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Indicator fact sheet

TERM 2007 27 — Overall energy efficiency and specific CO2 emissions for passenger and freight transport

(
Specific CO2 emissions of road transport (Figure 1) have decreased during the past decade (1995-2006), mainly due to an improvement in the fuel efficiency of passenger car transport. The voluntary agreement with the car industry has led to some, albeit not sufficient reductions towards the 140 g CO2/km target by 2008/2009, but in the absence of additional measures, the EU objective of 120 g CO2/km will not be met at a 2012 horizon. 

Specific CO2 emissions of air transport, although decreasing, are of the same order of magnitude as for road, while rail and maritime shipping remain the most energy efficient modes of passenger transport.


Specific energy efficiency of light and heavy duty trucks (Figure 2) has improved, but road transport still consumes significantly more energy per tonne-km than rail or ship freight transport.

Figure 1:
Specific CO2 emissions per passenger-km and per mode of transport in the EEA, 1995-2006
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Sources:
For road transport: TREMOVE v2.50 (De Ceuster et al, 2007)

For non-road modes: TRENDS (Giannouli et al, 2005)

Note:
Road data figures refer to 21 EEA member countries (EU15 + Czech Republic, Hungary, Norway, Poland, Slovenia and Switzerland). Data series on non-road modes are based on EU15.
Figure 2:
Specific CO2 emissions per tonne-km and per mode of transport in the EEA, 1995-2006
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Sources:
For road transport: TREMOVE v2.50 (De Ceuster et al, 2007)

For non-road modes: TRENDS (Giannouli et al, 2005)

Note:
Road data figures refer to 21 EEA member countries (EU15 + Czech Republic, Hungary, Norway, Poland, Slovenia and Switzerland). Data series on non-road modes are based on EU15.
Results and assessment

Policy relevance

The European Climate Change Programme (European Commission, 2000a), the Sustainable Development Strategy (European Commission, 2001a and European Commission, 2005a) and the sixth Environmental Action Programme (European Commission, 2001b) indicate climate change as a priority area for action. Energy and transport are important factors in climate change as they are the leading sources of greenhouse gas emissions (European Union, 2004). In addition, transport is one of the biggest energy consumers and, as such, it is a priority area for energy efficiency improvement and CO2 emission reductions (European Commission, 2005b).

The overall fuel consumption of a vehicle fleet can be reduced by improving the average fuel efficiency of the fleet, limiting the total number of vehicle km, improving the driving conditions, or by increasing vehicle occupancy rates and load factors. The fuel efficiency can be increased by introducing vehicles of improved technology in the vehicle fleet. The values of passenger km and occupancy rates/load factors can be modified through the application of various non-technical measures, such as fiscal incentives for the reduction of vehicle usage, car pooling schemes for increasing the number of passengers per vehicle, etc. Driving conditions can be improved by reducing speed limits in highways and installing intelligent management systems for urban driving.
Policy context

Along the lines of the European Climate Change Programme (ECCP), the Sustainable Development Strategy (SDS) and the sixth environmental action programme (6EAP), the main steps to improve energy efficiency of transport and limit CO2 emissions are:

· shifting to less energy consuming modes (such as clean buses, shipping and rail);

· environmental agreement with industry on energy efficiency;

· reduction of congestion; and

· promotion of alternative fuels and more efficient engine technologies.

To this aim, the European Commission has announced 13 projects to shift freight transport from roads to "greener" modes, under Europe's 2003-6 Marco Polo programme. This action resulted in transferring 13.6 billion tonne-kilometres of freight to shipping, rail and inland waterways, exceeding the programme's target of 12 billion tonne-kilometres annually (European Commission, 2004). On 15th July 2004 the Commission presented a proposal COM (2004) 478 to establish a second, significantly expanded "Marco Polo" programme from 2007 onwards. Relying on the proven mechanisms of the current programme, Marco Polo II includes new actions such as motorways of the sea and traffic avoidance measures. The programme, which will have a budget of €400 million for 2007-2013, has been extended to countries bordering the EU. The Commission estimates that every €1 in grants to Marco Polo will generate at least €6 in social and environmental benefits.
In addition, according to the Thematic Strategy on air pollution (European Commission, 2005c), the EU has adopted initiatives to revitalise and integrate European railway systems, as described in the guidelines for the Trans-European transport networks
 adopted in 2004. The EU also encourages the use of alternative fuels by adopting minimum targets for the use of bio-fuels, aiming to replace 10% of conventional fuels with biofuels by 2020.  

