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1 Introduction 

1.1 The contribution of transport to GHG emissions 

The EU-27ôs greenhouse gas (GHG) emissions from transport have been increasing and are 
projected to continue to do so. The rate of growth of transportôs GHG emissions has the potential 
to undermine the EUôs efforts to meet potential, long-term GHG emission reduction targets if no 
action is taken to reduce these emissions. This is illustrated in Figure 1 (provided by the EEA), 
which shows the potential reductions that would be required by the EU if economy-wide 
emissions reductions targets for 2050 of either 60% or 80% (compared to 1990 levels) were 
agreed and if GHG emissions from transport continued to increase at their recent rate of growth. 
The figure is simplistic in that it assumes linear reductions and increases. However it shows that 
unless action is taken, by 2050 transport GHG emissions alone would exceed an 80% reduction 
target for all sectors or make up the vast majority of a 60% reduction target. This illustrates the 
scale of the challenge facing the transport sector given that it is unlikely that GHG emissions from 
other sectors will be eliminated entirely.  

Figure 1:  EU overall emissions trajectories against transport emissions (indexed)
1
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The extent of the recent growth in transport emissions is reinforced by Figure 2, which presents a 
sectoral split of trends in CO2 emissions over recent years.  Whilst the CO2 emissions from other 
sectors have levelled out or have begun to decrease, transportôs CO2 emissions have risen 
steadily since 1990. It should be noted that whilst Figure 2 is presented in terms of CO2 
emissions, very similar trends are evident for GHG emissions (in terms of CO2 equivalent) since 
CO2 emissions represent 98% of transportôs GHG emissions. 

                                                      
1
 Graph supplied by Peder Jensen, EEA  
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Figure 2:  Carbon dioxide emissions by sector EU-27 (indexed)
2 

 

CO2 Emissions * by Sector, EU-27

0,80

0,90

1,00

1,10

1,20

1,30

1,40

1990 1992 1994 1996 1998 2000 2002 2004 2006

0,80

0,90

1,00

1,10

1,20

1,30

1,40

1990=1

Energy Industries Industry - Households

Other **** Total - Services, etc.

Transport
 

Notes:  
i) The figures include international bunker fuels (where relevant), but exclude land use, land use change and 

forestry 
ii) The figures for transport include bunker fuels (international traffic departing from the EU), pipeline activities and 

ground activities in airports and ports 

iii) ñOtherò emissions include solvent use, fugitive emissions, waste and agriculture     
 
The vast majority of European transportôs GHG emissions are produced by road transport, as 
illustrated in Figure 3, while international shipping and international aviation are other significant 
contributors. 
 
Recent trends in CO2 emissions from transport are also expected to continue, as can be seen 
from Table 1 below. Between 2000 and 2050, the JRC (2008) estimates that GHG emissions 
from domestic transport in the EU-27 will increase by 24%, during which time emissions from 
road transport are projected to increase by 19% and those from domestic aviation by 45%. It is 
important to note that these projections do not include emissions from international aviation and 
maritime transport, which are also expected to increase due to the growth in world trade and 
tourism. 

                                                      
2
 Graph based on figures in DG TREN (2008) EU energy and transport in figures 2007-2008: Statistical Pocketbook Luxembourg, Office for 

Official Publications of the European Communities. 
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Figure 3:  Greenhouse gases emissions by transport mode (EU-27; 2005)3 
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Note: The figures include international bunker fuels for aviation and navigation (domestic and international) 

 

Table 1:  CO2 emissions projection for 2050 by end-users in the EU-27, in Millions tonnes of 
Carbon

4
 

 
Figures from the EEA (2008), illustrate the recent growth in GHG emissions from international 
aviation, as they estimate that these increased in the EU by 90% (60 Mt CO2e) between 1990 
and 2005; international aviation emissions will thus become an ever more significant contributor 
to transportôs GHG emissions if current trends continue. Furthermore, the IPCC has estimated 
that the total impact of aviation on climate change is currently at least twice as high as that from 
CO2 emissions alone, notably due to aircraftsô emissions of nitrogen oxides (NOx) and water 
vapour in their condensation trails. However, it should be noted that there is significant scientific 
uncertainty with regard to these estimates, and research is ongoing in this area. 

