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I. INTRODUCTION 

This report is the first deliverable of the EU-funded project “Deriving a (least-cost) action plan 

for promoting alternative automotive Technologies and alternative fuels”-ALTER-MOTIVE. 

The core objective of the project ALTER-MOTIVE is to derive effective least-cost policy 

strategies to achieve a significant increase in innovative alternative fuels and corresponding 

alternative more efficient automotive technologies to head towards a sustainable individual & public 

transport system. 

The first step towards achievement of this target is the documentation of the historical 

developments in car passenger transport in EU Member States.  This documentation is the basis for 

further analyses in the scope of the ALTER-MOTIVE project. 

The major objective of this report is to provide country reviews of the most important historical 

and current developments and features in car passenger transport in different European countries 

regarding energy consumption, vehicle and fuel use and fuel economy characteristics. 

Moreover, also the relevant policies and measures in car transport with special focus on the 

promotion of alternative automotive technologies (AAMT) and alternative fuels (AF) implemented 

so far are identified for EU countries.  

In detail the development of the following features is documented: 

 
 amount of fuel used (energy consumption of passenger cars) with special focus on  

 (total) biofuels consumption and production,  

 fuel price, 

 vehicle stock (including the number and type of AAMT vehicles), 

 travel activity (vehicle-km driven), 

 fuel intensity (litre/100 km) and 

 policy instruments implemented. 

 

The policy analysis focuses on documentation of: 

 types of taxes related to different kinds of fuels (gasoline, diesel and AF), tax levels and tax 

incentives in relation to vehicles (petrol cars, diesel cars and AAMT vehicles), and CO2 taxes 

introduced in recent years in the transport sector 

 CO2-dependent policies 

 subsidies and other support for vehicle technology development.  

 

This analysis is conducted mainly based on original information provided by the ALTER-MOTIVE 

project partners in different countries. To some extent existing studies and databases were used 

(e.g. ODYSSEE; ACEA; IEA EP&T; OECD National accounts; EU Energy in Transport; IEA Energy 

balances) 

Since the statistical data for some EU countries are very poor, in the country surveys it was 

not possible to show all data for all EU countries for the same period and in the same way.  
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II. INDICATORS EU-27 

In this chapter a summary on the major aggregated indicators in car passenger transport in 

the EU-27 is provided. For some features (e.g. biofuels production by country) the most recent 

data available are depicted by country. 

 

1. Energy consumption of passenger cars – conventional and alternative fuels 
Overall energy consumption of passenger car transport in the EU-151 in 2007 amounted to 

about 7 EJ. This is an increase of 28% in comparison to the year 1990. As Figure 1 depicts gasoline 

contributed by 55% in 2007 (compared to 81% in 1990), diesel with 41% (17% in 1990), and 

alternative fuels with 4% (2% in 1990). 

A major feature of car passenger transport in EU countries is the continuous increase of the 

market share of diesel, which in 2007 almost reached 2100 PJ. 

The share of alternative fuels in passenger transport in EU has increased continuously since 

2000 especially in Germany and contributes currently with about 4% to total energy consumption, 

Figure 2. 
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Figure 1. Energy consumption in car passenger 
transport in EU-15 by fuel, 1980 – 2007  
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Figure 2. Energy consumption from alternative fuels 
in car transport in EU-15 by fuel, 1980 – 2007 

Figure 3 depict the corresponding CO2 emissions. It can be seen that the profile is very similar 

to overall energy consumption. For this reason in chapter III this diagram is not repeated for every 

single country. 

 

 

 
 
 
 
 
 
 

                                                 
1 For EU-27 no reliable time series back to 1980 are available. 
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Figure 3. Development of CO2 emissions of car passenger transport in EU-15 by fuel, 1980 – 2007 
 
 

2. Biofuels consumption and production 
Currently, the most interesting alternative fuels are biodiesel and bioethanol. In this chapter 

the most recent developments in biofuels production in European Member States compared to a 

global perspective are shown. 

2.1 Europe in the world 
 

Global production of biofuels amounted to 46 Mtoe in 2008. Brazil and the United States 

together account for almost three-quarters of global biofuels supply.  

Currently, the share of biofuels is relatively small in almost all countries with the exceptions of 

USA and Brazil. The share of biofuels in total transport fuels demand in 2007 was about 20% in 

Brazil, 3% in the USA and less than 2% in the EU, see Figure 4. Many countries have set the goal 

to replace a significant part of fossil fuels by biofuels, see Table 6 for the EU. 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22%

Brazil 
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World

Canada

China

India

 

Figure 4. Share of biofuels in total road-fuel consumption in energy terms, 2007 (IEA, F.O.Licht) 
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Ethanol production is rising rapidly in many parts of the world mainly due to higher oil prices, 

which are making ethanol more competitive, especially in combination with government incentives. 

Recent trends in ethanol production are shown in Figure 5. As shown, in 2008 global bioethanol 

production was 65 billion litres. This is an almost 4 times higher amount than in 2000. 

 In total bioethanol production, Europe accounted for about 2% in 2003 and for about 3.6 % in 

2008. 
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Figure 5. Recent trends in world-wide bioethanol production by region/country (Data source: 
F.O.Licht, IEA, EBTP) 

Total production of biodiesel worldwide was about 12.75 Mtoe in 2008. This is very small 

compared with that of ethanol production. The largest part of biodiesel, 55% in 2008, was 

produced in the European Union, 16% in USA, and the rest in other countries. Recent trends in 

biodiesel production are shown in Figure 6. 
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Figure 6. Recent trends in worldwide biodiesel production by region/country (Data source: 
F.O.Licht,IEA, EBTP) 

2.2 Development in EU-27 
 

The production of liquid biofuels in EU-27 increased from 62 PJ in 2003 to about 345 PJ in 

2008, see Table 1. 
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Table 1. Total production and total consumption of biofuels in EU-27 in 2003 and 2008 (PJ) 

 Biofuel production Biofuel consumption 

 2003  2008  2003  2008  
Biodiesel 53 285  48 331 

Bioethanol 9 60 11 67 

Total 62 345 59 399 

 

The EU is today the third largest producer of bioethanol in the world behind the United States 

and Brazil, but its production is much lower than in the first two. In 2008 the production of 

bioethanol in EU-27 amounted to 2.816 million litres. After a rather moderate growth in 2007 

(+11% with respect to 2006), European bioethanol production increased considerably in 2008 

(+56% with respect to 2007).  

The total number of bioethanol producing Member States in 2008 was 17. Currently, France is 

the biggest bioethanol producer in EU. On the second place is Germany, followed by Spain, see 

Figure 7. All other countries together contributed only one third. 

 

FR
23%

ES
45%

PL
17%

SE
15%

Others
0%

HU
5%

ES
11%

PL
7%

AT
3%

SK
3%

SE
3% CZ

3%

UK
3%

Others
6% FR

36%

DE
20%

Figure 7a. Country shares of bioethanol 
production 2003 in EU-27 countries 

Figure 7b. Shares of bioethanol production 
2008 in EU-27 countries 

 

The year 2008 was also a record year in terms of imports. Total imports are estimated to have 

reached almost 1.9 billion litres in 2008, i.e. an increase of 400 million compared to 2007. About 

75% of the imported ethanol came from Brazil only [EBTP].  

Figure 8 shows the evolution of bioethanol production over the past 7 years in the 10 major 

producing countries in the EU. The bioethanol production in EU is increasing, especially in the last 

few years, mostly in response to higher oil prices, which are making ethanol more competitive, 

especially in combination with government incentives. 
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Figure 8. Recent trends in ethanol production in EU-27 (Data source: EBTP) 

Almost all European countries have started biodiesel production. Currently the largest biodiesel 

producer in EU is Germany, followed by France and Italy, see Figure 9. These three countries alone 

contribute to about two-third of total production. 

Total production of biodiesel in EU was 7,75 million tonnes in 2008. This is relative large 

production compared with the total biodiesel production in the world.  
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Figure 9a. Shares of biodiesel production 2003 
in EU-27 countries 

Figure 9b. Shares of biodiesel production 2008 
in EU-27 countries 

 

Recent trends in biodiesel production in EU are shown in Figure 10.  
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Figure 10. Recent trends in biodiesel production in EU (Data source: EBTP) 

With respect to feedstocks in EU-27 wheat was most important for bioethanol production. In 

2008 70% of total European bioethanol production was based on wheat. On the second place is 

barley, followed by corn and rye, see Figure 11a. In the future, according to many studies, ethanol 

production from lingo-cellulosic sources should play a significant role because of lower feedstock 

costs.  

Biodiesel production in EU-27 is mainly based on rapeseed oil. Only 3% of biodiesel in EU is 

produced from sunflower oil and 18% from soybean oil, see Figure 11. 
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Figure 11a. EU-27: Feedstock use in ethanol 
production in 2008 [Data source: FAPRI] 
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Figure 11b. EU-27: Feedstock use in 
biodiesel production in 2008 [Data source: 
FAPRI] 

 

2.3 EU-27: country-specific issues  
 

The rapid growth of biofuels in recent years is supported by the fact that many countries have 

set the goal to replace a part of fossil fuels by biofuels. In the European Union 5.75 % of the 

energy used for transportation should be biofuels by the year 2010. By 2020 10% of energy used 

in transport should be from renewable energy source, biofuels in practical terms.  

A comparison of biofuel production in 2008 by country is shown in Figure 12. 
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Figure 12. Comparison of biofuel production in 2008 in EU-27 countries (Data source: EBTP, EBB) 

The share of LPG, electricity or other alternative fuels is currently low in almost all analysed 

countries. 

 

3. Development of fuel prices  
The development of fossil fuel prices in selected EU countries for the period 1980 to 2007 is 

shown in Figure 13.  
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Figure 13. Weighted fuel price (including all taxes) for selected countries 1980 – 2007 

Fuel prices may have a significant impact on travel demand and fuel intensity. The range of 

fuel prices vary wide across analyzed countries. In 2007 the highest fuel price was in the 

Netherlands (1.2 EUR per litre). Between 1980 and 1998 oil prices have been generally decreasing 

in real terms. After 1998 fuel prices increased significantly in many countries due to increases in 

world oil prices, as well as increases in fuel taxes mostly in European countries, as for example in 

Germany and United Kingdom. 

Major parts of fuel prices are taxes - VAT as well as excise taxes. 

The share of tax on fuel is very different across the EU countries ranging from 42.6% to 62.6% 

of the total gasoline price. The share of tax in total gasoline price in 2008 is shown in Figure 14. 

The highest tax on gasoline is in the Netherlands, 0.94 EUR per litre of gasoline. On the second 

place is Finland followed by Sweden. The lowest tax on gasoline was in Bulgaria 2.3 times lower 

than in the Netherlands.  

The share of tax in total diesel price in 2008 is shown in Figure 15. The highest tax on diesel 

fuel in 2008 was in United Kingdom, 0.83 EUR per litre of diesel. There is also high tax on diesel in 

Sweden, Slovakia and Denmark, in the range from 0.73 to 0.68 EUR per litre. Much lower tax on 

diesel is in Bulgaria, Cyprus, Latvia, Lithuania, Rumania and Malta, in the range from 0.38 to 0.42 

EUR per litre. 

The share of tax on diesel is a little bit lower comparing to tax on gasoline. In EU the share of 

tax on diesel is in range from 36.6% to 57.7% of the total diesel price.  
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Figure 14. Gasoline prices in 2008 for all EU countries  
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Figure 15. Diesel prices in 2008 for all EU countries  
 
 
 
 
 
 

 

 



ALTER-MOTIVE                                     Deriving effective least-cost policy strategies for  
alternative automotive concepts and alternative fuels 

17

4. Development of car stock and new registered vehicles 
The following figures depict major features regarding the development of car stock and new 

registered vehicles in (selected) EU Member States. 

Car stock in EU-15 has grown from about 100 Mill cars in 1980 to more than 190 Mill cars in 

2007, see Figure 16. Diesel cars increased their market share continuously. In 1980 the share of 

diesel cars in the total vehicle stock in EU 15 was 3.3% and 32% in 2007.  

The share of alternative automotive technologies, such as electric vehicles, fuel cell vehicles, 

various types of hybrid systems, ethanol cars and systems based on natural gas or biogas, is still 

very low in EU countries. In 2007 in EU-15 share of alternative automotive technologies was about 

1%. 
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Figure 16. Development of car stock in passenger transport in EU-15, 1980 – 2007 

 

Growth in car ownership is continuously increasing over time in all EU countries, see Figure 17.  
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Figure 17. Development of car ownership per 1000 capita in EU- 27, 1970 – 2007 
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Car ownership level in analysed EU countries in 1970 was ranging between 2 (Romania) and 

280 (Sweden) cars per 1000 capita, and in 2007 between 164 (Romania) and 675 (Luxemburg) 

cars per 1000 capita. The average car ownership level in EU is still low comparing to the United 

States. Many European countries have currently same car ownership level as United States 30 

years ago. 

In Figure 18 is also shown development of new registrations of passenger cars in European 

Member States for the period from 1980 – 2007. In this period the largest number of new cars has 

been registered in Germany.  
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Figure 18. Development of new registrations of passenger cars in EU-27 countries 1980-2007 
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Figure 19. Car ownership versus GDP per capita 1980-2007 
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The relation between number of vehicles per capita and GDP per capita is shown in Figure 19. 

It can be notice that these two parameters are strongly linked and both increasing over time. 

Denmark has a relatively high GDP per capita and low car ownership level. This can be 

explained with the high vehicle taxes in Denmark. Denmark has tried to influence the drivers to 

buy cars which are energy efficient –with low CO2 emission through the registration tax and the 

car owners’ tax. From 2000 the registration tax was reduced for the most fuel efficient cars.  

From the analysed countries, the highest car ownership level is in Italy and it is rapidly 

increasing with GDP increase. 

Aside from the increasing car ownership also an increasing share of diesel cars can be noticed. 

One of the biggest advantages of choosing a diesel car is fuel economy. A diesel's extra 20 to 30 

percent of fuel efficiency makes a difference. Out of town, some emit even less CO2 than hybrids. 

This is one reason why diesels are becoming a more and more popular choice. 

As shown in Figure 20 in 1995 in most of European countries the share of diesel cars was very 

low, between 2 and 33 percents. It is obviously that in 2007 this share is much higher in all 

analysed countries. In some EU countries is diesel share higher than gasoline share, for example, 

in Austria, Belgium, France. 
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Figure 20. Share of gasoline and diesel cars in selected EU countries 1995 vs 2007 

 

5. Development of vehicle - km driven 
In the period 1980-2006 the largest increase in travel activity was in Germany, see Figure 21.  

In any way, these increases are closely tied to the increases in vehicle ownership. 
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Figure 21. Increase in vehicle-km driven in passenger cars in selected EU-countries, 1980 – 2007 

With the increasing car ownership, also overall travel activity is continuously increasing in all 

countries and the range of vehicle kilometers per capita is between 3 200 and 8 600 vehicle 

kilometers per capita, see Figure 22. From analyzed countries the highest travel activity is in 

Finland, Italy, Slovenian and Ireland, and the lowest in Slovakia, Czech Republic and Spain. The 

low travel activity per capita reflects low car ownership and utilization rates. 
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Figure 22. Development of vehicle kilometer per capita in selected EU countries 1980-2007 

 

As shown in Figure 22, it is clear that GDP is an important driver of travel activity. In all 

analysed countries strong correlation between these two parameters can be noticed. 
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6. Fuel Intensities 
In 2007 the fleets in the European countries have had on-road fuel intensity in the range of 

6.5- 8.2 liter per 100 kilometer, see Figure 23. 
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Figure 23. Average on road fuel intensity of stock of cars, gasoline equivalent (Diesel and LPG are 

converted to liters of gasoline at their energy content. 1 litre diesel = 1.12 litre gasoline)  
 

The fuel economy improvement in new cars in Europe between 1980 and 2006 according to 

tests, was in range of 18% - 30%. These improvements were mainly due to the voluntary 

agreements to improve fuel economy, but currently agreements in Japan and Europe are expected 

to be both tighter and mandatory (Schipper, 2008). The EU proposes to strengthen their 

“Voluntary Agreement” to become a mandatory target with goal of 120 g/km CO2 emissions from 

tests of new cars, which corresponds to roughly 5.5 l/100 km (Major, 2008). 

