
Consumers’ Willingness to Pay for 

Alternative Fueled Rental Cars
A Choice Experiment Study in Luleå, Sweden

Emma Björklund

Business and Economics, master's level 

2018

Luleå University of Technology 

Department of Business Administration, Technology and Social Sciences



ABSTRACT 

 

 

 

 

Sweden, as a country, has set the goal to achieve a fossil independent vehicle fleet by 2030, 

which means that Sweden has to reduce its CO2 emissions by 80 percent. Sources argue that 

the regulations and different implementations that have been done are not enough to reach the 

80 percent reduction in time. The purpose of this paper is to analyze consumers’ preferences 

towards alternative fuel vehicles by estimating the willingness to pay for rental cars in Sweden. 

The paper also tries to define the explanatory factors for choosing an alternative fuel vehicle. 

The data used in this thesis was collected through a choice experiment questionnaire that was 

distributed to employees and students at Luleå University of Technology. The study concludes 

that respondents have a willingness to pay at approximately SEK 280 extra to rent and use an 

electric rental car. 
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SAMMANFATTNING 

 

 

 

 

Sverige, som land, har satt målet att dess fordonsflotta ska vara fossilt oberoende till 2030, 

vilket innebär en 80 procentenheters reducering av CO2 utsläpp. Olika källor argumenterar för 

att de regleringar och implementationer som gjorts inte är tillräckliga för att nå målet i tid. Syftet 

med denna studie är att analysera konsumenters preferenser gentemot alternativt fordonsbränsle 

genom att uppskatta betalningsviljan för hyrbilar i Sverige. Studien försöker också definiera de 

förklarande faktorerna till varför individer väljer alternativa bränslekällor. Studien har samlat 

in sin data genom en valexperimentsenkät som delades ut till anställda och studenter vid Luleå 

Tekniska Universitet. Sammanfattningsvis dras slutsatsen att studiens respondenter har en 

betalningsvilja kring 280 kr extra för att hyra en elektrisk hyrbil. 
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CHAPTER 1  

INTRODUCTION 

 

 

 

 

1.1 Introduction 

The Swedish Environmental Protection Agency (2018a) argues that one of the main causes to 

increasing global temperatures is the emissions of carbon emission (CO2). A large emit of CO2 

occurs when fossil fuels are combusted.  To prevent dangerous anthropogenic interference with 

the climate system, the average temperature increase needs to stay below two degrees Celsius 

(Government letter, 2009/10:155). To achieve this, the Swedish Government has established a 

goal to have net zero carbon emissions1 by 2050 (SOU 2013:84).  

 

The transportation sector stands for half of all CO2 emissions in the non-trading sector in 

Sweden (Government letter, 2009/10:155) and the European Environment Agency (2016) 

reported that in the European Economic Area2, more than 20 percent of greenhouse gas 

emissions in 2016 were due to transportation. They also report that the transportation sector 

does not only cause CO2 emissions, but also air pollution in urban areas, noise and has a 

negative impact on animals and plants (European Environment Agency, 2016). Furthermore, 

privately-owned cars are the largest emitter of emissions in Sweden (Swedish Environmental 

Protections Agency, 2018a). 

 

In 2011, the European Commission (2018) established 40 initiatives to create an energy 

efficient and competitive transport system. They also set a goal to achieve a 60 percent 

reduction in transportation emissions by 2050. To manage the 60 percent reduction, 

conventionally fueled cars will be excluded from cities, aviation shipping emissions will be cut 

by 40 percent as well as shifting 50 percent of transportation from road to rail and waterborne. 

The Swedish Parliament (2014) has also developed 16 environmental objectives where one, 

and possibly the hardest to achieve, is to reduce climate impact. To reduce climate impact CO2 

                                                 
1 Net zero carbon emissions refers to a situation where the measured amount of carbon released with an equivalent 

amount offset or bought carbon credits to make up to net zero carbon emissions.    

2 European Economic Agency includes all members of the EU, Iceland, Liechtenstein and Norway.  
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emissions and greenhouse gas emissions must be reduced to a sustainable level. The 

Governments proposition 2008/09:162 discloses that Sweden aims on having a fossil 

independent vehicle fleet by 2030, which enables a transition to net zero emissions.  

 

A fossil independent vehicle fleet by 2030 could create an 80 percent reduction in CO2 

emissions derived from road traffic in Sweden according to Official Reports of the Swedish 

Government (2013). The goal itself can be broken down to exchanging the current fleet to a 

fleet which does not require fossil fuels. Another requirement by the year 2030 is that vehicles 

in the fleet should fully or mostly use fossil independent fuels (SOU 2013:84). A reduction plan 

has been created to achieve this objective. By 2020 the CO2 emissions must have decreased 

with 35 percent, continuing with 60 percent in 2025. If the milestones are achieved, emissions 

should be reduced by 100 percent in 2040. However, the reduction plan is delicate and delays 

in milestones will ultimately delay the overall completion time (SOU 2013:84).  

 

It is argued that the implementations and regulations that has been done to achieve a fossil fuel 

independent vehicle fleet by 2030 are not enough and the objective will not be reached in time 

(Swedish Environmental Protection Agency, 2018c). In 2017, 92 percent of privately owned 

cars were driven on conventional fuels and the number of cars on the road increased compared 

to the year before (Transport Analysis, 2018). The Swedish Environmental Protection Agency 

(2018b) argues that even if the amount of privately owned cars is increasing, CO2 emissions 

does not increase as new cars are more energy efficient. Even if today’s development of energy 

efficient vehicles is improving, more needs to be done to be able to cover the entire vehicle 

fleet in time.  

 

One branch of the vehicle fleet is the rental fleet, which currently inhabits 11 638 

environmentally friendly vehicles, or alternative fuel vehicles (AFV). 11 638 represents 

approximately 40 percent of the entire rental fleet (A.Trollsås, personal communication, 21th  

of May 2018), which is a considerable higher number than the entire vehicle fleet, which lands 

at approximately 8 percent AFVs. Hence, the market for AFVs is still small (Transport 

Analysis, 2018), and Swedes preferences are still relatively unknown (Hugosson et al., 2016).  

As preferences are discovered, this study can contribute on how to understand the rental car 

market. 
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1.2 Purpose  

The purpose of this study is to analyze consumers’ preferences for alternative fuel vehicles by 

estimating the willingness to pay for electric and gas rental cars in Luleå, Sweden, and to assess 

the underlying factors for choosing alternative fuel rental cars.   

 

1.3 Method  

To analyze consumers’ willingness to pay for AFVs this study conducts a questionnaire using 

the choice experiment method. The choice experiment method is a type of stated preference 

method, which fits when examining a product with a low market share, as AFVs on the Swedish 

market. In a choice experiment (CE), respondents reveal their preferences among multi-

attribute alternatives, and respondents are to choose an alternative among a varying mix of fuel, 

rental cost and size of the rental car. One benefit of using a CE is that the marginal values can 

be obtained, and this provides a richer data.  

 

The questionnaire is divided into two different parts and the first part consists of socioeconomic 

and attitudinal questions, while the second part contains 21 choice sets. The payment vehicle is 

rental car price which has three levels: 1,000 SEK, 1,300 SEK and 1,600 SEK. The next 

attribute is size which is broken down into small and medium followed by the last attribute, 

fuel type, which consists of conventional fuel, electrified and gas. A fractional factorial design 

is used and generated 21 choice sets. In each choice set a respondent makes a choice between 

rental car A, rental car B or neither of them.  

 

A random binary logit model is used to estimate the selected vehicle for a respondent by using 

a linear function. The marginal willingness to pay for an AFV can be calculated by dividing the 

negative ratio of either size or fuel type with the rental car cost. 

 

1.5 Scope 

The scope of this study is to conduct a CE for rental cars in Sweden to estimate the WTP for 

AFVs. By conducting the questionnaire using rental car scenarios reduce the risk of 

hypothetical bias that could appear from using purchasing car scenarios. When asking 

respondents to state their preferred car purchase in a CE, the risk increases that the situation in 

which the respondent then is too unfamiliar and therefore cannot choose their preferred car. 
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This generates a gap between the stated preferences and the reveal preference that can be 

studied from behavior in the society. 

 

The study also contains limitations in attributes and fuel types included in the choice sets. The 

choice sets only contain three attributes including the monetary attribute and these were chosen 

based on being coherent with the existing market for renting a car in Sweden. The fuel types 

were chosen based on being the most diverse. Conventional fuel includes both gasoline and 

diesel, gas fuel is both biofuel and natural gas and last is electrified vehicles which are charged 

and driven by one or more electric motors.  

 

The questionnaire is distributed to 6,152 employees and students of Luleå University of 

Technology. The university provides a collection of emails on its employees and students, 

which enabled a convenient way to distribute the questionnaire that was in line with the study’s 

timetable. Other limitations, such as budget limitations and the lacking industry network also 

motivated the choice of sample group.  Including both employees and students provide a wider 

range of age, income and educational level, all of which are attributes seen to impact the WTP.  

 

1.6 Outline  

The first chapter includes an introduction and briefly explains the cause and effect of a fossil 

independent vehicle fleet by 2030. The papers purpose, to examine consumers’ preferences for 

alternative fuel vehicles, is also defined. The second chapter delves deeper into AFVs, how the 

passenger car market looks in Sweden but also what policy instruments that have been and are 

being used. Chapter three consists of the literature review and it discusses previous studies 

within the area of alternative fuel vehicles. Chapter four is the papers theory and methodology 

chapter, and it summarizes choice experiment and random utility theory. The fifth chapter 

describes the construction behind the choice experiment and the practical work behind the 

constructed questionnaire and it also explains the data collection. The sixth chapter summarizes 

the empirical data and the results followed by a discussion. The seventh chapter finalizes the 

study with concluding remarks.   
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CHAPTER 2  

THE SWEDISH PASSENGER CAR MARKET 

 

 

 

 

2.1 Passenger cars in Sweden   

Transport Analysis (2018) documented that the Swedish vehicle fleet increased during both 

2017 and 2016. The fleet increased by 1.6 percent in 2017 and by 2.1 percent in 2016 (Transport 

Analysis 2018; Transport Analysis 2017a). Figure 1 depicts an increase in passenger cars from 

1990 to 2014. A notable fact is that deregistration of cars increased by 14 percent during 2017, 

compared to 2016. Transport Analysis (2018) argues that the increase in deregistration can be 

contributed to Swedish cars being registered in other countries. The Swedish Transport 

Administration (2016) notes that greenhouse emissions have had a distinct reduction since 2007 

and contributes this to CO2 emissions per driven kilometer decreasing significantly. 

 

 

Figure 1: Passenger cars in traffic vs Greenhouse gas emissions 

Sources: Transport Analysis (2016a) and the Swedish Transport Administration (2016). 

 

Figure 2 depicts how the percentage of cars who uses a specific fuel type for the years 2006 

and 2015. Gasoline cars represents the biggest change, decreasing with 28.62 percent, while 

diesel cars increased with 23.6 percent. The third most common type of car is ethanol, which 

increased with 3.89 percent from 2006 to 2015 (Transport Analysis, 2016b). 
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Figure 2: Passenger cars in use by fuel, by year 2006 and 2015 

Source: Transport analysis (2016b).  

 

Conventional cars are driven on either gasoline or diesel. During 2016, 93 percent out of 4.7 

million was considered to be conventional cars. During 2017, 92 percent out of 4.8 million. 

This means that conventional cars increased by roughly 45,000 cars, but the market share for 

conventionally fueled cars decreased. The most common alternative fuels in Sweden during 

2017 were ethanol at 4.5 percent, followed by hybrid electric at 1.5 percent and plug-in hybrid 

at 0.9 percent. Gas (nature gas and biogas) represents 0.7 percent and pure electrified cars 0.2 

percent. Non-conventionally fueled cars increased from one percent in 2005 to eight percent in 

2017 (Transport Analysis, 2018; Transport Analysis, 2016b). Transport Analysis (2016b) 

argues that even if traffic for privately owned cars has increased significantly, AFV has not. 

