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TERM 2004 31 EEA 32 – Uptake of cleaner and alternative fuels

(
Many Member States have introduced incentives to promote low and zero sulphur fuels towards the objective of reducing the sulphur content of fuels to a maximum of 50 ppm by 2005 and to a maximum of 10 ppm by 2009, however, the penetration is still rather low. A reduction in the sulphur content of petrol and diesel fuels is expected to have a large impact on exhaust emissions as it will enable the introduction of more sophisticated after-treatment systems.


The penetration of biofuels and other alternative fuels is also very low. The share of biofuels in the EU25 is less than 0.5 %, still far off the 2 % target set for 2005. Alternative fuels may offer significant environmental advantages, especially with regard to GHG abatement targets.


The introduction of unleaded petrol is a major success story in the EU25 as leaded petrol has been completely phased out. As far as leaded petrol is concerned, the objective of switching towards less environmentally harmful fuels has thus been achieved, though the complete uptake of unleaded petrol in the CC4 is expected to be completed by the date of Accession.

Figure 1:
Low sulphur fuel use in the EU15, 2002
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NB: Data for the EU10, CC4 and EFTA3 are not available and therefore not included in the above graph.

Source: European Commission, 2004

Figure 2:
Biofuels use in selected countries, 1994 and 2002
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NB: Data for other countries are not available and therefore not included in the above graph. Data for 2002 are based on production of biofuels (biodiesel and bioethanol) rather than consumption.

Source: Eurostat, 2004; EurObserv’ER
Results and assessment 

Policy relevance

With the aim to improve air quality, EU legislation required leaded petrol to be phased out by 2000, although allowing for the possibility of a postponement in the enforcement of this measure until 2005 in those countries where it might create serious socio-economic difficulties. The EU10 and CC4 countries should harmonise their legislation with EU legislation, as this is a membership prerequisite. In order to facilitate the introduction of stricter emission standards, EU legislation requires the reduction of the sulphur content of fuels to 50 mg/kg by 2005 and the further reduction below 10 mg/kg by 2009. Furthermore, EU policy aims at an increased use of alternative fuels, like electricity, liquefied petroleum gas (LPG), natural gas (NG), alcohol mixtures, hydrogen and biofuels. By 2005 and 2010 the EU’s fuel consumption should have a 2 % and 5.75 % share of biofuels respectively.

Policy context

Road

The aim of the first Auto-Oil Programme (European Commission, 2000) was to provide the technical basis for a legislative proposal on fuel quality, which would take effect in the year 2000. The resulting directive (98/70/EC (
)) contains fuel quality specifications which enter into force in two stages, the first on 1 January 2000 and the second on 1 January 2005, including:

· phasing out leaded petrol (leaded petrol is no longer sold in the European Member States);

· reducing the sulphur content in petrol and diesel to a maximum of 50 mg/kg;

· having a maximum permissible limit on the aromatic content of petrol (35 % by volume), e.g. reducing of the benzene content of petrol to a maximum of 1 %.

The Auto-Oil II programme (European Commission, 2000) was launched in order to prepare the analytical basis for more stringent vehicle emissions and fuel standards for the year 2005. Auto-Oil II did not investigate the impacts of lowering the sulphur content (in petrol and diesel) or aromatics content (in petrol) on road transport emissions and air quality and took as fixed the sulphur and aromatics limits for petrol and diesel in 2005, as agreed upon under the Auto-Oil I programme.

Air quality modelling of different fuel scenarios (applied from 2005 onwards) suggests that significant reductions of PM (and modest reductions of NOx and VOC) emissions can be expected from improved diesel quality. Improved petrol quality is predicted to result in a reduction of VOC emissions but, at the same time, in an increase of NOx emissions.

Directive 98/70/EC has recently been amended in order to complete the environmental specifications for petrol and diesel fuels in accordance with Article 9 (European Commission, 2001). According to the resulting directive 2003/17/EC (
), the level of sulphur in petrol and diesel is further reduced below the 50 ppm (parts per million) level already mandated for 2005 and the use of zero sulphur petrol (below 10 ppm) will be mandatory effective 1 January 2009.   In the case of diesel the final date for market switchover to 10 ppm is also expected to be 1 January 2009 although this will be confirmed before the end of 2005. 

EU10 and CC4 are obliged to implement the original 1998 fuel quality directive and the amending legislation Directive 2003/17/EC.