Summing up, the major fact is that important technical improvements have been made to 

engine and other cars components, but these have been mostly outweighed by heavier, larger and 

more powerful cars.   

In Figure 24 is shown average specific consumption of gasoline cars for selected European 

Member States for period 1980 – 2007. In 2007 the average fuel intensity of gasoline cars was 

mostly between 6.5 and 9 l/100 km. 
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Figure  24. Gasoline fuel intensities over time for selected countries 1980-2007  
 

The average specific consumption of diesel cars is a little bit lower comparing to gasoline cars. 

In 2007 the average fuel intensity of diesel cars was predominantly between 5.8 and 7 l/100 km, 

see Figure 25. 
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Figure 25. Diesel fuel intensities over time for selected countries 1980-2007  
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7. Major policies 
According to the European Commission, at present there is little Community legislation, or 

harmonisation of national fiscal provisions, applied by the Member States in the area of passenger 

car taxation. Therefore, it is for each Member State to lay down national provisions for the taxation 

of these cars. 

In this part is given an overview of most important policy measures in transport in the twenty-

seven Member States of the European Union. 

The following tables provide an overview of the various taxes and targets at EU level: 

• Motor vehicle and fuel taxation 

  Taxes on acquisition/registration  

  Taxes on ownership 

  Taxes on fuel 

• Overview of CO2 based motor vehicle taxes in the EU 

• EU Member States biofuels targets 
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7.1 Taxes on acquisition/registration 
 

A tax on acquisition is tax paid once, by each vehicle owner, for each vehicle purchased and 

entered into service (sales tax, registration tax).  

As shown in Table 2, the criterions for registration taxes are different across Member States of 

the European Union. The most of criterions are based on fuel consumption, on cylinder capacity, 

CO2 emissions and price.   

The range of Value Added Tax (VAT) in EU-27 is between 15% (United Kingdom) and 25% 

(Denmark, Hungary and Sweden), but the VAT of 20 percent is the European average, see Table 2. 

 
Table 2. Taxes on Acquisition (Source: ACEA, 2009) 

 
Country VAT Registration tax 

Austria  20% 
Based on fuel consumption 
Maximum 16% + bonus/malus 

Belgium 21% Based on cc + age 

Bulgaria  20% 

The "product tax" is defined according to the age of 
the cars and is paid once, upon first acquisition or 
registration of the vehicle. The taxes for 2010 are 
defined, as follows: 
for new cars - 133 BGL (68 €) 
cars up to 5 years - 182 BGL (93 €) 
cars between 6-10 years - 230 BGL (118 €) 
cars, older than 10 years - 242 BGL (124 €) 

Cyprus 15% Based on cc + CO2 
Czech Republic  19% None 

Denmark 25% 
105% up to DKK 79,000 
180% on the remainder 

Estonia  18% None 

Spain  16% 

Based on CO2 emissions 
From 0% (up to 120g/km) 
to 14.75% (above 200g/km) 

Finland 22% 

Based on price + CO2 emissions 
Tax % = 4.88 + (0.122 x CO2) 
Min. 12.2%, max. 48.8 % 

France 19.6% 

Based on CO2 emissions 
From € 200 (161 to 165g/km) 
to € 2,600 (above 250g/km) 

Germany 19% None 

Greece  19% 
Based on cc + emissions 
5% - 50% 

Hungary  25% Based on emissions 

Ireland  21.5% 
Based on CO2 emissions 
max. 36% 

Italy 20% IPT + PRA + MCTC 
Lithuania  19% None 
Luxembourg  15% None 
Latvia  21% € 373 
Malta 18% Based on price, CO2 emissions, vehicle length 

The Netherlands  19% 

Based on price + CO2 emissions 
40% - € 1, 394(petrol) 
40% + € 290 (diesel) 

Poland  22% 
Based on cc 
3.1% - 18.6% 

Portugal  20% Based on cc + CO2 emissions 
Romania  19% Based on cc + emissions + CO2 
Sweden 25% None 

Slovenia  20% 
Based on price 
1% –13% 

Slovakia  19% None 
United Kingdom  15% None 
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7.2 Taxes on ownership 
 

Taxes on ownership are paid annually, regardless of how often the vehicle is used.  

For passenger cars taxes on ownership are mostly based on kilowatt, cylinder capacity, CO2 

emissions, fuel consumption and weight, see Table 3. For more details see corresponding 

paragraph in the specific country description (chapter III).  

For commercial vehicles taxes on ownership is mostly based on weight.  

 
Table 3. Taxes on ownership (Source: ACEA, 2009) 

 
Country Passenger cars Commercial vehicles 
Austria  kW Weight 

Belgium Cylinder capacity Weight, axles 

Bulgaria  kW Weight, axles 

Cyprus Cylinder capacity, CO2 emissions NA 

Czech Republic  None Weight, axles 

Denmark Fuel consumption, weight Weight 

Estonia  None Weight, axles, suspension 

Spain  Horsepower Payload 

Finland Time fuel, weight Weight, axles 

France CO2 emissions Weight, axles, suspension 

Germany 
Cylinder capacity, exhaust emissions 
CO2 emissions (as from July 2009) 

Weight, exhaust emissions, 
niose 

Greece  Cylinder capacity Payload 

Hungary  Weight Weight 

Ireland  CO2 emissions Weight 

Italy kW, exhaust emissions  Payload, weight, axles 

Lithuania  None NA 

Luxembourg  CO2 emissions Weight, axles 

Latvia  Weight Weight 

Malta Cylinder capacity NA 

The Netherlands  Weight, province Weight 

Poland  None Weight (below 3,5t) 

Portugal  Cylinder capacity, CO2 emissions Weight, axles, suspension 

Romania  Cylinder capacity Weight, axles 

Sweden CO2 emissions, weight Weight, axles, exhaust emissions 

Slovenia  None NA 

Slovakia  None Weight, axles 

United Kingdom  CO2 emissions, cylinder capacity Weight, axles, exhaust emissions 

 NA-not available 
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7.3 Taxes on fuel 
 

Taxes on motoring are taxes on fuels. Excise duties on fuels in EU countries are shown in 

Figure 14 and 15, and Table 4. 

 
Table 4. Excise duties on fuels in €/1,000 litres  

(Status: 1 January 2009, Source: European Commission) 
 

Country Unleaded Petrol Diesel 
Austria  442 347 
Belgium 592 318 

Bulgaria  350 307 
Cyprus 299 245 
Czech Republic  483 406 
Denmark 561 382 
Estonia  359 330 
Spain  360 330 

Finland 627 364 
France 607 428 
Germany 655 470 
Greece  359 302 
Hungary  448 368 
Ireland  509 368 

Italy 564 423 
Lithuania  434 330 
Luxembourg  462 302 
Latvia  379 330 
Malta 459 352 
The Netherlands  701 413 

Poland  488 339 
Portugal  583 364 
Romania  336 284 
Sweden 568 446 
Slovenia  403 383 
Slovakia  515 481 

United Kingdom  661 661 
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7.4 Overview of CO2 based motor vehicle taxes in the EU 
 

Since the motor vehicle taxes in most of the EU Member States are totally or partially based on 

CO2 emissions and/or fuel consumption, Table 5 provides an overview of these taxes. 

 
Table 5. Overview of CO2 based motor vehicle taxes in the EU (Source: ACEA, 2009) 

 
Country CO2/Fuel consumption taxes 

AT A fuel consumption tax (Normverbrauchsabsage or NoVA) is levied upon the first registration of a passenger 
car. It is calculated as follows: 
- Petrol cars: 2% of the purchase price x (fuel consumption in litres – 3 litres) 
- Diesel cars: 2% of the purchase price x (fuel consumption in litres – 2 litres) 
Under a bonus-malus system, cars emitting less than 120g/km receive a maximum bonus of € 300. Cars 
emitting more than 180g/km pay a penalty of € 25 for each gram emitted in excess of 180g/km. (160 g/km as 
from 1 January 2010). Alternative fuel vehicles attract a bonus of maximum € 500.  
In addition, diesel cars emitting more than 5 mg of particulate matter per km pay a penalty of maximum € 
300. Conversely, diesel cars emitting less than 5 mg of particulate matter per km and less than 80 g of NOx 
per km attract a bonus of maximum € 200. The same applies to petrol cars emitting less than 60 g of NOx per 
km. 

BE 1. Tax incentives are granted to private persons purchasing a car that emits less than 115g CO2 /km. The 
incentives consist of a reduction of the invoice price with the following amount: 
- Cars emitting less than 105g/km: 15% of the purchase price, with a maximum of € 4,540 
- Cars emitting between 105 and 115 g/km: 3% of the purchase price, with a maximum of € 850 
2. The company car tax is based on CO2 emissions. 
3. The deductibility of expenses related to the use of the car (60 to 90%) is linked to CO 2 emissions. 
4. The Walloon Region operates a bonus-malus system whereby new cars emitting 145 g/km or less obtain a 
bonus (maximum € 1,000 for cars below 105g/km) and cars emitting more than 195 g/km pay a penalty 
(maximum € 1,000 for cars emitting more than 255 g/km). 

CY 1. The rates of the registration tax (based on engine capacity) are adjusted in accordance with the vehicle’s 
CO2 emissions. This adjustment ranges from a 30% reduction for cars emitting less than 120 g/km to a 20% 
increase for cars emitting more than 250 g/km. 
2. The rates of the annual circulation tax (based on engine capacity) are reduced by 15% for cars emitting less 
than 150 g/km. 
3. A premium of € 683 is granted for the purchase of a new car when its CO2 emissions are below 120 g/km 
or when it is an electric car. For the purchase of hybrid and flexible fuel vehicles, the premium amounts to € 
1,196. 

DK 1. The annual circulation tax is based on fuel consumption. 
- Petrol cars: rates vary from 520 Danish Kroner (DKK) for cars driving at least 20 km per litre of fuel to 
DKK 18,460 for cars driving less than 4.5 km per litre of fuel. 
- Diesel cars: rates vary from DKK 160 for cars driving at least 32.1 km per litre of fuel to DKK 25,060 for 
cars driving less than 5.1 km per litre of fuel. 
2. Registration tax (based on price): An allowance of DKK 4,000 is granted for cars for every kilometre in 
excess of 16 km (petrol) respectively 18 km (diesel) they can run on one litre of fuel. A supplement of DKK 
1,000 is payable for cars for every kilometre less than 16 km (petrol) respectively 18 km (diesel) they can run 
on one litre of fuel. 

FI 1. The registration tax is based on CO2 emissions. Rates vary from 12.2% for cars emitting 60g/km or less to 
48.8% for cars emitting 360g/km or more. The system is fully linear and technologically neutral. 
2. The annual circulation tax (currently based on weight) will be based on CO2 emissions from 2010 
onwards. Rates will vary from € 20 to € 605 per year. 

FR 1. Under a bonus-malus system, a premium is granted for the purchase of a new car when its CO2 emissions 
are below 130 g/km. 
The maximum premium is € 5,000 (below 60 g/km). A “super-bonus” of € 1,000 is granted when a car of at 
least 10 years old is scrapped and the new car purchased emits maximum 160 g/km. A malus is payable for 
the purchase of a car when its CO2 emissions 
exceed 160 g/km. The maximum tax amounts to € 2,600 (above 250 g/km). In addition to this one-off malus, 
cars emitting more than 250 g/km pay a yearly tax of € 160. The different thresholds of the bonus-malus 
system are strengthened by 5g/km every two years. 
2. The regional tax on registration certificates (“carte grise”) is based on fiscal horsepower, which includes a 
CO 2 emissions factor. 
Tax rates vary between € 27 and € 46 per horsepower according to the region. 
3. The company car tax is based on CO2 emissions. Tax rates vary from € 2 for each gram emitted for cars 
emitting 100g/km or less to € 19 for each gram emitted for cars emitting more than 250g/km. 
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Country CO2/Fuel consumption taxes 

DE The Federal Government has decided to change the basis of the annual circulation tax as from 1 July 2009. It 
will consist of a base tax and a CO 2 tax. The rates of the base tax will be € 2 per 100 cc (petrol) and € 9.50 
per 100 cc (diesel) respectively. The CO 2 tax will be linear at € 2 per g/km. Cars with CO2 emissions below 
120 g/km will be exempt (110 g/km in 2012-13, 95 g/km subsequently). 

IE 1. The registration tax is based on CO2 emissions. Rates vary from 14% for cars with CO 2 emissions of up to 
120 g/km to 36% for cars with CO 2 emissions above 225 g/km. Hybrid and flexible fuel vehicles benefit 
from a tax relief of maximum € 2,500. 
2. The annual circulation tax is also based on CO2 emissions. Rates vary from € 104 (up to 120 g/km) to € 
2,100 (above 225 g/km). 

IT Purchasers of new cars emitting maximum 130 g/km (diesel) and 140 g/km (other fuels) respectively receive 
an incentive of € 1,500 if they have a car that is 9 years old or more scrapped simultaneously. Higher 
incentives apply for alternative fuel vehicles (CNG, LPG, electricity, hydrogen). 

LU 1.The annual circulation tax is based on CO2 emissions. Tax rates are calculated by multiplying the CO2 
emissions in g/km with 0.9 for diesel cars and 0.6 for cars using other fuels respectively and with an 
exponential factor (0.5 below 90 g/km and increased by 0.1 for each additional 10 g of CO2 /km). 
2. Purchasers of new cars emitting maximum 120 g/km receive an incentive of € 2,500 if they have a car that 
is 10 years old or more scrapped simultaneously. The incentive is € 1,500 if the car emits between 120 and 
150 g/km. 

MT 1. The registration tax is calculated through a formula that takes into account CO2 emissions, the registration 
value and the length of the vehicle. 
2. The annual circulation tax is based on CO2 emissions and the age of the vehicle. During the first five years, 
the tax only depends on CO2 emissions and varies from € 100 for a car emitting up to 100 g/km to € 180 for a 
car emitting between 150 and 180 g/km. 

NL 1. The rate of the registration tax (based on price) is reduced or increased in accordance with the car’s fuel 
efficiency relative to that of other cars of the same size (length x width). The maximum bonus is € 1,400 for 
cars emitting more than 20% less than the average car of their size (A label), the maximum penalty is € 1,600 
for cars emitting more than 30% more than the average car of their size (G label). Hybrid cars benefit from a 
maximum bonus of € 6,400. Cars emitting maximum 95 g/km (diesel) and 110 g/km (other fuels) respectively 
are completely exempted from this registration tax. Cars emitting more than 205 g/km (petrol) and 170 g/km 
(diesel) respectively pay an additional tax supplement of € 125 per gram emitted in excess of these thresholds. 
2. Cars with CO2 emissions of up to 110 g/km (petrol) and 95 g/km (diesel) respectively pay a lower annual 
circulation tax. 

PT 1.The registration tax is based on engine capacity and CO2 emissions. The CO2 component is calculated as 
follows: 
- Petrol cars emitting up to 115 g pay [(€ 3.5 x g/km) - 329]. Diesel cars emitting up to 95 g pay [(€ 10 x 
g/km) – 730] 
- The highest rates are for petrol cars emitting more than 205g [(€ 125 x g/km) – 20,766] and for diesel cars 
emitting more than 170g [(€ 168 x g/km) – 21,610]. 
2. Purchasers of new cars emitting maximum 140 g/km receive an incentive of € 1,000 if they have a car that 
is 10 years old or more scrapped simultaneously (€ 1,250 if the car is more than 15 years old). 

