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Executive Summary 

 
A set of targets for 2050 have been generated for the four primary criteria. The targets 
given are normative targets, that is, they reflect socially desirable goals and values and 
reflect in some cases EU policy targets. The targets involve an idea of the magnitude of 
change required and are not predictions. These preliminary visions must be challenging 
and minimally plausible. These visions are not based on probable forecasts but aim to 
be a building block for the development of visions in the next task of the FREIGHTVI-
SION project. In fact the visions are generated independently of the forecasts. Each of 
these visions will be further developed with story maps (from stakeholders workshops), 
systems thinking maps, from which portfolio analysis is derived, and finally scenarios 
for EU-27 LDFT. One scenario is developed, for all four primary criteria, to reach the 
preliminary vision.   
 
The report describes the targets identified in the vision. The preliminary vision outlined 
includes early action in CO2 mitigation to achieve an 80% decline in CO2 emissions by 
2050. Early action in CO2 mitigation is recommended by Stern (Stern 2007) since its is 
cheaper to act now rather than later. One problem in defining the CO2 baseline is 
whether it should be inclusive of emissions from international shipping and aviation. In 
our view inclusion of those two sectors, in setting a 2050 target, is not politically 
acceptable yet. On the one hand, if the freight sector and other energy consuming 
sectors (industry, households, etc) are included in setting the overall CO2 target a 
lower mitigation effort will take place for freight transport emissions. On the other 
hand if the sector is dealt with separately from the other sectors the CO2 targets of 
freight sector will be more stringent requiring early action. 
 
The target for decreasing the current level of fossil fuel use involves several steps. In 
this 2050 world freight transport depends heavily on modal shift favouring the rail 
freight mode. Since rail freight is far more energy efficient than the truck mode. This 
modal shift is recommended by the IPCC 4th assessment as an option to decarbonise 
transport. Targets within each of the modes have also been set to the extent possible. 
Most notably among these are the targets for rail electrification. Our vision also 
includes improvements within the truck mode and so it is assumed that a 50% im-
provement in truck engines is socially acceptable, translating into a lower share of 
truck fossil fuel use in total LDFT fossil fuel use. 
 
In this world dependence on imported oil has been greatly reduced because of wide-
spread electrification of freight transport. This belief rests on the fact rail freight holds 
greatest potential for energy saved in LDFT.  To power electric trains extra investment 
in renewable powered plants and in gas fired plants as well as in nuclear ones takes 
place; by 2050 battery technology applications have been improved for the rail sector. 
Fuel switching, favouring renewables and gas, in electricity generation helps to lessen  
dependency on fossil fuels. 
 
The vision for congestion of LDFT is based on the fact that climate change has intensi-
fied and fossil fuel use is restricted. Government policy is effective in reducing fossil 
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fuel dependency and on the need to reduce CO2 emissions. And so the fossil fuel 
dependency target is aligned with the other vision for congestion. 
 
In producing a vision for accidents, we have used (1) the EU target of halving road 
accidents to 2010, (2) the effect of EU enlargement and (3) the share of accidents 
attributed to trucks. Because the 2010 target is not likely to be met, the target for the 
coming years should be higher. However, notwithstanding the entry of new member 
states, the target implies roughly a 40% reduction for 15 years to 2050. We assumed 
that the share of accidents attributed to HGVs is constant. Overall, fatalities from 
freight transport are declining significantly. 
 
One deficiency in the vision of fossil fuel dependence is the fact that it may be chal-
lenging to shift modes within LDFT. At present, there are significant capacity con-
straints in the rail network, land is scarce in the EU-27, both limiting rail expansion. 
 
A second deficiency is the fact that the EU does not have clear policy goals, spanning 
to 2050, for reducing fossil fuel dependency, congestion and accidents. In the case of 
GHG targets the EU does have a long term target. 
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1. Description & evaluation of preliminary visions 
 

1.1 Scope of preliminary visions in FREIGHTVISION 
 

This task aims to deliver a preliminary vision for socially desirable targets for the four 
main criteria: 
 

• Greenhouse Gas (mainly greenhouse gas in CO2 -equivalent) emissions,  
• Fossil fuel dependency focusing uniquely on LDFT,  
• Congestion and  
• Accidents.  