Maritime

Directive 1999/32/EC (
) on the Sulphur Content of Liquid Fuels sets sulphur limits for marine distillate oil used in Community territorial waters. The directive currently prohibits the use of marine gas oils having over 0.2 % sulphur in Community territorial waters. The sulphur content will be further reduced to 0.1 % as from 1 January 2008. The directive’s definition of marine gas oil includes marine diesel oils also, while marine heavy fuel oils are not subject to EU environmental legislation.

In its Communication to the European Parliament and the Council, the Commission (European Commission, 2002) proposes ‘A European Union strategy to reduce atmospheric emissions from seagoing ships’. The priority is to reduce sulphur dioxide (SO2) emissions from shipping in EU sea areas, and in parallel with the Communication a proposal for a directive is being published introducing new sulphur limits for marine fuels. The strategy also includes recommendations for action from other stakeholders underlining the importance of EU Member States working together through the International Maritime Organization to bring about tougher international standards through MARPOL Annex VI. It also mentions that shipping, oil and port industries also have a central role to play.

Rail

The use of renewable energy sources for electricity production, which can be considered as ‘cleaner fuels’ in rail, is promoted through the Commission’s White Paper ‘Energy for the future: renewable sources of energy’ (European Commission, 1997). It should be noted that some alternative fuels, particularly electricity and hydrogen, simply move some of the air pollution (including CO2) elsewhere, unless renewable or nuclear sources are used for the production of these fuels. Nevertheless, electric engines may lead to less local problems related to air pollution (e.g. health) and certainly produce less noise in urban areas.

All modes

Directive 2003/30/EC (
) on the promotion of the use of biofuels or other renewable fuels for road transport has been recently adopted. According to this, Member States will aim to ensure that the minimum proportion of biofuels sold on their markets, calculated on the basis of energy content, is 2 % of all petrol and diesel for transport purposes on their markets by 31 December 2005 and will reach 5.75 % by 31 December 2010.
At Member state level
Public bodies in France operating more than 20 vehicles are obliged to acquire 20 % of alternative-fuelled vehicles as the older ones are replaced. Provisions have also been made for encouraging the purchase of electric cars through financial aid packages.

A fleet of 10 ‘EcoCabs’ has taken to London's streets as Britain launched a multi-million pound programme for cleaner vehicles. An ‘EcoCab’ has had its diesel engine removed and replaced with a liquefied petroleum gas (LPG) engine. If the experiment works, up to 130 more of London's 19 720 black cabs will undergo the conversion to LPG. There are also plans to extend the conversions to buses, which also run on diesel at present.

The German government established a prerequisite for the support of natural gas cars by extending the 75 % discount in the mineral oil tax for the fuel type to 2009. The government has also invested over eight million marks in a scheme to introduce 1 000 natural gas-driven taxis in Berlin.

CNG powered buses are in normal operation from some years in different cities in Spain. At present, in Madrid and Barcelona these buses represent near 10 % of the total urban public transport fleet, while in other cities (e.g. in Sevilla, Valencia and Bilbao) they represent a lower percentage or are now just being introduced. Electric and hybrid technologies are undergoing operational tests in urban buses in some Spanish cities.

The European Commission’s CUTE (Clean Urban Transport for Europe) demonstration project supports nine European cities in introducing hydrogen into their public transport system: Amsterdam, Barcelona, Hamburg, London, Luxembourg, Madrid, Porto, Stockholm and Stuttgart.

These cities want to demonstrate that hydrogen is an efficient and environmentally friendly power source. Twenty-seven fuel-cell powered buses, running on locally produced and refilled hydrogen, should prove that zero emission public transport is possible today when ambitious political will and innovative technology are combined.

This hydrogen/fuel cell bus project is the first project worldwide which addresses at the same time the production of hydrogen, the hydrogen refilling in city centres and the operational use in commercial public transport systems. These buses will be operated like conventional buses, on the same lines and under the same tight time schedule for best comparative assessment of performance and costs.

Environmental context

Poor air quality affects human health, ecosystems, crops and buildings. Through pollutant emissions transport contributes significantly to the impairment of air quality (see TERM 2004 03 – Transport emission of air pollutants). Switching to more environment friendly fuels, e.g. phasing out leaded fuels, lowering the sulphur content of fuels and setting more stringent emission standards (see TERM 2004 34 – Proportion of vehicle fleet meeting certain air and noise emission standards), contributes to improve air quality.