RO The special pollution tax (registration tax) is based on CO 2 emissions, cylinder capacity and compliance with 
Euro emission standards. In response to the current crisis, new cars registered between 15.12.2008 and 
31.12.2009 are exempt from this tax if their engine capacity is below 2000 cc and they meet Euro 4 and 5 
standards or if they are hybrid cars. 

ES 1. The registration tax is based on CO 2 emissions. Rates vary from 0% (up to 120 g/km) to 14.75% (200 
g/km and more). 
2. Purchasers of new cars emitting maximum 140 g/km and costing maximum € 30,000 can obtain an interest-
free loan up to € 10,000 if they have a car that is 10 years old or more (or that has a mileage exceeding 
250,000 km) scrapped simultaneously. 

SE 1. The annual circulation tax for cars meeting at least Euro 4 exhaust emission standards is based on CO2 
emissions. The tax consists of a basic rate (360 SEK) plus SEK 15 for each gram of CO2 emitted above 100 
g/km. This sum is multiplied by 3.15 for diesel cars registered for the first time in 2008 or later and by 3.3 for 
other diesel cars. For alternative fuel vehicles, the tax is 
SEK 10 for every gram emitted above 100 g/km. 
2. A premium of SEK 10,000 is granted for the purchase of “environmentally-friendly cars”: 
- Petrol/diesel/hybrid cars with CO2 emissions up to 120 g/km 
- Alternative fuel/flexible fuel cars with a maximum consumption of 9.2 l (petrol)/8.4 l (diesel)/9.7cm/100 km 
(CNG, biogas) 
- Electric cars with a maximum consumption of 37 kWh/100 km 

UK 1. The annual circulation tax is based on CO2 emissions. Rates range from £ 0 (up to 100 g/km) to £ 400 
(petrol, diesel)/ £385 (alternative fuels) for cars emitting more than 255 g/km. 
2. Company car tax rates range from 10% of the car price for cars emitting up to 120 g/km to 35% for cars 
emitting 235 g/km or more. Diesel cars pay a 3% surcharge, up to the 35% top rate. 
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7.5 Overview of EU Member States biofuels targets 
 

According to the European Commission, the use of fuels derived from agricultural sources is 

the technology with the greatest potential in the short to medium term. The action plan outlines a 

strategy to achieve a 20% substitution of diesel and gasoline fuels by alternative fuels in the road 

transport sector by 2020 (Directive 2003/30/EC). 

The Commission concludes that only three options would have the potential to achieve 

individually more than 5% of total transport fuel consumption over next 20 years: biofuels which 

are already available, natural gas in the medium term and hydrogen and fuel cells in the long term. 

Almost all EU countries have set goals to increase the share of biofuels in total road fuels 

consumption. The national indicative targets for the share of transport biofuels in period from 2006 

to 2010 are shown in Table 6.  

Table 6. EU Member States Biofuel Targets  
Country 2006 2007 2008 2009 2010 
Austria  2.50 4.30 5.75 5.75 5.75 

Belgium 2.75 3.50 4.25 5.00 5.75 

Bulgaria  - - 2.00 3.50 5.75 

Cyprus - - - - - 

Czech Republic  1.78 1.63 2.45 2.71 3.27 

Denmark 0.10 - - - - 

Estonia  2.00 - - - 5.75 

Spain  - - - - - 

Finland - - - - - 

France - - 5.75 - 7.00 

Germany 2.00 - - 5.25 6.25 

Greece  2.50 3.00 4.00 5.00 5.75 

Hungary  - - - - 5.75 

Ireland  1.14 1.75 2.24 5.75 5.75 

Italy 2.00 2.00 3.00 4.00 5.00 

Lithuania  - - - - 5.75 

Luxembourg  2.75 - - - 5.75 

Latvia  2.75 3.50 4.25 5.00 5.75 

Malta - - - - - 

The Netherlands  2.00 2.00 - - 5.75 

Poland  1.50 2.30 - - 5.75 

Portugal  2.00 3.00 5.75 5.75 5.75 

Romania  - - - - - 

Sweden - - - - 5.75 

Slovenia  1.20 2.00 3.00 4.00 5.00 

Slovakia  2.50 3.20 4.00 4.90 5.75 

United Kingdom  - - 2.00 2.80 3.50 

EU-27 - - - - 5.75 

Source: AEBIOM: European biomass statistics 2007 
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III. COUNTRY SURVEYS/REVIEWS  

 
The following country surveys document key features of historical developments and current 
situation in car passenger transport in EU-27 countries. Special focus is put on alternative fuels, 
mainly biofuels and alternative vehicles. Moreover, the most important country specific policies are 
documented, again paying special attention to alternative options.  
 
Note: In this country specific part, we have tried to provide harmonised information for the 
different countries. This made it necessary to use some sources with overviews, e.g. for biofuels 
and car passenger energy consumptions (e.g. ODYSSEE database). 
 
For countries where no specific information for car passenger transport was available but for total 
road transport (e.g. Portugal, Estonia) we used the following estimation approach to get any useful 
data: Based on data available for total road energy consumption, car stock and the following 
assumptions: (i) 95% of total road gasoline is used in passenger cars (as is the average for 
countries with detailed available data); (ii) diesel passenger cars use 15% more energy per car 
(due to longer travel distances), (iii) LPG/Natural gas passenger cars use 10% more energy per car 
(due to longer travel distances). 
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 AUSTRIA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in car passenger transport in Austria has grown from 66 PJ in 1970 to 
142 PJ in the year 2000 and finally to 150000 TJ in 2008. As can be seen from Figure 1 the highest 
growth rates were in the very early 1970s and in the period 1986-2002 – both periods of low oil 
prices. A major feature of car passenger transport in Austria is the continuous increase of the 
market share of diesel, which reached its peak in 2007. 
The share of alternative fuels in passenger transport in Austria has increased continuously since 
2000 and contributes currently with about 3% to total energy consumption, Figure 2. 
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Figure 1. Energy consumption in car passenger 
transport in Austria by fuel 1970 – 2008 
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Figure 2. Energy consumption from alternative fuels 
in car transport in Austria by fuel 2000 – 2008 

2. Production and consumption of biofuels 

The production of liquid biofuels in Austria increased from 1180 TJ in 2003 to about 9820 in 2008. 
Total biofuel consumption was even higher, 1250 TJ in 2003 and more than eight times higher in 
2008, about 10300 TJ, see Table 1. 
 

Table 1. Total production and total consumption of biofuels in Austria in 2003 and 2008 (TJ) 

 Biofuel production Biofuel consumption 

 2003  2008  2003  2008  
Biodiesel 1180  7838 1250  7814 

Bioethanol 0 1979 0 2446  

Total 1180  9817  1250  10260  

3. Development of car stock with special focus on alternative powertrains 

Car stock in Austria has grown from about 1.2 Mill cars in 1970 to more than 4 Mill cars in 2007, 
Figure 3. Diesel cars increased their market share continuously and represent currently more than 
50% of the vehicle stock.  
Regarding the development of alternative car types in recent years gas driven cars have increased 
to about 700 and hybrid to about 550 in 2007. The stock of electric cars stands at about 180 since 
the mid-1990s, see Figure 4.  
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Figure 3. Development of car stock in 
passenger transport in Austria by fuel 1970 – 
2008 

Figure 4. Stock of alternative powertrain cars in 
Austria by category 2000 – 2008 

4. Energy policies for car passenger transport 

National policies for car passenger transport in Austria are documented in Table 2 and Figure 5. 

Table 2. Policies for car passenger transport in Austria 

VAT: There is a VAT of 20% on all types of fuels and vehicles 

Fuel excise tax: 

Gasoline: excise tax 0.425 EUR/litre since 2004 (0.415 EUR/litre between 1995 and 2003). 
Diesel: excise tax 0.325 EUR/litre since 2004 (0.295 EUR/litre between 1995 and 2003). 
Natural gas is exempted from the excise tax. 
Biofuels: almost fully exempted from excise tax (tax reduction of approximately 95%). 

Registration 
tax: 

On new cars there is a registration tax depending on fuel intensity of cars. Since 2008 it also depends 
on CO2 emissions, see Fig. 5. From 1993 to 2008 it was 3% of the investment costs of new gasoline 
cars and 2% of new diesel cars. This system was introduced in 1992, prior to which the tax rate on 
new vehicles was 32 %. 

Subsidy: Available for electric vehicles (500 EUR per new registered car)  

Quota:  
A quota exists for biofuels: Austrian national indicative targets for biofuels are: 2.5% in 2005; 4.3% 
in 2007 and 5.75% in 2008 

Standards:  Up to 2008 no standards existed for any type of car 
Other:  No 

 

300 € SUB
on NOVA 0 EUR on NOVA CO2 X 25 EUR 

CO2 in g/km 100       110      120       130       140      150      160   170      180      190       200      210       220  
105      115       125      135       145     155       165     175      185     195       205      215       225

Subsidy Registration tax  
 

Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Austria in 2008 
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BELGIUM 
1. Energy consumption of passenger cars – conventional and alternative fuels 

 
Total energy consumption in road passenger transport in Belgium has grown from 133 PJ in 1980 
to its peak of 182 PJ in the year 1995 and finally decreased slightly to 134 PJ in 2007. Between 
2000 and 2006 the major amount of consumption of alternative fuels was being held by LPG. Since 
2006 it can be noticed significant increase in use of biodiesel, see Figure 2. 
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Figure 1. Energy consumption in car passenger 
transport in Belgium by fuel 1980 – 2007 

Figure 2. Energy consumption from alternative 
fuels in car transport in Belgium by fuel 2000 – 
2008 

2. Production and consumption of biofuels 

The use of liquid biofuels increased from a very moderate amount in 2006 steeply to 3.6 TJ in 
2008. Still, this shows the very moderate absolute contribution to the fuel use compared to Figure 
1.  

Table 1. Total production and total consumption of biofuels in Belgium in 2003 and 2007 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 10194 0. 3607 

Bioethanol  0 0 0 0 

Total  0 10194 0 3607 

3. Development of car stock with special focus on alternative powertrains 

Passenger vehicle stock in Belgium has grown from about 3 millions cars in 1980 to about 5 
millions cars in 2007, Figure 3. Gasoline cars have had a very large market share (over 90%) of 
the vehicle stock in 1980. However their share were slowly decreasing over the years, favouring 
diesel cars. In 2006, for the first time more diesel cars than gasoline cars were in the overall 
vehicle stock.  
 
Regarding the development of alternative car types, gas driven cars have increased from about 
60000 in 2000 to more than 74000 in 2002. Afterwards they decreased to 51000 in 2007, see 
Figure 4.  The stock of electric cars has remained constantly in the very small volumes below 100 
units.   
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Figure 3: Development of car stock in car 
passenger transport in Belgium by fuel 1980 – 
2006 

Figure 4: Development of stock of alternative 
vehicles for car passenger transport in Belgium 
by category 2000 – 2007 

4. Energy policies for car passenger transport  

National policies for car passenger transport in Belgium are documented in Table 2 and Figure5. 
 

Table 2. Policies for car passenger transport in Belgium 
VAT: There is a VAT of 21% on all types of fuels and vehicles. 
Fuel excise tax: Gasoline: excise tax of 0.592 EUR/litre  

Diesel: excise tax of 0.318 EUR/litre  
LPG is exempted from excise tax but subject to higher road tax.   
Tax exemption for diesel mixtures with min. 4,29% biodiesel share.    

Registration 
tax: 

Registration tax is levied on new cars and second-hand cars. The tax is calculated via a 
table that is based on fiscal horsepower of the vehicle, based on cylinder capacity and 
power output 
E.g., for a new car with 2,0l engine a registration tax of € 495,00 has to be paid (2009).  

Subsidy: Since 2007, the Belgium government offers discounts on the purchase price for 
environmental friendly vehicles. That only applies to new vehicles. For gasoline, the limit 
for CO2 emissions is 115g CO2/km. Diesel vehicles need to be under the limit of 130g 
CO2/km and have to be in addition equipped with a soot particle filter which emits 
maximum 5mg particles per km.  
For a diesel vehicle, the subsidy in 2009 is € 210 if the vehicle fulfils the requirements 
regarding emissions and particle filter. It is expected that the subsidy is carried further till 
2010. (From 2011, there is an EU legislation that each diesel car need to be equipped with 
a soot filter) 

Standards: Up to 2008 no standards existed for any type of car 
Other: No 

 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Belgium in 2008 
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BULGARIA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in car passenger transport in Bulgaria has varied between about 28 PJ 
and 36 PJ within the period 1999 to 2007. As can be seen from Figure 1 the highest growth rates 
were in recent years after 2005. The market share of diesel in car passenger transport increased 
continuously until 2007. With respect to alternative fuels in car passenger transport in Bulgaria, 
their presence is quite symbolical.  
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Figure 1. Development of energy consumption in 

2. Production and consumption of biofuels 

tarted only in recent years. For 2008 figures 

tion and total consumption of biofuels in Bulgaria in 2003 and 2007 (TJ) 

 Biofuel production Biofuel consumption 

car passenger transport in Bulgaria by fuel 1999 
– 2007 

The production and use of liquid biofuels in Bulgaria s
of 405 PJ for biodiesel production and 1231 PJ for biodiesel consumption are reported by 
international statistics. 

Table 1: Total produc

  2003 2008 2003 2008 

Biodiesel  0 405 0 1231 

Bioethanol  0 0 0 0 

Total  0 405 1231 0 

3. Development of car stock with special focus on alternative powertrains 

d the 

2 was caused by the action of the Ministry of Internal Affairs to 

ulgaria has disadvantageous age structure.  Used vehicles account for 

 of LPG-vehicles has increased in the market. 

The car stock in Bulgaria increased continuously during the last 20 years. Bulgarians receive
possibilities to import “second-hand” very cheap, inefficient, low quality, high polluting cars from 
Western Europe. This process corresponded with the economic situation – collapse of the economy 
and fall down of the population wealth. Figure 2 gives an idea on the tempo of rising of car stock 
after the political changes in 1989. 
The drop in stock in 2006 in Figure 
re-register the car stock.  Several hundred thousands cars were taken out of motion or their 
registration was terminated. 
The passenger cars stock in B
85 % of the country's vehicle stock and imports of used vehicles outnumber new vehicles by 10 to 
one.  New cars represent just 15 % of total automotive imports.  The average age of cars on 
Bulgarian roads is around 17-20 years, according to the Bulgarian Union of Automobile Importers 
(SVAB). From January 2007, used vehicle imports are subject to sales taxes, but this is not likely 
to dampen demand.  The SVAB forecasts used car sales rising to 320,000 units in 2008, raising the 
ratio of sales of new cars to old to close to 1:6. 
Figure 3 depicts that in recent years the number
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Figure 2. Development of car stock in car igure 3. Development of stock of alternative  
passenger transport in Bulgaria by fuel 1990 – 
2007 

F
vehicles for car passenger transport in 
Bulgaria by category 2000 – 2007 

 

4. Energy policies for car passenger transport  

ational policies for car passenger transport in Bulgaria are documented in Table 2. 

Table 2. Policies for car passenger transport in Bulgaria (1 BGL (Lev) = 0.5129 EUR) 
VAT:  from 

 
N
 

Since 1999 there is a VAT of 20% on all types of fuels and vehicles (before: 18%
1994 to 1995, 22% from 1996 to 1997. 

Fuel excise tax: iesel: excise tax of 0.307 EUR/litre  

oline and diesel 

Gasoline: excise tax of 0.350 EUR/litre; D
It is envisaged to put 0 EUR/litre excise tax on biodiesel and bio-ethanol,  
In 2008 the Bulgarian Government decided to freeze the excise tax on gas
for the years 2009 and 2010. 

