
  
Department of Economics  

The effects of fuel tax on demand for 
environmentally friendly cars  
– A fixed effects model 

 
 

 

Alma Dahl 

 

Independent project • 15 hec 

Agricultural Programme - Economics and Management • Degree project, 1083 • 

ISSN 1401-4084 

Uppsala 2017 



The effects of fuel tax on demand for environmentally friendly 
cars  
– A fixed effects model 

 

Alma Dahl 
 

Supervisor:  Justice Tei Mensah, Swedish University of Agricultural 

Sciences, Department of Economics 

 

 

Examiner:  Rob Hart, Swedish University of Agricultural Sciences, 

Department of Economics 

 

Credits: 15 

Level: First cycle, G2E 

Course title: Independent project 

Course code: EX0808 

Programme/education: Agricultural Programme - Economics and Management 

 

Place of publication: Uppsala 

Year of publication: 2017 

Title of series: Degree project/SLU, Department of Economics 

Part number:  1083 

ISSN: 1401-4084 

Online publication: http://stud.epsilon.slu.se 

 

Keywords: Fixed Effects model, Fuel taxes, Environmentally Friendly cars 

 

Sveriges lantbruksuniversitet 

Swedish University of Agricultural Sciences 

Faculty of Natural Resources and Agricultural Sciences 

Economics 

 
 



 
iii 

 
 
 

Acknowledgements  

I would like to extend a special gratitude to my supervisor Justice Tei Mensah for his support 

and guidance while examine this topic and carry out the examinations. I would also like to thank 

Göran Lindell at the Swedish institute for petroleum and biofuels for helping me collect some 

of the data that were needed for the calculations.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  iv 

  



 
v

 
 
 

Abstract  

The emissions of greenhouse gases have for long been a big issue for the planet and the human 

wellbeing. A tax on fossil fuels and emitted greenhouse gases have been introduced in Sweden, 

among other countries. The tax is an attempt to decrease the use of fossil fuels along with the 

emissions. In this paper, the tax on fossil fuels and its effects on the demand for environmentally 

friendly cars have be estimated. The panel data with a time period from 2001 up until 2014 

have be analyzed by means of a fixed effects model. The result from the study provides 

suggestive evidence of a positive relationship between the fuel taxes and demand for 

environmentally friendly cars.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  vi 

  



 
vii

 
 

Table of Content 

1. INTRODUCTION ...................................................................................................................... 1 

2. METHODOLOGY ..................................................................................................................... 5 
2.1 FIXED EFFECTS MODEL ........................................................................................................................ 5 
2.2 VARIABLE SELECTION ................................................................................................................... 6 
2.3 DATA AND DATA-SOURCES ........................................................................................................... 7 
2.4 LOGARITHMIC DATA ...................................................................................................................... 8 

3. RESULTS ................................................................................................................................. 10 
3.1 EMPIRICAL RESULTS .................................................................................................................... 10 

4. DISCUSSION ........................................................................................................................... 14 
4.1 RESULT DISCUSSION .................................................................................................................... 14 
4.2 ISSUES AND POTENTIAL EXPLANATIONS ..................................................................................... 14 
4.3 FURTHER RESEARCH .................................................................................................................... 16 

5. CONCLUSION ........................................................................................................................ 17 

6. SUMMARY .............................................................................................................................. 18 

REFERENCES ............................................................................................................................ 19 

APPENDIX I: DESCRIPTIVE STATISTICS ............................................................................. 21 

APPENDIX II: FIXED EFFECTS MODEL ................................................................................ 23 

APPENDIX III: COUNTIES ....................................................................................................... 24 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  viii 

 

 



1 
 

1. Introduction 

The environment has for long been a frequent discussed topic in today's society and different 

possible solutions for the global warming are proposed. By this research, an examination of the 

Swedish taxes on fossil fuels will be done. The paper will look at the possible effects and 

changes of demand for private environmentally friendly cars in Sweden, due to a higher tax on 

gasoline and diesel. The purpose with this kind of study is to examine to what extent the fuel 

taxes are contributing to a more sustainable environment.  

 

The United Nations (UN) outlined, in 2015, seventeen sustainable development goals for trying 

to solve the problems with global warming, among other issues (United Nation, 2017). By these 

goals, the UN want to transform the world by the year 2030 to a better and more equal world. 