 

Figure 3 depicts the consumer price trends for gasoline, diesel and ethanol 85 from 2005 until 

2018, while the price trend for gas extends from 2007 to 2018 since there is no earlier data 

collected. Throughout the whole period there is a steady price increase. However, there is a 

price decrease during the recession in 2008 to 2009, and a second price decrease can be 

observed during 2015. Gasoline and diesel correlate somewhat but during 2017 diesel became 

as expensive as gasoline for the first time. Gas was significantly cheaper until 2014 when it 

became more expensive than ethanol 85. Despite the price development for ethanol 85 and gas, 

both of these fueling options are still cheaper than conventional fuels. This is because of the 

taxation on conventional fuel to reduce the climate impact both sources have on the 

environment.     
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Figure 3: Price trends per fuel type 

Source: Circle K (2018) and European Commission (2018).  

 

As depicted in Figure 3, the price development for electricity is not included. This is because 

electrified and plug-in hybrid electric cars are recharged when returned on their charging posts, 

and hybrid electric cars charges themselves when in motion. In turn this means that there is no 

actual cost for the electricity itself when renting a car. Cars driven on either gasoline, diesel, 

E85 or gas must be refueled before return and therefore fuel is an inherent cost when renting 

these types of cars.  

 

2.2 Environmental cars 

Transport Analysis (2016a) argues that since 2000, the definition of environmental cars has 

changed, and which cars can receive which subventions has done the same. There currently do 

not exist any collected definition for environmental vehicles in Sweden and The Swedish 

Transport Agency (2018) continues by describing such vehicles as either flexifuel or hybrid 

vehicles. Conventional vehicles can also be described as environmentally compatible, but only 

if their level of emissions is low enough. Vägtrafikskattelagen [Road Tax law] (2006:227 2kap 

§11a) complements the earlier statement on how to define environmental vehicles, and the 

earlier stated allowed emission-level can be found in §30 and §32 of Avgasreningslagen 
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[Emission Control Act]. This law decides whether a vehicle will be affected by vehicle tax in 

Sweden.   

 

Vehicles driven on ethanol have a lot in common with gasoline vehicles. The substance is a 

mix of 85 percent ethanol and 15 percent gasoline, with the percent of gasoline being increased 

in colder climates. The main difference between hybrid electric and plug-in hybrid is that the 

first combines combustion engines with electrified engines, where both work together to power 

the car. A hybrid electric cannot be charged directly with electricity. A plug-in hybrid, however, 

can be directly charged in all sockets adapted for the car. It also uses a combustion engine when 

the battery is low. A purely electric car uses electrified engines and must be charged with 

electricity. The last type of fuel is gas, which is divided into the two categories, nature gas and 

biogas. A car that uses gas usually has two refueling systems, one for gasoline and one for gas 

(Miljöfordon.se, 2018). 

 

 

2.3 Policies  

In 1991 Sweden started a new branch of government called NUTEK, and in 1992 NUTEK 

started a project with a goal to increase the number of environmental cars to 300 in Sweden. 

The project was concluded with 150 new environmental vehicles in 1998, which was almost 

half the AFV market share at the time. Biofuel and ethanol has since the 90s been established 

on the market and this has resulted in an increase in policies to stimulate the branch within the 

industry. To be exact, between 2000 and 2014, 11 different policies has been implemented to 

continuously stimulate the environmental car market (Transport Analysis, 2016a).  

 

Over time, different branches of the environmental car market have seen additions and changes 

in its existing policies. In the beginning, lots of focus was put on the producers and their 

production toward AFV. In 2002, a policy was implemented to support biogas plants and two 

years later, biofuel was released from tax (Transport Analysis, 2016a). Both of these policies 

have since seen changes, but they are still applicable and in use. In 2006, Pumplagen [Pump 

act] was implemented. This meant that focus shifted to infrastructural changes complementing 

AFV. Pumplagen essentially forced gas stations to extend their refueling alternatives beyond 

only having diesel and gasoline. Bigger gas stations had the possibility to build both ethanol 

and biofuel capabilities, however smaller businesses did not. Ethanol was cheaper to implement 

into the already existing structure, which in turn meant that ethanol became more widely spread 
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(Transport Analysis, 2016a). Due to this issue, Pumplagen was complemented in 2007 with the 

possibility to receive financial support when building biofuel capabilities. During the same 

year, the first environmental car premium was implemented. Private car owners that bought a 

car which polluted a maximum of 120g CO2 per kilometer would receive SEK 10,000  

(Transport Analysis, 2016a). The premium itself was not essentially limited to environmental 

cars, which meant that the premium was applicable on conventional cars if the vehicle was 

within the accepted ranges of pollution. In 2009, this premium was transformed into a vehicle 

tax exemption during the first five years of an environmental car. Another achievement during 

2009 was that all government agencies had to, if they purchase or lease vehicles, choose 

environmental cars. The next big event was during 2012, when the super-environment car 

premium was implemented for electrified and plug-in hybrid cars. The premium started out at 

SEK 40,000 but was decreased to SEK 20,000 for plug-in hybrids in 2016 (Transport Analysis, 

2016a). Transport Analysis (2016) argues that the focus has been short term, which in turn 

makes it hard to commit and make long term investments. 

 

In 2015 Transport Analysis (2016a) documented that 94 percent of all environmental premiums 

are distributed to legal entities. Company cars are in a larger extent driven by AFV, while 

household buyers prefer fuel efficient cars. Transport Analysis (2016a) argue that the main 

reason behind the difference is the benefit taxation and that existing environmental car models 

fit companies better than households. Purchase price and second market value has also been 

highlighted as troublesome and make household buyers choose conventionally fueled cars. 

Transport Analysis (2016a) also argues that consumers are less willing to pay more for biofuel. 

This can be observed when the price for E85 is higher than gasoline prices, and the consumer 

chooses the cheapest option, gasoline. Since cars have become more fuel efficient, meaning 

that the engines require less fuel to power the car forward, households choose conventionally 

fueled cars over AFV (SOU 2013:54). By purchasing a conventionally fueled car, a 

consumer/household see themselves at a lower risk since they are familiar with the older 

technology, compared to when purchasing an AFV that has not been on the market for as long 

as conventionally fueled cars.  

 

Transport Analysis (2016a) evaluated implemented policies in Sweden and their conclusion is 

that in many cases it is hard to evaluate the effect from a single policy. Nevertheless, it is also 

argued that most of the incentives have been economically sound and increased the sale of AFV 

(Transport Analysis, 2016). Transport Analysis (2016a) argue that external factors affect the 
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result, and this must be considered. However, in some cases, results have been documented, 

and one example of that is Pumplagen. After its entrance onto the market, biofuel stations 

increased from 385 to 1,610. Most of the new biofuel stations provided ethanol as well, and 

there were geographical differences observed. Rural areas of Sweden had a lower share of 

biofuel stations within reasonable distance. The investigation indicated that the exemption for 

smaller gas stations were the reason behind the lower share of biofuel stations on the 

countryside. In 2018, 170 public refueling stations for gas exist in Sweden, but most of them is 

located south of Stockholm (Energigas, 2018). In Norrbotten, the only refueling station is 

located in Boden (Energigas, 2018).   

 

In 2017 Transport Analysis (2018) released a follow-up of the transport policy objectives to 

present the development of the transportation system in Sweden. The latest data shows that the 

yearly emission reduction is still too low to enable fulfilling the goal of reducing emissions by 

70 percent in 2030 compared to 2010. However, the usage of biodiesel (HVO) on domestic 

road traffic is increasing, leading to a reduction in emissions. Even though vehicles, population 

and goods transport by vehicle is increasing, domestic emissions have decreased compared to 

the level in 1990. Focusing on private cars, statistics indicate that the mileage per car is 

decreasing simultaneously as the vehicle fleet is increasing, leading to an increased total 

mileage for Swedish cars (Transport Analysis, 2017b). 

 

The latest addition of incentives it the bonus-malus system for new vehicles. The addition will 

enter into force on the first of July 2018. Depending on the type of fuel said vehicle is using, 

the owner either receives a bonus or a raised vehicle tax during the first three years. This policy 

is done as a complement to the existing fuel tax as well as an incentive to purchase vehicles 

with lower CO2 emissions (Government letter 2017/18:238). Municipalities can ban trucks and 

larger busses from driving through certain zones and the Swedish Government has issued a 

change in the regulation of environmental zones in Sweden starting from the first of January 

2020. The change will give municipalities the right to establish three different classification 

zones. The purpose of environmental zones is to supply cleaner air and better environment in 

cities. The second purpose is to make people aware of and give them time to adapt to 

environmentally friendly techniques.  
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CHAPTER 3 

LITERATURE REVIEW  

 

 

 

 

3.1 Search strategy  

The Web of Science and Google Scholar have been used to collect as many relevant articles as 

possible within the field of choice experiment and AFV. Key phrases used for searching has 

been “willingness to pay for fossil independent vehicles”, “alternative fuel vehicle choice 

experiment”, “vehicle choice model” and “stated preference”. These four phrases were useful 

and contributed multiple results, from which more articles could be found. Tanaka et al. (2014) 

incorporated a list of stated preference studies regarding AFV in their paper, and this list has in 

turn provided numerous of articles for this study.  

 

3.2 Stated preference studies on alternative fuel vehicle  

Previous studies have conducted a CE to estimate people’s WTP for AFV (Hoen & Koetse, 

2014; Ito et al., 2013; Hackbarth & Madlener, 2013; Ziegler, 2012: Mabit & Fosgerau, 2011; 

Potoglou & Kanaroglou, 2007). Beggs et al. (1981) conducted the first CE on people’s 

preferences for AFV, more specifically, on electric cars. Other studies have focused on electric 

vehicles (Smith et al., 2017; Tanaka et al., 2014; Hidrue et al., 2011) while others have focused 

on estimating the WTP to reduce CO2 emissions for AFV (Poder & He, 2017; Achtnicht, 2012). 

Poder and He (2017) differ from the previously mentioned studies because they used the 

contingent valuation (CV) method instead of a CE.  

 

Tanaka et al. (2014) estimated the WTP for fuel cost reduction to SEK3  341.5in the USA and 

to SEK 251.7 in Japan. Fuel station availability was estimated to SEK 341.5 in the US and SEK 

230.4 in Japan and lastly, the home plug-in construction fee to SEK -146 in America and SEK 

-115.9 in Japan. The results for emission reductions and driving range showed similar results 

in both the USA and Japan (SEK 198.9, SEK 147.4 in the USA, SEK 179.7, SEK 147.4 in 

Japan).  

 

                                                 
3 Tanaka et al. (2014) used dollar as the currency for their study, the exchange rate of 2014 was used to convert 

the currency to Swedish Kronor (Sveriges Riksbank, 2018).  
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Potoglou and Kanaroglou (2007) estimated that households WTP was in-between SEK4 

3,380.35 and SEK 8,112.8 to save SEK 676 in annual maintenance cost, and between SEK 

14,873.5 to SEK 3,5831.7 to save SEK 6760 in annual fuel cost. The WTP for a one second 

improvement in acceleration was between SEK 3,380.35 and SEK 8,788.9 and WTP for buying 

a tax-free vehicle was between SEK 14,197.5 and SEK 33,803.5. Lastly, Potoglou and 

Kanaroglou (2007) found that households WTP ranged from SEK 1,3521.4 to SEK 3,3127.4 if 

the next vehicle only emitted ten percent of the households’ current vehicle.  

 

Hoen and Koetse (2014) found that respondents were willing to pay about SEK5 11,7812.6 for 

an increase in driving range from 75 to 350 kilometers for an electric car. They also found that 

respondents were willing to pay about SEK 60,038.9 for decreasing the charging time from 8 

hours to 30 minutes, also on the topic of electric cars. They also found that WTP for plug-in 

hybrid electric cars was SEK 41,845.3 for a decreased charging time from 3 hours to 20 

minutes. Regarding driving range and refueling time for a fuel cell car the WTP was found to 

be 64,587.3 SEK for an increase of 300 kilometers and SEK 23,651.7 for a reduction of 

refueling time with 23 minutes. 