Road vehicles are increasingly reliant upon catalytic after-treatment devices to attain the emissions limits laid down in EU Directives. While effects of fuel quality changes alone on emissions from fixed technology engines are relatively small compared to reductions achievable from changes to engine technology, real benefits from changes to fuel quality arise when they are used to enable new technologies. The introduction of unleaded petrol for catalyst cars, low sulphur fuels for Euro 2 vehicles and development of detergent additives to prevent problems in fuel injected engines show where fuel properties are effective as an enabling tool.

More specifically, the adverse effect of sulphur in petrol and diesel fuels on the effectiveness of catalytic exhaust gas after-treatment technologies is well established for road vehicles. Accordingly a reduction in the sulphur content of petrol and diesel fuels is likely to have a larger impact on exhaust emissions than changes to the other fuel parameters. Thus, the main reason for lowering the sulphur content of fuels is not to reduce SO2 emissions, which have already been substantially reduced in the past two decades, but to facilitate the introduction of more sophisticated after-treatment technologies, e.g. advanced de-NOx and particulate filters while at the same time not compromising fuel efficiency targets.

Biofuels might be another way of lowering the environmental pressure from fuel consumption, though the impact on the environment of biofuel use is still being debated. Biofuels basically reduce emissions of greenhouse gases since the CO2 produced is derived from carbon extracted from the atmosphere during plant growth. A main problem is the impact of fertiliser and pesticide use, which could in some production systems balance the positive effect of fossil fuel substitution, because some biofuel crops are ‘fertiliser and pesticide intensive’ crops. In addition, if significant areas of agricultural land are dedicated to biofuel production there could be substantial pressure to intensify food production on the remaining land, with negative impact on the biodiversity and landscape values of farmland in Europe. Presently studies are on-going to quantify these issues.

Assessment

Though data are not available for all Member States, the share of biofuels in the EU25 in 2002 was still low, accounting for 0.45 % of all petrol and diesel sold for transport purposes. This share has more than doubled over the last seven years; however more effort is needed to reach the 2 % and 5.75 % objectives by the end of 2005 and 2010 respectively.

Austria has introduced biofuels already since 1989, while France and the Czech Republic have the highest shares of biofuels sold in their markets, 0.90 % and 1.43 % respectively. Currently, Germany, Austria and Sweden use 100% pure biodiesel in adapted vehicles. In France biodiesel is blended at 30% in captive fleets and also used in blends of 5% in normal diesel fuel. In Italy it is blended at 5% in normal diesel fuel. The European Commission has approved a plan by Germany to exempt a range of biofuels from EU excise taxes imposed on normal conventional energy products produced from fossil fuels. The biofuel Directive is expected to gradually increase the share of biofuels used in road transport.

With conventional gasoline and diesel becoming virtually sulphur and lead-free and with emission norms being tightened to more than 90 % reduction of most conventional emissions, biofuels will offer little, if any, emission advantage over gasoline and diesel in the future except for the potential to significantly reduce CO2 emissions.

The share of low sulphur petrol and diesel in the EU-15 in 2002 was 16.6 % and 20.8 % respectively, while the share of zero sulphur fuels was much lower, accounting for less than 2 % of the total petrol and diesel sold in the European market. In view of the 2005 and 2009 mandates for the use of low and zero sulphur fuels respectively, many Member States have introduced incentives to promote these fuels. Denmark, Finland and the United Kingdom have already switched to 50 ppm diesel fuel. Sweden introduced a large incentive for the distribution of 10 ppm ‘city diesel’ in 1991. Initially intended as a fuel only for city areas, it now covers the entire market.

Apart from Sweden who already switched to 50 ppm petrol, Austria, the UK and Germany have the highest shares with 65.4%, 32.8 % and 20.2 % respectively. However, sulphur free petrol is not yet widely available in the EU-15, as only Ireland has a significant market share of 35.1 %, while Austria and Germany have also a limited share of 4.5 % and 3.8 % respectively.