This is called the 2030 agenda for sustainable development. 

 

In Sweden the government has also set up goals for improving our world and, above all, the 

environment (Miljömål, 2016). These environmental objectives consist of three different 

parts.  First of all, there is a generational goal. This is the overall goal of environmental policy 

in Sweden. This goal will work as a guide for every level in society towards environmental 

action. One of the key aims is that the improvement of Swedish environment must not become 

a cost for foreign environment and health.  

 

Under this generational goal, sixteen environmental quality objectives are stated (Miljömål, 

2016). These objectives will explain in what condition our environment will be in, after 

accomplishing the work towards a better environment. For example, there are “reduced climate 

impact”, “a safe radiation environment” and “sustainable forests”. These targets are to be 

fulfilled in one generation, i.e. by the year of 2020. For the climate objective, the deadline is 

2050.  

 

Also included in the generational goal, we have 24 different milestone targets (Miljömål, 2016). 

Managing these milestones will get Sweden closer to achieve the environmental quality 

objectives, and in turns, the generational goal.  

 

The second environmental quality objective is clean air and states that “The air must be clean 

enough not to represent a risk to human health or to animals, plants or cultural assets.” 
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(Miljömål, 2016). On account of this, one of the most important challenges is to decrease the 

air pollution. A major source of air pollution in Sweden today is road traffic since the exhaust 

gas from all vehicles consists of different particles, organic compounds and nitrogen dioxide. 

All of this contributes to ground-level ozone.  

 

In 1991 the Swedish government implemented a tax for carbon dioxide emissions 

(Naturskyddsföreningen 2012). The purpose was to reduce the use of fossil energy in Sweden, 

since that have a negative impact on the environment. From then to now there has been a notable 

decrease in the use of fossil fuels. Both gasoline and diesel cars are fueled with fossil fuels and 

contributes to the emissions of green house gases. More environmentally friendly cars would 

be favorable but the differences between these and the environmental destructive cars is subtle. 

The European Union (EU) have a classification system named Euro, which tells the maximum 

of emitted carbon dioxide per kilometer for different types of cars (Diesel Net, 2016). In this 

study, the environmentally friendly cars have only been classified according to type of fuel, 

irrespective to emissions.  

 

According to an article in Dagens Nyheter, the three first ethanol cars came to Sweden in 1994 

(Dagens Nyheter, 2008). Also in the early 90’s, the first electric cars were purchased in Sweden 

(Ladda elbilen, n.d.). These two types of cars are both categorized as environmentally friendly 

cars. A brief definition of environmentally friendly cars is that they must have small impact on 

the environment and low amount of emitted greenhouse gases in comparison to more traditional 

means of transportation (Transportstyrelsen, 2015). 

 

The hypothesis for this project is that the tax on gasoline and diesel, in combination with 

income, will have a positive effect on the demand for environmentally friendly cars. This kind 

of study can be helpful for the Swedish government in future decision making about the fuel 

taxes. With a satisfied hypothesis, the environment could also be improved and that benefits 

the general population.  

 

One of the main limitations for this research is the time limit of the data. Finding all data that 

is needed for the examination over a longer time period is hard since not all data are either 

available or open to the public. The data for this project contain information from year 2001 up 

until 2014. This is a decent time period, but the results would be more reliable if data for a few 

more years could be included in the calculations.  
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There are still some variables that could be included in the model but were too hard to find data 

on for the demanded years. For example, prices for all kinds of fuel, like electric and biofuels 

have been hard to estimate. Also, the amount of fuel that is demanded for each type of car for 

every year would be favorable for the calculations. Furthermore, since it is possible to refuel an 

ethanol car with gasoline it makes it almost impossible to know which type of fuel has been 

used in those cases and that contributes to an uncertainty.  

 

The demand for different types of cars is also influenced by a lot of other variables such as car 

models, extra equipment, prices and type of usage. In this study, none of this is included in the 

model, since that would be to extensive for this project. This too is an overall limitation for this 

project.   