Registration s follows: 
ed according to the motor power and it varies 

cise tax amounts to 700 BGL + 90 BGL/kW for the difference 

 no CO2-dependent subsidies/taxes for passenger vehicles in Bulgaria 

tax: 
Cars are imposed excise tax, a
For the used cars the excise tax is assess
from 35 BGL/kW (for motors from 120 to 150 kW, DIN system); 60 BGL/kW (above 150 
kW, DIN system); or 33,33 BGL/kW (126-157,5 kW, SAE system); 57,14 BGL/kW (above 
157,5 kW, SAE system)  
For the new cars the ex
above 120 kW, DIN system; and 700 BGL + 85,71 BGL/kW for the difference above 126 
kW, SAE system.  
Currently, in 2009,
exist 

Subsidy: bsidies are available No su
Standards: isted for any type of car Up to 2008 no standards ex
Quotas: For establishing the national indicative targets for biofuels use in the country, the 

ve 5.75 % by 31 December 2010, and 

indicative targets laid down by Directive 2003/30/EC were taken into account, as well as 
the new targets for increased share of RES, particularly in biofuels, set by the European 
Council (8-9 March 2007).  The targets for biofuels in the above documents are as 
follows: 
* Indicati
* binding 10 % in 2020. 

Other: No 
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CYPRUS 
1. Energy con

Total energy consumpti

sumption of passenger cars – conventional and alternative fuels 

on in car passenger transport in Cyprus has grown from 3.5 PJ in 1980 to 
rs 15 PJ in the year 2008. As can be seen from Figure 1 the highest growth rates were in recent yea

after 2002 and can be attributed at least to some extent to Cyprus’ membership in the EU. The 
market share of diesel in car passenger transport increased till 2001, and decrease afterwards 
slightly. With respect to alternative fuels in car passenger transport in Cyprus no use has been 
reported so far. 
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No use of alternative fuels in car passenger 
transport has been reported so far 

Figure 1. Development of energy consumption in 
car passenger transport in Cyprus by fuel 1980 – 
2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger 
transport in Cyprus by fuel 2000 – 2008 

oduction and use of liquid biofuels in Cyprus s res of 
331 TJ for biodiesel production and 594 TJ for biodiesel consumption are reported by international 

 
 
 
 
 

2. Production and consumption of biofuels

The pr

 

tarted only in recent years. For 2008 figu

statistics. 

Table 1: Total production and total consumption of biofuels in Cyprus in 2003 and 2007 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 331 0 594 

Bioethanol  0 0 0 0 

Total  0 331 0 594 

3. Development of car stock with pecial focus on alternativ ains

ger vehic s total stock in Cyprus has grown from about 64 000 cars in 1974 to more than 
400 000 cars in 2007, see Figure 3. The percentage of alternative fuel vehicles is very small (0.09 

 and 37 
electric cars have been registered in year 2008, see Figure 4. 

 s e powertr  

Passen le

% for hybrid vehicles, and 0.01 % for electric cars). In absolute figures, 427 hybrid vehicles
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Figure 3. Development of car stock in car 
passenger transport in Cyprus by fuel 1990 – 
2007 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in  Cyprus  
by category 2000 – 2008 

 

4. Energy policies for car passenger transport  

 
National policies for car passenger transport in Cyprus are documented in Table 2 and Figure 5. 

Table 2. Policies for car passenger transport in Cyprus 
m 

products except LPG (July 1992 until September 30, 1993); 8% (As of  October 1993 until 
30th June 2000, 10% from 1st July 2000 and 13% as  of July 1st 2002 e VAT increased to 
13 %

 
 

VAT: 15% on gasoline and diesel since 1st January 2003 (Before: 5 % imposed on all petroleu

. Biofuels used for transport are consumer tax exempted. 
Fuel excise tax: 0.298 on gasoline 
Registration 
tax: 

See Figure 5 

Subsidy: 
cles (up to a maximum € 1,200 per new registered car), 

aximum € 1,200 per new registered car) and for  cars with CO2 
ow 120 gr/km (up to a maximum € 700 per new registered car) 

an old 

electric cars (up to a maximum € 700 per new registered car),  
dual propulsion vehi

p to a mhybrid cars (u
emissions bel
 
There are also incentives applicable (in the form of subsides) for withdrawing 
vehicle from circulation. They are divided into 3 categories depending on whether the 
vehicle holds a registration license or not, and on whether it will be replaced by a new 
ehicle or not. The level of subsidy varies from €257 to €1,710. v

Quota: The Cyprus national indicative target for biofuels is 2% until 2009 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Cyprus in 2008  
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CZECH REPUBLIC 
1. Energy consumption of passenger cars – conventional and alternative fuels 

ly 
he 

The total energy consumption of passenger transport in Czech Republic has grown continuous
from about 80 PJ in 1995 to 133 PJ in 2007. As it is depicted in Figure 1, gasoline has got t
smallest growing rates than diesel. The most important alternative fuel in Czech Republic is natural 
gas, see Figure 2. Since 2004 we can observe an increase of liquid biofuels, especially biodiesel. 
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Figure 1. Development of energy consumption in 
car passenger transport in Czech Republic by fue

Figure 2. Development of energy consumption 
from alternative fuels in car passenger

2. Production and consumption of biofuels

 and consumption of biofuels in the Czech 
epublic in the years 2003 and 2008. It can be seen that there was a strong increase in the 

in 2003 and 2008(TJ)  
Biofuel production Biofuel consumption 

l 
1995 – 2007 

 
transport in Czech Republic by fuel 2000 – 
2007 

 

 
Table 1 shows the development of the production
R
consumption of biodiesel since 2003 and a moderate increase of bioethanol.  
 
Table 1: Total production and total consumption of biofuels in Czech Republic 
 

  2003 2008 2003 2008 

Biodiesel   0 3827 2576 3173 

Bioethanol  0 1690 0 1 

Total  0 5517 2576 3174 

 

3. Development of car stock with special focus on alternative powertrains 

 to 4.3 
illions in 2007. The stock of alternative vehicles (LPG) is experiencing a downward trend, see 

 
The passenger vehicles total stock in Czech Republic has increased from 2.8 millions in 1993
m
Figure 4. The stock of diesel cars has continuously increased over the whole period. In 2007 the 
share of diesel cars was 21%. 
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Figure 3. Development of car stock in car
assenger transport in Czech Republic by fuel 

Figure 4. Development of stock of alternative 

. Energy policies for car passenger transport  

ic are documented in Table 2. 

VAT: 

 
p
1993 – 2007 
 
 

vehicles for car passenger transport in Czech 
Republic by category 1970 – 2007 

4

 
National policies for car passenger transport in Czech Republ
 

Table 2. Policies for car passenger transport in the Czech Republic 
 

There is a VAT of 19% on all types of fuels 
Fuel excise tax: Gasoline: excise tax of 0.483 EUR/litre  

litre 
Wh 

Diesel: excise tax of 0.406 EUR/litre  
LPG/Natural: excise tax of 0.07992 EUR/
Electricity: excise tax of 1.0471 EUR/M

Registration 
tax: 

None 

Subsidy: An exemption from road taxes that already exists for electric cars will be extended to 
vehicles powered by liquid petroleum gas, compressed natural gas or fuel blends with high 

ded fuel. 

biofuel content. Purchasers of new cars will be eligible for a tax reduction of 48% in the 
first three years after purchase and 40% in the following three years. In addition, cars 
more than 18 years of age will attract a premium of 25%. 
The excise duty on diesel containing at least 31% (by volume) biodiesel from rapeseed 
methylester is granted a rebate of CZK 3.08 per litre of blen

Quota: 
oil methylester to 

In line with EU policy to replace 5.75% of its fossil fuels with biofuels by 2010, Czech 
regulation will allow the addition of grain alcohol in petrol and rapeseed 
diesel from 2007. Ranging between 2 to 5 percent, the concentration of biofuels to be 
added to diesel will follow production capacities. 

Standards: Up to 2008 no standards exist for any type of car 
Other: No 
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DENMARK 
mption of passenger cars – conventional and alternative fuels 

tion of passenger cars in Denmark has increased from 57 PJ in 1970 to 

1. Energy consu

The total energy consump
about 94 PJ in 2007, see Figure 1.  
The share of alternative fuels in passenger transport in Denmark is currently very low, see Figure 
2. While the consumption of diesel has been growing strongly in Denmark since 2002, there have 
been only very few experiments with energy from biofuels. This is reflected in Figure 2 where the 
consumption of bioethanol within the transport sector is zero until 2006.  
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Figure 1. Development of energy consumption in 
car passenger transport in Denmark by fuel 1970 – 
2007 

Figure 2. Development of energy 
consumption from alternative fuels in car 
passenger transport in Denmark by fuel 

duction and consumption of biofuels 

In May 2006, the Danish section of the fuel company Statoil introduced Bio 95, which is gasoline 
 to the European gasoline standard, EN 228, 

o 95 product is based on Brazilian 

 Biofuel production Biofuel consumption 

2000 – 2007 

2. Pro

added 5 percent bioethanol. The product corresponds
which allows a mixture of bioethanol up until 5 %. The Bi
sugarcanes. Cars capable of running on unleaded gasoline, is capable of running Bio 95.However, 
Bio 95 is only available to the Danish consumers at the Statoil service stations. After the adoption 
in the EU of the 5.75% demand for biofuels in cars from 2010, Denmark notified to the 
Commission that the Danish goal was 0% - because Denmark already used a large share of 
biomass in its heat- and cogeneration production. The government as well as the opposition is 
rather sceptical towards the first generation biofuels. But in 2008 the government decided that the 
5.75% would be implemented from 2010.  

 
Table 1. Total production and total consumption of biofuels in Denmark in 2003 and 2008 (TJ) 

 

  2003 2008 2003 2008 

Biodiesel  1472 4912 0 0 

Bioethanol  0 0 0 252 

Total  1472 4912 0 252 
 

3. Development of car stock wi cial focus on alternativ ain

type in 
rms of 

car stock and newly registered cars, which runs on biofuels and electricity, the numbers are very 

th spe e powertr s  

When you consider the development of car stock and newly registered vehicles by 
Denmark, the following type of fuels are relevant to look into: gasoline, gas, and diesel. In te

small. Also there is no statistic, yet, on the biofuels car stock, which is close to zero (see figures 
below). However, various big projects with electric cars are on its way to the Danish consumers. 

 
 

 



ALTER-MOTIVE                                     Deriving effective least-cost policy strategies for  
alternative automotive concepts and alternative fuels 

43

 
 

0

50

100

150

200

250

300

2000 2001 2002 2003 2004 2005 2006 2007 2008

St
oc

k 
of

 a
lte

rn
at

iv
e 

ca
rs

LPG/Natural Gas/Biogas Hybrid vehicles Electric vehicles

 

0

500

1000

1500

2000

2500

1970 1975 1980 1985 1990 1995 2000 2005

St
oc

k 
of

 c
ar

s 
(1

00
0)

Gasoline Diesel Alternative vehicles
 

Figure 3. Development of car stock in passenger Figure 4. Development of stock of alternative  
transport in Denmark by fuel 1985 – 2008 
 

vehicles for passenger transport in Denmark 
by category 2000 – 2008 

 

4. Energy policies for car passenger transport  

n Table 2. 

AT: There is a VAT of 25% on all types of fuels  

 
National policies for car passenger transport in Denmark are documented i
 

Table 2. Policies for car passenger transport in Denmark 
V
Fuel excise tax: Gas

n for biofuels, but in a tax agreement between 
rty in March 2009 the tax was changed to a tax per 

oline: excise tax of 0.561 EUR/litre  
Diesel: excise tax of 0.382 EUR/litre  
Denmark has not introduced tax reductio
the government and its supporting pa
energy unit. This means a tax reduction for biofuels. 

Registration 
tax: 

105% up to DKK 79,000 
180% on the remainder 

Subsidy: In Denmark, electric vehicles have been exempted from registration tax and car owners 
sion of this period is under discussion. Tax exemption for hydrogen 

. 

tax until 2012 – exten
cars and plug–in hybrid cars are being debated. In accordance with an agreement, 
entered between the Danish government and the opposition in parliament in February 
2008, the appropriation for a pilot scheme for subsidies on electric cars are 1,34 mio
EUR. yearly in 2008 – 2009. It is decided that the appropriation will be 5 Mio. in the 
following years ( 2010 – 2012).   

Quota:  
Standards: r any type of car Up to 2008 no standards existed fo
Other: No 
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ESTONIA 
umption of passenger cars – conventional and alternative fuels 

on in car passenger transport2 in Estonia has grown from 12.3 PJ in 2000 to 
rs 

 

1. Energy cons

Total energy consumpti
17 PJ in the year 2007. As can be seen from Figure 1 the highest growth rates were in recent yea
after 2004 and can be attributed at least to some extent to Estonia’s membership in the EU. The
market share of diesel in car passenger transport increased till 2007. With respect to alternative 
fuels in car passenger transport in Estonia there is a moderate stock of LPG since about 1990, 
Figure 2. 
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Figure 1. Development of energy consumption in 
car passenger transport in Estonia by fuel 2000 – 
2007 

Figure 2. Development of energy consumption from 
alternative fuels in car passenger transport in
Estonia by fuel 2000 – 2008 

duction and consumption of biofuels

The production and use of liquid biofuels in Estonia started only in recent years. For 2008 figures of 
el consumption are reported by international 

Biofuel production Biofuel consumption 

 

 

2. Pro  

116 TJ for biodiesel production and 0 TJ for biodies
statistics. 
 

Table 1. Total production and total consumption of biofuels in Estonia in 2003 and 2008 (TJ) 
 

  2003 2008 2003 2008 

Biodiesel  0 0 0 116 

Bioethanol  0 0 0 0 

Total  00 0 0 116 

 

3. Development of car stock wit ecial focus on alternativ ain

Passenger vehicles total stock in Estonia has grown from about 64 000 cars in 1974 to more than 
ll (0.09 

4 

                                                

h sp e powertr s 

400 000 cars in 2007, see Figure 3. The percentage of alternative fuel vehicles is very sma
% for hybrid vehicles, and 0.01 % for electric cars). In absolute figures, 427 hybrid vehicles and 2
electric cars have been registered in year 2008, see Figure 4. 
 
 
 
 
 

 
2  Because no explicit data for energy consumption in passenger car transport in Estonia are available, some 
estimates had to be conducted to get any useful data. These estimates are based on data available for total 
road energy consumption, car stock and the following assumptions: (i) 95% of total road gasoline is used in 
passenger cars (as is the average for countries with detailed available data); (ii) diesel passenger cars use 15% 
more energy per car (due to longer travel distances), (iii) LPG/Natural gas passenger cars use 10% more 
energy per car (due to longer travel distances). 
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Figure 3. Development of car stock in car 
passenger transport in Estonia by fuel 1995 – 
2007 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Estonia
by category 2000 – 2007 

 

 

4. Energy policies for car passenger transp

National policies for car passenger transport in Estonia are documented in Table 2. 

Table 2. Policies for car passenger transport in Estonia 

ort  

 

 

 
VAT: There is a VAT of 18% on all types of fuels and vehicles. 
Fuel excise tax: Gaso

Dies
line: excise tax of 0.359 EUR/litre  
el: excise tax of 0.330 EUR/litre   

Registration N.A. 
tax: 
Subsidy: N.A. 
Standards: y type of car Up to 2008 no standards existed for an
Other: No 
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FINLAND 
. Energy consumption of passenger cars – conventional and alternative fuels 

rt in Finland has grown continuously from about 
 95 PJ in 1990. After that the consumption remains to stay constant. As it is 
e 1, by 1995 the amount of gasoline starts to decrease slightly, whereas the 

ed 

1

The total energy consumption of passenger transpo
63 PJ in 1980 to
depicted in Figur
amount of diesel grows smoothly after 1992. Since 2006 biofuel consumption has increas
significantly.  
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Figure 1. Development of energy consumption 
in car passenger transport in Finland by fuel 
1980 – 2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in Finland by fuel 2000 – 2008 

2. Production and consumption of biofuels 

3 and a moderate increase of bi

f biofuels in Finland in 2003 and 2008 (TJ) 

Table 1 shows the development of the producti
years 2003 and 2008. It can be seen that the
bioethanol since 200

on and consumption of biofuels in Finland in the 
re was a strong increase in the consumption of 

odiesel.  
 