The UK is planning to raise the tax rates for certain types of gasoline to encourage the use of sulphur free fuels. According to the new budget proposal, this incentive should lead to sulphur free fuels becoming the standard specification in the UK by the end of 2004, well ahead of their mandatory introduction on January 2004. The Norwegian government also considers offering oil companies tax incentives to sell low sulphur fuels and comply thus with EU legislation. Though Norway is not an EU member state, it must adopt virtually all EU environmental legislation as a European Economic Area agreement participant.

Some of the EU10 and CC4 countries have developed further-reaching policy to promote the use of cleaner and alternative fuels. In Lithuania a law on biofuels is in force together with national standards and rules for transportation and trade of LPG and biofuels and European standard EN 590 (
). Poland and Romania have already introduced tax incentives for low sulphur fuels.

The phase-out of leaded petrol is one of the most successful integration policies in the European Union. Unleaded petrol was introduced in Europe in 1985. The share of unleaded petrol increased on average by 10.4 % per year during the last decade, reaching over 90 % in 2000. With the ban of leaded petrol in Greece and Italy – as of January 2002 – leaded petrol is no longer sold in the EU.

In the EU10 and CC4 countries the process of phasing out leaded petrol started around 5 years later than in the EU. In spite of the lack of complete data-series, it is known that leaded petrol is no longer sold in the acceding countries with the exception of Cyprus and Malta where no data is available. In Iceland and Norway leaded petrol is no more sold since 1999. 

An important factor boosting replacement of leaded with unleaded fuel has been the requirement of catalytic converters for both imported and domestically produced cars, starting in 1993 in Slovakia. Other acceding countries soon followed (Slovenia 1994, Poland 1995 and Hungary 1996). 

It is important to note that although one normally assumes that the unleaded fuel use is related exclusively to the number of passenger cars fitted with catalytic converters, this may not be entirely correct. It is observed that unleaded fuel is used extensively even by non-catalytic cars, since it is generally cheaper because of incentives.

Sub-indicator: Consumption of other alternative fuels

(
Despite efforts at the EU level to promote alternative (electricity, natural gas, fuel cells) and renewable energy sources for transport, these still have a low penetration. Alternative fuels still account for only a small fraction of total fuels sold.

Figure 3:
Share of liquefied petroleum gas (LPG) and natural gas (NG) in total fuel consumption by road transport in the EEA, 1990-2001
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NB: Data for the CC4 are also available but not considered reliable yet; data for the EFTA3 are not available and therefore not included in the above graph..

Source: Eurostat, 2003
Assessment

The volume of natural gas sold in the EU25 increased over the past decade by 94 % between 1990 and 2001. At the same time, LPG consumption increased by 32 %. 

The share of LPG and NG in total road fuel consumption in the EU25 (expressed in oil equivalents) increased marginally from 1.3 % in 1990 to 1.4 % in 2000. It should be noted that the above share decreased in the EU15 from 1.4 % to 1.2 %, due to the loss in market share of LPG. However, the above share increased considerably from 0.2 % to 3.4 % in the EU10 over the same period. An explanation for this decrease in LPG consumption in the EU15 could be that LPG-fuelled vehicles mainly compete with diesel vehicles, which have become much more fuel-efficient over recent years.

LPG is cheap and traditionally seen as an environmentally friendly fuel. However, with gasoline and diesel becoming much cleaner than in the past, this advantage is rapidly diminishing. Thus, it can be debated to what extent LPG should be considered a “cleaner” fuel.
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Data
Table 1:
Share of low and zero sulphur fuels in total petrol and diesel consumption in 2002

Unit:
%

	
	
	Petrol
	
	
	Diesel
	

	
	Regular
	<50 ppm
	<10 ppm
	Regular
	<50 ppm
	<10 ppm

	Austria
	30.1%
	65.4%
	4.5%
	100.0%
	0.0%
	0.0%

	Belgium
	100.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%

	Denmark
	100.0%
	0.0%
	0.0%
	0.0%
	100.0%
	0.0%

	Finland
	100.0%
	0.0%
	0.0%
	1.0%
	99.0%
	0.0%

	France
	100.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%

	Germany
	76.0%
	20.2%
	3.8%
	85.5%
	14.6%
	0.0%

	Greece
	100.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%

	Ireland
	64.1%
	0.8%
	35.1%
	100.0%
	0.0%
	0.0%

	Italy
	100.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%

	Luxembourg
	97.9%
	2.2%
	0.0%
	100.0%
	0.0%
	0.0%

	Netherlands
	100.0%
	0.0%
	0.0%
	18.6%
	81.4%
	0.0%

	Portugal
	100.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%

	Spain
	100.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%

	Sweden
	0.0%
	100.0%
	0.0%
	0.0%
	0.0%
	100.0%

	United Kingdom
	67.2%
	32.8%
	0.0%
	0.0%
	100.0%
	0.0%

	EU-15
	81.8%
	16.6%
	1.6%
	77.3%
	20.8%
	2.0%


Source: European Commission, 2004
Table 2:
Share of biofuels in total transport consumption, 1994-2002