The SDS (European Commission, 2005a) states the need for investing in science and technology to support the adjustments required for sustainable development. Moreover, the 6EAP includes the strategy to research and mentions the exploitation of engine technologies offering higher (energy and emission) efficiency. It also indicates that special attention should be paid to the aviation sector, as emissions from this sector are expected to almost double from 1990 to 2010.
The Commission’s action plan to improve energy efficiency (European Commission, 2000b) proposes measures to enhance the integration of energy efficiency into non-energy policy programme areas including incentives for optimal occupancy of vehicles, promotion of new and alternative infrastructure and, subsequently, modal shifting and modal integration, management alternatives to air transport, completion of the internal market in rail transport and changing behaviour regarding mobility. Against the background of the Kyoto Protocol, the EU has adopted a strategy to cut the average CO2 emissions of new cars sold in the EU by around one third. This strategy is monitored annually (see Box 1) and consists of three elements (European Commission, 2006).
· Agreements with car manufacturers to reduce new car CO2 emissions mainly by technological innovation. The European (ACEA), Japanese (JAMA) and Korean (KAMA) car manufacturers associations are committed to achieve an objective of total new passenger fleet average CO2 emissions of 140 g CO2/km by 2008/2009.

· A fiscal framework for measures to reduce CO2 emissions from new cars. In this context, the European Commission proposes the application of car taxes that are dependent on the vehicle’s CO2 emissions (up to 50% dependency by 2010), in order to induce consumers to opt for more environmentally-friendly cars (European Commission, 2005d).
· Improving consumer information on the energy efficiency of new cars (car labelling directive — 1999/44/EC (
)). In compliance to this, UK’s motor industry is introducing a labelling scheme for displaying the energy performance of new cars, aiming to inform consumers as to the amount of CO2 emitted by new vehicles (LowCVP, 2005).
Intelligent Energy for Europe 
 (European Union, 2004) is the Community’s support programme for non-technological actions in the field of energy precisely in the field of energy efficiency and renewable energy sources. The duration of the programme is from 2003-2006.

Intelligent Energy for Europe is intended to support the European Union’s policies in the field of energy as laid down in the Green Paper on Security of Energy Supply, the White Paper on Transport and other related Community legislation (including the Directives on renewable electricity, energy performance of buildings and biofuels). Its aim is to support sustainable development in the energy context, making a balanced contribution to achieving the general objectives of security of energy supply, competitiveness, and environmental protection.
The programme is structured in four fields: “SAVE”, “ALTENER”, “STEER” and “COOPENER”. "STEER" concerns support for initiatives relating to all energy aspects of transport, the diversification of fuels, such as through new developing and renewable energy sources, and the promotion of renewable fuels and energy efficiency in transport, including the preparation of legislative measures and their application.

Additionally, two research programmes need mentioning: Thermie and SAVE.

· The Thermie programme (European Commission, 1994) of the Commission aimed to promote more efficient energy technology. The programme, now closed, had a budget of about EUR 700 million. The Thermie programme now forms part of the specific programme on research, technological development and demonstration on energy, environment and sustainable development for 1998–2002 (European Commission, 1999a). Priorities in this programme are given to an integrated approach to improving energy efficiency in transport, among others.

· The SAVE programme was adopted by the Council in 1996 for a five-year period (European Commission, 1999b). It now forms part of the energy framework programme for 1998–2002 (European Commission, 2000c). It has several priorities for the transport sector. These include measures to increase the use of energy-efficient transport in European cities for both passengers and freight, including the optimal occupancy of vehicles (both public and private), promotion of new and alternative infrastructure, management alternatives to air transport and changing behaviour. For 2000–02, emphasis is placed on information dissemination and reducing the use of private cars, encouraging collective transport modes and seriously considering how to reduce the need for transport.
The second phase of the European Climate Change Programme (ECCP II) was launched on 24 October 2005 (European Commission, 2005e). Under the framework of ECCP II a working group on integrated approach to reduce CO2 emissions from light-duty vehicles was set up. On 7 February 2007, the Commission adopted a Communication (European Commission, 2007) outlining a comprehensive new strategy to reduce CO2 emissions from new cars and vans sold in the EU. The strategy will enable the EU to reach its long-established objective of limiting average CO2 emissions from new cars to 120 g/km by 2012 - a reduction of around 25% from current levels. By improving fuel efficiency, the revised strategy will deliver substantial fuel savings for drivers. To encourage the car industry to compete on the basis of fuel efficiency instead of size and power, the Commission is also inviting manufacturers to sign an EU code of good practice on car marketing and advertising.