 

Hackbarth and Madleners’ (2013) results are depicted in Table 1. The left-most column 

includes vehicle attributes followed by their respective calculated marginal WTP for each 

purchase price respectively. The marginal WTP for respondents with a purchase price below  

SEK6 172,988 was only willing to pay half as much as for a utility change as respondents with 

a purchase price of SEK 172,988 or more (Hackbarth & Madlener, 2013).  

 

 

                                                 
4 Potoglou and Kanaroglou (2007) used Canadian dollar as the currency for their study, the exchange rate of 

2007 was used to convert the currency to Swedish Kronor (Sveriges Riksbank, 2018).   

5 Hoen and Koetse (2014) used euro as the currency for their study, the exchange rate of 2014 was used to 

convert the currency to Swedish Kronor (Sveriges Riksbank, 2018).  

6 Hackbarth and Madlener (2013) used euro as the currency for their study, the exchange rate of 2013 was used 

to convert the currency to Swedish Kronor (Sveriges Riksbank, 2018).  
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Table 1: Marginal WTP for changes in selected vehicle attribute 

 

Stated 

purchase 

price 

≥ 172,988 

SEK 

Stated 

purchase 

price 

< 172,988 

SEK 

Fuel cost reduction of €1/100km 9,223.5 4,563.7 

CO2 emissions abatement of 1% × low environmental 

awareness 
352.1 174.2 

CO2 emissions abatement of 1% × high environmental 

awareness 
780.5 386.2 

Driving range increase of 1 km × conventional fuel, AFV 145.5 71.9 

Driving range increase of 1 km × electric vehicle 283.4 141.2 

Fuel availability increase of 1% 792.2 392 

Battery recharging time reduction of 1 min × plug-in hybrid 

electric vehicle 
84.6 41.9 

Battery recharging time reduction of 1 min × electric vehicle 17.58 8.70 

Incentive 1 (no vehicle tax) 4,704.07 2,327.53 

Incentive 2 (free parking and bus lane access) 3,278.76 1,622.30 

Source: Hackbarth and Madlener (2013). 

 

Mabit and Fosgerau (2011) estimated what they referred to as the marginal valuation for 

attributes instead of WTP. Their results suggested that on average, respondents were willing to 

pay SEK7 76,504.7 for a non-polluting vehicle (hydrogen and electric) compared to 

conventional vehicles. For a reduction with 50 percent for a hybrid or bio-diesel vehicle WTP 

was on average SEK 51,400.6 and SEK 36,405, respectively. The results indicated, ceteris 

paribus, that AFV was more preferred to conventional fuel and indicated that AFV could obtain 

a fair share of the market given the regulations in Denmark (Mabit & Fosgerau, 2011). 

However, Ziegler’s (2012) results indicated in a low stated preference for electric, hydrogen 

and hybrid vehicles and gasoline and diesel were preferred over AFV with relative frequencies 

of about 20 percent.  

 

Achtnicht (2012) found that the respondents who were willing to pay more than SEK8 174,106 

in total for their next vehicle had a median WTP at SEK 2,231 per ton of CO2 emissions. While 

                                                 
7 Mabit and Fosgerau (2011) used euro as the currency for their study, the exchange rate of 2011was used to 

convert the currency to Swedish Kronor (Sveriges Riksbank, 2018).  

8 Achtnicht (2012) used euro as the currency for their study, the exchange rate of 2012 was used to convert the 

currency to Swedish Kronor (Sveriges Riksbank, 2018).  
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respondents who would only pay less than SEK 174.106 had a median WTP at SEK 778.6 per 

ton of CO2 emissions. Compared to Poder and He (2017) that conducted a contingent valuation 

method and estimated that the average WTP was SEK9 46,446.7 for a reduction in CO2 

emissions with 62.2 percent. Overall, the citizens of Quebec were less willing to pay for AFV 

compared to French citizens. However, both Poder and He (2017) and Ziegler (2012) stated 

that the WTP for AFV might be overestimated due to hypothetical bias.  

 

Mannberg et al. (2015) investigated the effect congestion tax had on households’ willingness 

to buy an AFV. The purpose of the Congestion tax (2004:629) is to reduce the traffic in the 

inner-city regions of Stockholm and Gothenburg, with sub-goals to reduce CO2 emissions and 

increase the purchases of AFV. The investigation done by Mannberg et al. (2015) estimated a 

positive effect of the congestion tax, which was then confirmed when the sale of ethanol cars 

started to increase six months before the tax itself was implemented. Mannberg et al. (2015) 

also argued that the increased demand for AFVs could be contributed to the exemption from 

congestion tax, which lowered the operating costs in total. The exemption from congestion tax 

for ethanol cars was abolished in 2009, but the authors state that an exemption could impact the 

demand for AFV positively. Even if incentives and policies have been proven to work, 

problems with higher purchase cost, second market price and issues regarding technology and 

fuel have slowed down sale. Individuals aged below 45 more than doubles or triple the median 

for WTP (Achtnicht, 2012) and Potoglou and Kanaroglou (2007) found that younger 

individuals were keener on adopting an AFV. Poder and He (2017) also found that age had a 

negative effect in WTP. Smith et al. (2017) indicated that a younger male with higher education 

was more likely to adopt an electric vehicle. Compared to Smith et al. (2017), Achtnicht (2012) 

found that females were willing to pay more, and in general people with a higher education 

entrance qualification. Both gender and educational level had weak statistical significance 

(Smith et al., 2017; Achtnict, 2012) and age also lacked statistical significance (Smith et al., 

2017). Smith et al. (2017) argued that socioeconomic characteristics might not explain why 

respondents choose AFVs, but rather the attitude towards emissions and technology. Hackbarth 

and Madlener (2013) found statistical significance for younger and higher educated respondents 

and hydrogen vehicles have a higher stated preference among men (Ziegler, 2012). Both 

Hackbart and Madlener (2013) and Ziegler (2012) found that environmental conscious has a 

                                                 
9 Poder and He (2017) used Canadian dollar as the currency for their study, the exchange rate of 2017 was used 

to convert the currency to Swedish Kronor (Sveriges Riksbank, 2018).  
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higher stated preference for AFV. Even if respondents from California were more informed 

about the climate situation, they had the same WTP as respondents of other residencies in the 

USA and Japan (Tanaka et al., 2014).  

 

All studies varied from three (Tanaka et al., 2014) to seven different fuel types (Achtnicht, 

2012; Ziegler, 2012), but if the amount of fuel types decreased the alternatives widened, adding 

more fuel options. Gasoline (e.g. Tanaka et al., 2014) and diesel (e.g. Smith et al., 2017) was 

used in some studies, while other combined them into conventional fuel (e.g. Hackbarth & 

Madlener, 2013). Table 2 is a compilation of all fuel types included in different studies and 

there are in total ten different types of fuel used across these studies. Other fuel types that were 

included was biofuel (e.g. Ziegler, 2012), hydrogen fuel (e.g. Mabit & Fosgerau, 2011), liquid 

petroleum gas (Achtnicht, 2012) and different types of electric cars such as, hybrid electric 

vehicle (e.g. Ito et al., 2013), plug-in hybrid electric vehicle (e.g. Hoen & Koetse, 2012), fuel 

cell vehicle (e.g. Hackbarth and Madlener, 2013) and electric vehicle (e.g. Hidure et al., 2011).  

 

Table 2: Summation of all fuel types included in previous studies 
 

Gasoline Diesel Conventional 

fuel 

Biofuel Hydrogen 

fuel/Fuel 

Cell 

Liquid 

petroleum 

gas 

Hybrid 

Electric 

Plug-in 

Hybrid 

Electric 

Electric 

Smith et al. 2017 
 

x 
     

x x 

Tanaka et al. 2014 x 
      

x x 

Hackbarth & 

Madlener 2013 

  
x 

 
x 

 
x x 

 

Ito et al. 2013 x 
   

x 
 

x 
 

x 

Achtnicht 2012 x x 
 

x x x x 
 

x 

Hoen & Koeste 

2012  

  
x 

 
x 

 
x x 

 

Ziegler 2012 x x 
 

x x 
 

x 
 

x 

Hidure et al. 2011 
        

x 

Mabit & Fosgerau 

2011  

  
x 

 
x 

   
x 

Potoglou & 

Kanaroglou 2007 

x 
     

x 
  

 

 

Discussed articles were conducted in Germany (Hackbarth & Madlener, 2013; Ziegler, 2012; 

Achtnicht, 2012), the Netherlands (Hoen & Koetse, 2014), Denmark (Mabit & Fosgerau, 2011), 

Canada (Potoglou & Kanaroglou, 2007), Australia (Smith et al., 2017) and Japan (Ito et al., 

2013). While these studies were only conducted in one country Tanaka et al. (2014) examined 

consumers’ WTP for AFV in the US and Japan, and analyzed the results of the states of 
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California, Texas, Michigan and New York in a comparative analysis. The studies conducted 

in Germany used different sample groups. Ziegler (2012) and Achtnicht (2012) randomly 

picked respondents in different showrooms of car dealers while Hackbarth and Madlener (2013) 

selected their sample from an online commercial panel. However, they applied the restriction 

that the respondent had to have bought a vehicle not more than one year ago or being a potential 

car buyer within the next year (Hackbarth & Madlener, 2013). Mabit and Fosgerau (2011) 

sample consisted of new car buyers and Hoen and Koetse (2014) used a Dutch automotive panel 

and derived a sample group with 40,000 households. While these picked their sample out of 

potential car buyers, recent car buyers or individuals with a general interest in cars, other studies 

employed random sample groups of cities (Smith et al., 2017) and countries (Tanaka et al, 

2014). 

  

Previous data has been collected through computer-assisted personal interviews (Ziegler, 2012; 

Achtnicht, 2012), and internet based online surveys (Tanaka et al., 2014; Ito et al., 2013; 

Hackbarth & Madlener, 2012; Hidrue et al., 2011; Potoglou & Kanaroglou, 2007), while one 

study allowed the respondents to choose to conduct the questionnaire with pen-and-paper or as 

an internet based online survey (Smith et al., 2017). Purchase price was the only common 

denominator followed by emissions data in all CEs. Table 3 is a compilation of all used 

attributes. Fuel type was included as an attribute (Ito et al., 2013; Hoen & Koetse, 2012; 

Achtnicht, 2012; Potoglou & Kanaroglou, 2007) as depicted in Table 3, but other studies 

incorporated it as alternative vehicle options (Tanaka et al., 2014; Hackbarth & Madlener, 2013; 

Ziegler, 2012; Mabit & Fosgerau, 2011) where one alternative is the car type.
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Table 3: Summation of all attributes in previous studies 

Study  

Purchase 

price Operating cost 

Driving 

range 

Emissions 

data 

Fuel 

availability  

Fuel 

type Performance Incentives Other 

Potoglou & 

Kanaroglou 

(2007) 

Purchase 

price 

Annual fuel cost, 

annual 

maintenance cost   

Pollution 

level Fuel availability 

Fuel 

type  Acceleration Incentives   

Mabit & 

Fosgerau 

(2011) 

Purchase 

price Annual cost  

Operation 

range, 

refueling 

frequency  

Pollution 

level     Acceleration   Service dummy 

Achtnicht 

(2012)  

Purchase 

price 

Fuel cost per 100 

km   

CO2 

emissions per 

km Fuel availability 

Fuel 

type  

Engine 

power     

Ziegler 

(2012)  

Purchase 

price Fuel cost   

CO2 

emissions 

Service station 

availability   Motor power     

Ito et al. 

(2013)  

Purchase 

price Annual fuel cost 

Cruising 

range 

Carbon 

Dioxide Fuel availability 

Fuel 

type      

Body type, 

manufacturer, 

refueling rate 

Hackbarth & 

Madlener 

(2013) 

Purchase 

price 

Fuel cost per 100 

km Driving range 

CO2 

emissions Fuel availability     

Policy 

incentives 

Refueling time, 

Battery recharging 

time 

Tanaka et al. 