                                                      
3
 Graph based on figures in EEA (2008) Climate for a transport change ï TERM 2007: Indicators tracking transport and environment in the 

European Union EEA Report 1/2008, Luxembourg, Office for Official Publications of the European Communities.   
4
 Taken from JRC (2008) Backcasting approach for sustainable mobility Luxembourg, EUR 23387/ISSN 1018-5593, Office for Official 

Publications of the European Communities. 
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Figure 4:  Final transport energy consumption by liquid fuels in EU-27 (2005), ktoe5 
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The principal source of transportôs GHG emissions is the combustion of fossil fuels. Currently, 
petrol (motor spirit), which is mainly used in road transport (e.g. in passenger cars and some light 
commercial vehicles in some countries), and diesel, which is used by other modes (e.g. heavy 
duty road vehicles, some railways, inland waterways and maritime vessels) in various forms, are 
the most common fuels in the transport sector (see Figure 4). Additionally, liquid petroleum gas 
(LPG) supplies around 2% of the fuels for the European passenger car fuel market (AEGPL, 
2009

6
), while the main source of energy for railways in Europe is electricity, neither of which are 

included in Figure 4. While, alternative fuels are anticipated to play a larger role in providing the 
transport sectorôs energy in the future, currently they only contribute 1.1% of the sectorôs liquid 
fuel use. 
 

1.2 Background to project and its objectives 

The context of the EU Transport GHG: Routes to 2050 is the Commissionôs long-term objective 
for tackling climate change, which entails limiting global warming to 2

o
C and includes the 

definition of a strategic target for 2050. The Commissionôs President Barosso recently underlined 
the importance of the transport sector in this respect be noting that the next Commission ñneeds 
to maintain the momentum towards a low carbon economy, and in particular towards 
decarbonising our electricity supply and the transport sectorò

7
. There are various recent policy 

measures that are aimed at controlling emissions from the transport sector, but these measures 
are not part of a broad strategy or overarching goal. Hence, the key objective of this project is to 
provide guidance and evidence on the broader policy framework for controlling GHG emissions 
from the transport sector. Hence, the projectôs objectives are defined as to: 
 
-  Begin to consider the long-term transport policy framework in context of need to reduce 

greenhouse gas (GHG) emissions economy-wide. 
-  Deal with medium- to longer-term (post 2020; to 2050), i.e. moving beyond recent focus on 

short-term policy measures. 
-  Identify what we know about reducing transportôs GHG emissions; and what we do not. 
-  Identify by when we need to take action and what this action should be.  

                                                      
5
 Graph based on figures in DG TREN (2008), page 206   

6
 European LPG Association (2009) Autogas in Europe, The Sustainable Alternative: An LPG Industry Roadmap, AEGPL, Brussels. See 

http://www.aegpl.eu/content/default.asp?PageID=78&DocID=994 
7
 http://ec.europa.eu/commission_barroso/president/pdf/press_20090903_EN.pdf 
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Given the timescales being considered, the project will take a qualitative and, where possible, a 
quantitative approach. The project has three Parts, as follows:  
 

 Part I (óReview of the available informationô) has collated the relevant evidence for options to 
reduce transportôs GHG emissions, which was presented in a series of Papers (1 to 5), and is 
in the process of developing four policy papers (Papers 6 to 9) that outline the evidence for 
these instruments to stimulate the application and up take of the options.   

 Part II (óIn depth assessment and creation of framework for policy makingô) involves bringing 
the work of Part I together to develop a long-term policy framework for reducing transportôs 
GHG emissions. 

 Part III (óOngoing tasksô) covers the stakeholder engagement and the development of 
additional papers on subjects not covered elsewhere in the project. 

 
As noted under Part III, stakeholder engagement is an important element of the project. The 
following meetings were held: 
 

o A large stakeholder meeting was held in March 2009 at which the project was introduced 
to stakeholders. 

o A series of stakeholder meetings (or Technical Focus Groups) on the technical and non-
technical options for reducing transportôs GHG emissions. These were held in July 2009. 

o A series of Technical Focus Groups on the policy instruments that could be used to 
stimulate the application of the options for reducing transportôs GHG emissions. These 
were held in September/October 2009. 

o Two additional large stakeholder meetings at which the findings of the project were 
discussed.   