Environmental context

Transport accounts for almost one third of final energy consumption (see TERM 01 — Energy consumption) and around a quarter of total CO2 emissions (see TERM 02 — Transport emissions of greenhouse gases). Energy efficiency improvements in transport can therefore result in considerable reduction in energy consumption and CO2 emissions.

The average energy efficiency of passenger and freight transport is determined by the fleet composition (number and type of vehicles), vehicle utilisation (occupancy rates and load factors) and driving characteristics (speeds, distances).

In the case of freight transport, energy use per tonne-kilometre also depends on the characteristics of the goods transported (e.g. weight and volume of goods). Thus, differences in the goods transported can result to differences in the energy efficiency, expressed as energy use per tonne-kilometre.
Assessment

The specific CO2 emissions of the road sector were reduced between 1995 and 2006 by 7 % for passenger transport and 10 % for freight transport (for a more detailed assessment on the various modes of road transport see also sub-indicator TERM 2007 27b, below).

The combined effect of improvements in aircraft technology and increased load factors has resulted in a decrease in specific CO2 emissions of air passenger transport by 25 % between 1995 and 2006. But because transport volumes have grown faster than efficiency improvements the total emissions are still growing. 
The energy efficiency of rail, maritime and inland shipping has only recorded slight changes of the order of ±1.5 % in the time period considered.  Emission factors for electric rail covers emissions for electricity production (at power plants) and electricity distribution losses.
Sub-indicator TERM 2007 27a: Fuel efficiency of passenger cars

(
Fuel efficiency of new passenger cars has improved partly due to a shift towards diesel cars, supported by car manufacturer associations in their efforts to reach the goals set in the voluntary agreements. Fuel efficiency of the entire passenger car fleet also improved within the time period 1990-2004.

Figure 3:
Specific fuel consumption of (new) gasoline and diesel passenger cars in the EU15, 1990–2004
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Source:
Odyssee, 2007.

Assessment of the sub-indicator

As shown in Figure 3, fuel efficiency (in litres per 100 kilometres) of passenger cars improved. On average, new passenger cars consumed approximately 14 % less fuel in 2004 than they did in 1990. The average new car consumes about 6.5 litres of fuel per 100 km. In the same period, the entire passenger car fleet also improved its fuel efficiency, though slightly less: on average 10 % less fuel per 100 km was needed in 2004 compared to 1990. An average passenger car in the EU15 consumes approximately 7.5 litres of fuel per 100 km.

The fuel efficiency of new diesel cars improved from 1995 to 2004 by 13 %, which is higher than the 10 % improvement of new gasoline cars. On average, new diesel cars consume 18 % less fuel than new gasoline cars. An average diesel car consumes approximately 5.9 litres of fuel per 100 km compared to 7.2 litres of fuel per 100 km of a new gasoline car.
It should be noted that the values presented in Figure 3 are based on New European Driving Cycle test values and may not correspond to real-world figures, such as the energy efficiency values of passenger car transport shown in Figure 1. Discrepancies may be observed between ‘on road’ fuel consumption and emission rates (i.e. real driving circumstances) and test emission values, as a result of poor driving behaviour, declining traffic conditions and other problems that are not generally taken into account in policy-making. This emphasises the need for regular maintenance and inspection programmes, improvement of traffic management and changes in driving behaviour.
Sub-indicator TERM 2007 27b: Energy efficiency and specific CO2 emissions from road transport

(
With increasing energy efficiency of new passenger cars, specific CO2 emissions decreased.