(2014) 

Purchase 

price 

premium 

Fuel cost 

reduction Driving range 

Emissions 

reduction 

Alternative fuel 

station       

Availability and home 

plug-in construction 

fee 

Hoen & 

Koetse 

(2014)  

Catalogue 

price Monthly costs Driving range   

Additional 

detour time to 

reach a fuel/ 

recharge station 

Car 

type   

Policy 

measure 

Recharge/refueling 

time, available models 

Smith et al. 

(2017)  

Purchase 

Price Running cost Driving range Emissions 

Availability of 

charging stations   

Engine size, 

battery 

capacity   

Charging time, noise 

level 

 



18 

 

 

3.3 Conclusions based on previous literature  

Previous studies have been conducted in both North America and Europe, with observed 

differences in socioeconomic attributes and WTP. These differences are also seen when 

comparing countries within Europe and this indicates that there are differences in the results 

between countries, even if they are close to each other geographically. This in turn indicates 

that CEs are necessary to be country-specific. Tanaka et al. (2014), Ziegler (2012) and Mabit 

and Fosgerau (2011) all conducted choice experiments due to the low market-share at the time 

of their studies. The market-share in Sweden is still relatively unknown and there are no 

previous CE studies conducted within this area (Hugosson et al., 2016). There is no previous 

study done on the Swedish rental car fleet, and this study contributes with relevant information 

regarding the demand for rental cars running on alternative fuel by calculating the WTP. 

 

All previously mentioned studies conducted a questionnaire on both consumers and households 

with a strong relation to vehicle purchase as well as those without. Depending on which sample 

group that is used it could affect the results. Using respondents that recently bought a car or are 

planning to could make them more aware of the attributes of a vehicle compared to respondents 

that have no recent interactions with the vehicle market. Depending on which sample group 

that is used, it affects the result and this needs to be considered. As this study focuses on overall 

consumers preferences and not specifically rental car consumers preferences, the sample group 

could include respondents with no relation to vehicles. 

 

Studies that are discussed above all estimated WTP for different attributes, for example CO2, 

recharging time or change in driving range. Even if they estimated WTP with the same 

attributes, the estimation varied across all studies which partly depended on different countries, 

currencies and units of measurement. Even the three studies done in Germany varied in the 

results and the differentiation could be due to different econometric methods. However, both 

Achtnicht (2012) and Hackbarth and Madlener (2013) used mixed logit models but they 

estimated WTP differently. This makes it troublesome to draw conclusions between their results 

but could indicate that variations in estimation affect the results. Achtnicht (2012) and Poder 

and He (2017) both estimated the WTP for reduction in CO2 emissions, but they conducted 

different stated preference methods and in different currencies. However, they could both 

estimate WTP for a reduction in CO2 emissions. When comparing Mabit and Fosgerau (2011) 

and Ziegler (2012), their conclusions could be considered opposite of each other. While Ziegler 
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(2012) estimated a low preference for AFV, Mabit and Fosgerau (2011) stated that AFV was 

more preferred than conventional fuel, but this difference could be due to different econometric 

estimations or more likely because of different populations. However, because of differences 

in estimating WTP, comparing them does not yield much information.  

 

Comparing WTP’s is troublesome, but similarities can be found when examining the data, more 

specifically when examining which groups of respondents that are willing to pay for an AFV. 

Regardless of population, specific purpose or econometric estimation, several studies found 

that age, gender and educational level had an impact on WTP. Smith et al. (2017), however, 

argued that the socioeconomic factors might not have any significant impact on WTP, but rather 

that the attitude towards emissions and technology were the most significant. As this type of 

study has never been done in Sweden, it will include both socioeconomic and attitudinal factors 

to examine how they impact the WTP and how they impact the likelihood of choosing a rental 

car running on alternative fuel. By incorporating both socioeconomic and attitudinal factors 

they can be compared to estimate which has any impact, making Smith et al. (2017)’s argument 

redundant.  

 

 

 

CHAPTER 4  

THEORETICAL AND METHODOLOGICAL FRAMEWORK 

 

 

 

 

4.1 Choice Experiment  

Choice experiment (CE) and contingent valuation (CV) are stated preference (SP) survey-based 

valuation techniques. Both CE and CV have the ability to observe non-use values compared to 

revealed preference methods, which can only detect use values (Perman et al., 2011). Thus, to 

estimate the total value of clean air or earth’s atmosphere a revealed preference valuation cannot 

be used, and neither be inferred from observed behavior. A stated preference method can 

estimate both use and non-use values and thereby obtain existing and bequest values (Perman 

et al., 2011). Louviere et al. (2000) also discussed the importance of using SP methods when it 

comes to environmental or public goods. Johnston et al. (2017) also argues that SP methods are 

necessary to evaluate total economic value of goods even if debates discuss the credibility of 
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the information provided from the method. By using a method which measures the total 

economic value, the cost of CO2 emissions is included into the total price. Even if CE and CV 

differ in the technique in which data is collected (Johnston et al., 2017), both are useful tools to 

calculate the total economic value of a good. 

 

CV studies let respondents choose their preferred change at a specific cost, while respondents 

in a CE study state their preference among multi-attribute alternatives. Johnston et al. (2017) 

argues that neither CE nor CV is superior to the other, and that both have advantages and 

disadvantages. If respondents consider the change in value as a whole, a CV is preferred to a 

CE study. However, if individual attributes are of interest, a CE is better. CE studies can obtain 

the marginal values of individual attributes over a range of possible changes, and these changes 

will not be revealed in a CV (Johnston et al., 2017). Previous studies both conducted CEs (Smith 

et al., 2017; Tanaka el al., 2014; Hoen & Koetse, 2014; Hackbarth & Madlener, 2013; 

Achtnicht, 2012; Ziegler, 2012; Potoglou & Kanaroglou, 2007) and CVs (Poder & He, 2017) 

to examine individual’s or household’s preferences and in turn estimate their WTP for AFV.  

 

CE provides a flexible and rich dataset and this advantage can be contributed to a more complex 

questionnaire (Bennet and Blamey, 2011). The difference between the CE and the CV method 

is that in a CE the respondent needs to understand the attributes, the varying levels and how 

these are then bundled together. In a CV questionnaire the respondent only needs to understand 

the status quo scenario and the alternative scenario, and from that make a choice of whether to 

accept a compensation (Willingness to accept, WTA) or pay (WTP). Both methods demand 

cognitive burden, but the complexity and cognitive burden is greater in a CE (Bennet and 

Blamey, 2011). Cognitive burden expresses the difficulties when having to make a choice 

between different alternatives. By minimizing the number of attributes, the level of the 

attributes and the number of choice sets, the cognitive burden will be lower (Bennet and 

Blamey, 2011).  

 

As this study aims to reveal the preferences of AFV and how the attribute fuel type affects the 

choice of rental car, a CE is preferred since it is possible to estimate individual attributes of 

interest while CV only provides the change in the value as a whole. 

Since CE is a type of SP method, the data is based on a hypothetical scenario (Louviere et al., 

2000). A hypothetical scenario refers to a situation in which a respondent is asked to imagine a 

scenario in which a decision has to be made. The stated value that the respondent reveals has 
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no impact on their real life and their revealed value could be the opposite. Johnston et al. (2017) 

argues that hypothetically based scenarios can suffer from hypothetical bias, therefore, it is 

healthy to question whether SP methods provides good data. Murphy et al. (2005) described 

hypothetical bias as the difference between stated and revealed values.   

 

Poder and He (2017), Hackbarth and Madlener (2013), Ziegler (2012) and Achtnicht (2012) all 

mentions that hypothetical bias is an inherent problem to any SP method. Hackbarth and 

Madlener (2013) explained that to reduce the possibility of hypothetical bias, they asked the 

respondents to choose the vehicle that they would purchase in a real-life situation. To reduce 

the risk of hypothetical bias the respondents are asked to imagine a situation in where they are 

about to rent a car. The risk of hypothetical bias increases with the amount of imagination 

necessary to create said scenario and purchasing a car is a bigger commitment than renting one. 

Hypothetical bias must be considered when conducting a CE and it is reduced in this study by 

using rental cars in the CE instead of purchasing a new vehicle, as renting a car is less of an 

investment and less of a hypothetical scenario. 

 

 

4.2 Random utility theory  

Random utility theory is the fundamental analyzation tool to study respondent’s behavior in a 

CE. The fundamental hypothesis in random utility theory is that every individual makes rational 

decisions. The theory itself is based on four assumptions (Cascetta, 2009). The first assumption 

is that each choice that is made by a respondent is a discrete event. This implies an “all-or-

nothing” scenario, either the respondent makes a choice, or they do not (Hofacker, 2007). As 

the second assumption, Cascetta (2009) explains that a choice set may differ depending on the 

decision maker. For example, if a respondent does not have a driver’s license, they should not 

get alternatives related to driving a car. The third assumption states that in a choice set, the 

respondent chooses the alternative which maximizes utility. The utility of each alternative is 

based on its attributes. The perceived utility is the sum of systematic utility and random 

component. Systematic utility observes the mean utility collected from the population that face 

the same choice sets. The random component is the fourth and last assumption. It captures 

uncertainty included in the perceived utility by obtaining the unknown utility from a single 

respondent (Cascetta, 2009). Randomness appears because it is impossible to fully analyze the 

set of influential factors and the decision behind choosing an alternative (Louviere et al., 2000). 
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Equation 1 is the perceived utility Uiq, Viq is systematic utility and iq explains the randomness 

(ith is the alternative for the qth individual).    

  

 𝑈𝑖𝑞 = 𝑉𝑖𝑞 + iq   [1] 

 

According to the second assumption, the individual will choose the alternative that maximizes 

U. To achieve this equation 2 must be fulfilled.  

 

 𝑈𝑖𝑞 > 𝑈𝑗𝑞   [2] 

 

Equation 1 and Equation 2 then declare that i is chosen if  

 

 (𝑉𝑖𝑞 + iq) > (𝑉𝑗𝑞 + jq) [3] 

 

Rearranging Equation 3 gives Equation 4 

 

 (𝑉𝑖𝑞 + 𝑉𝑗𝑞) > (jq + iq) [4] 

 

The randomness expressed (jq + iq) cannot be observed and because of that, it cannot be 

determined if Equation 4 is achieved. However, the probability of occurrence can be estimated. 

Random utility maximization provides a tool where probability can be calculated and tested if 

(
jq

+ iq) probability is lower than (𝑉𝑖𝑞 + 𝑉𝑗𝑞). This means that only the respondents 

probability to choose i can be estimated (Louviere et al., 2000). Equation 5 is the Random 

Utility Model, which is more complex, but also provides a more realistic model of consumer 

demand. Equation 5 expresses the probability that a randomly picked individual q of the 

population which is described by attributes s and choice set A, chooses x, equals the probability 

that the difference in the random utility in i and j is less than the difference between the 

systematic utility in i and j, for all choice sets.  

 

𝑃(𝑥𝑖𝑞|𝑠𝑞 , 𝐴) = 𝑃𝑖𝑞 = 𝑃[{(s, 𝑥𝑗) − (s, 𝑥𝑖)} < {𝑉(𝑠, 𝑥𝑖) − 𝑉(𝑠, 𝑥𝑗)}] 

𝑓𝑜𝑟 𝑎𝑙𝑙 𝑗 ≠ 𝑖  [5] 

 

4.3 Econometric model specification  
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In a CE, respondents make repeated choices. In a Multinomial Logit Model, the random 

components are assumed to be independently and identically distributed, however this 

assumption may be violated due to repeated choices in the questionnaire. This means that the 

random component may be correlated within the individual choices. Because of this the random 

component needs to be specified:  

 

𝑖𝑞 = 𝑢𝑖𝑞 + 𝑣𝑖𝑞; 𝑢𝑞~𝑁(0,𝑢
2 ); 𝑣~𝑁(0,𝑣

2) [6] 

 

where uiq is the unobservable individual-specific random effect, viq is the remainder disturbance 

and 2 is the variance in u and v (Ek, 2002). When specifying the iq, the components are 

consequently independently distributed across respondents as follows:  

 

𝐶𝑜𝑟𝑟(𝑖𝑞 , 𝑖𝑞) =  =
𝑢

2

𝜎𝑢
2+𝜎𝑣

2 [7] 

 

Equation 7 assumes equal correlation across all choice set for each respondent. By doing so, 

the assumption that no learning effects occur during the CE is fulfilled and it is possible to 

assume that preferences will not change during the time of conduction (Ek, 2002). With this 

specification the binary logit model is given.  