 
The targets outlined here must be challenging, minimally plausible and normative. The 
targets are partly based on the targets already defined by EU policy. However, the EU 
has not determined targets for all four criteria for 2020, 2035 and 2050. From what is 
already available, this deliverable presents a long term vision on these four.  
 

1.2 Description of the approach 
 
It is important to note that the report describes a set of long term visions, and the 
visions are not forecasting exercises. Formation of the vision is based partly on sce-
nario theory. The vision, for all four primary criteria, also is comparable to forecasts for 
fossil fuels dependency and CO2 emissions, congestion and accidents to 2050 (See 
Deliverables 5.2).   

2. Preliminary Visions 

2.1 GHG Emissions and Dependency on Fossil Fuels 
 
This section of the report deals with description of targets required to meet the socially 
desirable targets for CO2 mitigation and fossil fuels dependency for EU-wide freight 
transport sector. The timelines for mitigation efforts and for the named dependency 
are 2020, 2035, 2050. The visions described in the report, as said above, are not 
forecasts exercises but rather we aim to provide figures on the magnitude of change 
required to 2050. The reductions in CO2 are in line with the reduction targets (50% to 
80% reduction in CO2), demanded by the Intergovernmental Panel on Climate Change 
in its latest 4th Assessment report. CO2 is the main greenhouse gas. 
 
The EU commission recently announced that “In order to limit the global average 
temperature increase to not more than 2 degrees C above pre-industrial levels, 
developed countries as a group should reduce their emissions to 30% below 1990 
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levels by 2020.” (EU Commission, 28 of January, 2009). 1 The EU unilateral target is 
20% decline by 2020 with 1990 as the baseline. Therefore the EU has announced two 
targets to 2020 with the strictest target in case an international agreement is reached 
(targeting a decline of 30% by 2020). The IPCC asserts that to limit temperature 
increases to not more than 2 C above a decrease in emissions of 50 to 85% is needed 
between 2000 and 2050.  
 

2.1.1 Specific Trends for Emissions and Fossil Fuel Dependency 

 
Figure 1 depicts the shares of freight energy use of LDFT in total LDFT (excluding LDV 
freight) in total inland consumption for the EU-27. The following modal shares are 
included: LDFT trucks, rail, (diesel and electric) and inland waterways modes. Overall 
fossil fuel dependency of the (LDFT only) freight sector (excludes air mode) stands at 
about 94.2% (all freight energy use of LDFT) in 2005 (Antikainen and Mattila, 2009). 
Truck energy use is responsible for the largest share of fossil fuel use in freight trans-
port. However LDFT trucks are increasingly being fuelled by biofuels in recent years. 

 

Figure 1 Modal shares in total energy (by mode), 2005  
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Source: Antikainen and Mattila (2009) 

                                       
1  (Communication from the Commission to the European parliament, the council, the European 
Economic and Social Committee and the Committee of the Regions). Towards  comprehensive 

climate change agreement in Copenhagen. EU Commission, Jan. 2009. 
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Table 1 also shows the fossil fuel use per tonne-km moved in the EU-27. The most 
energy efficient mode is rail followed by the inland waterway mode. It is clear that 
moving freight by rail offers large savings compared to the truck mode; the latter 
takes 5.5 times more MJ to move one tonne-km. LDFT (expressed in tonne-km) is 
dominated by the truck mode (75%) while Rail and IWW are less important with 
participation rates of 19% and 6.2% respectively. 
 

Table 1. Fossil Fuel Dependency of LDFT: 2005 

 

 Fossil fuel 

(primary) use 

(Mtoe)a 

Fossil fuel 

use  (pri-

mary) use 

(MJ/tkm) 

Total energy 

Use LDFT (Mtoe) a  
Fossil fuels 

dependency 

as % of all 

energy use 

(primary) LDFT 

LDFT trucks 56.6 0.66 59 96 

Rail (all 
electric and 
diesel) 

2.9 0.12 4.2 69 

IWW 1.2 0.14 1.2 100 

Total  60.7 0.58 64.4 94 

 
Notes: a Total energy use of LDFT (all energy use including fossil fired and nuclear electricity; excludes 
aviation energy use and international shipping). Fossil fuel use (primary energy). Mtoe (Million Tonnes of 
Oil Equivalent). 2005 Data on fossil fuel use from: Deliverable 5.2 and from the literature. 