Unit:
%

	
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Austria
	0.09 %
	0.10 %
	0.11 %
	0.11 %
	0.12 %
	0.12 %
	0.14 %
	0.16 %
	0.38 %

	Belgium
	0.09 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %

	Czech Republic
	0 %
	0 %
	0 %
	0 %
	0 %
	0.38 %
	0.92 %
	0.65 %
	1.43 %

	Denmark
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0.24 %

	France
	0.22 %
	0.40 %
	0.58 %
	0.72 %
	0.61 %
	0.67 %
	0.76 %
	0.75 %
	0.90 %

	Germany
	0.04 %
	0.05 %
	0.08 %
	0.13 %
	0.14 %
	0.18 %
	0.36 %
	0.36 %
	0.76 %

	Italy
	0.37 %
	0.19 %
	0.13 %
	0.20 %
	0.22 %
	0.22 %
	0.22 %
	0.22 %
	0.53 %

	Poland
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.56 %

	Spain
	0 %
	0 %
	0 %
	0 %
	0 %
	0 %
	0.24 %
	0.22 %
	0.36 %

	Sweden
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.46 %

	UK
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.01 %

	EU25
	0.14 %
	0.15 %
	0.19 %
	0.25 %
	0.24 %
	0.26 %
	0.39 %
	0.38 %
	0.45 %


NB: Data for 2002 are based on production of biofuels (biodiesel and bioethanol) rather than consumption.
Source: Eurostat, 2004; EurObserv’ER, 2004
Table 3:
Share of LPG and natural gas in energy consumption of road transport

Unit:
%

	
	1985
	1990
	1995
	2000

	Austria
	0.38
	0.18
	0.66
	0.08

	Belgium
	1.46
	0.96
	0.93
	1.39

	Denmark
	2.28
	0.34
	0.15
	0.23

	Finland
	0.00
	0.00
	0.00
	0.00

	France
	0.24
	0.15
	0.08
	0.54

	Germany
	0.03
	0.01
	0.13
	0.12

	Greece
	0.65
	0.84
	0.96
	0.42

	Ireland
	1.76
	0.42
	0.44
	0.25

	Italy
	5.18
	5.53
	5.50
	4.87

	Luxembourg
	1.50
	0.50
	0.29
	0.15

	Netherlands
	11.83
	12.41
	9.28
	7.42

	Portugal
	0.00
	0.00
	0.00
	0.47

	Spain
	0.64
	0.16
	0.40
	0.37

	Sweden
	0.12
	0.04
	0.00
	0.00

	United Kingdom
	0.00
	0.00
	0.00
	0.02

	Bulgaria
	0.00
	0.00
	0.00
	5.27*

	Cyprus
	N/A
	N/A
	N/A
	N/A

	Czech Republic
	0.00
	0.00
	0.54
	2.01

	Estonia
	0.00
	0.00
	0.26
	0.00

	Hungary
	0.00
	0.01
	0.04
	0.06

	Latvia
	N/A
	2.81
	0.37
	3.60

	Lithuania
	N/A
	1.79
	2.82
	12.58

	Malta
	0.00
	0.00
	0.00
	0.00

	Poland
	0.00
	0.00
	2.69
	5.60

	Romania
	N/A
	0.28
	7.62
	1.58

	Slovak Republic
	0.00
	0.00
	0.00
	0.00

	Slovenia
	N/A
	0.00
	0.00
	0.00

	Turkey
	0.00
	0.00
	0.00
	7.83*

	EEA-28
	N/A
	1.21
	1.26
	1.60*


NB: Figures indicated with * refer to 1999

Sources: Eurostat, 2003
File:
TERM 2003 31 EEA - Uptake of cleaner and alternative fuels.xls
Meta data
Technical information

1. Data sources: Data on transport consumption of petrol, diesel, LPG and NG from Eurostat NewCronos databases (Eurostat, 2004); Data on low sulphur fuels from European Commission, 2004

2. Description of data:

· Total inland deliveries of petrol (in 1 000 tonnes), share of unleaded petrol (in %);

· Energy consumption of road transport, consumption of LPG and natural gas by road transport (in 1 000 tonnes oil equivalents), share of LPG and natural gas in energy consumption by road transport (in %);

· .Consumption of 10 and 50 ppm petrol, 10 and 50 ppm diesel (in 1 000 tonnes), share of low and zero sulphur petrol and diesel (in %).