 
As part of the project a number of papers have been produced, all of which can be found on the 
projectôs website, as can all of the presentations from the projectôs meetings.  
 

1.3 Background and purpose of the paper 

This paper, òEU transport demand: Trends and driversò, has been drafted under Part I of the 
project, Task 3 ñAssessment of transport demand trends and driversò. Its main objective is to 
review EU transport trends and identify and to analyse the main drivers affecting the future 
transport demand at EU level in a long term prospective (2050). 
 
Transport demand is at the centre of the analysis, therefore it is necessary to specify how the 
transport demand is taken into account in the analysis. In this paper transport demand has to be 
considered under the following point of view: 
 

 Quantitative: how much travel, trips, mobility (in passenger km and tons km) is going to 
be affected by the evolution of transport drivers; 

 Qualitative: how transport demand will be met, i.e. through which transport modes 

 Geographical: where the transport demand will take place; in particular the long/short 
average distance and the likely geographical area (e.g. urban, regional, wide European 
scale) of the future transport demand will be considered  

 
In the context of this study, there are other two important aspects or sub tasks directly addressed 
by this paper: 
 

1. To provide insights on the possible evolution of the main drivers influencing the future 
transport demand, which is an important component of the scenarios for greenhouse gas 
emissions reduction to be developed under the Task 2 of the project 
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2. To facilitate the identification of the potential transport policy measures addressing the 
GHG emissions from transport, which is the objective of the Task 4 of the study 
(Development of a range of measures for reducing emissions from the transport sector)   

 
More specifically, concerning the former aspect, it should be stressed that the identification and 
the assessment of the future trends of the key transport drivers can be considered the necessary 
preliminary analysis for setting transport scenarios. In fact, to shape transport scenarios, 
supported by modelling exercises, or to devise transport visions, using qualitative ñstorytellingò, 
narrative approaches, mainly consists in combining appropriately and according to specific 
assumptions the supposed drivers for transport changes. Hence, the identification and the 
analysis of transport drivers considered ñin isolationò, i.e. before their combination in scenarios, 
represents the building blocks that make possible the construction of complex scenarios. At this 
stage of the project, one of the results of this task is also to foresee which developments are likely 
to happen in the transport system in the absence of a targeted long term GHG policy. 
 
Concerning the latter aspect, i.e. the input to the policy analysis, it should be stressed that the 
identification of the most important drivers acting on transport mobility and GHG emissions, 
represents in itself an indication of promising areas for policy interventions, to the extent that the 
targeted policies should address those transport drivers for which the impacts in terms of GHG 
emissions are considered to be more significant. 
 
In general, it is important to stress that this paper only represents the first step toward the 
fulfilments of the Task 3 objectives. In particular, the consultation with stakeholders, further 
research inspired by new literature sources, new evidence, etc, will represent the necessary input 
for the completion of the work.  

1.4 Overview of the paper   

The structure of this paper is the following: 
 

 Chapter 2 indicates the sources used for the review of transport demand trends. They are 
basically those that were reviewed as part of the TRANSvisions study, developed as a 
service contract for the EC DG TREN, supplemented with additional reports, e.g. EEA 
technical report on managing the external drivers of transport demand (EEA, 2008), the 
ITF Preliminary report on Greenhouse Gas Reduction Strategies in the Transport Sector 
(ITF/OECD, 2008) and the ITF International Forum on Intermodal Transport and Supply 
Chains (Leipzig, 26 May 2009). 

 

 Chapter 3 provides an overview of past and future transport demand patterns by 
transport mode, distance and destination 

 

 Chapter 4 reviews the transport drivers. There are 10 drivers reviewed (population 
ageing, migration, urbanization, energy prices, GDP growth, globalisation, development 
of ICT, impacts of new infrastructures, tourism and lifestyle changes), selected from a 
wide range of 31 potential transport drivers as the most promising in terms of impacts on 
transport demand. Policy drivers, as the EU cohesion policy, etc, have been deliberately 
excluded at this stage of the analysis. For each driver, the review provides a brief 
introduction about the driver characteristics and its likely future trends (the time horizon of 
the analysis is 2050).  