 
Fossil fuel dependence has been exacerbated by the mix of commodities freighted, 
slow changes in engine efficiency of trucks, the mix of trucks, aerodynamics, driving 
style and the structure of the economy. Other factors include land use, the geographi-
cal distribution of warehousing, the location of origin and destination. All of these 
factors have dramatically changed in the last 2 decades. Future changes in all these 
areas will affect the level of energy use of LDFT. Typically for long distance movement 
of, say, basic commodities (coal, steel, cement, wood, etc.) train is the best option. For 
manufactured goods road freight is the chosen mode for many freight companies. For 
intermediate movements the two modes often compete. Thus future changes in the 
mix of commodities that are freighted may increase or decrease LDFT.  
 
Additional indicators for freight transport energy use include the following ones. Overall 
dependency of freight energy use (LDV freight and LDFT sectors) in total inland 
consumption for the EU-27 is lowest in the UK, Sweden and Germany.  
 
The overall share of fossil fuels in total energy use (EU-27) has fallen from 83% 1990 
to 79% in 2005 (EEA, 2008). Another metric is import dependency for the entire EU 
economy. Net imports (freight transport and other sectors) account for 54% of total 
gross energy use in the EU-27. In 2005, 59% of gas (share of total gas based primary 
energy use), 42% of coal and 87%, of oil are imported. This means that most of the oil 
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consumed in freight transport (LDFT) is imported even if we account for oil use in 
power generation and plastics manufacturing, the two other important consumers of 
oil. Similarly a significant fraction of coal and gas use to power plants in the EU-27 is 
imported.  
 
Dependence on Russian energy supplies is a foreign policy concern for the EU-27 whilst 
imports from Norway are of a lesser concern. Rising nationalist capitalism in Russia and 
a more confident foreign policy emerging there will be an incentive for EU-27 to 
decrease fossil fuels dependence in the future. It can be considered that reducing 
import dependency “can be positive or negative for sustainable freight transport, but 
this depends on the type of energy resource imported and the ones being substituted.” 
(ETAG, 2009). The emissions pathways, as mentioned before, can be characterised as 
follows. Early strong action in mitigation of CO2 will evolve as follows: By 2020 freight 
transport players mitigate much more than in subsequent periods; by 2035 they 
mitigate comparatively less and by 2050 even less.  
 
CO2 emissions and dependence on those fuels (and fossil fuels consumption) are highly 
and positively correlated to each other. So any effort, within the EU freight sector, to 
reduce fossil fuel dependency will also have impacts on CO2 pathways. The highest, 
fossil fuel dependence rates (of the whole economy) are found in small countries such 
as Ireland and Luxembourg and the lowest in the UK and Romania (includes the 
dependence of the whole economy, not only transport). The EU-27 has recently shown 
increased dependence on Russian oil (33%) and gas (40%) (based on Eurostat, 2009). 
The EU-27 also imports fossil fuels from Norway 16% and 23% respectively.   
 
CO2 emissions in 2005 stand at around 158 (Mt CO2) (three modes). However if we 
account for indirect and direct CO2 emissions (three modes) are 190 (Mt CO2) in the 
same year (see deliverable 5.2). It is usually difficult to measure energy use in freight 
transport and hence CO2 emissions in LDFT. 
 
The images within the vision described here (Figure 2) would apply under:  
 

� Technological change continues leading to fuel efficiency improvements 
for trucks; 
 

� Early action in CO2 mitigation is an investment and dependency con-
tinues 

 
� High learning rates of new technology allowing market diffusion of fuel 

efficient trucks; 
 
�  Declines in costs of engine efficient technologies are linked to past in-

vestments;  
 

� EU is forced to cut emissions regardless of international cost effective-
ness 
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� Freight transport emission cuts are determined separately from other 
sectors 

 
� CO2 abatement costs fall as learning rates improve under mass scale 

production of energy efficient vehicle technologies and of renewable en-
ergy. 

 
� Fuel switching favouring gas and biofuels; 

 
� Modal shift favouring the rail and shipping sectors; 
 
� Constant or nil growth in transport volumes of freight; 
 
� Change in lifestyle (lower level of consumption of goods). 

 
� Oil import dependency declines to 50% of today’s level 

 
� Fuel efficiency standards on new trucks are imposed 

 
� Competition between the modes favours the train mode 

 
� The container is handled easily across modes and has become larger 

allowing rail to compete freely with trucks. 
 