Files: TERM 2002 31 EEA - Uptake of cleaner and alternative fuels.xls
3. Geographical coverage: For the share of low and zero sulphur fuels: EU15. For the biofuels share: EEA8 (Belgium, Denmark, Germany, Spain, France, Italy, Austria, Czech Republic). For the share of PLG and NG: EU25.

4. Temporal coverage: 2002 (for sulphur content), 1994-2001 (for biofuels), 1985-2001 (for consumption of alternative fuels)

5. Methodology and frequency of data collection: Annually data collection by Eurostat

6. Methodology of data manipulation, including making ‘early estimates’: In order to derive the shares of unleaded petrol, LPG and natural gas, the consumption of the respective fuel (in 1 000 tonnes) is divided by the total inland deliveries of petrol.

Quality information

7. Strength and weakness (at data level): The requirement for the data collection is mandatory and thus the results are harmonised at the EU level.

8. Reliability, accuracy, robustness, uncertainty (at data level): The data can be considered as reliable and accurate.

9. Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 2


Relevancy: 1


Accuracy: 2 (data is missing for a number of countries)


Comparability over time: 1


Comparability over space: 1

Further work required 

More information on the use of alternative fuels (in particular biofuels) in road transport would be valuable for assessing the EU’s objective to increase usage of these fuels. 

Apart from cleaner fuels used in road transport, information about share of renewables used in the generation of electricity would be useful to assess the uptake of ’cleaner fuels’ by trains. Furthermore, information on the quality of fuels used for shipping (both inland as maritime) and aviation is needed to provide a full picture of progress made in cleaner fuel use in the whole transport sector.  

Box 1:
Iceland continues push toward hydrogen future

Iceland is proceeding with plans to become the world's first society to eliminate fossil fuels entirely, relying instead on hydrogen from the power of its rivers and volcanoes. In the future, Iceland's cars, buses and ships will be driven by electric motors powered by hydrogen-fuel cells that produce nothing but water in their exhausts. Unlike other countries contemplating hydrogen power, Iceland has a chance to develop a genuinely carbon dioxide-free system, since the electricity to make hydrogen from the electrolysis of water will come from hydro or geothermal power, not fossil fuel.

Icelanders got their first taste of the new era in 2003 when three hydrogen-powered buses hit the road. That is a year later than originally planned, because nine other European cities want to join in the bus experiment, requiring a bigger production run. The scheme is backed by DaimlerChrysler, which will build the first buses, together with energy giant Royal Dutch Shell and Norwegian industrial group Norsk Hydro. All three firms have invested in a new company called Icelandic New Energy and plan to use Iceland as a test-bed for a technology that some scientists think holds the key to mankind's energy needs after the oil runs out. While technical problems remain, the technology of fuel cells has advanced in the last 10 years. At an oil price of $ 20 a barrel, Icelandic hydrogen would be two or three times as expensive as gasoline but this is balanced by the fact that fuels cells are two to three times more efficient than internal combustion engines.

The Iceland experiment will be a test bed for a range of hydrogen technologies on a significant scale and as such provide a more complete picture of what a hydrogen society could look like. There are significant technical as well as economic challenges to deal with before the technology can enter the mainstream, but the fact that it is a community wide test means that all these aspects will have to be dealt with in the coming years providing important inspiration and learning for the rest of the World.

Source:
Walsh Car Lines, 2002
Box 2:
Alternative fuels

Although the penetration of alternative fuels within the EU is still very low, there are some promising possibilities. Alternative fuels may offer significant environmental advantages, especially with regard to their CO2 emissions.