 

There are some studies and papers written on this topic. For example, a paper about an 

examination of to what extent car buyers undervalue the fuel costs in the future (Grigolon, 

Reynaert & Verboven, 2014). They also look at what this implies for an alternative tax in the 

future and its effectiveness. Their study shows that there is only a small undervaluation of the 

costs for fuel. The consequence with this is that fuel taxes are more effective in reducing the 

use of fuel, than the product taxes that are based on fuel economy. They explain this with a 

conclusion that the high mileage consumers are better targeted by the fuel tax.  

Another study, published in the American Economic Journal, have examined how a tax can 

affect the carbon dioxide emissions of new cars (Klier & Linn, 2015). Based on their data, they 

found that the CO2 tax reduces registrations. They made their study for three different countries, 

France, Germany and Sweden. The biggest effects were found in France and some evidence 

where found to suggest that the mix of new cars in France were affected by the domestic tax.  

As they write in a report published by the Swedish Centre of Transport studies (CTS), the motor 

fuel tax has since long been a way to generate revenues from taxes in the transport sector 

(Proost, Van Dender & Eliasson, 2014). However, the taxes are nowadays also for decreasing 

emissions and improving air quality. They explain in the paper that there are a lot of debates 

about possibly reforming these taxes or even replacing them with a more effective solution. 

This is a topic that the paper by the CTS is discussing. Their report summarizes a few highlights 

from a symposium they created, by means of recent research about this topic and one of their 

conclusions is that not many alternatives to fuel tax are currently compiled, which could be 
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problematic for a possible replacement.  

In an article published in the Economic Letters, an analysis of panel data and common models 

are made (Judson & Owen, 1999). The authors have chosen the fixed effects model and explains 

that it is a common model to use for macroeconomists. It is also stated in the article that the 

fixed effects model is more suitable than the random effects for various reasons. For example, 

in this study of the fuel taxes and demand for environmentally friendly cars, all counties in 

Sweden are included, so a random effects model would not be useful since that requires a 

random sample from a larger area of counties. In the paper by Judson and Owen (1999), a 

comparison between balanced and unbalanced panel data is performed. According to their 

assumptions, the data is more likely to be unbalanced for larger time periods. In this study, the 

time period is relatively small, and the data can then be determined as balanced. This implies, 

according to the results in the article by Judson and Owen (1999), that a corrected least square 

dummy variable (LSDVC) is more efficient than a generalized method of moments (GMM).   

This paper consists of six different chapters. First the introduction that gives a short presentation 

of the background and the purpose of this research. It also includes the hypothesis, limitations 

with the project and a short literature review. Later, in the methodology chapter an explanation 

of the fixed effects model is presented. This chapter also includes how the calculations have 

been carried out and how the data have been collected and arranged. Then the third chapter is 

to present all the results, followed by a discussion in the fourth section. Lastly, a conclusion of 

the calculations and the research is made in chapter five. The complete results and calculations 

can be found in appendix II.  
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2. Methodology  

To be able to answer the research question of how the demand for environmentally friendly 

cars change by the fuel taxes, a fixed effects model will be applied. First, a brief explanation of 

the model is therefore presented in this chapter. To implement this regression model, an 

extensive amount of data for different variables is needed. That, along with a short review for 

all selected variables is therefore in order. Later in this chapter, an exposition of how the data 

is found and arranged is subsequent. Lastly some modifications for the data are done.    

 

2.1 Fixed effects model 

The fixed effects model is a statistical model that is used when an analyze of the impact of 

variables that vary over time is in interest (Torres-Reyna, 2007). Using the fixed effects model, 

the effect of price on demand for a certain product can be estimated. The fixed effects are also 

estimated using least square. The connection between outcome variables and predictor can be 

explored by the fixed effects model.  

  

The general equation for a fixed effects model is shown below.  

 

Yit = βXit + αi +dt + uit 

 

Here, the Y is the dependent variable for i = entity and t = time (Torres-Reyna, 2007). The 

vector of independent variables is shown as X in the equation, here as well, the i and t stands 

for entity and time. The coefficient for X is β and it is an unknown intercept for each entity. 

The αi and dt represents the respectively county and year fixed effects. The u equals the error 

term.  