Figure 4:[image: image6.wmf]
Development of specific CO2 emissions from road passenger and freight transport in the EEA, 1995 – 2006
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Source:
TREMOVE v2.50 (De Ceuster et al, 2007)
Note:
Data series are based on 21 EEA member countries (EU15 + Czech Republic, Hungary, Norway, Poland, Slovenia and Switzerland).
Assessment of the sub-indicator

Passenger cars and vans remain the least energy efficient road passenger transport mode in terms of specific CO2 emissions and energy consumption respectively (see Figure 4). On the other hand, buses and coaches are the most energy efficient mode of road passenger transport, emitting less than half of CO2 per passenger-kilometre than passenger cars, while two-wheelers are found in-between these values. The energy efficiency and CO2 per passenger-kilometre of passenger car transport has improved by 8 % between 1995 and 2006. The improvement in passenger cars’ energy efficiency results partly from the voluntary agreement of the automotive manufacturing industries, as stated in the sixth annual report on the effectiveness of the Community’s strategy to reduce CO2 emissions from passenger cars (European Commission, 2006). The Commission will propose a legislative framework, if possible in 2007 and at the latest by mid 2008, to achieve the EU objective of 120 g CO2/km, focusing on mandatory reductions of the emissions of CO2 to reach the objective of 130 g CO2/km for the average new car fleet by means of improvements in vehicle motor technology, and a further reduction of 10 g CO2/km, or equivalent if technically necessary, by other technological improvements and by an increased use of biofuels (European Commission, 2007). Specific CO2 emissions from buses & coaches and two-wheelers were also reduced by 12 % and 10 % respectively over the same period.

With respect to freight transport, light duty vehicles (LDVs) emit approximately 2.5 times more CO2 per tonne-kilometre and therefore consume 2.5 times more energy per tonne-kilometre than heavy duty vehicles (HDVs). The specific CO2 emissions of LDVs have been reduced by 4 %, with the increased penetration of diesel vehicles and with general technical improvements in diesel or petrol trucks. The specific CO2 emissions of HDVs have been reduced by 10 % over the same period due to both technical improvements and increased activity.

References

De Ceuster G., Van Herbruggen B., Logghe S., Ivanova O, and Proost S., 2007. TREMOVE 2.5 model and baseline description, Available to DG ENV and LAT in May 2007. More information available at http://www.tremove.org/download/
EEA, 2000, Are we moving in the right direction? Indicators on transport and environment integration in the EU, TERM 2000, European Environment Agency, Copenhagen, Denmark, February 2000.

European Commission, 1994, Council decision of 23 November 1994 adopting a specific programme for research and technological development, including demonstration, in the field of non-nuclear energy (1994–98), COM(1994) 804, Commission of the European Communities, Office for Official Publications of the European Communities, Luxembourg, 1994.

European Commission, 1999a, Council Decision 1990/170/EC of 25 January 1999 adopting a specific programme for research, technological development and demonstration on energy, environment and sustainable development (1998–2002), Official Journal of the European Communities, L 64, 12.3.1999, p. 58, Luxembourg.

European Commission, 1999b, ‘Opinion of the Commission pursuant to Article 251(2)(c) of the EC Treaty, on the European Parliament’s amendments to the Council’s common position regarding the proposal for a decision of the European Parliament and the Council adopting a multiannual programme for the promotion of energy efficiency (SAVE) (1998–2002) — Amending the proposal of the Commission pursuant to Article 250(2) of the EC Treaty’, COM(99) 558 final, Commission of the European Communities, Office for Official Publications of the European Communities, Luxembourg, 1999 (http://europa.eu.int/comm/energy/library/save2000.pdf).
European Commission, 2000a, ‘Communication from the Commission to the Council and the European Parliament on EU policies and measures to reduce greenhouse gas emissions: Towards a European climate change programme (ECCP)’, COM(2000) 88 final, Commission of the European Communities, Brussels, 8 March 2000 
(http://europa.eu.int/eur-lex/en/com/cnc/2000/com2000_0088en01.pdf).

European Commission, 2000b, ‘Action plan to improve energy efficiency in the European Community’, COM(2000) 247 final, communication from the Commission of the European Communities, Brussels, Belgium, April 2000 
(http://europa.eu.int/eur-lex/en/com/cnc/2000/com2000_0247en01.pdf).

European Commission, 2000c, SAVE 2000 — For an energy efficient millennium. The SAVE programme — promoting energy efficiency, brochure from the Directorate General for Energy, 2000, original Council decision: 647/2000/EC of the European Parliament and of the Council of 28 February 2000 adopting a multiannual programme for the promotion of energy efficiency (SAVE 1998–2002), Commission of the European Communities, Office for Official Publications of the European Communities, Luxembourg, 2000.