Table 1. Total production and total consumption o
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 3128 0 479 

Bioethanol  0 1112 168 2890 

Total  0 4240 168 3369 

 

3. Development of car stock with pecial focus on alternativ ain

enger vehicles total stock in Fi and has in 23 millions in 1980 to 2.6 
illions in 2007. The development of stock of alternative vehicles for car passenger transport in 

 s e powertr s 

 
The pass
m

nl creased from 1.

Finland for the period 2000 – 2007 is shown in Figure 4. 
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Figure 3. Development of car stock in car 
passenger transport in Finland by fuel 1980 – 
2007 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Finland
by category 2000 – 2007 

 

4. Energy policies for car passenger transp

 

ort  

National policies for car passenger transport in Finland are documented in Table 2 and Figure 5. 

Table 2. Policies for car passenger transport in Finland 
 

VAT: There is a VAT of 22% on all types of fuels, which is refunded. 
Fuel excise tax: Gasoline: excise tax of 0.627 EUR/litre since 2003 (it was 0.588 EUR/litre between 1998 

and 2002). There are Fiscal Charges and Fees like the CO2 Tax, which is 0.054 EUR/litre, 
or th ionally there is an Oil e Precautionary Stock Fee, which is 0.004 EUR/litre. Addit
Pollution Fee on imports, which is 0.00042 EUR/litre. 
Diesel: There is a excise tax of 0.364€/litre on Automotive Diesel, but also a 
Precautionary Stock Fee in the amount of 0.007 EUR/litre and an Oil Pollution Fee in the 
amount of 0.00038 EUR/litre. 
Natural gas is exempted from excise tax. 
Electricity: The excise tax for Electricity is 0.0087 EUR/kWh. 

Vehicle tax: 
nd to the annual vehicle tax levied on all registered 

rates relative to the carbon dioxide emissions 
verage, the revisions should 

In late 2007, the Finnish government proposed revisions to the car tax levied on 
passenger cars upon registration a
vehicles. The revisions will set the tax 
resulting from the vehicle's specific consumption of fuel. On a
cut the car tax by one-sixth. Each gram of CO2 impacts the tax rate, which varies 
between 10% and 50% of the general retail value of the car (see Fig.3). 

Standards: Up to 2008 no standards existed for any type of car 
 

12.2% 60–360 g/km 
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12.2% + (x g/km)*0.122 

> 360 g/km
48.8%

2

registration tax

0        60       100        140        180         220      260        300        340        380        420        480    
40        80        120        160        200         240        280        320        360        400        440        500     

will be based on CO2-emissions (prior to 2010)
will vary from 20 – 605 €

circulation tax (annual)  
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Finland in 2008  
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FRANCE 
1. Energy consumption of passenger cars – conventional and alternative fuels 

rance has grown from about 
560 PJ in 1973 to 990 PJ in 2008, that represents an increase of 75 %, or 1.7 % per year. A major 

passenger transport in France is the continuous increase of the market share of 
onsumption became more important than gasoline in 2003. Alternative fuels 

(including LPG and natural gas) represent 0.5 % of the total, see Figure 1 and 2. 

Total energy consumption in road passenger individual transport in F

feature of road 
diesel whose c
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Figure 1.Development of energy consumption in 
car passenger transport in France by fuel 1973 
– 2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in France by fuel 2000 – 2007 

2. Production and consumption of biofuels 

r

Table 1. Total production and total consumption of biofuels in France in 2003 and 2008 (TJ) 
ction Biofuel consumption 

The use of biodiesel and pure plant oil is forbidden 
for transport vehicles). Bioethanol for individual tr
consumption represents about 100 TJ. The total p
 

in France for individual transport cars (and PPO
ansport cars has been authorised in 2007, and its 
oduction of biofuels was 89 PJ in 2008.  

 

 Biofuel produ

  2003 2008 2003 2008 

Biodiesel  13138 66792 11858 84602 

Bioethanol  2290 22233 2072 19787 

Total  15428 89025 13930 104389 

 

. Development of car stock wi cial focus on alternat wertrain

vehic  stock in France has n from ab million car 970 to mo  30 
n 2007. Diesel cars increased their market share continuous present c y 

than 50 % of the vehicle stock ative car types are mainl ars, whic ent 
ore than 80 % of them. After a deadly accident in 1999, new regulations (safety valve) have 

been implemented in France in 2000, which made much more difficult to implement LPG kits on 
aces 

3 th spe ive po s 

Passenger le  grow out 12 s in 1 re than
million cars i
more 

ly and re
y LPG c

urrentl
h repres. Altern

m

existing cars. Older LPG cars had to be adapted, or were forbidden to enter covered parking pl
or tunnels. These points lead in a collapse of the number of LPG cars sold. 
The number of electric vehicles has increased from about 2000 in 2000 to about 3350 in 2008. 
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Figure 3. Development of car stock in car 
passenger transport in France by fuel 1970 – 
2006 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in France 
by category 2000 – 2008 

4. Energy policies for car passenger tran port  

Table 2. Policies for car passenger transport in France 
and vehicles 

s

 
National policies for car passenger transport in Franc
 

e are documented in Table 2 and Figure 5. 

VAT: There is a VAT of 19.6% on all types of fuels 
Fuel excise tax: Gasoline: excise tax of 0.6069 EUR/litre  

Natural gas is exempted from excise tax. 
Regio l for gasoline and 

Diesel: excise tax of 0.4284 EUR/litre  
LPG: excise tax of 0.1076 EUR/kg 

ns can modulate these taxes for a very small part : 0,0177 €/
0,0115 €/l for diesel. 

Registration 
tax: 

00(161-165 g/km)-2600(>250g/km) EUR when Highly emitting vehicles are taxed from 2
purchased 

Subsidy: mplemented for vehicles with low CO2-Emissions Subsidies from 200-5000 EUR are i
Quota: 

   
030,  

ion of bio-fuels and other fuels of renewable origin to a level of 2% in 2006,    

- A quartering of CO2 emissions by 2050 
- Average reduction of final energy intensity of at least 2% per year from 2015 and of
  2,5% from 2015 to 2
- Production of 10% of energy needs from renewable energy sources by 2010,  
- Incorporat
  5.75% by the end of 2008 and 7% in 2010. 

Standards: ype of car Up to 2008 no standards existed for any t
Other: No 
 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in France in 2008 
 
 
References 
Consommation carburants voitures particulières, DGEMP (Ministry of energy) 
arc véhicules selon le genre 82 07, MEDAD SESP (Ministry of equipment) P
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GERMANY 
 and alternative fuels 

Total energy consumption in road passenger individual transport in Germany has grown from about 
 about 1600 PJ in 2007, see Figure 1. In regard to the consumption of 
it becomes obvious that the total amount of conventional fuels decreases 

slightly since 2003 or to be precise the slight decrease is substituted by alternative fuels. 

1. Energy consumption of passenger cars – conventional

700 PJ in 1970 to
conventional fuels, 

The jump in increase in 1990 is due to the reunification of FRG and GDR. 
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Figure 1. Development of energy consumption 
in car passenger transport in Germany by fuel 
1975 – 2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in Germany by fuel 2000 – 2007 

2. Production and consumption of biofuels 

rate absolute contribution to the fu
 

biofuels in Germany in 2003 and 2008 (TJ) 

Also in Germany the use of biofuels is negligibl
fuels. Even if the growth rate from 2000 to 2008
is a very mode

e in comparison to the use of conventional fossil 
 is relatively high, it has to be kept in mind that it 
el use. 

Table 1: Total production and total consumption of 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  26312 103739 29761 103748 

Bioethanol  0 12628 0 17564 

Vegetable oil  187 31450 187 31450 

Total  26 7 2  499 14781 9948 152762

3. Development of car stock w cial focus on alternat wertra

of pa enger cars in Germany has grown from about 14 mill  cars in 1970 to more 
on c rs in 2007. Regardin automotive technologies, th est part o ger 

as been gasoline driven. Since the end of th diesel  t ket 
share continuously and represent currently nearly a quarter of the vehicle stock. In the last years, 

 on the 

ith spe ive po ins 

The stock ss ion
than 46 milli a g the e larg f passen
cars h e 1970ies cars increased heir mar

the absolute number of gasoline driven cars even has decreased whereas diesel cars are still
advance.  
The car stock decreases rapidly from 2007 to 2008 not only because of an economic crisis, but also 
because of changing the data collection. Up to 2007 temporarily de-registered cars have been still 
included, whereas since 2008 de-registered cars do not appear in the statistical data anymore. 
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Figure 3. Development of car stock in passenger Figure 4. Development of stock of alternative  
transport in Germany by fuel 1970 – 2008 
 

vehicles for passenger transport in Germany 
by category 2000 – 2008 

4. Energy policies for car passenger transport  

n Table 2 and Figure 5. 

Table 2. Policies for car passenger transport in Germany 
VAT: Ther

National policies for car passenger transport in Germany are documented i
 

e is a VAT of 19 % on all types of all fuels.  
Fuel excise tax: 

 1,39 €ct/kWh 

 to 45 €ct/l in 2012  

gasoline: 65,45 €ct/l or 7,3 €ct/kWh 
diesel: 47,04 €ct/l or 4,7 €ct/kWh 
natural gas (CNG): 18,03 €ct/kg or
LPG: 16,6 €ct/kg (about 9 €ct/l) or 1,29 €ct/kWh 
biodiesel: starting with 9 €ct/l in 2006 and 2007 up
vegetable oil: starting with 2,15 €ct/l in 2007 up to 45 €ct/l in 2012  

Vehicle tax: nged into a CO2 emission related 

mpt. 

 each 

for each commenced 100 

mption goes from 

rs to new registered cars, old cars are taxable for the former 

From July 2009, the vehicle tax based on cylinder capacity will be cha
vehicle tax for new registered cars (see Figure 5). Details: 
- Until 2011, passenger cars with CO2 emissions up to 120 grams per kilometre are tay-exempt. 
- Until 2012/2013, passenger cars with CO2 emissions up to 110 grams per kilometre are tax-exe
- From 2014, passenger cars with CO2 emissions up to 95 grams per kilometre are tax-exempt. 
- Cars with higher CO2 emissions are subject to the follwing linear taxation: 2 Euro for
gram/kilometre which exceeds the 120 (resp. 110/ 95) grams per kilometre. 
- The basis tax depends on propulsion method and cylinder capacity: 2 Euro 
cm3 of otto-motors resp. 9.50 Euro for each commenced 100 cm3 of diesel-engines. 
- There is a temporary tax-exemption for diesel cars which fulfil EURO 6. The tax-exe
2011 to 2013 and is limited to 150 Euro. 
- Whereas the new motor vehicle tax refe
motor vehicle tax. After an interim period, the taxation of old cars will be transferred to the new CO2 
emission based tax from 2013. 

Subsidy: he federal government set aside funds in 2009 (total funds up to five 

licant is an individual. 
ill be scrapped. 

st for one year. 
4th January and 31st  

ee’s car meet at least the criteria to the emissions standard Euro 4. 

In order to reflate the market, t
million Euro) for stimulating the new purchase of cars while old cars will be scrapped. The bonus will be 
paid by the Federal Office of Economics and Export Control (BAFA) if the following requirements are 
fulfilled: 
- The app
- An at least nine years old car w
- The applicant owns the car to be scrapped at lea
- The applicant registers a new or an employee’s car between the 1
   December 2009. 
- The new or employ

Standards: Up to 2008 no standards existed for any type of car 

> 120 gCO2/km: gCO2/km (>120) x 2€0 – 120 gCO2/km

CO2 in g/km
90                110                 130                 150 170                190                  210     230

100                 120                 140          160               180                 200               220

tax exemption motor vehicle tax

> 120 gCO2/km: gCO2/km (>120) x 2€0 – 120 gCO2/km

CO2 in g/km
90                110                 130                 150 170                190                  210     230

100                 120                 140          160               180                 200               220

tax exemption motor vehicle tax  
 

Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Germany in 2008ig 
 

eferences 
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GREECE 
1. Energy con

Energy consumption in

sumption of passenger cars – conventional and alternative fuels 

 the transport sector had almost doubled during the 70’s and doubled again 
al during the following 15 years (1980-1995). Total energy consumption in road passenger individu

transport in Greece has grown from 36 PJ in 1970 to about 130 PJ in 2007, see Figure 1. 

According to Figure 1 the market share of diesel fuel is very low, about 1% in 2007. The use of LPG 
has decreased from about 930 TJ in 2000 to 490 TJ in 2008. The biodiesel use in passenger cars 
has started in 2007.  
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Figure 1. Development of energy consumption in 
car passenger transport in Greece by fuel 1980 –
007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger 
transport in Greece by fuel 2000 – 2008 

The major biofuel considered in Greece is biodiesel. The production of biodiesel started in 2006 
 of 16 TJ was already produced at the end of 

d the following year (2007) with a total 

 
2

2. Production and consumption of biofuels 

with the production of 1810 TJ, while a small quantity
2005. A great increase in biofuels production was recorde
biodiesel production that came up to 3482 TJ, whereas in 2008 there was a drop to 2890 TJ, 
because of the very late announcement of the 2008 quota (announcement in August 2008). 
Biodiesel production in 2009 is expected to be at the same level as in 2008, and even lower, 
because of the very late announcement of quota (again in August 2009) which delayed even more 
because of the elections and change of the Governing party in September 2009. From one biodiesel 
plant operating in 2005 there are currently 13 biodiesel plants in operation with a total capacity of 
575,000 tons of biodiesel per year, and another 4 biodiesel importing companies. However 
capacities are expected to have only but marginal increase if current market conditions persist. 

Table 1: Total production and total consumption of biofuels in Greece in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 2629 0 2890 

Bioethanol  0 0 0 0 

Total  0 2629 0 2890 

3. Development of car stock with pecial focus on alternativ ains

The improvement of the economic conditions in Greece the last 20 years had a tremendous impact 
 

 s e powertr  

on the ability of the population to own a car. In Figure 3 the total number of passenger cars (new
registered cars and stock cars) for Greece is presented. During the period 1980 -2007 the number 
of passenger cars increased by 5.5 times (from 0.87 million to 4.8 million cars). The new registered 
cars each year represent a percentage varying from 5% to 11% of the total passenger cars. The 
highest percentage of new registered cars was recorded in 1992 (11%).  

It should be pointed out that about 99% of the passenger cars in Greece are using gasoline. The 
use of diesel in transportation cars is allowed only in the countryside.  
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Figure 3. Development of car stock in car 
ger transport in Greece by fuel 1980 –

Figure 4. Development of stock of alternative 
ehicles for car passenger transport in Greecepassen  

2007 
v  
by category, 2000 – 2007 

4. Energy policies for car passenger transport  

 

documented in Table 2. 

Table 2. Policies for car passenger transport in Greece 

National policies for car passenger transport in Greece are 

VAT: There is a VAT of 19% on all types of fuels and vehicles 
Fuel excise tax: 

Gaso

 of Act 3340/2005 provides for a full exemption from 
tities of pure biodiesel: 

d in December 2006) 

til June 2010) 

ear 2007. 

line: excise tax of 0.359 €/litre 
Diesel: excise tax of 0.302 €/litre 

A provision incorporated in Article 34
excise duties for the following quan

- for 2005: 51 000 (1000l) (in 2005) 

- for 2006: 91 000 (1000l) (published by the end of 2005) 

- for 2007: 114 000 (1000l) (publishe

- for 2008:  123 000 (1000l) (published in August 2008) 

- for 2009: 182 000 (1000l) (published in July 2009, valid un

The full exemption represents about 33 million € for the y
 

Registration 
tax: 

Based on cc + emissions 
5% - 50% 

Subsidy: o direct subsidN y is applicable for biodiesel so far in Greece. 
Quota: The blend of 2% biodiesel by volume in automotive diesel has been distributed to all final 

nce February 2006 and continues to be distributed smoothly. This percentage 
rther raised by 4% in 2007, 

consumers si
was raised to 3.5 % by volume by about the end of 2006, fu
4.5% in 2009 and is expected to reach 5.75 % in 2010. 

Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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HUNGARY 
mption of passenger cars – conventional and alternative fuels 

to 
as 

1. Energy consu

The total energy consumption of passenger transport in Hungary has grown from 67 PJ in 1990 
77 PJ in 2007. As it is depicted in Figure 1, gasoline has got the smallest growing rates, where
the major part of growth is held by diesel. The major amount of consumption of alternative fuels is 
being held by natural gas till 2005. After 2005 this part was complemented by an increasing 
consumption of biofuels.  
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Figure 1. Development of energy consumption
in car passenger transport in Hungary by fuel 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport

. Production and consumption of biofuels 

 started in recent years. As shown in Table 1 
on biodiesel.  

 Biofuel production Biofuel consumption 

 

1990 – 2007 
 

 
in Hungary by fuel 2000 – 2007 

2

The production and use of liquid biofuels in Hungary
almost total biofuels consumption in 2008 was based 

Table 1: Total production and total consumption of biofuels in Hungary in 2003 and 2008 (TJ) 

  2003 2008 2003 2008 

Biodiesel   0 3864 0 3391 

Bioethanol  0 3335 0 1 

Total  0 7199 0 3392 

 
3. Development of car stock with pecial focus on alternativ ain

0 to 3 
ions in 2007. The historic development of the stock of gasoline cars shows a fluctuating 

 

 s e powertr s 
 

The passenger vehicles total stock in Hungary has increased from 1.9 millions cars in 199
mill
increasing trend, whereby the stock of diesel cars increased continuously. The stock of alternative 
cars is held by natural gas cars, see Figure 4.  
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Figure 3. Development of car stock in passenger 
transport in Hungary by fuel 1990 – 2007 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Hungary by 
category 2000 – 2007 

 
 

4. Energy policies for car passenger transport  

 

e documented in Table 2. 

Table 2. Policies for car passenger transport in Hungary 

National policies for car passenger transport in Hungary ar

VAT: There is a VAT of 25% on all types of fuels 
Fuel excise tax: Gas

Dies
xcise tax will apply for biofuels blended up to 

 from 1 January 2008 this tax exemption will also 
 into diesel. Fuel distribution companies not complying 

oline: Excise tax of 0.448 €/litre  
el: Excise tax of 0.368 €/litre 

From 1 July 2007 a tax reduction to 0% e
4.4% of the volume of gasoline and
apply to 4.4% of biodiesel blended
with the 4.4% requirement will have an extra tax burden of HUF 8 per litre of fuel at the 
wholesale level. 
In addition, as of 1 January 2007 the bioethanol component of fuel E85 (defined as 
containing at least 70% bioethanol) is exempt from excise duty. 

Registration 
tax: 

ns Based on emissio

Subsidy:  
Quota: The excise reduction has been enacted as part of the government of Hungary's decision in 

2006 setting a target of achieving 5.75% of biofuels as a proportion of the energy content 
f total fuel consumption for transport by 2010. o

Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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iesel Board EBB: http://www.ebb-eu.org/stats.php 
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IRELAND 
umption of passenger cars – conventional and alternative fuels 

 in Fig. 1, the total energy consumption of passenger transport in Ireland has 
re 

1. Energy cons

As it is depicted
grown continuously from 38 PJ in 1990 to 90 PJ in 2007. The main parts of the consumption a
gasoline and diesel.          
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Figure 1. Development of energy consumption 
in car passenger transport in Ireland by fuel 
1990 – 2007 

Figure 2: Development of energy consumption 
from alternative fuels in car passenger transport 
in Ireland by fuel 2000 – 2007 

and consumption of biofue

ince 2005 we can observe an increase of liquid biofuels, especially biodiesel, see Table 1. 

TJ) 
Biofuel production Biofuel consumption 

 

2. Production ls 

S

 

Table 1: Total production and total consumption of biofuels in Ireland in 2003 and 2008 (
 

  2003 2008 2003 2008 

Biodiesel  0 883 0 1675 

Bioethanol   0 222 0 0 

Total  0 1096 0 1675 

 

3. Development of car stock with pecial focus on alternativ ain

millions 

 s e powertr s 

 
The passenger vehicles total stock in Ireland has increased from 0.7 millions in 1985 to 1.9 
cars in 2007. The share of alternative vehicles is very low, see Figure 3.  
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Figure 3. Development of car stock in car 
passenger transport in Ireland by fuel 1985 – 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Ireland

2007 
 

 
by category 2000 – 2007 

 

4. Energy policies for car passenger transport  

 
documented in Table 2 and Figure 5. 

 
National policies for car passenger transport in Ireland are 

Table 2. Policies for car passenger transport in Ireland 
VAT: There is a VAT of 21.5% for gasoline and diesel, and 13.5% for electricity. 
Fuel excise tax: Gasoline: Excise tax of 0.509 EUR/litre (it was 0.401 EUR/litre between 2001 and 2003) 

Diesel: Excise tax of 0.368 €/litre 
Registration -up relief up 

, 
on level are applied to the Open Market Selling Price of 

tax: 
In addition to the benefit of the CO2 based VRT system, there is a further top
to 2,500EUR on the VRT payable available. 7 VRT rates, ranging from 14% to 36%
depending on the car's CO2 emissi
the car (see Fig.3). Rates will range from 100 EUR a year for the least CO2 emitting cars, 
to 2,000 EUR for cars with the highest emissions rating. 
In an effort to foster the use of electric cars and electric mopeds these are being 
exempted from VRT (Vehicle Registration Tax). 

Subsidy: fuel cars  Existing incentives for certain hybrid electric and flexible 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Ireland in 2008 
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ITALY 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in road passenger transport in Italy has grown from about 500PJ in 1980 
 2007. A major feature of road passenger transport in Italy is the continuous increase 
et share of diesel. Figure 1 shows how the diesel diffusion exploded in the years after 

2000 with the car makers offering a much wider range of diesel cars. Historically the diffusion of 
el 

to 880 PJ in
of the mark

diesel cars was made difficult by the taxation on diesel cars until the 1980s. In 2007 share of dies
in total energy consumption in car passenger transport was 53%. 
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Figure 1. Development of energy consumption in 
car passenger transport in Italy by fuel 1970 – 
2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger 
transport in Italy by fuel 2000 – 2007 
 

ger transport it is limited to the LPG/Natural  market 
as distribution around the country is insignificant. C of biofuel in transports is limited to 
some public transport fleets and in agriculture sector.  

2. Production and consumption of biofuels

Energy consumption concerning alternative fuels
passen

 

, showed in Figure 2, confirms that in car 
 Gas. Actually, biofuels have not a real
onsumption 

 
Table 1: Total production and total consumption of biofuels in Italy in 2003 and 2008 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  10046 21896 0 23332 

Bioethanol  0 1334 0 0 

Total  10046 23230 0 23332 

3. Development of car stock wi cial focus on alternat wertrain

vehic  stock in Italy has gr n from abou illion cars i 1970 to more an 35 
 cars in 20 7. Figure 3 shows d ent of th ock.  

 
rs was 

%. LPG/Natural gas cars had an important development in past decades. During the 

th spe ive po s 

 
Passenger le ow t 10 m n  th
million 0 evelopm e car st

Diesel cars increased their market share continuously. In 2007 the market share of diesel ca
about 34
1970s and 1980s the increase was modest. More recently, with by-power cars and the dramatic 
increase of gasoline/diesel prices, they register a new success. This is also due to incentives, and 
favourable local rules concerning circulation in the inner cities. 
Electric vehicles are limited to some city administration fleets and are not statistically significant 
until now. 
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Figure 3. Development of car stock in car 
passenger transport in Italy by fuel 1970 – 2007 
 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Italy by 
category 2000 – 2007 

 

sp

National policies for car passenger transport in Italy are documented in Table 2. 

sport in Italy 
AT: The VAT is 20% on all types of fuels 

4. Energy policies for car passenger tran ort  

 

 
Table 2. Policies for car passenger tran

V
Fuel excise tax: Gasoline: excise tax of 0.564 EUR/litre  

Natural gas/LPG: excise tax of 0.423 EUR/litre. 
Registration IPT + PRA + MCTC 
tax: 
Subsidy: Subsidies are available for electric cars and LPG/natural gas cars. They can differ form 

appage programs.  
 crisis, incentives of around 1500 EUR are 

cars respecting EURO 5 standards. 

Region to Region, and they are related to car scr
 2009) due to the economicMore recently (years

granted to buyers of new 
Many cities authorities in the country have limited the city centres circulation to 
environmental most performing Euro 4 cars and diesel cars with Anti Particulate Filters. As 
mentioned before, electric cars and other alternative cars do not suffer any restriction to 
the circulation during the restriction imposed by local authorities. 

Quota: Not later than 31/12/2005: share of 1,0% of biofuels used in transport sector 
Not later than 31/12/2008: share of 2,5% 
Not later than 31/12/2010: share of 5,75% 

Standards: Up to 2008 no standards exist for any type of car 
Other: No 
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LATVIA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

on in car passenger transport in Latvia has grown from 3.5 PJ in 1980 to 15 

he 
arket share of diesel in car passenger transport increased till 2001, and decrease afterwards 

 
Total energy consumpti
PJ in the year 2008. As can be seen from Figure 1 the highest growth rates were in recent years 
after 2002 and can be attributed at least to some extent to Latvia’ membership in the EU. T
m
slightly. With respect to alternative fuels in car passenger transport in Latvia there is a moderate 
stock of LPG which increased continuously in recent years. 
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Figure 1. Development of energy consumption in 
car passenger transport in Latvia by fuel 1990 –
2007 

Figure 2. Development of energy consumption from 
alternative fuels in car passenger transport in 
Latvia by fuel 2000 – 2007 

 

roduction and use of liquid biofuels in Latvia started onl gures of 
1104 TJ for biodiesel production and 81 TJ for biodiesel consumption are reported by international 

ore biodiesel than it consumed. 

ption 

 

2. Production and consumption of biofuels

he p

 

y in recent years. For 2008 fiT

statistics. It is of interest that Latvia produced by far m
 

Table 1: Total production and total consumption of biofuels in Latvia in 2003 and 2008 (TJ) 
 

 Biofuel production Biofuel consum

  2003 2008 2003 2008 

Biodiesel  0 1104 0 81 

Bioethanol  0 0 0 0 

Total  0 1104 0 81 

 

3. Development of car stock with pecial focus on alternativ ains

otal passenger vehicles total stock in Latvia has grown from about 230 000 cars in 1990 to more 
0 cars in 2007, see Figure 3. The percentage of alternative fuel vehicles is small and 

 s e powertr  

T
than 530 00
consists mainly of LPG cars, see Figure 4.  
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Figure 3. Development of car stock in passenger 
transport in Latvia by fuel 1990 – 2007 
 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Latvia by 
category 2000 – 2007 

 

sp

ational policies for car passenger transport in Latvia are documented in Table 2. 
 

ransport in Latvia 
 

 

. Energy policies for car passenger tran4 ort  

 
N

Table 2. Policies for car passenger t

VAT: There is a VAT of 21% on all types of fuels and vehicles. 
Fuel excise tax: Gasoline: excise tax of 0.379 EUR/litre  

Diesel: excise tax of 0.330 EUR/litre   
Registration tax: N.A.  
Subsidy: N.A. 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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LITHUANIA 
. Energy consumption of passenger cars – conventional and alternative fuels 

port in Lithuania has decreased from about 20 PJ 
 PJ in the year 2007. As can be seen from Figure 1 the highest growth rates 
s after 2004 and can be attributed at least to some extent to Lithuania’s 

th 
. 

1

Total energy consumption in car passenger trans
in 1995 to about 36
were in recent year
membership in the EU. The market share of diesel in car passenger transport is increasing. Wi
respect to alternative fuels in car passenger transport in Lithuania there is a moderate use of LPG
 

0

2000

4000

6000

8000

0

5

10

15

20

25

30

10000

12000

35

40

)

1995 1998 2001 2004 2007

En
er

gy
 c

on
su

m
pt

io
n 

(P
J

2000 2001 2002 2003 2004 2005 2006 2007

En
er

gy
 c

on
su

m
pt

io
n 

(T
J)

LPG/Natural Gas BiodieselGasoline Diesel Alternative fuels

 

Bioethanol
 

Figure 1. Development of energy consumption in 
car passenger transport in Lithuania by fuel 1995 
– 2007 

Figure 2. Development of energy consumption from 
alternative fuels in car passenger transport in 
Lithuania by fuel 2000 – 2007 

 

i
 TJ for biodiesel production and 1916 T re reported by 

ernational statistics. 

biofuels in Lithuania in 2003 and 2008 (TJ) 

2. Production and consumption of biofuels

The production and use of liquid biofuels in Lithuan
f 2429

 

a started only in recent years. For 2008 figures 
J for biodiesel consumption ao

int
 

Table 1: Total production and total consumption of 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 2429 0 1916 

Bioethanol  0 0 0 0 

Total  0 2429 0 1916 

 

3. Development of car stock with pecial focus on alternativ ain

ger vehic s total stock in Lithua 0  cars in 199 bout 
.6 million cars in 2007, see Figure 3. The percentage of alternative fuel vehicles is small and 

sts mainly of LPG cars. Since 2005 the stock of LPG cars decreased slightly, see Figure 4. 

 s e powertr s 

Passen le nia has grown from about 700 00 5 to a
1
consi
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Figure 3. Development of car stock in passenger 
transport in Lithuania by fuel 1995 – 2007 
 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Lithuania 
by category 2000 – 2007 

 

4. Energy policies for car passenger transport  

 
National policies for car passenger transport in Lithuania are documented in Table 2. 
 

Table 2. Policies for car passenger transport in Lithuania 
 

VAT: There is a VAT of 19% on all types of fuels and vehicles. 
Fuel excise tax: Gasoline: excise tax of 0.434 EUR/litre  

Diesel: excise tax of 0.330 EUR/litre   
Registration 
tax: 

  

Subsidy:  
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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LUXEMBOURG 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in road passenger transport in Luxembourg has grown from 18 PJ in 
1985 to 34 PJ in the year 2003, see Figure 1. After 2004 it decreased and reached 30 PJ in 2007. 
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Figure 1. Development of energy consumption in 
car passenger transport in Luxembourg by fuel 
1985 – 2007 

Figure 2. Development of energy consumption from 
alternative fuels in car passenger transport in 
Luxembourg by fuel 2000 – 2008 

2. Production and consumption of biofuels 

 
The use of liquid biofuels increased to 1735 TJ in 2008. This shows the very moderate absolute 
contribution to fuel use.  
 
Table 1: Total production and total consumption of biofuels in Luxembourg in 2003 and 2008 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 0 0 1735 

Bioethanol  0 0 0 0 

Total  0 0 0 1735 

 

3. Development of car stock with special focus on alternative powertrains 

 
Passenger vehicle stock in Luxembourg has doubled from about 0.15 million cars in 1985 to 0.3 
million in 2007, see Figure 3. Gasoline cars have had a very large market share of about two-third 
of the vehicle stock since 1985 compared to one-third of diesel cars and this distribution has 
remained until today.   
No information is available on the stock of alternative fuel cars.  
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Figure 3. Development of car stock in car 
passenger transport in Luxembourg by fuel 1985 
– 2007 

 

 

 

 

 

 

 

 

 

 

4. Energy policies for car passenger transport  

 
National policies for car passenger transport in Luxembourg are documented in Table 2 and Figure 
4. 
 