 

When running any kind of regression, the coefficients for all variables can be found. These 

values tell us how much an increase in the independent variables will affect the dependent 

variable. The sign in front of the values shows the slope of the coefficient, thus if it has a 

positive or negative impact on the dependent variable. The software that have been used for all 

regressions in this research is Gretl.  
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2.2 Variable selection 

When conducting a fixed effects model for demand on environmentally friendly cars, a number 

of variables are essential to include. The chosen time period is momentous for the study, and 

the data is collected from 2001 up until 2014.  

 

Since the calculations are made for the 21 different counties in Sweden, data on the quantity of 

different types of cars in all counties are needed. The cars that are included are gasoline and 

diesel, which are non-environmentally friendly cars. The environmentally friendly cars are 

powered by ethanol, electric, hybrid and biogas. A table of all cars for every county is presented 

in appendix I. The share of green cars over the chosen time period, divided between the different 

counties is shown in figure 1. A translation of the reference numbers for the counties can be 

found in appendix III.  

 

Figure 1. Share of green cars over time, for every county in Sweden.  

 

Both the taxes and the prices are presented in Swedish crowns and are necessary variables for 

this research. Since a price for fuel for electric, hybrid and biogas cars were hard to come across, 

only the price for gasoline, diesel and ethanol are presented in the data set. The total tax for 

gasoline and diesel are also presented in the data set. This tax includes both the energy tax and 

the carbon dioxide tax. The values for prices and taxes can be found in a table in appendix I. In 
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figure 2, the values of the tax for gasoline and diesel, over time, is presented in a graph. These 

values are with respect to the consumer price index (CPI).   

Figure 2. Tax for fuel over time, with respect to CPI, base year 2015. 

 

 
  

Average income for every year in all 21 counties are also included in the study to increase the 

reliability for the results. Including the average income will help to tell possible variations 

between different economic conditions. 

  

For this study, a function has been set up to be able to calculate the effects on demand for 

ecofriendly cars by a fuel tax, it is presented below. 

 

Share of green cars =  + 1tax + 2income + 3price ethanol + 4price gasoline + 5price 

diesel + year dummy 

 

2.3 Data and data-sources  

Most data are from the Swedish department for statistics (SCB) and the Swedish institute for 

petroleum and biofuels (SPBI). However, some modifications have been done to the prices, 

taxes and the income. Data for average income in all 21 counties are with respect to the CPI 

with the base year 2015. Since the prices on fuel and the taxes were not corrected for CPI, some 

calculations have been necessary to be able to compare all results. 
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The data for this study is panel data since it provides information on individual behavior, both 

across individuals and over time. The panel data have both cross-sectional and time-series 

dimensions and the fixed effects model is well suited for that, which is one of the declarations 

for why it is chosen as the model for this research. The time interval is necessary to avoid 

possible omitted variable bias. By examining the data, it is possible to see that for some of the 

variables there is both inter-county variation, which means that the values vary between the 

different counties and intra-county variation, that shows variation within each county over time.   

 

A regression for ecofriendly cars, i.e. ethanol, electric, hybrid and biogas, will be conducted in 

this study. The dependent variable in this study will be the share of green cars which explains 

the demand for environmentally friendly cars. While running the fixed effects model, the time 

period will work as the dummy. In figure three the prices for gasoline, diesel and ethanol is 

shown over the time period 2001 up until 2014.  

 

Figure 3. Price for fuel over time, with respect to CPI, base year 2015. 

 

2.4 Logarithmic data 

The prices on fuel, the average tax and average income have been turned into logarithmic 

variables. This is because the logarithmic form makes it easier to read and compare all results, 

since the differences between the values becomes smaller.  

 

The logarithmic for number of green cars, fuel prices, taxes and average income have been 

calculated in Excel. It is possible to do these calculations directly in Gretl, but since there is a 
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lack of data for the price of ethanol, the calculations have been modified in Excel. The 

explanation for natural logarithmic is shown below.  

 

eln(x) = x 

 

When inserting x equal to zero, the natural logarithmic heads toward negative infinity. This will 

make the model harder to run and understand. Therefore, the model is adjusted in such a way 

that the logarithmic values are calculated by ln(1+x). This will facilitate the calculations in the 

fixed effects model.  

 

Now, the function for share of green cars, with the logarithmic values instead, can be written 

as follows.  