2.1.2 Environmental Emissions 

 

DATA on GHG pathways 

 

The data used for the baseline scenario are taken from SYKE Institute and from the DG 
TREN report “European Energy and Transport – Trends to 2030 update 2005”. The data 
of SYKE include freight energy use of long-distance freight. The report uses figures 
from EUROSTAT for the year 1990. Definitions on modes of transport follow the format 
of EUROSTAT. 
 
Roughly speaking long distance freight transport accounts for about 54% of total CO2 
emitted by the entire transport sector in 2005 (ETAG, 20092;). 
The pathways (depicted in Figures 1 and 2) illustrate that if: 
 

1. High end of scenarios targets are considered the EU should begin to cut emis-
sions much earlier. The sectoral allocation of CO2 targets (among industry, 
household, commercial and transport) will determine the timing of, and the ex-
tent of, CO2 mitigation efforts. The CO2 mitigation efforts can be characterised 

                                       
2 LDFT definition may differ slightly from that used in our study 
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as: early action, delayed action or medium action by 2020-30: 20% reduction. 
This contributes to the 50% to 80% reduction target by 2050.3  

 
2. Annual CO2 mitigation effort of 1.1% is taken, the targets imply that the most 

challenging CO2 pathway depends on the early action option 
3. CO2 emissions decline in tandem with reduction in dependency on fossil fuels.  

 
Figure 2 shows the current level of CO2 emissions of various freight transport modes. 

 

Figure 2. EU-27 (LDFT) Freight Transport CO2 Emissions  

(direct and indirect emissions) 
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Source: Antikainen and Mattila (2009) 

 
 

                                       
3 The 80% target refers to all final energy consumption sectors: industry, residential and 
commercial and transport: includes passenger transport but excludes international shipping and 
international aviation. In this report the vision involves a 80% reduction in CO2 assuming 
freight will mitigate regardless of how much the other sectors mitigate CO2. 
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If the EU-27 target implied a 80% decline in CO2 (base year 2005 or 50% compared to 
1990) by 2050 there would be different pathways possible. If the analytical approach 
(used to estimate CO2 mitigation levels) were to be applied to a much larger scale or to 
areas with different proportions of GHG emissions, it would be important to account for 
their growth/future contribution to the overall CO2 target reduction. For example, if the 
EU’s CO2 emitted from international bunkers and aviation is included (not shown in 
Figure 1) the EU would have to make steeper reductions in the 2005-2050 period. 
Furthermore if a five year carbon budget was given to freight transport pathways for 
CO2 mitigation would vary widely. 
 
Both strong and early action in CO2 reductions has been recommended by the Stern 
Review (Stern, 2007) that review argues:  “Mitigation - taking strong action to reduce 
emissions - must be viewed as an investment, a cost incurred now and in the coming 
few decades to avoid the risks of very severe consequences in the future.” The targets 
of CO2 are partially based on this argument. 
 
On the one hand if the EU’s CO2 emissions from all sectors (industry, transport, 
household and commercial sectors) were considered in an environmental agreement, 
this would imply delayed action of CO2 mitigation within the freight transport sector. On 
the other hand if the EU decided to treat the freight sector in isolation of the other 
sectors, the CO2 targets would be tighter, that is, more stringent. Freight companies 
may prefer the first option in order to minimise the cost of CO2 mitigation. The first 
option involves setting the CO2 target to 2050 in conjunction with other sectors. So any 
efforts in CO2 reduction from the other sectors (industry or households) could comple-
ment and reduce pressure in freight transport to mitigate CO2. 
 
The following can be said about Figure 2: 
 
• It includes LDFT emissions only (direct and upstream CO2 emissions); 
• Emissions of road, rail, inland navigation are included and those of the air and 

international shipping mode are excluded;  
• The figures for freight transport do distinguish between long distance freight and 

urban freight.  
 
The data for CO2 emissions for intermediate targets such as that of 2005-2020 (not 
shown in Figure 2) are calculated using a bottom up approach. First emissions per 
tonne-km are combined with total volume of freight moved (tonne-km) by mode. CO2 

emissions for electric trains are obtained by partitioning train tonne-km by a ratio of 
0.5 in account of the fact that 50% of train network is electrified. Fig 3 depicts the 
annual decline in GHG in steps of three target years to 2050. 
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Figure 3. Vision of GHG pathway (Mt CO2-eq., includes upstream CO2) 2005 data 
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Source: Data of 2005: Antikainen and Mattila (2009); data for other years elaborated by the 
authors. 