 

Random utility theory is applied in the structure of a choice experiment. In every choice set, it 

is assumed that the utility for an alternative is the highest and that is the alternative the 

respondent chooses. With no certainty can it be said which alternative the respondent picks, 

due to randomness, but by applying the random utility model, the probability of choosing an 

alternative can be observed. By comprehending the concept of random utility theory, the data 

collected in this study will be easier to analyze and understand. Equation 6 state the indirect 

utility function:  

 

𝑉𝑖𝑞 =  β1𝑋1 +  β2𝑋2 + ⋯ + β𝑘𝑋𝑘 [8] 

 

where Viq is the indirect utility for the ith alternative for the qth individual equal the X vector 

expressing the observable attributes, socioeconomic characteristics, attitudinal attributes and  

express the vector of utility parameters. By using a binary logit model, attributes included in 

the CE is given a monetary term which makes it possible to calculate the tradeoff between the 
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attributes. This makes it possible to value the marginal utility and by including a monetary 

attribute the WTP can be interpreted as the implicit price IP: 

  

IP = −
β2

β1
 [9] 

 

where 𝛽2 is the coefficient for an attribute of the car, 𝛽1 is the coefficient for the price attribute, 

which is normally the price for a good. If IP takes a positive value, it is interpreted as the 

marginal willingness to pay for the change in attribute level, but when IP takes a negative value 

then it is interpreted as the individual is only willing to accept a change if a compensation occurs 

(Louviere et al., 2000)   

 

A CE approach allows this study to estimate the preferences for AFV of the difference 

characteristics of rental cars. It will also provide which characteristics that affect the perceived 

utility and thereby the choice of car. It should be noted that in order to estimate the utility 

parameters and calculate the IP the relevant attribute and attribute levels must be defined. The 

following chapter provides a discussion regarding the survey construction. 
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CHAPTER 5  

SURVEY CONSTRUCTION 

 

 

 

 

5.1 The survey construction  

The survey is a questionnaire that is divided into two parts. The first section consists of 

socioeconomic and attitudinal questions, and the second part consists of 21 choice sets, with 

two rental car alternatives and one option to choose neither of them. 

 

5.1.1 Socioeconomic factors  

The first socioeconomic factors are income, household size and the number of children living 

in the household. WTP measures what a person is willing to pay in regard to their budget 

restriction. Therefore, income is necessary to include as it reflects the budget restriction of an 

individual. Even if a person would be willing to pay more, he/she is bound by their total budget. 

Potoglou and Kanaroglou (2007) conducted a CE in Canada and found that individuals with a 

high income were willing to pay more and that they were less concerned about the purchase 

price of the car. To test whether income affects the WTP for AFV, this survey collected an 

estimate of each respondent’s income.  

 

Potoglou and Kanaroglou (2007) found a correlation between the number of household 

members and the chance a respondent picked a van (bigger vehicle with more seats). Hackbarth 

and Madlener (2013) found that the number of children in the household did not have any 

significant effect on the WTP for AFV. The survey conducted in this paper includes a choice 

between two different vehicle sizes, and by including a question about household size in the 

questionnaire, this study can contribute on whether there is a correlation between household- 

and car size. 

 

The socioeconomic part also consists of questions about gender, age, educational level, place 

of residence and the number of cars in the household. Gender is included as earlier studies have 

found varying statistical significance regarding gender. Achtnicht (2012) found that women are 

willing to pay more while Ziegler (2012) found that men are willing to pay more. Unlike 

Achtnicht (2012) and Ziegler (2012), Hackbarth and Madlener (2013) did not find any 

significant effect from gender and all three studies were conducted in Germany. This indicates 

that gender could affect WTP, but not true for all studies and therefore it should be tested.  
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Achtnicht (2012) found that younger potential car buyers are willing to pay more compared to 

older car buyers. Ziegler (2012) concluded the same result when conducting a CE for alternative 

energy sources and propulsion technologies. Hackbarth and Madlener (2013) conducted a 

similar study where they also estimated that younger car buyers are willing to pay more. Unlike 

previous authors Poder and He (2017), who found that younger respondents affected WTP 

negatively, indicating that younger car buyers are not willing to pay more for AFVs. Another 

interesting application is the findings from Smith et al. (2017) where age was not statistically 

significant. As there are multiple studies done with different results, it remains unclear whether 

age influences WTP. This study includes age as an attribute in its questionnaire to explore 

whether it affects the choice of car. 

 

Previous studies indicate that the number of years in school impact the WTP in a positive way. 

Both Achtnicht (2012) and Hackbarth and Madlener (2013) found that people with a higher 

education were willing to pay more. Potoglou and Kanaroglou (2007) found that a person with 

a university degree was more willing to buy an AFV (hybrid vehicle). Poder and He (2017) also 

found that the number of years of education had a positive effect. It is included in the 

questionnaire to see whether the level of scholastical degree impacts the WTP.  

 

Potoglou and Kanaroglou (2007) found that a household with long distance commuters is more 

concerned about adapting to an AFV. When Poder and He (2017) tested the WTP in Quebec 

and France they found that the WTP is higher in France. The authors suspect it to be because 

of the longer driving distances and worse public transportation options (Poder and He, 2017). 

Because of previous results the respondents are asked to reveal their place of residence to see 

if that impacts the choice of vehicle.    

 

Potoglou and Kanaroglou (2007), Ziegler (2012), Poder and He (2017) and Achtnicht (2012) 

all included the number of cars in the household as an attribute, but neither of them found that 

it had any significant impact of the estimating of the WTP. These studies were all made outside 

of Sweden (Germany and Canada), which means that the biggest aspect of the CE has changed; 

the respondents. This in itself is enough to test such an attribute again, which this study also 

does. 
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5.1.2 Attitudinal factor  

 

The attitudinal part consists of three questions and the respondent is to evaluate their attitude 

towards CO2 emissions and interest and earlier experience for electric or gas vehicles. The first 

question asks if the respondent finds a decrease in CO2 emissions to be of importance. Ziegler 

(2012) found that car buyers that considered themselves environmentally aware were willing 

to pay more for hydrogen, electric and biofuel vehicles. Smith et al. (2017) included four 

questions regarding environmental concern. They asked the respondents to rate if they thought 

that the environment needs to be saved immediately, a question regarding the bequest value, if 

they regarded the climate change to be a myth and lastly a question about worrying about air 

pollution (Smith et al., 2017). These factors were statistically significant and affected the WTP, 

but Smith et al. (2017) worried that it might indicate in environmental enthusiasm bias, 

implying that respondents answer a certain way to achieve social desirability. 

 

The second question investigates whether the respondent has an interest for electrified or gas 

driven vehicles. Smith et al. (2017) included an attitudinal factor to measure the excitement for 

new technologies. Their results however, showed that it was of a low statistical significance. It 

is tested in this study to further explore whether it affects the choice of car or not, and to add to 

previous research. The last section of questions asks if the respondent has any earlier experience 

when it comes to vehicles powered by electricity or gas. Smith et al. (2017) also ventured into 

this subject when they asked their respondents to reveal their utility of using technologies, 

which showed a statistical significance in their study. 

 

For all three attitudinal questions, the respondent is to choose one out of five different 

statements; I agree fully, I partly agree, I do not know/I don’t have an opinion, Partly disagrees 

and Disagrees. This is similar to Smith et al. (2017)’s study where they employed a best-worst 

choice design on electric vehicles adoption including an attitudinal part. To observe the 

attitudes, questions about environmental concerns, excitement for new technologies, perceived 

usefulness and subjective norms were asked. A Likert scale from one to five was used to 

measure the statements, one indicated in “strongly disagree” and five “strongly agree” (Smith 

el al., 2017). The statement “I don’t know/ I don’t have an opinion” is included to not force 

respondents to reveal an opinion which they might not even have due to limitations in answering 

options. Bryman and Bell (2017) argues that it is the main argument to include “I don’t know” 

answers even though the risk of respondents not thinking through or making a statement 
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regarding a subject. Even so, as the attitudinal questions are related to the environment and 

interest in technology, it is important to consider that the respondent might have an actual 

opinion in these areas.   

 

 

5.1.3 Attributes  

 

A CE consists of choice sets in which a respondent is faced with multi-attribute alternatives 

(Perman et al., 2011; Johnston, 2017). Perman et al. (2011) states that each attribute must 

include a minimum of two levels and have a continuous or a discrete value. Previous studies 

include similar attributes such as purchase price, annual cost of the car, fuel availability, driving 

range, engine power and CO2 emissions (See Table 3 for a detailed overview of each attribute). 

Hoen and Koetse (2014) also considered refueling frequency and refueling time. Neither of 

these attributes are relevant for this study as they fit better when asking the respondent to 

imagine a scenario where they are about to purchase a car. 

 

A CE study must include a payment attribute (Perman et al., 2011). Earlier studies include 

payment vehicles such as purchase price, as well as annual cost and annual maintenance costs 

(Smith et al., 2017; Tanaka et al., 2014; Achtnicht, 2012; Mabit & Fosgerau, 2011; Potoglou & 

Kanaroglou, 2007). Johnston et al. (2017) recommends that a payment vehicle should be 

realistic, credible, familiar and binding for as many respondents as possible. The payment 

vehicle in this CE is car rental cost per day with an unlimited driving range. After considering 

different rental car sites in Sweden, the price levels for vehicles are SEK 1,000, SEK 1,300 and 

SEK 1,600, which is coherent with the existing market price for renting a car in Sweden. 

Because the price levels are coherent with the market price they are realistic but also familiar 

if the respondent has earlier experience with renting a vehicle.  

 

The next two attributes are size of the vehicle and fuel type. Size is split into two attribute 

levels, small and medium. Large cars are not included as the difference in size between large 

and medium cars is rather small, compared to medium and small cars, where the difference is 

more obvious. Medium sized cars are also the most common car size on car rental websites. To 

estimate what individuals WTP for AFV are, the last attribute is fuel. Previous studies include 

fuel alternatives that vary from three to seven alternatives (Tanaka et al., 2014; Ziegler, 2012). 

The more fuel alternatives that are included, the more specified they become. To minimize the 
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cognitive burden of the CE there are only three different fuel alternatives included. Alternative 

fuel, is explained in the background chapter as cars driven on ethanol, electricity, gas among 

others, and to obtain a wide variation of fuels the attribute levels are conventional fuel, electric 

cars and gas fuel. The questionnaire includes a summarized explanation of electrified and gas 

vehicles, which the respondents are asked to read before starting the survey.   

 

5.1.4 Interaction variables  

The dependent variable in this study is rental car and all car attributes. Socioeconomic and 

attitudinal variables are independent variables. Choosing a rental car only implies that a 

respondent picks a rental car, and the two rental cars that the respondents choose between are 

both available on the market today. To be able to determine a status-quo scenario in this study, 

the questionnaire would have needed to tell the respondent to assume they drove a specific 

rental car. And then ask the respondents to choose between the status quo rental car and a rental 

car running on alternative fuel. This study does not include a status-quo scenario, which in turn 

means that conducting a regression with the dependent variables Alternative (the rental car 

choice) and socioeconomic and attitudinal attributes will not provide any answers to how they 

affect the Alternative. By multiplying two explanatory variables an interaction variable is 

constructed. This is done to see if different personal attributes have a lower or higher effect on 

the choice of rental car if the car is either electric or conventional, or if it is gas or conventional. 