 

Share of green cars =  + 1ln(tax) + 2ln(income) + 3ln(price ethanol) + 4ln(price 

gasoline) + 5ln(price diesel) + year dummy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 
 

3. Results  

This chapter is for presenting the results from the calculations and examinations of this research. 

Only a demonstration of all results will be executed in this section, and further explanations 

and discussions are left for the next chapters.  

 

All variables have a so called p-value. This is an indicator for the probability for the statistical 

model. The p-value should be as small as possible for the value to be the most reliable (Blom 

et al. 2013, p. 324). The stars indicate the size of the confidential level for the model, three stars 

indicates a 1% level of significance (the more stars the better certainty).  

 

3.1 Empirical results 

The fixed effects model has been accomplished in a various of ways. In all models, the robust 

standard errors and the time dummies are included. First, the share of green cars was set as the 

dependent variables and the logarithmic of prices for fuel, average income and average tax were 

set as independent variables.  

 

Table 1. Fixed effects for share of green cars and average tax as an independent variable.  

 

 

In figure 2, the results for the coefficients that were calculated were intuitive and lined up with 

expectations. It is shown that both the price for gasoline and the price for diesel has a positive 

impact on the demand for green cars. In all the models, the diesel price do not show any level 

of significance, a possible explanation for this can be found in the discussion. This is a level-
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log model so the output should be interpreted as Y=+nln(x), with  being a constant and n 

being the coefficient. If the change in demanded green cars were to be calculated, the function 

for the new level of demand would look like Ynew=+nln(x+x). The derived function for 

change in Y will then look like, Y=n ln(1+). This means that a change of 1% in price for 

e.g. gasoline will be calculated as Y=0,164373ln(1,01)  Y0,0016. This implies an 

increase by 0,16% in demand for share of green cars, which might not seem like a great increase. 

A more draught explanation of this can be found in the discussion. Also, the average income 

has a positive impact on the demand for eco-friendly cars. This is too, an expected result since 

frequently, people with higher income have a higher purchasing power when it comes to more 

expensive and newer car models. The price for ethanol has a negative impact on the demand 

for green cars, which is easy to understand by implementing the demand theory. Since ethanol 

is among the fuels for green cars, rising the price for ethanol will imply high operating costs 

for green car users, hence demand is likely to fall. The average tax has a positive affect on the 

demand for environmentally friendly cars which confirms our hypothesis.  The average tax is 

here the proxy for taxes on fossil fuels like gasoline and diesel. Higher taxes imply a higher 

opportunity cost for using non-green cars, hence, forward-looking consumers are likely to shift 

away from cars running on fossil fuels that are heavily taxed to green cars, ceteris paribus. The 

p-values in this model shows high significance for all variables except the price for diesel.  

 

The same regression was made with the same variable, except from the average tax. Now only 

the gasoline tax was included in the model.  

Table 2. Fixed effects for share of green cars and the gasoline tax as an independent variable.
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In this model, the results look very much like the results in the first model. The main difference 

is the impact on demand for green cars by the gasoline tax. It is still positive but smaller than 

before. The level of significance has also decreased which means that it is not as certain. The 

time dummies in these models have all, except time period 10, a negative impact on the 

dependent variable. The time fixed effects allows to control shocks because their impact is 

restricted to a certain time period. Time period one is excluded in these models because of the 

time dummy and to enable comparisons.   

 

Lastly, the model was carried out with the diesel tax included, ceteris paribus. In this model, all 

results were similar to the first two models.  

 

Additional models were estimated by replacing the prices and taxes with their lagged values. 

The intuition behind this is to an extent, for identification purposes. In the real world one would 

expect that consumers to adjust to policy changes slowly, rather than instantaneous, so therefore 

price and tax changes will take some time before the impact is reflected on the demand for cars. 

The regression was done for both the average tax, the diesel tax and the gasoline tax as 

independent variables.  

 

Table 3. Fixed effects with lagged variables, average tax set as an independent variable. 

 

The results from the regressions with lags included differs some from the ordinary fixed effects 

models. Here, the price of gasoline has a positive impact on the demand for green cars, in 
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contrast to the price for diesel and ethanol that both have a negative impact on the dependent 

variable. The average income and average tax still has positive effects on the demand for green 

cars. The time dummies are included here as well and the first period is excluded like before. 