European Commission, 2001a, ‘A sustainable Europe for a better world: a European Union strategy for sustainable development’, COM(2001) 264 final, communication from the Commission of the European Communities, Brussels, Belgium, 15 May 2001 (http://europa.eu.int/eur-lex/en/com/cnc/2001/com2001_0264en01.pdf).

European Commission, 2001b, ‘Environment 2010: our future, our choice — the sixth environmental action programme’, COM(2001) 31 final, communication from the Commission to the Council, the European Parliament, the Economic and Social Committee and the Committee of the Regions, Brussels, January 2001. See the web site of the Directorate-General for the Environment (http://europa.eu.int/comm/environment/newprg/index.htm).

European Commission, 2004, ‘Commission to support 13 projects to transfer freight off congested roads to more environmentally friendly modes’, IP/04/1149, European Commission press release, Brussels, September 2004 (http://europa.eu.int/rapid/pressReleasesAction.do?reference=IP/04/1149)

European Commission, 2005a, ‘The 2005 Review of the EU Sustainable Development Strategy: Initial Stocktaking and Future Orientations’, COM(2005) 37 final, Communication from the Commission to the Council and the European Parliament, Brussels, 9 February 2005 (http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=en&type_doc=COMfinal&an_doc=2005&nu_doc=37)

European Commission, 2005b, Web site of the Directorate-General for the Environment, dedicated to the strategy to reduce CO2 emissions from passenger cars (http://www.europa.eu.int/comm/environment/co2/co2_home.htm).

European Commission, 2005c, ‘Thematic Strategy on air pollution’, Communication from the Commission to the Council and the European Parliament, SEC(2005) 1132, Commission of the European Communities, Brussels, 21 September 2005 (http://europa.eu.int/comm/environment/air/cafe/pdf/strat_com_en.pdf)

European Commission, 2005d, ‘Passenger car taxes: Commission proposes to improve functioning of the internal market and promote sustainability’, IP/05/839, European Commission press release, Brussels, July 2005 (http://europa.eu.int/rapid/pressReleasesAction.do?reference=IP/05/839)

European Commission, 2005e, ‘The Second European Climate Change Program (ECCP II)’, European Commission press release, Brussels, October 2005 (http://www.europa.eu.int/comm/environment/climat/eccp.htm)
European Commission, 2006, ‘Implementing the Community strategy to reduce CO2 emissions from cars: Sixth annual communication on the effectiveness of the strategy’, COM(2006) 463 final, Communication from the Commission to the Council and the European Parliament, Commission of the European Communities, Brussels, 24 August 2006
European Commission, 2007, ‘Results of the review of the Community Strategy to reduce CO2 emissions from passenger cars and light-commercial vehicles’, COM(2007)19 final, Communication from the Commission to the Council and the European Parliament, Commission of the European Communities, Brussels, 7 February 2007

European Union, 2004, ‘Multiannual programme for action in the field of energy – Intelligent energy for Europe’, Website of European Union legislation for Energy (http://europa.eu.int/scadplus/leg/en/lvb/l27046.htm)
Giannouli M, Samaras Z, Keller M, deHaan P, Kalivoda M, Sorenson S, and Georgakaki A. ‘Development of a Database System for the Calculation of Indicators of Environmental Pressure Caused by Transport’. Science of the Total Environment, Vol. 357, 1-3, pp. 247-270. More information on TRENDS available at http://www.forum.europa.eu.int/Public/irc/dsis/pip/library?l=/environment_trends
LowCVP (Low Carbon Vehicle Partnership), 2005, ‘Environmentalists and motor industry collaborate to introduce new ‘green’ label for cars’, Low Carbon Vehicle Partnership news release, February 2005 (http://www.lowcvp.org.uk/newsandevents/news.cfm?news_id=160)
Odyssee, 2007, Odyssee database, ADEME/SAVE project on energy efficiency indicators in Europe (www.odyssee-indicators.org) 

Data

Table 1:
Estimated CO2 emissions per passenger-km and per tonne-km, 1995-2006
Unit:
grams per passenger-km (for passenger transport) or grams per tonne-km (for freight transport)

	Passenger transport
	Air
	Maritime
	Rail
	Road
	Passenger cars
	Vans
	Two-wheelers
	Buses & coaches