 

 Chapter 5 is the final chapter in which the impacts on transport demand for each driver 
are summarised in terms of: a) the type of transport domain addressed (passenger or 
freight); b) the GHG relevance c) the geographical area of interest (urban area, regional, 
wide European scale, etc). The related uncertainties have been indicated as well.     
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2 Review of existing information 

The analysis of transport drivers has a good background of research; from the International 
ECMT Seminar ñManaging the Fundamental Drivers of Transport Demandò (ECMT, 2002) to the 
recent EEA Technical report (EEA, 2008). 
 
However, the main source of the analysis, which in itself includes an extensive literature review 
on transport drivers and scenarios (see the Annex 1 for the complete list) is the literature 
reviewed as part of the TRANSvisions study (2009)  
 
The study, developed as a service contract for the EC DG TREN, aims at providing technical 
support to a debate on transport scenarios with a 20 and 40 year horizon through, inter alia: 
 

 collecting and analysing information on transport long-term scenario forecasting,  

 developing long-term transport scenarios including modelling work and case studies, 

 suggesting long-term objectives for the European transport policies. 
 
Relevant to the present study on the routes to 2050 for reducing EU GHG emissions from 
transport is that a comprehensive analysis of the drivers related to transport has been carried out 
in the study. 
 
The methodological approach distinguishes between external and internal transport drivers; 
namely:   
 

 the external drivers are those driving forces which act on the transport system from the 
outside: energy, economy, demographic change, technological change, social change.  

 the internal and impact drivers are those driving forces which originate in the transport 
sector or as a consequence of the transport impacts on the environment and 
technological development, as new type of infrastructure, vehicles and fuels 

 
Another category of drivers considered in the TRANSvision study is policy drivers, that is broad 
policy responses, including the EC transport policy, which affect the evolution of the transport 
system, and in particular the governance of the transport sector. However, in the context of this 
study, this category of transport drivers plays a minor role; given that one of the objectives of the 
analysis is to inform policy makers on transport future trends in order to set appropriate policies.  
 
Furthermore, it is important to mention that in the context of the TRANSvisions study, the drivers 
identified and analysed in their likely long-term developments have been discussed in a 
Workshop held on 9th July 2008 in Brussels in the presence of a panel of transport experts and 
stakeholders. The workshop was held after a DELPHI survey on transport drivers and scenarios 
has been done by means of a questionnaire shared on-line by the internal and external experts.  
 
The other important sources for the analysis have been the ITF/OECD papers and reports; in 
particular  
 

 the review of main trends and projections behind the CO2 emission from transport 
(ITF/OECD, 2008) 

 the background material of the ITF International Forum on Intermodal Transport and 
Supply Chains (Leipzig, 26 May 2009), of particular interest as far as the analysis of the 
impacts of globalization on future transport demand is concerned    
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3 Review of EU transport demand trends 

 
The graphs below show the past trends in EU 27 transport demand from 1995 to 2007. The 
transport demand is measured in terms of activity, i.e. passenger kilometres for passenger 
transport and tonnes kilometre for freight transport, by transport mode. 
 

Table 2: Freight transport in the EU-27 by mode 

  
Source: DG TREN (2009a) 

Table 3: Passenger transport in the EU 27 by mode 

  
Source: DG TREN (2009a) 

 



EU Transport demand: Trends and drivers EU Transport GHG: Routes to 2050? 
AEA/ED45405/ Contract ENV.C.3/SER/2008/0053  

 

 9 

The graphs show the following trends:  
 

 Concerning freight transport, road (national and international haulage) and sea (only 
domestic and intra EU 27 flows, provisional estimates) modes account for the higher 
shares of demand; on average respectively about 44 % and 37% in terms of tkm; quite 
stable over the time span considered 

 Concerning passenger transport, road transport (cars and coaches) is the most important 
mode for meeting transport demand, on average respectively by 72% (stable) and 9 % 
(decreasing trend) in terms of pkm.   