Time period fourteen is here omitted because of exact collinearity.  

 

The Akaike information criterion has a negative relationship to the likelihood and is positively 

related to the number of parameters (Hu, 2007). One seeks an AIC at its minimum. As shown 

in the figures, all estimated models in this research has a small value for AIC, even below zero.  

 

An alternative to the AIC, that selects more parsimonious models, is the Hannan-Quinn. The 

calculation of Hannan-Quinn is based on the “law of log of the log” of the sample size 

(Claeskens, 2011). Here, as well, a minimum value is desired and all models for this study 

fulfils this.  

 

The R-squared shows the percentage variation in the dependent variable across time, explained 

by our model. The Least square dummy variables (LSDV) presents a type of R-squared that 

usually is higher than normal (R2 > 0,9). This is it not as reliable as the regular R2 since the 

dummies are included in this regression and by those means the LSDV R2 naturally gets higher.  

 

Since only the time dummies are included in this study, the LSDV R-squared should not be too 

misleading. Yet, in the models ran in this study, all LSDV R2 can be found between 0,83 to 

0,88, which are still pretty high results. A value for R2 as close to one as possible is desired.  

 

The value for Within R-squared resembles the R-square that is found while running an Ordinary 

least square regression. A 100% R2 indicates that, around the mean, all the variability of the 

response data is explained by the model. 
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4. Discussion 

This chapter is dedicated for discussions. First, a short explanation of the results that were 

presented in the previous chapter will be made. Then some potential reasons explaining the 

outcome and why. Lastly, some ideas for further research will be stated and discussed.  

 

4.1 Result discussion  

The purpose with this research was to examine the effects of a higher tax on gasoline and diesel 

on the demand for environmentally friendly cars. The results that were found during this study, 

confirm our hypothesis and show that there is connection between the dependent variable, share 

of green cars, and some of the independent variables, such as prices and income. These results 

were more or less as expected and they also show a high level of significance which suggests 

that they are trustworthy.  

 

Also, the purpose was to find a true relationship between the demand and the fuel taxes. 

According to the calculations in the fixed effects model, there is a positive relationship between 

the taxes on gasoline and diesel and the demand for environmentally friendly cars. The results 

show us that a 1% increase in the tax will lead to an increase in demanded cars by approximately 

0,17%. A 1% increase in taxes may not make that much of a difference, but imagine a 100% 

increase in taxes, this would imply that the tax today (approximately 5 Swedish crowns) will 

increase to 10 Swedish crowns. This will make the price on gasoline go from around 15 Swedish 

crowns to 20 Swedish crowns per liter. By doing this, the share of green cars will increase from 

around 6% to 18%, which is a significant change.  

 

The model with lagged variables show us similar results except that the diesel price now has a 

negative correlation with the dependent variable. A fully explanation for this is yet hard to 

estimate.  

 

4.2 Issues and potential explanations 

When executing a research, there are always some issues that can emerge and can be improved 

in further studies. Firstly, the lack of included variables is an important factor for why all the 

results are not as expected or wanted. As earlier mentioned, the demand for environmentally 

friendly cars depends on a large number of different factors, such as car models and extra 

equipment. If prices on all cars and fuels, along with information on how much of each type of 
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fuel is demanded was possible to include in the study, the research would provide better, more 

reliable results.  

 

Another issue to have in mind, if comparison around the county was favourable, is the number 

of counties. It would be a good idea to go deeper and collect data for every municipality instead. 

This would help the study to better see variation around the country. For example, the average 

income would be more explaining if the statistics were kept for smaller areas than whole 

counties.  