	1995
	166.09
	42.94
	45.68
	128.39
	135.39
	193.24
	82.04
	55.74

	1996
	146.58
	42.53
	44.28
	128.19
	135.07
	191.80
	82.03
	55.41

	1997
	146.33
	41.52
	44.56
	127.67
	134.63
	190.34
	80.97
	54.85

	1998
	144.55
	44.20
	46.14
	127.32
	134.20
	188.90
	79.92
	54.39

	1999
	143.50
	44.16
	44.78
	127.07
	133.57
	189.73
	79.28
	53.99

	2000
	141.57
	43.53
	43.70
	126.47
	132.79
	188.41
	78.63
	53.52

	2001
	138.09
	43.32
	45.26
	125.61
	131.78
	187.40
	78.12
	52.97

	2002
	134.41
	43.25
	45.38
	124.77
	130.81
	186.36
	77.43
	52.45

	2003
	133.12
	43.17
	45.49
	123.57
	129.46
	185.30
	76.55
	51.91

	2004
	130.24
	43.10
	45.58
	122.21
	127.91
	184.00
	75.63
	51.25

	2005
	127.49
	43.02
	45.67
	120.71
	126.16
	182.81
	74.71
	50.66

	2006
	124.83
	42.80
	45.74
	119.02
	124.35
	181.37
	73.61
	49.10


	Freight transport
	Inland shipping
	Maritime
	Rail
	Road
	LDVs
	HDVs

	1995
	30.90
	13.71
	23.01
	125.06
	271.86
	120.12

	1996
	30.90
	13.83
	22.66
	123.54
	270.54
	118.60

	1997
	30.90
	13.77
	22.73
	121.31
	269.01
	116.49

	1998
	30.90
	13.80
	22.59
	119.25
	267.77
	114.47

	1999
	30.90
	13.83
	22.85
	117.84
	272.64
	112.90

	2000
	30.90
	13.87
	22.83
	116.38
	270.86
	111.49

	2001
	30.90
	13.84
	22.91
	115.34
	269.18
	110.51

	2002
	30.90
	13.86
	22.83
	114.46
	267.49
	109.69

	2003
	30.90
	13.88
	22.78
	113.92
	265.77
	109.22

	2004
	30.90
	13.90
	22.74
	113.46
	263.66
	108.84

	2005
	30.90
	13.92
	22.70
	113.10
	261.80
	108.54

	2006
	30.90
	13.93
	22.65
	112.20
	261.16
	107.79


Sources:
For road transport: TREMOVE (De Ceuster et al, 2007)


For non-road modes: TRENDS (Giannouli et al, 2005)

Note:
Road data figures refer to 21 EEA member countries (EU15 + Czech Republic, Hungary, Norway, Poland, Slovenia and Switzerland). Data series on non-road modes are based on EU15.
Metadata
Technical information

1. Data sources: 

Specific CO2 emissions data for road transport, 1995-2006 from TREMOVE (De 
Ceuster
 et al, 2007)

Specific CO2 emissions data for rail, air, maritime and inland shipping, 1995-2006 from 
TRENDS (Giannouli et al, 2005)
Fuel efficiency of passenger cars, 1990-2004 from the Odyssee database
Effectiveness of car industry commitment, 1995-2004 from the Commission’

Communication
2. Description of data: Specific CO2 emissions of passenger transport, specific CO2 emissions of freight transport and specific fuel consumption of entire car fleet and new passenger cars.

3. Geographical coverage: (a) for rail, air, maritime and inland shipping, EU15 (Belgium, Denmark, Germany, Greece, Spain, France, Ireland, Italy, Luxembourg, the Netherlands, Austria, Portugal, Finland, Sweden and the United Kingdom) and (b) for road, EEA21 (EU15 + Czech Republic, Hungary, Norway, Poland, Slovenia and Switzerland).

4. Temporal coverage: 

Energy efficiency and specific CO2 emissions: 1990–2006
Fuel efficiency of new passenger cars: 1990-2004
Fuel efficiency of all passenger cars: 1990-2004
5. Methodology and frequency of data collection: New runs of the TRENDS and the TREMOVE models are performed as soon as new data are available (e.g. data on the composition of the vehicle fleet).

6. Methodology of data manipulation, including making ‘early estimates’: Total tonnes of CO2 are divided by total passenger-kilometres or tonne-kilometres for the corresponding mode.