Interaction variables are constructed between car attributes and socioeconomic attributes as 

well as between car attributes and attitudinal attributes. This is done in order to see if both 

socioeconomic and attitudinal attributes affect the probability of choosing a rental car. Table 4 

depicts all constructed interaction variables. 

 

Table 4: Interaction variables 

Attributes Socioeconomic and 

attitudinal factors 

 Attributes Socioeconomic and 

attitudinal factors 

Price Gender  Electric Gender 

Price Age  Electric Age 

Price Income  Electric Income 

Price Education  Electric Education 

Price Household size  Electric Household size 

Price CO2 emissions  Electric CO2 emissions 

Price No interest  Electric No interest 

Price Experience  Electric Experience 

Size Gender  Gas Gender 
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Size Age  Gas Age 

Size Income  Gas Income 

Size Education  Gas Education 

Size Household size  Gas Household size 

Size CO2 emissions  Gas CO2 emissions 

Size No interest  Gas No interest 

Size Experience  Gas Experience 

 

 

 

5.1.5 Choice sets construction  

When all attribute levels are included in a CE it is considered to be of a full factorial design, 

and if there are three attribute levels and four attributes the full factorial design is 34 = 81 

(Perman et al., 2011). This results in 81 combinations of attribute levels. A full factorial design 

is impractical due to the amount of combinations and therefore a fractional factorial design is 

favored. Only a subset of the total amount of attribute levels are included in a fractional factorial 

design. Perman et al. (2011) argues that by randomly sampling by hand from a full factorial 

design or a fractional factorial design can result in dominated alternatives and implausible 

attribute combinations. Dominated alternatives occur when a rational respondent would never 

choose one alternative in a choice sets and is always inferior to another alternative. When two 

attribute levels never are combined due to good reason it is called implausible attribute 

combinations. Discarding these types of choice sets generate a better and trustworthier survey 

(Perman et al. 2011). Among seven studies a span from six to 15 choice sets are included and 

Caussade et al. (2005) argues that the optimal number is nine or ten choice situations to 

minimize the error variance. Perman et al. (2011) also argue that there is a tension in the number 

of choice sets included. Firstly, the questionnaire must include a minimum amount of choice 

sets to not suffer deleterious consequences. Secondly, if the study contains too many choice 

sets the respondents may lose interest and not complete the questionnaire (Perman et al. 2011).  

 

Table 4 displays the attributes and their levels. The price attribute has three levels, SEK 1,600, 

SEK 1,300 and SEK 1,000. Size has two levels, small and medium. The fuel type attribute 

consists of conventional fuel, electrified, and gas. By using few attributes and attribute levels, 

the cognitive burden is minimized. In total, these attributes and levels can be uniquely mixed 

together 18 times. In a choice set, two car types face off with different attribute levels. This 

results in 153 different choice sets. As it is impossible to give a respondent 153 difference 
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choice sets, the following paragraph describes how they were narrowed down to only 21 choice 

sets. 

 

Table 5: A table with the attributes and the attribute levels 

Attribute    

Price SEK 1 000  SEK 1 300  SEK 1 600  

Size Small Medium -  

Fuel type Conventional fuel Electrified  Gas fuel  

 

Since the study focuses on the attitude towards alternative fuel (electrified and gas) compared 

to conventional fuel, all choice sets of that which contains the same type of fuel are removed. 

To simplify and to easier obtain the price difference, all choice sets where the price level is 

SEK 1,000 versus SEK 1,300 and SEK 1,300 versus SEK 1,300 are removed. All choice sets 

including an alternative with a small car for SEK 1,600 is removed to minimize implausible 

attribute combinations. The final number of choice sets is 21, including the ones with the 

biggest variation in price, size and fuel type. The number of choice sets is large, and larger than 

Caussade et al. (2005)’s recommendation. Even so, the number of attributes and the number of 

attribute levels are fewer, making each choice set easier to process for the respondent. A pilot 

group will test the CE before the sample group in order to find inconsistencies and/or other 

weaknesses of the questionnaire 

 

Figure 4 is an example of a choice set in the questionnaire. The respondent chooses between 

rental car A and rental car B, a third alternative is “neither rental car A or B”. As the last 

alternative will not say whether the vehicle with conventional fuel is preferred over the AFV 

vehicle the option is not highlighted. The alternative “none of the alternatives” is included since 

neither rental car A nor rental car B provides any status quo situation. The alternative gives the 

respondent the choice of refusing both car alternatives if neither alternative fits their 

preferences. The respondents were informed prior to answering the choice sets that all attributes 

on the cars were the same except fuel type, price and size. This was done to ensure that all 

respondents had the same image of how the rental car worked and to prevent that they imagine 

attributes of their own that are only available to a specific type of car. 
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2.1 Based on cost, size and fuel type, which rental car would you pick, "Rental Car A" or  

"Rental Car B"? If none of the alternatives suit you, please pick "None of the alternatives". 

Rental Car A Rental Car B         

SEK 1 000  SEK 1 000  None of the Alternatives   

Small Small       

Conventional Fuel Electric         

Figure 4: Example of choice set number one in the questionnaire 

 

5.2 Data collection  

The questionnaire is constructed in Qualtrics, which is a web-based survey construction 

program. The questionnaire was distributed by email and was pre-tested on the 26th of February 

on a group of seven individuals, three men and four women. The pre-test group varied in age, 

number of cars in the household, number of household members and household members under 

the age of 18, as well as in the attitudinal questions. The pre-test was conducted to identify any 

uncertainties or difficulties but also to identify the amount of time that was required to complete 

the questionnaire. Johnston et al. (2017) argues that pre-testing helps to evaluate if the 

questionnaire is understandable and that the presentation of information is effective and 

balanced, creating a credible survey. The feedback received from the pre-test was that the 

questionnaire was easily understood and contained enough information. None of the pre-test 

respondents complained about the length of the questionnaire, which support the construction 

of the CE and to keep 21 choice sets.  

 

A potential problem with the questionnaire being distributed by e-mail is that preferences of 

non-responses can cause self-selection bias. Self-selection bias occurs when respondents with 

a strong positive or strong negative attitude towards an AFV are more likely to answer the 

questionnaire. To reduce self-selection bias, the information given in the information e-mail 

about the questionnaire said that the purpose was to investigate the demand for rental cars. By 

doing this, self-selection bias towards AFV is reduced since the respondents will not know in 

an advance that the fuel types of the rental cars are non-conventional fuel.  

 

The questionnaire was distributed through e-mail to 6,152 potential respondents, split into 1,331 

employees and 4,821 students of Luleå University of Technology, on the 5th of March 2018. It 

was convenient to use the university as the sample pool of this study, due to time and resource 

limitations. This choice, however, made distributing and collecting questionnaires easier and 

into a less time-consuming task, and ultimately helped the study to complete within its limited 
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time-frame. The resource limitations, such as no contacts within the industry nor any budget, 

also motivated the distribution at the university. The questionnaire was sent through e-mail, 

rather than face-to-face interviews. Even if face-to-face interviews can provide more qualitative 

data, this study opts to use an online questionnaire as its main source of data collection, mainly 

due to the constraint of time (Bryman & Bell, 2017). It should be taken into account, however, 

that using a university generates other constraints. It will not be possible to make 

generalizations on Swedes preferences towards AFV nor the WTP for AFV, as the sample is 

constrained to a universitiy located in Sweden. The questionnaire is, with these constraints in 

mind, and to provide more variations in the data, distributed to both employees and students. 

This creates a wider range of age, income and educational level, compared to only including 

one group. As mentioned, this will not eliminate the constraints but will generate a wider sample 

pool which in turn enables the possibility to find differences in preferences towards AFV. 

 

On the 15th of March a reminder was sent to all respondents that had not yet completed the 

questionnaire and closed on the 23rd of March 2018 with 649 recorded answers. Respondents 

which stated an age under 18 were removed as the respondents are either a student or an 

employee at the university. It is therefore highly unlikely that a student is younger than 18 and 

the same goes for an employee. Respondents with an age over 100 were also removed on the 

same basis. Uncompleted questionnaires were also removed as well as questionnaires with 

invalid data. This meant a total of 489 questionnaires with valid and testable data. The 

respondent loss is high (10,5 percent answered and out of those, 75 percent were usable), and 

this increases the risk of biases. One contributing factor to the low respondent rate could be that 

the questionnaire was only distributed in Swedish, not taking into consideration that not all 

employees and students at Luleå University of Technology understand Swedish. It is also worth 

noting that individuals who do not understand Swedish might still have completed the 

questionnaire, resulting in possible biases due to language barriers. Bryman and Bell (2017) 

argues that the only way to eliminate the risk of biases is to verify that the respondents that got 

removed do not differ from those that did not get removed. This cannot be tested, and there 

must be an awareness regarding biases. 

 

Another aspect that needs to be considered is from which perspective and viewpoint the 

respondents has answered the questionnaire, this is especially true for employees at the 

university. Inside the questionnaire before the choice sets, a section tells the respondent that 
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they should imagine this scenario the next time they rent a car. The respondents are free to see 

themselves as an individual or as an employee at the university. Depending on which standpoint 

the respondent picks, their answers could differ. This should be considered, even if it is 

impossible to tell whether the results are over- or underestimated due to individual standpoints.      
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CHAPTER 6 

EMPIRICAL DATA & DISCUSSION 

 

 

 

 

6.1 Survey Logistics  

The socioeconomic characteristics of the respondents are depicted and contrasted to the average 

Swede in 2016 in Table 5.  

 

Table 6: Socioeconomic characteristics 

Variables Sample 

Population in 

Sweden 2016 

Gender (% Female) 49,80 % 50,15 %  

Age (Mean) 33 years old 41 years old 

Income (Mean SEK) 

SEK 20 001 - 30 

000  SEK 32800  

Education (% 

university degree or 

higher) 59,22 % 21,88 % 

Household size 2 2,2 

Source: SCB (2018) 

 

Table 5 depicts that women are slightly underrepresented in the sample compared to the whole 

population of Sweden. The number of male respondents in the sample can be due to the gender 

distribution at Luleå University of Technology is 53 percent male and 47 percent women (Luleå 

University of Technology, 2017). The mean of the age differs significantly, the sample has a 

mean at 34 years old while the population is at 41 years old. However, the explanation can be 

that the questionnaire was distributed at Luleå University of Technology and 258 of all 

respondents were under 30 years old and older than 18 years old, which is 52.87 percent of the 

sample. The household size in the sample is equivalent with the general household size in 

Sweden.  

 

The education level is significantly higher in the sample than in the general population of 

Sweden. This is not unexpected as the questionnaire was distributed at a university. Most of the 

employees has a higher level of education and respondents that are undergoing their studies 

may have stated that they have completed with a university degree. The general mean income 

for the Swedish population is SEK 32,800, the mean for the sample is SEK 20,001 to 30,000.  
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The mean is lower than the Swedish mean, which can be because most of the respondents are 

students with a lower income level.  

 

Table 6 depicts a matrix table over the distribution of answers between the five attitudinal 

options. More than two thirds of the sample consider CO2 emission reductions to be important. 

The second question reveal that almost half of the respondents have an interest in electric or 

gas cars. The distribution of respondents’ rate also tells that most of the respondents do not 

have any previous experience in electric or gas cars. As depicted in Table 6, 94 percent did 

totally or partly agree that a reduction in CO2 emissions are important. This could indicate that 

the study suffers from environmental enthusiasm bias, which means that respondents might 

have answered a higher stated preference towards CO2 emissions reduction to achieve a higher 

social desirability. In turn, this could indicate that a respondent has fallen for the same bias 

when choosing a car. Meaning that respondents chose a car powered by alternative fuel only to 

reach a higher rank of social desirability from their surroundings and not because they would 

actually choose said car. As it is impossible to determine if such a situation has occurred, there 

should be an awareness when interpreting the result, because environmental bias can cause an 

overestimated WTP. 