 
This vision places freight transport in the overall emissions reduction effort purely 
within freight (it excludes CO2 emissions of the entire EU economy). The vision is to 
achieve an overall reduction of 50%-80%, starting from 2005, by 2050 (LDFT only) 
and of 50% to 80% reduction for freight transport by the same year. This target is 
strict and it is entirely possible that freight transport could be exempted from strong 
CO2 reduction targets by policy makers. The base year for CO2 reduction is 1990 (CO2 
has increased by 30% 1990-2005) and so our 80% reduction outlined in Figure 2 is 
equivalent to a 50% in line with the IPCC target in its latest report (Kahn Ribeiro et al, 
2007). Table 2 also summarises the CO2 targets in our vision. 
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Table 2. CO2 Targets: Vision to 2050 

 
 
 
 
 
Note: The figures are based on the targets for 2050 outlined in the vision. EU climate policy does not have 
targets for all intermediate years to 2050, except for 2020. Base year (2005=100%) for calculations. 
Source: The author 
 

The vision outlined in Figure 3 for CO2 pathways takes into account the abatement cost 
argument. A study by the IPCC 4th assessment report identifies that carbon abatement 
cost in transport in the range of 58 US$ to 131 US$ per tonne of CO2 saved under oil 
prices of 30 to 60 US$/barrel respectively (Kahn Ribeiro et al, 2007). The vision 
assumes the abatement cost will be lower under high oil prices. The vision also ex-
cludes (1) the option of finding lower abatement costs for other non transport sectors; 
and (2) the option of finding lower costs in some non- EU countries to abate on tonne 
of CO2 than in EU LDFT sector. However, in this world costs of abatement of CO2 are 
small and so the EU LDFT sector easily engages in rapid declines in CO2 mitigation.    
 
Furthermore in the 2050 vision CO2 abatement cost are low (not just for individual 
technologies) for the entire LDFT sector. Second, cost effectiveness as of 2050 is not 
static: costs of CO2 abatement in freight transport are assumed in the vision to fall by 
2050. Cost reductions are possible with the effect of mass scale production (and high 
learning rates), say, of energy efficient trucks. High learning rates allow large reduc-
tions in capital cost of any technology by that year.  

2.1.3 Dependency on Fossil Fuels 

 
In this report the main definition of fossil fuel dependency for freight transport refers to 
the share of fossil fuel use of freight transport (three modes) in all primary energy use 
of LDFT (all modes except aviation, international shipping). The metric does not refer 
to the standard definition of EU policy announcements. The vision for fossil fuel de-
pendency focuses on the different modes. Table 3 tabulates the different levels of fossil 
fuel dependence from 2005 through 2050. Of significance is the target for rail fossil 
fuel use. The target results from the belief that a significant amount of energy can be 
saved per tonne-km moved and that such energy can come from greener electricity. 
For instance analysts generally agree that about 30% of electricity could be produced 
from wind power plants, a further 20% is politically acceptable within the next 40 years 
for biomass power plants. This allows the overall fossil fuel dependence (LDFT) level of 
electric rail mode to fall to 30% of total energy use of that sector. 
 
Under our vision, the dependence of fossil fuels of the truck mode is small since trucks 
run on highly energy efficient engines and the mix of the stock of trucks favours the 
efficient ones. This allows trucks to reduce fossil fuel dependency by at least half of 
today’s level by 2050. The improvement has a constant decline within our vision. Kahn 

 2020 2035 2050 

CO2 Emissions 
(reductions) tar-
gets: LDFT only  

-20% -70% -80% 
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Ribeiro et al. (2007) find that a 24% reduction could be achieved by diesel engines and 
a further reduction of 70% is foreseen by adopting cellulosic ethanol. 