 

One issue with the results is that the diesel price does not show any significance in either of the 

models. It is hard to do a fully explanation on this, but there are some possible reasons for why 

the diesel price is not significant. First of all, the issues with included variables is one of the 

main problems with the model. For example, the price for oil has a great impact on the prices 

for diesel and gasoline. Except from that, there are other factors that need to be listed. Cars that 

are fuelled with diesel has normally a lower fuel economy than gasoline cars. This imply that 

the demand for diesel is less influenced by price changes. A possible outcome of this, is that 

the movement in demand is bigger between gasoline and diesel cars than for example gasoline 

and electric cars. This can partly explain the lack of significance in diesel price. The demand 

for different fuels are also affected by the tax on cars. A lower tax on diesel cars contributes to 

a shift in demand from gasoline to diesel. The taxes improve the demand for the most 

environmentally friendly cars and deteriorates for the least environmentally friendly cars. But 

since some diesel cars can be classified as environmentally friendly cars, according to the EU 

classifications, these cars land somewhere in between, and it is therefore hard to estimate the 

shifts in demand between different car types. In this study, the environmentally friendly cars 

have only been divided by means of their fuel type. To improve the study, and get more reliable 

results, the classification for environmentally friendly cars made by the European Union would 

be favourable.  

 

Another aspect to look at is the development of electric cars. Looking back a few years, the 

electric car where not as requested since it did not provide as good appliance as other cars. 

Nowadays, the batteries in electric cars are highly improved as well as the prices for refuelling 

an electric car has decreased. This implies that the demand for electric cars have increased only 

the last few years. The taxes and prices on fossil fuels have most definite a positive impact on 
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the car industry and their development of environmentally friendly cars and that in turn 

increases the demand for these types of cars.  

 

4.3 Further research 

This research concerns an important issue that should be discussed more often. It is necessary 

that more studies and other research are made on this topic so that all benefits with fuel taxes 

can be listed and explained in a reliable way. If other studies were made on this subject, and 

similar results were found, the government would have a good reason for increasing the taxes 

for fossil fuels so that the emissions of carbon dioxide in Sweden could decrease. Or, if other 

studies would show that the fuel taxes do not have a positive impact on the demand for 

environmentally friendly cars, another solution would be necessary. That could encourage the 

government to work harder on other possible settlements for the issues with carbon dioxide 

emissions.  

 

It is important to include more variables for further studies to indemnify the research even more. 

A longer period of time would also be a great improvement when looking at the long term 

effects of fuel taxes. Studies on other countries with resembling fuel taxes could also be a good 

way to compare and analyse the actual effects of higher taxes.  
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5. Conclusion 

This research is an attempt for analysing the effects of the taxes on fossil fuels on 

environmentally friendly cars and investigate how it contributes to reach the environmental 

quality objectives. The results that were found by introducing the fixed effects model on the 

collected data is that prices and income have a positive impact on the demand for 

environmentally friendly cars, which could be expected. The calculations also confirm the 

hypothesis that the tax on fossil fuels would have a positive impact on the demand for 

environmentally friendly cars.  

 

If the environmental goals, with an improved environment, are to be reached by the year of 

2020, more research is necessary so that a solution for the emissions of greenhouse gases could 

be found. A higher tax on fossil fuels, according to this study, could be a good contribution for 

reaching our environmental targets.  

 

Although, a more circumstantial research for this topic might be necessary to get more exact 

results on the impact. This study will more act as a guideline for what direction the taxes are 

affecting the demand for green cars.  
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6. Summary  

1) Using Panel data from 2001 to 2014 this study has investigated the effects from fuel taxes 

on demand for environmental friendly cars.  

 

2) The Fixed effects model were used for this study.  

 

3) The results by this study show some positive relationship between taxes and demand.  

Positive relationships between demand for green cars and fuel prices are also found.  

  

4) Lack of data is the main weakness for this research.  

 

5) Further research is necessary if more trustworthy results should be found.  
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Appendix I: Descriptive statistics  
 
Table 4. Total amount of cars divided by type of car, for each county every year.  

 
 
Table 5. Total amount of cars divided by type of car, for each county every year. 

 
 
Table 6. Total amount of cars divided by type of car, for each county every year.
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Table 7. Prices for gasoline, diesel and ethanol over time with respect to CPI with base year 
2015.  

 
 
Table 8. Taxes for gasoline, diesel and ethanol over time with respect to CPI with base year 
2015.  
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Appendix II: Fixed Effects model 
 

Table 9. Fixed Effects model with lagged variables, gasoline tax set as independent variables 

 
 
 
Table 10. Fixed Effects model with lagged variables, diesel tax set as independent variables 
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Appendix III: Counties 
 
Table 11. Reference numbers for the 21 counties in Sweden.  

 
 