Table 2: Policies for car passenger transport in Luxembourg 
VAT: There is a VAT of 15% on all types of fuels exept LPG with a tax rate of 6% 
Fuel excise tax: Gasoline: excise tax of 0.4621 EUR/litre  

Diesel: excise tax of 0.2904 EUR/litre  
LPG: excise tax of 0.1016 EUR/litre 
Tax exemption of 100% for pure biofuel (B100/E100) consumed on the Luxembourg 
territory (2007) 

Registration 
tax: 

VAT of 15% is levied on new cars, second hand cars are not taxed. New cars are also 
subject to registration tax which is issued in the form of revenue stamps by a private 
company. Usually the tax has to be payed together with the registration plates. A set of 
two plates is € 16,51 including VAT 15%.  

Subsidy:  
Quota: A quota exists for biofuels: Incorporation of mandatory 2% biofuel as of Januar 1st 2007.  

Luxembourg national indicative targets for biofuels are: 5.75% in 2010.  
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
 

 
 
Figure 4. CO2-dependent subsidies/taxes for passenger vehicles in Luxembourg in 2008 
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MALTA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in car passenger transport in Malta has slightly declined since 2000 as 
can be seen from Figure 1. The market share of diesel in car passenger transport is virtually 
constant since 2001. With respect to alternative fuels in car passenger transport in Malta no use 
has been reported so far. 
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No use of alternative fuels in car passenger 
transport has been reported so far 

Figure 1. Development of energy consumption in 
car passenger transport in Malta by fuel 2000 – 
2006 

Figure 2. Development of energy consumption from 
alternative fuels in car passenger transport in Malta 
by fuel 2000 – 2007 

 

2. Production and consumption of biofuels 

There is virtually no production and use of biofuels in Malta. For 2008 figures of 40 TJ for biodiesel 
consumption are reported by international statistics. 
 

Table 1: Total production and total consumption of biofuels in Malta in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 0 0 40 

Bioethanol  0 0 0 0 

Total  0 0 0 40 

 

3. Development of car stock with special focus on alternative powertrains 

Total passenger car stock in Malta has grown from about 180 000 cars in 2000 to more than 220 
000 cars in 2007, see Figure 3. The share of alternative automotive technologies is currently very 
low, see Figure 4.  
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Figure 3. Development of car stock in car 
passenger transport in Malta by fuel 2000 – 2007 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Malta  

 

4. Energy policies for car passenger transport  

 
National policies for car passenger transport in Malta are documented in Table 2. 
 

Table 2. Policies for car passenger transport in Malta 
 

VAT: There is a VAT of 18% on all types of fuels and vehicles. 
Fuel excise tax: Gasoline: excise tax of 0.459 EUR/litre  

Diesel: excise tax of 0.352 EUR/litre   
Registration 
tax: 

 N.A. 

Subsidy: N.A. 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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THE NETHERLANDS 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in road passenger transport in the Netherlands has grown from 180 PJ in 
1980 to 249 PJ in the year 2000 and finally to 266 PJ in 2007. As can be seen from Figure 1 the 
gasoline use was relatively stable since 1980 while the use of diesel increased. LPG reached its 
peak in the eighties and decreased again afterwards. 
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Figure 1. Development of energy consumption 
in car passenger transport in the Netherlands 
by fuel 1980 – 2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in the Netherlands by fuel 2000 – 2007 

 
2. Production and consumption of biofuels 
 
The total use of liquid biofuels increased from 0 still in 2003 to 10780 TJ in 2008. In the last years 
a growing amount of biodiesel (920 TJ in 2006) and bioethanol (784 TJ in 2006) is blended with 
diesel and gasoline.  
 
Table 1: Total production and total consumption of biofuels in Netherlands in 2003 and 2008 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 3717 0 8457 

Bioethanol  0 200 0 2323 

Total  0 3917 0 10780 

 
3. Development of car stock with special focus on alternative powertrains 
 
Passenger vehicle stock in the Netherlands has grown from about 4.2 million cars in 1980 7.4 
million cars in 2007, see Figure 3. Gasoline cars have had a very large market share (over 85%) of 
the vehicle stock since 1980.  
Regarding the development of alternative car types LPG driven cars have increased from over 
300000 in 1980 to more than 0.5 million in 1990 and decreased after that again to a quarter of a 
million in 2007. The stock of electric cars started increasing since 1999 and stands at about 9500 
in 2007, see Figure 4.  
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Figure 3. Development of car stock in passenger 
transport in the Netherlands by fuel 1980 – 2007 
 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in the 
Netherlands by category 2000 – 2007 

 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in the Netherlands are documented in Table 2 and 
Figure 5. 

Table 2: Policies for car passenger transport in the Netherlands 
VAT: There is a VAT of 19% on all types of fuels and vehicles 
Fuel excise tax: Gasoline: excise tax of 0.714 EUR/litre  and a storage tax of 0.0059 EUR/litre 

Diesel: excise tax of 0.421 EUR/litre and a storage tax of 0.005 EUR/litre 
LPG: excise tax of 0.081 EUR/litre and a storage tax of 0.0031 EUR/litre 
There is no excise tax for Hydrogen. 

Registration 
tax: 

On new cars there is a registration tax of 27.4% (up from 2010) of the list price of the car 
with a reduction of 1288 euro for gasoline cars, a reduction of 1788 euro for CNG cars, an 
extra fee of 1076 euro for diesel cars.  
Additionally, the registration tax has a component that is based on the CO2 emissions of 
the vehicle. There is a reduction of 300 euro for diesel cars emitting less than 5mg/km of 
PM10. The coming years the registration tax will be fully replaced by taxes depending on 
the CO2-emissions of the car.  

Subsidy:  
Quota:  
Standards: Up to 2008 no standards existed for any type of car 
Other: No 

 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in the Netherlands in 2008 
 
References 
ODYSEE-Database 2009: http://www.odyssee-indicators.org/  
EUROBSERVER Biofuel reports 2004,2005,2006,2007 
European Biodiesel Board EBB: http://www.ebb-eu.org/stats.php 
European Bioethanol Fuel Association EBIO: http://www.ebio.org/ 

 



ALTER-MOTIVE                                     Deriving effective least-cost policy strategies for  
alternative automotive concepts and alternative fuels 

70

POLAND 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Total energy consumption in road transport has grown from about 100 PJ in 1990 to 250 PJ in 
2007. As can be seen from Figure 1 the highest growth rates started in 1990 (political 
transformation) and since 2003 till now. A major feature of road passenger transport in Poland is 
the continuous increase of the market share of diesel and LPG. 
Further important features are: 
- The sharp increase in 1990 – 91 is mostly due to massive influx to Poland of second-hand, old, 
high fuel consumption cars, mainly from Germany, after the democratic transition in 1989. 
- The other sharp increase started in 2004 with Poland’s accession to EU. 
The alternative fuels are dominated by LPG with a negligible contribution of natural gas. In the 
transportation sector in Poland it started to be used in 1990 and currently contributes about 15% 
of the total transport fuel consumption, as shown in Figure 2. 
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Figure 1. Development of energy consumption in 
car passenger transport in Poland by fuel 1990 – 
2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in Poland by fuel 2000 – 2007 

 
2. Production and consumption of biofuels 
 
The use of liquid biofuels increased by an average of 14 percent per year in the period from 1997 
to 2007, reaching a level of 16500 TJ in 2007.   
It is worth noting that the use of bioethanol (as admixture to petrol) was higher in 1997 than in 
2008. The decease in the use of bioethanol between 1997-2008 should be attributed at least partly 
to „black PR“ by some lobbies, during the debate on introduction of the Polish Biofuel Act, which 
finally failed to be introduced by the presidential veto. It was widely claimed in media that adding 
bio-components to mineral fuels would damage car engines. It should be noted than before then 
ethanol had been added to petrol without informing car users.  

 
Table 1: Total production and total consumption of biofuels in Poland in 2003 and 2008 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 9943 0 13211 

Bioethanol  1690 2459 1232 5291 

Total  1690 12402 1232 18502 

 
3. Development of car stock with special focus on alternative powertrains 
 
Passenger vehicle stock in Poland has grown from about 5.3 million cars in 1990 to more than 14 
million cars in 2007, which is illustrated in Figure 3. Regarding the development of alternative car 
types, the number of gas driven cars increased to nearly 2 million in 2007. Hybrid cars in Poland 
amounted to only 710 units in 2007, see Figure 4.  
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Figure 3. Development of car stock in car 
passenger transport in Poland by fuel 1990 – 
2007 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Poland 
by category 2000 – 2007 

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Poland are documented in Table 2. 
 

Table 2. Policies for car passenger transport in Poland 
VAT: There is a VAT of 22% on all types of fuels and vehicles. There is no exemption 
Fuel excise tax: Gasoline: excise tax of 0.488 EUR/litre since 2008 (2004 it was 0.352 EUR/litre) 

Diesel: excise tax of 0.339 EUR/litre (2004 it was 0.236 EUR/litre) 
Natural gas: excise tax of 0.090 EUR/litre (2004 it was 0.059 EUR/litre) 
Biofuels are almost fully exempted from the excise tax (tax reduction of approximately 
95%). 
Tax Excemptions: As it stands in the latest Excise Tax Act (Polish Official Journal 2009 nr 
3, pos. 11) fuels which contains more than 2% of bio-components are eligible to excise 
tax reduction of  
  - 1,565 PLN (0,364 EUR at present rate) per litre of bio-component added to petrol mix; 
  - 1,048 PLN (0,244 EUR at present rate) per litre of bio-component added to diesel mix;  
under the condition that the minimum excise tax is 10,00 PLN/1000 litres of fuel, which is 
the excise tax for pure biofuels.  
Biogas, hydrogen and bio-hydrogen are exempted from excise tax. 
 

Registration 
tax: 

Based on engine capacity, erpressend in litres, of the cilinders chambers. 
 (3,1% on cars up to 2 litres) 
(18,6 % on cars more than 2 litres) 

Subsidy: 
There are no direct subsidies to bio- or alternative fuels; 

Quota: 
Polish National Indicative Target for biofuels were set at the following levels: 

• 0,50 % - 2005 
• 1,50 % - 2006 
• 2,30 % - 2007 
• 3,45 % - 2008 
• 4,60 % - 2009 
• 5,75 % - 2010 

Standards: 
Euro 2 - since 1996, Euro 3 - since 2000, Euro 4 - since 2006, Euro 5 – since 2009 

Other: No 
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PORTUGAL 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Energy consumption of passenger cars3 in Portugal has grown from 33 PJ in 1980 to over 100 PJ in 
2007. As it can be seen from Figure 1 the highest growth rates were in the late 1990’s with a 
period of fuel prices’ stability and strong economic growth. This period also shows a continuous 
increase of the market share of diesel which reached its peak in 2007 (almost 30%). As shown 
from Fig.1b, alternatives fuels still have a negligible share of the market. However, new energy 
policy regarding biofuels penetration became effective in 2006 and will induce an important 
evolution in this sector in the following years as Portugal has committed to reach a 10% target in 
2010 for biofuels penetration in transport sector. 
Alternative fuels have currently a very marginal share of the market 
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Figure 1. Development of energy consumption 
in car passenger transport in Portugal by fuel 
1990 – 2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in Portugal by fuel 2000 – 2007 

 
2. Production and consumption of biofuels 
 
The total use of liquid biofuels increased from 0 in 2003 to 6024 TJ in 2008, see Table 1.  
 

Table 1: Total production and total consumption of biofuels in Portugal in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 9862 0 6023 

Bioethanol  0 0 0 1 

Total  0 9862 0 6024 

 
3. Development of car stock with special focus on alternative powertrains 
 
According to ACAP estimates passenger vehicle stock in Portugal has grown from about 1.6 million 
cars in 1990 to almost 4 million cars in 2007.  
As shown in Figure 3 diesel cars increased their market share continuously and represent currently 
more than 25% of the vehicle stock.  
Regarding the development of alternative car types in recent years gas driven cars (LPG) have 
decreased in number, their market share in 2007 was less than 0.4 %. 
As far as biofuels are concerned, the market penetration will not appear through the vehicle stock 
as the Portuguese strategy is mainly focussed in mixing biofuels with diesel oil or gasoline. 

                                                 
3 Because no explicit data for energy consumption in passenger car transport in Portugal are available, some 
estimates had to be conducted to get any useful data. These estimates are based on data available for total 
road energy consumption, car stock and the following assumptions: (i) 95% of total road gasoline is used in 
passenger cars (as is the average for countries with detailed available data); (ii) diesel passenger cars use 15% 
more energy per car (due to longer travel distances), (iii) LPG/Natural gas passenger cars use 10% more 
energy per car (due to longer travel distances). 
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For hybrid cars, the market development is recent and has induced a very small market share (less 
than 0.1% in 2007). For other alternative fuels sells are negligible (e.g. electric vehicles) or any 
(e.g. fuel cell vehicles). 
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Figure 3. Development of car stock in passenger 
transport in Portugal by fuel 1990 – 2007 
 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Portugal by 
category 2000 – 2007 

 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Portugal are documented in Table 2 and Figure 5. 
 

Table 2. Policies for car passenger transport in Portugal 
VAT: There is a VAT of 20% on all types of fuels and vehicles 
Fuel excise tax: Since January 2007: Gasoline 0.583 EUR/litre, Diesel 0.364 EUR/litre, LPG: 0.054 EUR/litre. Natural 

gas and biofuels are exempted from excise tax. 
Vehicle taxation: Since 2007, the policy for car taxation is to transfer tax burden from tax on acquisition (ISV-Imposto 

sobre Veículos) to the annual tax on ownership (IUC- Imposto Único de Circulação). ISV and IUC tax 
are calculated from two parts: cylinder capacity part and a CO2-related one. The CO2-part of ISV tax 
differs for diesel and non-diesel cars (LPG, NG and hybrid gasoline vehicles) and is based on CO2 
emissions. LPG, NG and hybrid vehicles enjoy 50% ISV tax reduction. Electric vehicles are exempted 
from the IUC tax. For old passenger cars (until 2007), tax remains based on cylinder (or electric 
power) capacity. 
Since 2009, an income tax reduction of 30% up to €796 is provided as an incentive for purchasing 
electric vehicles or passenger cars using exclusively RES as fuel. 

Subsidy: Subsidies are only available for car abatement. The subvention was limited to the purchase of new cars 
with CO2 emissions lower than 140 g/km. 

Quota: A quota exists for biofuels: Portuguese national indicative target is to reach a 10% incorporation of 
biofuels in transport sector by 2010. 

Standards: Up to 2008 no standards existed for any type of car 
Other: No 

 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Portugal in 2008 
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ROMANIA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

 
Beside one considerable exemption, the total energy consumption of passenger transport in 
Romania has grown continuously from about 30 PJ in 1992 to 65 PJ in 2006. As depicted in Figure 
1, we can see a break in the continuous increase of the consumption in 1998. We can assume that 
this break is not a real fact, rather than a change in the measuring method.   
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Figure 1. Development of energy consumption in 
passenger transport in Romania by fuel 1992 – 
2006 

Figure 2. Development of energy consumption 
from alternative fuels in passenger transport 
in Romania by fuel 2000 – 2006 

 
2. Production and consumption of biofuels 
 
The production and use of liquid biofuels in Romania started only in recent years. In principle, there 
is only a very fragmentary database about the penetration of biofuels in Romania. For 2008 figures 
of 2392 TJ for biodiesel production and 2521 TJ for biodiesel consumption are reported by 
international statistics. 
 

Table 1: Total production and total consumption of biofuels in Romania in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 2392 0 2521 

Bioethanol  0 0 0 0 

Total  0 2392 0 2521 

 
3. Development of car stock with special focus on alternative powertrains 
 
The total stock of cars in Romania increased continuously from 1.6 millions in 1992 to 3.6 millions 
in 2006, see Figure 3. The most important alternative vehicles for passenger transport in Romania 
are LPG vehicles. However, as shown in Figure 4 there is decreasing trend in their quantity. 
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Figure 3. Development of car stock in passenger 
transport in Romania by fuel 1992 – 2006 
 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Romania by 
category, 2000 – 2007 

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Romania are documented in Table 2. 
 