 

 

 

Table 3. Vision for Fossil Fuel Dependency (%) of LDFT only 

 

Each target year of fossil fuel dependence is based on the corresponding forecasts of total energy use. 
Road freight fossil fuel dependency: Base year (2005=100) for calculations. Source: The author 

 
A complementary definition of fossil fuel dependency is import dependency which is 
much discussed in policy documents. The EU has agreed on a set of EU-wide targets 
to increase penetration of renewable energy (biofuels, biomass, wind, marine and 
other sources) and to decrease CO2 emissions but some member States persist in 
widening their dependence particularly on Russian energy supplies. Most EU oil 
supply is sourced from two regions: the Middle-East and Russia and future growth 
in demand for energy to power freight movements also imposes pressure on EU-
wide energy dependence. To this end the EU adopted the Energy Charter declara-
tion in 1991 to diversify its sources of energy supply. This was followed by the En-
ergy Charter Treaty to incentivise energy cooperation. To this date, 51 nations and 
the EU have signed the agreement (Belkin, 2008). In our world that dependency on 
Russian energy has declined. 
 
In the standard definition, fossil fuels are defined as: Carbon based fuels from fossil 
hydrocarbon deposits, including coal, pit and natural gas. This definition of depend-
ency includes all energy sources: oil, gas and coal consumed in the EU-27 for 
freight transport (all modes, except air mode).   
 
To characterise fossil fuel dependency the following five energy sources are identi-
fied crude oil, natural gas, coal, nuclear energy and renewable energy (wind and 
biomass). Each of these fuels could potentially lead to different pathways of fossil 
fuel dependency by 2050. Relying on nuclear energy and biofuels, for instance, de-
creases dependency but those sources are not socially acceptable by all members of 
society. Tables 4 to 6 describe the target to 2050 for fossil fuel dependence (FFD). 

 2005 2020 2035 2050 

Road 100.00% 91.67% 83.34% 
 
50.00% 
 

Rail 
(electric) 

59.94% 49.99% 40.04% 29.97% 

Rail  
(diesel) 

100.00% 100.00% 100.00% 100.00% 

 
IWW 
 

100.00% 100.00% 100.00% 100.00% 

 
      Notes: The figures are based on the targets for 2050 outlined in the vision. 
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Table 4 gives the modal shift in fossil fuel use. The freight transport specific targets 
to 2050 are based on a vision where:  
 

1. Modal shift towards the rail mode increases to 25% share in total energy 
use of LDFT by 2050; 

2. Increased generation capacity from wind and biomass doubles fossil fuel 
savings. These capacity increases allow an expansion of electric rail;  

3. electrification of the train mode in LDFT is high; 
4. Efficiency improvements for trucks occur linearly to 2050. 
 
 
 

Table 4. Targets to 2050: Fossil Fuel Dependency  

 

Mode shares in total fossil 

fuel use  

Total 

Energy 

MTOE 

% Fossil 

Energy 

required in 

each mode 

Fossil Energy 

(Mtoe) 

Road 67% 38.85 50.00% 19.42 
Rail (electric) 25% 14.50 29.97% 4.34 
Rail (diesel) 5% 2.90 100.00% 2.9 
IWW 3% 1.74 100.00% 1.74 
         
 100% 57.98   28.41 
Fossil Energy in the target vision 
(Mtoe) 

28.41 

Total energy forecast (Mtoe) 
(SYKE, 2009) 2050 

58.0 

2050, Indicator (fossil/total) 49% 
Total energy (2005) (Mtoe) 64.34 
Indicator (reduction in  fossil fuel 
use compared to 2005) 

-55% 

            
Source: Antikainen and Mattila (2009) for data on “Total energy” and the author for the rest of data. 

 
Table 5 depicts the world in 2035 and in that year dependence is lower (77% of total 
2035 energy use) than in 2020, however improvements in vehicle engine have not yet 
reached their 50% improvement nor has rail taken up a larger share in fossil fuel use. 
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Table 5. Targets to 2035: Fossil Fuel Dependency  

 
Mode shares in 

total fossil fuel 

use 

Total 

energy 

% Fossil 

Energy 

required 

Fossil 

Energy 

    

 

Road :75% 42.98 83.34% 35.82 
Electric rail :17% 9.51 40.04% 3.81 
Diesel rail: 5% 2.87 100.00% 2.87 

IWW: 3% 1.72 100.00% 1.72 
    

100% 57.08  44.2 
Fossil Energy (Mtoe) of the vision  44.22  
Total energy (Mtoe) forecast 
(2035) 

57.08  

Indicator (fossil/total) (2035) 77%  

  
Source: Antikainen and Mattila (2009) for data on “Total energy” and 

the author for the rest of data. 

 
 

Table 6 shows that dependence on fossil fuels in 2020 is extremely high because there 
is a time lag to introduce energy efficient measures. 