 
About 98% of trips are on óshortô distance (not longer than 100 km), However, in terms of pkm the 
remaining 2.5% of trips account however for more than half (53%) of all pkm. 

Table 4: Short and long distance transport volume by mode 

 
Source: TRANSTOOLS, from the DG TREN paper ñThe future of transportò (2009) 

 
Concerning the regional distribution, the TRANSvisions study (2009a) on the basis of the 
TRANS-TOOLS model has classified the transport activity (2005 and 2030) in the following 
categories:  
 

 Regional: intra EU 27 NUTS2 trips 

 Domestic: rest of trips with origin and destination inside the same country 

 IntraZone: trips with origin and destination inside the same macro zone: South (Portugal, 

Italy, Greece, Spain), North̿Centre (rest of EU̿15), East (rest of EU̿27). This 

classification allows the analysis of the transport volumes trends in three differentiated 
zones of Europe: a) the North-Centre most developed industrial areas, b) the historical 
less developed southern areas and c) the new eastern areas (New Member States). 
However, it should be stressed from the point of view of traffic volumes the three areas 
are not fully homogenous, e.g. apart from the cases of Spain and Portugal, the three 
southern European peninsulas have no land connections. This could in some way 

underestimate the Intra̿zone trips in the South zone, which could therefore be lower 

than in the other zones 

 InterZone: trips with origin and destination in different macro zones 

 ExtraEU: trips with origin or destination outside EU̿27, in one of the neighbouring 

countries (EFTA, the Balkans, Russia, Byelorussia, Ukraine and Turkey) 
 
The following graph shows the freight traffic distribution (only inland modes) at 2005. 
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Figure 5: 2005 Freight Ton-km geographic distribution (only inland traffic) 

 
Source: TRANSvisions (2009a) 

 
 
It can be observed that domestic and regional traffic account for the highest shares of traffic 
distribution. 
 
In particular, the short and mid-distance trips concerning the EU 15 zone are the most significant, 
both in terms of domestic, intra zone and regional movements (M ton km). This confirms the 
importance and the weight of the industrial centre-European structure in determining freight 
transport flows. The analysis of the freight composition in the zone (both Intrazone and domestic) 
shows in fact the importance of two industry related sectors: Machinery & other manufacturing; 
and Building minerals & material.      
 

Figure 6: 2005 Freight Ton-km volume of short and mid-distance trips (only inland traffic) 

 
Source: TRANSvisions (2009a) 
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The shares of short and mid distance freight trips show that the East zone accounts for the 
highest share of intra zone traffic (about 30%) and the lowest share of domestic trips (about 30%) 

Figure 7: 2005 Shares of freight Ton-km distribution of short and mid-distance trips in Europe (only 
inland traffic) 

 
Source: TRANSvisions (2009a) 

 
 
Concerning passenger traffic, the following graph shows the trips distribution at 2005. All modes 
are included, except air traffic to overseas (only neighbouring countries are considered). 

Figure 8: 2005 Passenger Pax-km geographic distribution (all modes) 

 

  
 

Source: TRANSvisions (2009a) 
 
The graph shows that regional and domestic trips account for the higher shares, in particular in 
the EU 15 zone, as shown below (M pkm): 
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Figure 9: 2005 Passenger Pax-km volume of short and mid distance trips in Europe (all modes) 

 

 
Source: TRANSvisions (2009a) 

 
It may be interesting to show how the future transport demand may evolve according to the 
TRANS-TOOLS baseline projections to 2030 (see Annex III for details).   
 

Figure 10: 2030 Baseline Freight Ton-km distribution (only inland traffic) 

 
 

Source: TRANSvisions (2009a) 
 
The freight trip distribution at 2030 (only inland modes) shows an increasing share of extra EU 
trips, with a corresponding decrease of domestic and regional trips. 
 
The short and mid-distance trips show a significant growth compared to the 2005 level in the east 
zone, in particular the intra zone trips, due to the consolidation of the internal market.  
 












































