 

 

Table 7: Respondents rate on attitudinal questions 

  Totally agree Partly agree 

Do not 

know/No 

opinion 

Partly 

disagree  

Do not 

agree 

CO2 emissions  72,3% 21,5% 3,4% 1,4% 1% 

No interest  9,6% 13,7% 12,7% 18,6% 47,1% 

Experience   14,3% 19,6% 11% 10,4% 44,3% 

 

 

6.2 Empirical Results from the Choice Experiment  

The econometric and statistical software Nlogit 6 is used to estimate all results found in this 

study. A total of 489 respondents answered all 21 choice sets, which generated a total of 19,714 

observations. The results from the binary logit model for binary choice are presented in Table 

7. The Macfadden pusedo r2 does not have any natural interpretation but Dougherty (2001) 

suggests testing the likelihood ratio statistic, which is distributed as a 2 and works as an F-test. 

The null hypothesis says that all coefficients are jointly equal to zero, while the hypothesis says 
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that at least one coefficient is separated from zero. From the regression depicted in Table 7 is 

the 2 926.31 with 4 degrees of freedom. The null hypothesis can therefore be rejected at 0.1 

percent significance level. This implies that at least one of the coefficient is separated from 

zero.  

 

The coefficients in Table 7 cannot be interpreted by their number per se as the model only 

estimates probabilities. However, the sign of the coefficient can be elucidated. A positive sign 

implies an increased probability whereas a negative sign decreases the probability of choosing 

a rental car. The price attribute is significant and negative. The negative sign express, as 

expected, that the higher the price on the rental cars, the lower is the probability of choosing 

the car. The size attribute is significant and positive, implying that the medium rental car size 

will be chosen to a larger probability than a smaller rental car. The fuel attribute, electric, is 

positive and significant which implies that the average consumer will choose this fuel type to a 

larger probability than conventional fuel. The last fuel attribute, gas, is positive. This indicates 

that the average consumer considers gas better than conventional fuel. However, the gas 

attribute is not significant, which makes it impossible to tell if the probability of choosing a gas 

car over a conventional car is true, neither can it be said that it is not true. 

 

That gas did not prove to be statistically significant can be because of the construction of the 

CE: that respondents found gas cars to be unrealistic. Even if the respondents were informed 

that all other attributes of a car are equivalent except for price, size and fuel type, they might 

have felt that gas fuel is not a possible option due to the limitation in refueling stations. The 

study was conducted on employees and students at Luleå University of Technology, which is 

in Norrbotten, where there only exists one refueling possibility, located in Boden for 

consumers. Even if respondents wanted to choose gas over conventional fuel, they might have 

chosen not to because of the limitations in refueling stations in the surrounding area. This could 

in turn mean that the questionnaire could suffer from hypothetical bias, due to the scarce 

availability of gas refueling alternatives. Actions such as pilot study, information e-mail and 

the construction of the CE have all been taken with hypothetical bias in mind, however, the 

study might still suffer from it. The respondents’ true preference can be different from what 

they have stated, and this must be considered when discussing the gas fuel attribute. The 

respondents stated preference might not reflect their real preference due to hypothetical bias.  
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Table 8: Results from binary logit model 

Variable  Coefficient  s.e 

Constant 2.19*** 0.08 

Price -1.96*** 0.10 

Size 0.16*** 0.05 

Electric 0.55*** 0.03 

Gas 0.02 0.03 

   

Sample size:   19714 

Log-likelihood:  -13197.49 

Restricted log-

likelihood:   -13664.70 

McFadden Pseudo R-squared:  0.03 

*** Statistically significant at 1 percent level 

 

The interaction variables including Price and Size (interaction variables are on the right-hand 

side in Table 4) are not included since they showed a low statistical significance and does not 

contribute with relevant information in how personal attributes affect the choice of rental car. 

The interaction variables including Electric and Gas (interaction variables are on the left-hand 

side in Table 4) are included since they contribute with significant results.  

 

Table 8 depicts the regression based on the interaction variables. When conducting the 

regression with interaction variables, the coefficient for electric and gas shifts to a negative sign 

instead of a positive (as seen in Table 7). This means that the positive effect of these fuel types 

changes, which is surprising. It should be noted, however, that the positive effect may be lost 

because of the interaction variables in the regression, since the interaction variables 

incorporates the positive effects when choosing either electric or gas cars.  

 

The interaction variable between Electric and Gender is negative, this indicates that if it is a 

woman the probability of choosing an electric car is lower. The interaction variable between 

Electric and Age is positive, this indicates that older respondents on average are more inclined 

to choose an electric car. The interpretation of the negative sign between the interaction variable 

between Electric and Income is that those with a higher income on average is less inclined to 

choose an electric car. The last two socioeconomic variables, Education and Household size, 

are interpreted as the higher education and the larger household size, both are on average more 
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inclined to choose an electric car. Both the interaction variable between CO2 emissions and 

Electric, and Experience and Electric is positive, this indicates that finding CO2 emissions 

reduction important and having experience of electric and gas cars make the respondents in 

average more inclined to choose and electric car. The interaction variable between Electric and 

No interest was negative, this indicates on average that lower interest in electric and gas cars 

the probability of choosing an electric car is lower. The attitudinal variables have a positive 

impact on the choice of rental car when the car is electric.  

 

All coefficients are statistically significant at one percent or ten percent level except from 

Gas_edu (education) and Gas_house (household size). The interaction variable between Gas 

and Gender is positive, this implies that if it is a woman the probability of choosing a gas car 

is higher. The interaction variable between Gas and Age is positive, this implies that older 

respondents are on average more inclined to choose a gas car. The negative sign between the 

interaction variable between Gas and Income implies that those with a higher income on 

average is less incline to choose an electric car. The results between CO2 emissions and Gas, 

and Experience and Gas is both positive, this implies that on average if the respondents find 

CO2 emissions reduction important and having experience of electric and gas cars the inclines 

to choose a gas car increase. The last interaction variable between Gas and No interest was 

negative, this implies that on average lower interest in electric and gas cars the probability of 

choosing a gas car is lower.  
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Table 9: Regression with interaction variable 

Variable  Coefficient  s.e 

Constant 2.26*** 0.08 

Price -2.03*** 0.10 

Size 0.17*** 0.05 

Electric -2.53*** 0.29 

Gas -2.35*** 0.28 

El_gender -0.21*** 0.06 

El_age 0.009*** 0.00 

El_income -0.13*** 0.03 

El_edu 0.11* 0.06 

El_house 0.11*** 0.02 

El_CO2 0.63*** 0.05 

El_noint -0.21*** 0.02 

El_exp 0.09*** 0.02 

Gas_gender 0.24*** 0.06 

Gas_age 0.01*** 0.00 

Gas_income -0.17*** 0.02 

Gas_edu -0.06 0.05 

Gas_house 0.01 0.02 

Gas_CO2 0.44*** 0.04 

Gas_noint -0.13*** 0.02 

Gas_exp 0.07*** 0.01 

   

Log likelihood -12863.55 

Restricted log likelihood -13664.70 

McFadden Pseudo r2 0.05 

*** and * Statistically significant at 1 percent respectively 10 percent level.  

 

The results from the regressions with interaction variables implies that older respondents are, 

on average, more inclined to choose an electric or a gas car. This differs from previous results 

where they found that younger individuals were keener on adopting AFV (Potoglou & 

Kanaroglous, 2007). Achtnicht (2012) also found that individuals aged below 45 more than 

doubles and triple the median for WTP and Hackbarth and Madlener (2013) found statistical 

significance for younger respondents. Age has also had a negative impact on the WTP (Poder 

& He, 2017). Thus, the results from this study differ significantly from previous studies. 

However, this can be because the questionnaire was distributed at a university, where older 

respondents may have a higher degree of education but also because they are familiar with 
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electric and gas cars due to their profession. It is also important to remember that the mean of 

age is 33 years old, which means that older respondents in this sample may still on average be 

younger compared to previously conducted studies. Because of the low mean of age in the 

sample compared to the population of Sweden, it is not possible to draw any conclusions if 

older individuals are more inclined to choose and electric car.  

 

The results from the interaction variable between Electric and Gender, and between Gas and 

Gender reveal that different gender preferer different AFV. The interaction variable between 

Electric and Gender indicates that if it is a woman the probability of choosing an electric car is 

lower. Consequently, this means that the probability of choosing an electric car is higher if 

being male. While the interaction variable between Gas and Gender indicates that if it is a 

woman the probability of choosing a gas car is higher. Implying that a male lowers the 

probability of choosing a gas car. Previous studies found that women had a higher WTP 

(Achtnicht, 2012), while another found that males have a higher WTP (Ziegler, 2012). The 

results in this study cannot determine if the WTP is higher for a specific type of gender, but the 

interaction variable indicates tendencies for different genders.  

 

Previous studies also found that higher level of education increased the positive attitude and 

WTP towards AFVs (Hackbarth & Madlener, 2013; Achtnicht, 2012). This study found that 

respondents with a higher education are on average more inclined to choose an electric car. 

However, this cannot be expressed for gas cars since it is not statistically significant, but the 

sign of the coefficient is negative implying that respondents with a lower education are more 

inclined to choose gas cars.  

 

The interaction variable between Electric and Income implies that respondents with a higher 

income is less inclined to choose an electric car. This result can be contradictory with the result 

from the interaction variable between Education and Electric. An investment in an education 

or a higher level of education normally generates a higher income. These two results indicate 

that a higher education increase the inclination to choose an electric car, however a higher 

income does not. Thus, these results seem contradictory as higher income, often due to higher 

education, does not increase the tendency to choose an electric car. Another contradiction to 

higher income and less inclination to choose an electric car is that older respondents are on 

average more inclined to choose an electric car. This can seem contradictory since earning 

normally increases with age until the day of retirement and the questionnaire is distributed at a 
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workplace and university where the level of retired individuals is assumed to be low. An 

explanation to these results can be the sample group itself. Since the variations in the sample 

group are lower compared to the variation of the Swedish population, the socioeconomic 

variations might estimate in contradictory results. Higher education in this study implies a 

university degree or higher, however almost 60 percent of the sample state a higher education. 

Even if those with the highest income are on average more inclined to choose electric or gas, 

these respondents are not necessarily the same. If the sample group, on average, has a higher 

education, this increases the inclination to choose the electric fuel type. Nevertheless, changing 

sample group might eliminate these contradictions. 

 

The results from the interaction regressions regarding the attitudinal questions imply that 

attitudinal factors matter as a determinant for what vehicle that is chosen. This is in accordance 

with Smith et al. (2017), Hackbarth and Madlender (2013) and Ziegler (2012) as they all found 

that environmental conscious had a higher stated preference towards AFV, but also the attitude 

towards technology (Smith et al., 2017). This study finds that respondents, for both electric and 

gas cars, with a higher concern regarding the environment, have experience and interest in these 

types of cars are more inclined to choose an AFV. Those that find CO2 reduction important, are 

also inclined to choose an AFV rather than a conventional fuel, which is not surprising as doing 

so will help reducing the level of CO2 emissions. However, if the level of concern towards CO2 

emission is applied to the whole population of Sweden it is clearly that there is difference 

between peoples concern and people’s actions. With that said it is not, not relevant to educate 

people to make them aware of the issue with CO2 emissions as it might increase the inclination 

to choose an AFV.  

 

Previous experience also increases the inclination to choose AFV, which implies that 

experience may be important when choosing what type of fuel the car should be driven on. As 

AFV has not been on the market for long, people are more familiar with conventional fuel. If 

the respondents have experience before choosing a car, the chances of choosing an electric or 

gas car increases. The technology of electric and gas cars is important to be familiar with as the 

results indicate that the tendency to choose an electric or gas car increases with the interest for 

these technologies. As seen in the interaction variable regression, no interest proved to be 

negative for both electric and gas cars, which implies that having an interest increase the chance 

of choosing them. This is not surprising since an interest often increases the chance of being 

favor of something.  
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6.3 The marginal WTP 

To estimate the implicit price, which is the same as marginal WTP, Equation 9 is used. The 

regressions depicted in Table 6 are used, since they estimated the aggerated data collected from 

the CE. During the regressions for the final results in Table 6, all the price values were 

converted from SEK 1,000, SEK 1,300 and SEK 1,600 into SEK 1, SEK1,3 and SEK 1,6 to 

eliminate the issue with too great values together with smaller values. Thus, the calculated 

marginal WTP is multiplied by 1,000 to make it possible to compare the results with the prices 

used in the CE. Table 9 depicts the marginal WTP in SEK per attribute of a rental car. All of 

the values are positive which implies that there is a WTP for a change to fossil free-fuel. If there 

would have been a negative sign, then the respondents would have claimed some sort of 

compensation (WTA) for a change to fossil free-fuel.  