 

Table 6. Targets to 2020: Fossil Fuel Dependency 

 
Mode shares in 

total fossil fuel use 

Total 

energy 

% Fossil 

Energy 

required 

Fossil 

Energy 

Road 84% 55.69 91.67% 51.05 
Electric Rail 8% 5.5 49.99% 2.75 
Diesel rail 5% 3.32 100.00% 3.32 

IWW 3% 1.99 100.00% 1.99 
Total: 100% 66.5  59.11 

Fossil Energy target (Mtoe)in vision  59.11  
Total energy (Mtoe) forecast 2020 66.5  
Indicator (fossil/total) 2020 89%  
 

Source: Antikainen and Mattila (2009) for data on “Total energy” and 
the author for the rest of data. 
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In 2005 (Figure 1) the share of trucks energy use (EU-27) in total energy use of freight 
transport stands at more than 90%. This figure is high since it reflects the fact that 
most freight is moved by road vehicles in the EU-27.  

 
Targets have been decided within Freightvision consortia and are used in the vision:  

1. Reducing fossil fuel use by 50% 
2. Reducing CO2 emissions by 50% (compared to 1990) and 80% compared 

to 2005. 
Studies on the future of LDFT (ETAG, 2008) set a target reduction of 80% by 2047 to 
meet that study’s CO2 targets by that year.  It is difficult to reduce CO2 if a shift to 
other fossil fuels occurs. For example in the ETAG (2008) project it was argued: 
 
“The CO2 target and the oil target can be achieved by quite similar measures such as 
reducing transport volume, substituting carbon-based fuels by renewable ones or 
shifting transport to the most energy efficient modes of transport. But there is as well 
a significant difference between these two targets. Oil could be substituted by other 
fossil fuels such as coal and natural gas. Both are not CO2 -lean, coal based fuels are 
even worse than oil based fuels in terms of CO2-emissions. The substitution of oil by 
hydrogen or electricity does not have to be automatically CO2-lean if the energy is, for 
example, derived from coal based power plants (technologies such as CCS could 
change the picture).” 
 
In our vision outlined by 2050 the EU-27 freight transport: 

  
• Adopts to a large degree alternative fuels;  
• Relies less on the internal combustion engine and relies more on an electri-

fied freight transport system; 
• Reduces the volume and type, and length of haul, of freight moved within 

and across nations;  
• Achieves improvements in the fuel efficiency of ICE technology.  
• Operates within stringent fuel efficiency standards on vehicle manufacturers 

and on freight companies. 
• Faces higher fuel price through emissions trading and higher environmental 

taxes. 
Such changes in 2050 enable the freight transport sector to decrease dependence on 
fossil fuels. 

 
Electric rail expansion and fossil fuel dependency 

 
In this 2050 world dependence is no longer a public policy concern since rail freight is 
powered mainly by green electricity and fuel switching from oil to gas fired electricity is 
already a dominant trend. Rail freight is 85% more energy efficient per tonne-km than 
truck (WEC, 2007). But switching to gas fired plants, to power extra demand for 
electricity from expansion of the train capacity, strengthens EU dependency on gas. For 
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example 30% of EU gas is imported from Russia. At the country level a few countries 
are no longer highly dependent on Russian gas. Gas use, rather than oil, in power 
generation is key because it reduces the level of fossil fuel dependency but it does not 
completely reduce dependence on fossil fuels.  
 
In this world governments have imposed fuel efficiency standards on new trucks 
limiting fuel (diesel) consumption per truck- kilometre driven. Thus in this vision one 
envisages stronger fuel efficiency standards on trucks by 2005-2050. The World Energy 
Assessment (2000) has projected that dependence could increase to 85% of energy 
needs in the EU.  

 

2.2 Accidents and Congestion 
 

2.2.1     Key drivers and trends 

 
� Accidents and congestion are accepted as operational risks of freight 

journeys and mitigating transport disruptions caused by these risks are 
of crucial importance for LDFT as they have a significant impact on deliv-
ery time and reliability. 
 

� The economic growth rate in the EU is forecasted to increase by 74% 
from 2007 to 2050, whereas population is expected be more stable with 
a 3-5% increase by 2050. 
 

� The spatial division of production is continuing. The fundamental 
changes in logistics continue to spark the ongoing globalization, which in-
cludes outsourcing, off-shoring and so on.  