Natural gas: Natural gas is used mainly in its compressed form (CNG) but can also be used in its liquefied form (LNG). It consists primarily of methane (90 %) with a mixture of other hydrocarbons. It is derived from gas wells or in conjunction with crude oil production. To obtain the liquefied version, the gas must be cooled considerably and stored in insulated tanks. Since natural gas is most commonly used in the compressed form, special refuelling stations are needed in order to pressurise the gas sufficiently for in-vehicle storage.

Alcohols: Alcohols, such as methanol and ethanol, are widely promoted as clean fuels, as they have many desirable combustion and emission characteristics. Methanol can be produced from natural gas, crude oil, biomass and urban refuse. Processing agricultural crops such as sugar cane or corn can produce ethanol. Pure alcohols are not suitable for automotive use, due to cold starting problems. Therefore, blends containing up to 85 % of the alcohols are used instead.

Dimethyl Ether (DME): DME is produced from natural gas, coal or from renewable energy sources or waste, and has been shown to be a viable alternative for diesel-fuelled engines. Its combustion characteristics are similar to those of diesel fuel and little modification to the engine is required. The main modification needed is a low-pressure tank as DME liquefies at a pressure of 6 bar.

Biodiesel (for more information, see http://www.dieselnet.com/tech/fuel_biodiesel.html): Many vegetable oils and animal fats, mostly fatty acid triglycerides, have been suggested and investigated as diesel fuel substitutes. The common sources of oil include soybean, rape, sunflower, coconut, palm, and used frying oil, but methods have also been developed to make biodiesel from such exotic materials as oils naturally produced by certain species of algae. Vegetable oils are renewable energy sources and, as such, have been supported by several legislative texts and government sponsored initiatives in the U.S. and in Europe. These oils are converted into methyl esters before they are used as diesel fuel. Biodiesel will be competitive in the market place (without tax exemption) at a crude oil price around 70$ per barrel. The use of a combination of esters from different feedstock sources may considerably reduce the price of biodiesel fuels. A common approach to reduce the cost of biodiesel is blending with petroleum diesel fuels. Such blends are already commercialised as diesel fuel in many Western European countries. Most of the experience with biodiesel has been with blends of 5 % and more of biodiesel in mineral diesel fuel. Blending with regular diesel allows controlling the cost increases, while no modifications to the engines are required for blends up to 5 %. 

Other: Electric, hybrid and fuel cell vehicles all use electricity as their main propulsion source. However, electricity is not discussed as a fuel type in this fact sheet.

The Table below shows the advantages and disadvantages of the different types of alternative fuels. One major obstacle for the introduction of alternative fuels, besides technical obstacles, is the price of those fuels compared to conventional fuels. The introduction of a carbon tax, differentiated according to content of fossil fuel, can dramatically alter the position of alternative fuels and boost up its implementation (LAT, 1998).





Alternative fuel�
Advantages�
Disadvantages�
�
Natural Gas�
	Very low particulate emission compared to diesel


	Low NOx emission compared to advanced diesel engines


	Zero sulphate and SO2 emissions


�
	More complex refuelling system


	4 times larger tank size requirement


	Engine efficiency in bus operation is approximately 20% lower than that of the diesel engine


	Lean burn NG engines often have problems with methane emissions, but at very low NOx emission levels.�
�
Alcohols�
	High octane number


	Low NOx emission


	Zero sulphate and SO2 emission


	Low evaporative losses�
	Cold start problems


	Increased aldehydes


	More corrosive than hydrocarbons


	Larger fuel tanks


	Increased odour�
�
Dimethyl ether�
	Little modification to the diesel engine required


	Very low particle emission


	Zero sulphate and SO2 emission


	Lower engine noise


	Low NOx levels without after-treatment�
	Lower viscosity


	New fuel tank


	Further improvements �
�
Biodiesel�
	Higher cetane number


	Good lubricity


	Zero sulphate and SO2 emission


	Particulates of lower toxicity (same mass emission)�
	Their corrosion properties


	Larger fuel tanks


	Higher freezing point


	Increased NOx emission


	Increased odour�
�









(�)	Official Journal L 350, 28.12.1998, p. 58.


(�)	Official Journal L 76, 22.03.2003, p. 10.


(�)	Official Journal L 121, 11.05.1999, p. 13.


(�)	Official Journal L 123, 17.05.2003, p. 42.


(�)	EN 590 establishes quality specifications for diesel (adopted by European Committee for Standardisation on 29/10/99).
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