Quality information

7. Strength and weakness (at data level): There are full data series for the EU15 countries but no data for the new Member States (EU10), candidate countries, Balkan countries and EFTA4 countries. The specific emissions are modelled rather than measured, based on estimates of the vehicle fleet composition and on emissions from different modes of transport.

8. Reliability, accuracy, robustness, uncertainty (at data level):
Data can be considered as fairly reliable.

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




Relevancy: 1



Accuracy: 2 (specific emissions are modelled rather than measured)




Comparability over time: 1




Comparability over space: 1

Further work required

More work is needed to further improve the quality of data. TRENDS (Transport and Environment Database System), which was jointly developed by Eurostat and DG Transport, is a system for calculating a range of environmental pressures due to transport. These environmental pressures include air emissions and energy consumption from the four main transport modes, i.e. road, rail, water and air. An important aim is to produce a consistent set of estimates to be used for EU policy purposes including TERM. TRENDS can be used as a tool for monitoring the effects of specific policy measures on emissions and other environmental pressures (EEA, 2000).
The TREMOVE project (De Ceuster et al, 2007), funded by the Directorate General for Environment of the European Commission, is a policy assessment model to study the effects of different transport and environment policies on the emissions of the transport sector. The model estimates the transport demand, the modal shifts, the vehicle stock renewal, the emissions of air pollutants and the welfare level.

Box 1:
Effectiveness of the commitment by the car industry
The sixth annual report on the effectiveness of the Community’s strategy to reduce CO2 emissions from passenger cars (European Commission, 2006) evaluates results from the voluntary commitment by the car manufacturing industries. The main findings for the reporting period (1995-2004) are: 
· In 2004, the average specific new car fleet CO2 emissions were 161 g/km for ACEA, 168 g/km for KAMA and 170 g/km for JAMA.

· Compared to 1995 the average specific CO2 emissions have been reduced by 24 g/km or 13% for ACEA, 26 g/km or 13.3% for JAMA, and 29 g/km or 14.7 % for KAMA.
· Compared to 2003 all three associations reduced, in 2004, the average specific CO2 emissions of their cars registered for the first time on the EU market: ACEA by about 1.2 %, JAMA by about 1.2 % and KAMA by about 6.1 %. Since 1995, fuel efficiency improvements in diesel passenger cars have been greater than in gasoline vehicles and, along with the sustained increase in the share of diesel vehicles in the EU15 new passenger car market, this has made an important contribution to the overall progress achieved so far. This trend calls for further improving the performance of diesel passenger cars regarding the emissions of atmospheric pollutants, as proposed by the Commission in the recent EURO5 proposal.
· ACEA and JAMA have pursued in 2004 an unbroken trend of CO2 emissions reduction although their recent performance is lower than annual reductions in the first years of their commitments. ACEA already reached in 2000 the intermediate target range envisaged for 2003 and is since 2003 below the lower end of this range. JAMA is inside the intermediate target range since 2002. KAMA made a very significant progress and met its 2004 intermediate target range of 165-170 g/km.

· In order to meet the final target of 140 g CO2/km major additional efforts are necessary, as the average annual reduction rates of all three associations need to be increased. Assuming a constant rate of improvement over the full period 1995-2008/9, the reduction would be some 3.5 g/km per year, or around 2 % per year. In the years remaining until 2008/9 the annual reduction rates must now reach an average of 3.3 % for ACEA, 3.5 % for JAMA and 3.3 % for KAMA. It was anticipated from the beginning that the average reduction rates would be higher in the later years. However, it is noted that the gaps to be closed, expressed in required annual performance, have further increased in 2004. This is a cause of concern. The Commission will pursue its close monitoring of the Associations’ achievements under their Commitments.

In 2004 the overall average CO2 emissions of new passenger cars registered was lower in all EU15 compared to 1995 and the years in between. However, the reduction rates differ somewhat from country to country.

The assessments carried out show that ACEA, JAMA and KAMA have, during the period 1998 to 2004, met all the obligations stated in their Commitments. The car industry has, in doing so, delivered a sizeable contribution to the EU’s strategy for reducing greenhouse gas emissions and to its Kyoto reduction objectives.

Figure 5:
Achievements of the car manufacturing industries regarding CO2 emissions from new passenger cars, 1995–2004
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Source: European Commission, 2006.
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