 

The marginal WTP indicates that the average consumer, ceteris paribus, is willing to pay 

approximately SEK 84 for a larger rental car compared to a smaller. The marginal WTP for 

electrified rental cars indicate that the average consumer, ceteris paribus, is willing to pay 

approximately SEK 280 more than for a car driven on conventional fuel. The marginal WTP 

for gas rental cars are not significant but is estimated to be SEK 11 more than for a car driven 

on conventional fuel. As it is not significant, no conclusions can be made that respondents are 

willing to pay a premium to drive a gas car.  

 

Table 10: Marginal WTP, SEK per attribute of a rental car 

Attribute Marginal WTP 

Size SEK 84.1  

Electric SEK 280.8  

Gas SEK 11  

 

Previously conducted studies measured the WTP from the perspective of buying a car in regard 

of other attributes than fuel. Hence, it is hard to see if these results are similar to previous 

literature. Nevertheless, these premiums indicate that choosing an electric car or a medium sized 

instead of a smaller car increases the utility received by the respondent. However, as discussed, 

the study might suffer from hypothetical and environmental bias and both Ziegler (2012) and 

Poder and He (2017) argued that this might lead to an overestimation of the WTP. If the 

marginal WTP for size and electric car is overestimated it implies that respondent’s real 
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premium is smaller. Since both size and electric is significantly separated from zero, both 

estimations should still indicate in a WTP and not in a WTA which would have occurred if the 

marginal WTP had a negative sign. If it would have been negative, indicating in a WTA, the 

respondents imply that they need some type of compensation to choose a bigger or electrified 

car. As there exists a WTP, car rental companies in Norrbotten should invest in AFVs and 

especially electrical rental cars.  
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CHAPTER 7 

CONCLUSIONS AND AVENUES FOR FUTURE RESEARCH 

 

 

 

 

The purpose of this study is to analyze consumers’ preferences for AFV by estimating the WTP 

for electric and gas rental cars in Sweden and to assess the underlying factors for choosing an 

alternative fuel car. Random utility theory is the theoretical framework that underpins the 

choice experiment used to analyze how consumers value different car attributes, especially 

alternative fuels.  

 

The marginal WTP for an electric car is SEK 280 and SEK 84 for the size of the car, the WTP 

for gas cars is not significant. Both the size attribute and electric car in particular, appear to 

have a significant impact on the utility. According to the results, the electric fuel attribute is an 

improvement and respondents are willing to pay a premium for electric cars. The results also 

indicate that size impacts the utility of the consumers, a medium car is preferred over a smaller 

car. Furthermore, the results indicate that the price for renting a car also has a significant impact 

on the utility of the consumer.  

 

The interaction variable between the socioeconomic and electric indicated that the inclination, 

on average, increases if the respondent is an older man with a higher education while 

socioeconomic and gas indicated that the inclination, on average, increase if the respondent is 

an older woman with a higher education. However, for both electric and gas higher income 

lowers the inclination to choose an AFV.  

 

The interaction variable between Experience and Electric and Experience and Gas both 

increased the inclination to choose both fuel types. Indicating that experience can be factors 

that increase the possibility of choosing AFV. Approximately 44 percent of the respondents 

revealed that they had no previous experience of electric and gas. Compared to conventional 

cars, AFV is relatively new on the market and this can be the reason behind the large number 

of no experience of electric and gas cars. Increasing experience can lead to an increase in the 

incline to choose electric and gas cars, and this can in turn increase the market share of AFV. 

However, experience is something each individual needs to gain by her/him-self and it cannot 

be distributed through an incentive. What can be done is to increase the possibility to gain 

experience through education and the possibility of testing an AFV. By increasing the amount 
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of experience as stated earlier, this can lead to an increase in the consumers inclination to choose 

an AFV. 

 

To expand the rental AFV market in Norrbotten, the focus should be to advertise cars powered 

by electricity, since individuals are willing to pay a premium to increase their utility by using 

them. As electric cars only need to be charged, and not refueled, this information should be 

distributed when renting to clarify to the customer that the total cost of renting a car can be 

lower with an electric car, since it reduces the refueling cost. The same cannot be said for the 

gas fuel type, which did not prove to be significant. This means that it is not proven whether 

the utility increases with this fuel type. This could, however, be due to the construction of the 

CE, meaning that the respondents could have found the scenarios unrealistic due the limited 

refueling alternatives in Norrbotten. However, the limitations could indicate that developed 

infrastructure matters when developing the market for AFV. If there are no refueling stations 

that offer gas, it is not seen as a viable option. This suggests that even if incentives are 

implemented to expand the AFV market, it will not expand if the infrastructure is not developed 

as well. The data from the sample might suggest that this is true, as the infrastructure for gas in 

Norrbotten is limited, the fuel type might not even be seen as a realistic option when refueling. 

It is, however, hard to pinpoint if this is true, as there are no previous studies made on WTP for 

AFV in Sweden. 

 

To achieve the goal of having a fossil independent vehicle fleet by 2030 and thereby create an 

80 percent reduction in CO2 emissions, road traffic in Sweden must decrease their emissions. 

To increase the possibility of achieving this goal, the market for AFV must increase to larger 

numbers. This study found that there exists a demand for electric rental cars at Luleå University 

of Technology, but to convert todays conventionally driven rental cars to only consisting of 

electric rental cars is far from easy because of the limitations that electric cars possesses. To 

achieve the goal by 2030 it is necessary to increase the demand for different AFVs and not only 

electric cars. The results from this study indicate that there does not exist any WTP for gas 

rental cars at Luleå University of Technology and as previously discussed, it may be due to 

issues regarding infrastructure. Therefore, to achieve the goal by 2030 the focus cannot only be 

on expanding the market for AFVs but also to focus on the infrastructure, for example new 

refueling systems.  

Based on this study, it would be interesting to expand and conduct the CE at a national level, 

as Sweden lacks previous studies regarding WTP for AFV. It would also be interesting to 
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expand the socioeconomic groups even more to include employed and retired individuals to see 

if the WTP for AFV changes but also to see if the attitude towards AFV changes with those two 

socioeconomic groups included. It would also be compelling to conduct the CE but include a 

wider range of fuel types to see if that brings any changes to WTP. It is also recommended to 

conduct the CE with a clear status quo scenario since it would enable a better explanation of 

the constant term and the socioeconomic and attitudinal factors included in the study. As a last 

recommendation, include other types of attributes focusing on CO2 emissions per driven 

kilometer, tax payments and refueling availability. This would enable the possibility to find the 

WTP for a reduction in CO2 emissions, and if a reduced tax increase WTP. 
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APPENDIX A 

INFORMATION MAIL 

 

This information mail was distributed to the respondents in Swedish but has been translated to 

English. The mail was distributed with Qualtrics e-mail service. The mail itself contained the 

text below and a unique link to the questionnaire. 

 

Hi!  

 

You have been chosen to participate in this questionnaire since you either work or study at 

Luleå University of Technology. The questionnaire aims to investigate individuals’ choice of 

rental cars in Luleå with surroundings and it is important to find consumers interest in different 

rental cars. The questionnaire is developed in collaboration with my master thesis at master 

program in Business and Economics at Luleå University of Technology and all answers will be 

treated with confidentiality. Your participant is voluntary, and you can cancel your participant 

any time during the questionnaire. The estimated time to answer the questionnaire is maximum 

10 minutes.   

 

Thank you for your participation!  
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APPENDIX B   

QUESTIONNAIRE  

 

The questionnaire was originally distributed in Swedish but has been translated into English 

for this paper. 

 

 

Part 1  

The first part includes questions about you.  

 

1.1 Gender 

- Man  

- Woman 

- Other 

 

1.2 Age 

 

 

1.3 Driver license (B)  

- Yes 

- No 

 

1.4 Income before tax per month/person (example: salary, grant, CSN) 

- 0 SEK – 10 000 SEK 

- 10 001 SEK – 20 000 SEK  

- 20 001 SEK – 30 001 SEK  

- 30 001 SEK – 40 000 SEK  

- 40 001 SEK – 50 000 SEK  

- 50 001 SEK – 60 000 SEK  

- 60 001 SEK – 70 000 SEK 

- 70 001 SEK or more  

 

1.5 Educational level 

- Primary education 

- Secondary education 

- University degree  

- Research degree (e.g. PhD) 

 

1.6.1 Household size   

 

 

1.6.2 Number of kids in the household  

 

 

1.7 Numbers of cars in the household  

- 0  

- 1 

- 2 

- 3 or more   
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1.8 Geographical location  

- City (example: Luleå, Boden, Piteå)  

- Countryside (Outside the other areas with a few or no neighbors)  

- Village (example: Antnäs, Råneå, Rosvik)  

- Suburb (example: Gammelstaden, Sävast)  

 

1.9  

 

Information regarding electric or gas cars  

Electric cars are powered by one or multiple electrical engines which in turn runs on batteries. 

Electrical cars do not have an exhaust pipe. Gas could either mean biogas or nature gas. Gas 

cars normally has two refueling systems, one for gasoline and one for gas. 

 

Part 2  

Imagine that you are renting a car and you can choose between two cars. The only differences 

between the cars are price, size and fuel type, except for that everything is the same. In terms 

of fuel, you can choose between conventional fuel (gasoline and diesel), electrified or gas. The 

price to rent the car is per day and an unlimited number of kilometers are included.  

 

The picture shows the size of the cars. The cars are only examples of size and NOT brand or 

model.  
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2.1 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 000 SEK 

None of the 

alternatives  

Small Small     

Conventional Fuel  Electric      

    

 

2.2 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 000 SEK 

None of the 

alternatives  

Small  Small     

Gas Conventional fuel     

 

2.3 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 300 SEK 

None of the 

alternatives  

Small  Medium     

Conventional fuel Electric      

 

2.4 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 000 SEK 

None of the 

alternatives  

Medium  Small     

Gas  Conventional fuel     

 

 

2.5 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 600 SEK 

None of the 

alternatives  

Small  Medium     

Conventional fuel Electric      
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2.6 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 600 SEK 

None of the 

alternatives  

Small  Medium     

Conventional fuel  Gas      

 

2.7 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 300 SEK 

None of the 

alternatives  

Small  Medium     

Electric  Conventional fuel      

 

2.8 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 300 SEK 

None of the 

alternatives  

Small  Medium     

Gas  Conventional fuel      

 

2.9 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 000 SEK 1 600 SEK 

None of the 

alternatives  

Small  Medium     

Gas  Conventional fuel     

 

 

2.10 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel  Electric      
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2.11 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Small  Medium     

Conventional fuel  Gas      

 

2.12 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Small  Medium     

Electric  Conventional fuel     

 

2.13 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Small  Medium     

Gas  Conventional fuel      

 

2.14 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 300 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel  Electric      

 

2.15 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 300 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel  Gas      
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2.16 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel  Electric      

 

 

2.17 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel Gas      

 

2.18 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Electric  Conventional fuel     

 

2.19 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 300 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Gas  Conventional fuel      

 

2.20 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 600 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel  Electric      
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2.21 Based on cost, size and fuel type, which rental car would you pick, “Rental Car A” or 

“Rental Car B”? If none of the alternatives suit you, please pick “None of the alternatives”. 

 

Rental Car A  Rental Car B      

1 600 SEK 1 600 SEK 

None of the 

alternatives  

Medium  Medium     

Conventional fuel  Electric      

 

 

 

 