Table 2: Policies for car passenger transport in Romania 
 

VAT: There is a VAT of 19% on all types of fuels and vehicles 
Fuel excise tax: Gasoline: excise tax of 0.336 EUR/litre 

Diesel: excise tax of 0.284 EUR/litre  
Natural gas: excise tax of 0.275 EUR/m^3  
Biofuels are almost fully exempted from the excise tax (tax reduction of approximately 
95%). 

Registration 
tax: 

The special pollution tax (registration tax) is based on CO 2 emissions, cylinder capacity 
and compliance with Euro emission standards. In response to the current crisis, new cars 
registered between 15.12.2008 and 31.12.2009 are exempt from this tax if their engine 
capacity is below 2000 cc and they meet Euro 4 and 5 standards or if they are hybrid 
cars.   

Subsidy: N.A. 
Quota: N.A. 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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SLOVAKIA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

 
The total energy consumption for car passenger transport in Slovakia increased from 22 PJ in 1993 
to an historical peak of 36 PJ in 2002. Afterwards there was a slight decrease to 32 PJ in 2007. 
Whereas in absolute terms, diesel has only a small growth rate, gasoline consumption increased 
remarkable till 2002. No use of alternative fuels in car passenger transport has been reported so 
far. 
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No use of alternative fuels in car passenger 
transport has been reported so far 

 

Figure 1. Development of energy consumption in 
passenger transport in Slovakia by fuel 1993 – 
2006 

Figure 2. Development of energy consumption 
from alternative fuels in passenger transport in 
Slovakia  

 
2. Production and consumption of biofuels 
 
The production and use of liquid biofuels in Slovakia started only in recent years. For 2008 figures 
of 5373 TJ for biodiesel production and 2222 TJ for biodiesel consumption are reported by 
international statistics. It is of interest that Slovakia produced by far more biodiesel than it 
consumed. 
 

Table 1: Total production and total consumption of biofuels in Slovakia in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 5373 74 2222 

Bioethanol  0 2000 0 0 

Total  0 7373 74 2222 

 
3. Development of car stock with special focus on alternative powertrains 
 
Total passenger vehicles stock in Slovakia has increased from 0.88 millions in 1990 to 1.43 millions 
in 2007, see Figure 3. After 2003 there was a small break in the stock of cars, which can be 
assumed to be a change in the measurement method. With respect to alternative vehicles Figure 4 
shows that there was a continuously increasing trend of LPG vehicles. 
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Figure 3. Development of car stock in passenger 
transport in Slovakia by fuel 1990 – 2007 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Slovakia by 
category, 2000 – 2007 

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Slovakia are documented in Table 2. 
 

Table 2: Policies for car passenger transport in Slovakia 
 

VAT: There is a VAT of 19% on all types of fuels and vehicles 
Fuel excise tax: Gasoline: excise tax of 0.515 EUR/litre  

Diesel: excise tax of 0.481 EUR/litre  
Registration 
tax: 

Most vehicles (including automobiles, trucks and buses) used for business purposes in 
Slovakia are subject to road tax. The amount of the tax depends on the type of vehicle. 
The base for passenger cars is the cylinder volume, and varies from SKK 1,600 to SKK 
5,600. 

Subsidy: N.A. 
Quota: N.A. 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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SLOVENIA 
1. Energy consumption of passenger cars – conventional and alternative fuels 

The total energy consumption of car passenger transport in Slovenia has grown continuously from 
26 PJ in 1994 to 36 PJ in 2007, see Table 1. After 2000 the amount of gasoline decreased slightly, 
whereas the amount of diesel grew. Since 2005 we can observe an increase of biodiesel 
consumption, see Figure 2.  
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Figure 1. Development of energy consumption in 
car passenger transport in Slovenia by fuel 1994 
– 2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger 
transport in Slovenia by fuel 2000 – 2007 

 
2. Production and consumption of biofuels 
 
The use of biodiesel increased in the period from 2003 to 2008, reaching a level of 932 TJ in 2008. 
Also the production of biodiesel has grown to 331 TJ in 2008. Currently there is bioethanol use and 
consumption in Slovenia. 
  

Table 1: Total production and total consumption of biofuels in Slovenia in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  0 331 0 932 

Bioethanol  0 0 0 0 

Total  0 331 0 932 

 
3. Development of car stock with special focus on alternative powertrains 
 
Passenger vehicle stock in Slovenia has grown from about 0.6 millions cars in 1990 to more than 1 
million cars in 2007, see Figure 3. Diesel cars increased their market share continuously and 
represent currently more than 25 % of the vehicle stock.  
Regarding the development of alternative car types in recent years gas driven cars have increased 
to about 2300 in 2007.  
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Figure 3. Development of car stock in passenger 
transport in Slovenia by fuel 1990 – 2007 
 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Slovenia by 
category, 2000 – 2007 

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Slovenia are documented in Table 2. 
 

Table 2: Policies for car passenger transport in Slovenia 
VAT: There is a VAT of 20% on all types of fuels and vehicles 
Fuel excise tax: Gasoline: excise tax is 0.403 EUR/litre 

Diesel: excise tax of 0.383 EUR/litre   
Biofuels sold in pure form have been completely exempt from excise taxes since 
December 2003. Those sold in blends are subject to excise taxes, but may apply for a 
25% rebate. 

Registration 
tax: 

Based on price (1% –13%) 

Subsidy: N.A. 
Quota: A law requiring producers and retailers to supply a certain percentage of the market share 

as biofuels is planned. It will help meet a target of 1% penetration by 2010. 
Fuel excise duty increased by over 60 percent between 1999 and 2002. 

Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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SPAIN 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Beside two small exemptions – between 1988 and 1995 – total energy consumption in car 
passenger transport in Spain, has grown continuously from 220 PJ 1980 to 520 PJ in 2007. As it is 
depicted in Figure 1, by 1995 the amount of gasoline starts to decrease slightly, whereas the 
amount of diesel strongly grew. The consumption of alternative fuels has grown continuously since 
2004, see Figure 2. The major amount of consumption of alternative fuels is being held by LPG. 
This part remains to stay approximately constant over the period of 2000 till 2006. In 2004 we can 
observe an increase of liquid biofuels, as well as a smooth decline of LPG. 
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Figure 1. Development of energy consumption in 
passenger transport in Spain by fuel 1980 – 2007 

Figure 2. Development of energy 
consumption from alternative fuels in 
passenger transport in Spain by fuel 2000 – 
2006 

 
2. Production and consumption of biofuels 
 
The production and use of liquid biofuels in Spain started in about 2000 and has increased 
considerably in recent years For 2008 figures of 7618 TJ for biodiesel production, 6745 for 
Bioethanol production and 21730 TJ for biodiesel consumption as well as 4730 TJ for Bioethanol 
consumption are reported by international statistics. 
 

Table 1: Total production and total consumption of biofuels in Spain in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  221 7618 3790 21730 

Bioethanol  4277 6745 4 4730 

Total  4498 14363 3795 26460 

 
 
3. Development of car stock with special focus on alternative powertrains 
 
As shown in Figure 3 the passenger vehicles total stock in Spain has increased from 6.83 millions in 
1980 to 16.3 millions in 2007. Whereas the stock of alternative vehicles is very small, the 
penetration of gasoline cars starts to decline in 2000. There are no reliable data available about the 
registrations of alternative vehicles in Spain. 
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No reliable data on use of alternative vehicles 
in car passenger transport in Spain has been 

documented so far 
 
 

Figure 3. Development of car stock in passenger 
transport in Spain by fuel 1980 – 2007 

Figure 4. Development of stock of alternative 
vehicles for passenger transport in Spain  

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Spain are documented in Table 2 and Figure 5. 
 

Table 2. Policies for car passenger transport in Spain 
VAT: There is a VAT of 16% on all types of all fuels  
Fuel excise tax: Gasoline: excise tax of 0.360 EUR/litre since 2002 (prises rose continuously between 1986 

to 2002). 
Diesel: excise tax of 0.302 EUR/litre since 2007 (it was 0.294 EUR/litre between 2002 and 
2007). 
Natural gas is exempted from excise tax. 
Electricity is taxed with 4.864% (special tax) and 6% (turnover tax). 

Registration 
tax: 

The registration tax is based on CO2 emissions. Rates vary from 0% (up to 120 g/km) to 
14.75% (200 g/km and more) (see Fig.3). Purchasers of new cars emitting maximum 140 
g/km and costing maximum € 30,000 can obtain an interest-free loan up to €10,000 EUR 
if they have a car that is 10 years old or more (or has a mileage exceeding 250,000 km) 
scrapped simultaneously. 

Subsidy: N.A. 
Quota: N.A. 
Standards: Up to 2008 no standards existed for any type of car 
Other: No 
 
 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Spain in 2008 
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SWEDEN 
1. Energy consumption of passenger cars – conventional and alternative fuels 

Since 1970 total energy consumption for passenger road transport has grown from roughly 100 PJ 
to about 180 PJ in 2007, see Figure 1. The highest growth rates were in the early 1970s, late 
1980s and the first years of the new millennium. It is also interesting to note that total energy 
consumption has levelled off in the last 3 – 4 years, mainly due to more energy efficient cars. 
During the same period use of gasoline has decreased, while the market share of diesel and 
alternative fuels, mainly bioethanol, has increased.  
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Figure 1.Development of energy consumption in 
car passenger transport in Sweden by fuel 1970 – 
2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger 
transport in Sweden by fuel 2000 – 2007 

 
2. Production and consumption of biofuels 
 
Over the last decade the use of alternative fuels has increased constantly with ethanol as the main 
fuel option. Total use of alternative fuels in 2007 were roughly 9 
000 TJ, 85% out of that being ethanol, see Figure 2. However, total contribution of alternative fuels 
in car passenger transport in Sweden was only about 5% in 2007.  
 

Table 1. Total production and total consumption of biofuels in Sweden in 2003 and 2008 (TJ) 
 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  37 3635 147 5438 

Bioethanol  1445 1734 2744 9449 

Total  1482 5369 2891 14887 

 
3. Development of car stock with special focus on alternative powertrains 
 
Since 1970 the passenger car stock in Sweden has grown from about 2.3 millions cars to about 4.3 
million cars in 2008, see Figure 3. Gasoline cars are totally dominant on the Swedish market, 
making up 86% of the stock in 2008. However, cars run on diesel shows a strong up-going trend 
for the last couple of years. The same trend is also seen for Flex-Fuel-Vehicles (FFVs), see Figure 
4. In 2008, 21% of new registered cars were FFVs and FFVs do now make up 4.5% of the total 
stock. However, since the FFVs can be fuelled with either E85 or gasoline, the actual fuel use is to a 
large extent dependent on the price at the fuel station. 
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Figure 3. Development of car stock in car 
passenger transport in Sweden by fuel 1970 – 
2008 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in Sweden 
by category 2000 – 2008 

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in Sweden are documented in Table 2 and Figure 5. 
 

Table 2. Policies for car passenger transport in Sweden 
VAT: There is a VAT of 25% on all types of fuels and additional energy- and CO2-taxes 
Fuel excise tax: Gasoline: Excise tax of 0.568 EUR/litre 

Diesel: Excise tax of 0.446 EUR/litre 
In addition to the VAT there are energy and CO2 taxes on all fossil fuels, the levels vary 
and have been changed once a year the last couple of years. Biofuels are exempt from 
both energy and CO2 taxes. 

Registration 
tax: 

None 

Subsidy: Local subsidies are available for eco-friendly vehicles, i.e. vehicles running on alternative 
fuels and/or has very low CO2 emissions. In many municipalities these cars have free or 
subsidised parking. 

Quota: Almost all gasoline sold in Sweden include 5% ethanol, which is a result from the biofuel 
tax exemption. During 2009 10% blending become legal and by the end of 2009 there 
was 7% ethanol blended in gasoline. 

Standards: Up to 2008 no standards existed for any type of car 
Other: Customers buying a new eco-friendly car for private use receive 10,000 SEK in a 

governmental cash payback. This offer was valid between 1 April 2007 and 30 June 2009.  
 

 
 
Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in Sweden in 2008 
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UNITED KINGDOM 
1. Energy consumption of passenger cars – conventional and alternative fuels 

The total energy consumption of passenger transport in UK has grown continuously from 575 PJ in 
1990 to about 1000 PJ in 1992. After that the consumption remains to stay constant. As it is 
depicted in Figure 1, by 1995 the amount of gasoline starts to decrease slightly, whereas the 
amount of diesel grows smoothly after 1992.  
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Figure 1. Development of energy consumption in 
car passenger transport in the UK by fuel 1980 – 
2007 

Figure 2. Development of energy consumption 
from alternative fuels in car passenger transport 
in the UK by fuel 2000 – 2007 

 
2. Production and consumption of biofuels 
 
Table 1 shows the consumption of biofuels in 2003 and 2008. We can observe a significant growth 
of biodiesel.  

Table 1. Total production and total consumption of biofuels in UK in 2003 and 2008 (TJ) 

 Biofuel production Biofuel consumption 

  2003 2008 2003 2008 

Biodiesel  331 7066 589 28945 

Bioethanol  0 1667 0 4447 

Total  331 8733 589 33392 

 
3. Development of car stock with special focus on alternative powertrains 
 
The passenger vehicles stock in UK has increased from 10 millions in 1970 to 27 millions in 2007. 
Whereas the stock of alternative vehicles and diesel cars grows continuously, the penetration of 
gasoline cars stayed nearly constant since about 1990. In 2007 there was a stock of about 3200 
electric cars in the UK. 
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Figure 3. Development of car stock in car 
passenger transport in the UK by fuel 1970 – 
2007 
 

Figure 4. Development of stock of alternative 
vehicles for car passenger transport in the UK 
by category, 2000 – 2007 

 
 
4. Energy policies for car passenger transport  
 
National policies for car passenger transport in the UK are documented in Table 2 and Figure 5. 
 

Table 2. Policies for car passenger transport in the UK 
VAT: There is a VAT of 17.5% on gasoline, 5% on automotive diesel and hydrogen 
Fuel excise tax: Gasoline: excise tax of 0.661 EUR/litre 

Diesel: excise tax of 0.661 EUR/litre 
Registration 
tax: 

None 

Subsidy: N.A. 
Quota: In force since April 2008, the Renewable Transport Fuels Obligation (RTFO) places an 

obligation on fuel suppliers to ensure a 2.5% (2008), 3.75% (2009) and 5%vol (2010) 
inclusion of renewable fuels in all fuels and to publicly report on the carbon savings and 
sustainable production of biofuels supplied. Non-complying suppliers will pay a penalty. 

Standards: Up to 2008 no standards existed for any type of car 
Other: No 
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Figure 5. CO2-dependent subsidies/taxes for passenger vehicles in the UK in 2008 (gasoline, diesel 
vs. alternative fuels) 
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IV. APPENDIX: IMPORTANT CONVERSION FACTORS USED 

 
 
Energy: 
 
1 litre gasoline = 8.94 kWh = 32.18 MJ 
 
1 litre diesel = 9.98 kWh = 35.91 MJ 
 
1 litre LPG = 7.03 kWh = 25.30 MJ 
 
1 litre bioethanol = 7.78 kWh = 28.01 MJ 
 
1 litre biodiesel = 10.22 kWh = 36.79 MJ 
 
 
CO2 emissions: 
 
1 litre gasoline = 2.36 kg CO2  
 
1 litre diesel = 2.63 kg CO2 
 
1 litre LPG = 1.66 kg CO2 
 
1 litre bioethanol = 1.52 kg CO2 
 
1 litre biodiesel = 2.50 kg CO2 
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