 
� Reducing the number of LDFT trips through increased transportation 

efficiency (vehicle utilization and reduction of empty trips) call for near-, 
on-shoring and decentralization. 
 

� With the development of road ITS applications and in-vehicle safety 
systems, cars and trucks have become safer.  
 

� Internalisation of costs through forms of charging and increasing 
infrastructure capacity are some of the main elements in the future ef-
forts to reduce congestion levels. 
 

� Congestion on EU roads for LDFT declines since the main trend in EU 
freight transport by 2050 implies moving freight off the roads to other 

modes of freight, which means less congestion on roads and more on 
inland waterways and railways. 
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� Less congestion also translates into less wasteful energy use as trucks, 

ships, and railways are less frequently idling.  
 

� Less congestion leads to more efficient use of financial, energy and 

human resource improving society’s resilience by 2050   
 

� Long distance road freight accidents should not be more than 1267 

by year 2050 since freight transport will have become more diversified 
(by using trains) and less reliant on the road mode. 

 
� Speed controls imposed both passenger and HGV are tighter lead-

ing to lower fatalities and accidents for LDFT. 
 

  

2.2.2 Accidents 

 
Inventiveness in reducing the frequency of truck accidents should be given a high 
priority because trucks have a high accident exposure due to high distance they travel. 
Additionally, trucks carry a higher risk as they are responsible for the severity of the 
accidents even when they do not make mistakes. 
 
The Freightvision internal deliverable 2.1 reports, “Compared to road transport, other 
transport modes are relatively safe. Far fewer fatalities occur in rail, IWT and SSS. 
Therefore the measures taken for these modes are considered to be less relevant for 

the FREIGHTVISION project, since their influence on the total number of fatalities is 
limited. Besides, the measures taken in maritime transport primarily focus on reducing 

the environmental impacts of accidents (pollution). This is outside the scope of the 

FREIGHTVISION project.” However, we form visions for other modes as well, although 
they are not as detailed as road freight transport. 

 

2.2.2.1. Methods 

           
The only EU target was to halve the number of road fatalities by 2010 as indicated in 
the White Paper 2001. It should be noted that this was put for EU-15. Therefore, for 
2020, 2035 and 2050, we should decide on socially acceptable targets for freight for 
EU-27. 
 
To do this, we use two different approaches for different types of freight modes. Firstly, 
based on the EU target, we look at the past trends and considering the current policies 
and measures, we estimate the number of road freight fatalities. Secondly, we present 
the Vision Zero and relate it to rail, IWT and SSS. 
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2.2.2.2. Socially Acceptable Targets 

 
a) Results of the A Priori Method Based on the EU figures:  

 
The 2001 White Paper reported a high accident rate: around 1.3 million accidents a 
year. This caused around 50,000 road fatalities. The direct and indirect costs have 
been estimated at 160 billion Euros, which accounts for 2% of the EU GDP or approxi-
mately two times the congestion costs mentioned in the next section. The EU target 
published in the 2001 White Paper was to reduce road deaths by 50% by 2010. 
The 2006 Mid-term Review of the White Paper reported that the road fatalities have 
declined by more than 17% since 2001. This figure in 2006 and the current figure 
show that the target of reducing road fatalities by 50% in 2010 is not likely to be met. 
Current conditions show that that the number of road fatalities is likely to stand at 
around 32,500-32,800 in 2010, not at around 27,000 as targeted. It is important to 
note that the EU target covers EU-15 only. 

 

As seen in figure 4, the number of road fatalities has significantly declined from the 
1995 to 2007. This figure consists of both passenger and freight transport and urban 
and rural transport. The accidents involving HGVs showed a similar trend as the share 
of road accidents attributed to HGVs was constant between 1995 and 2006, based on 
an empirical study of CE Delft (2009) using the CARE database. 

 

Figure 4. Number of Road Fatalities and Number of Road Fatalities attributed to HGVs 

 

 
           

            Source: Eurostat, CARE Database CE Delft (2009, pp. 28), ERSO (2007, p. 1 & 4) 
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According to the CARE database, 6,013 out of 42,952 road fatalities are attributed to 
HGVs as of 2006. This is equivalent to around 14% of all road accidents (EU-27) and to 
8% (EU-15) prior to incorporation of the Eastern States. However, according to the 
same source, this figure is assumed to be constant at 13% (including Germany). As 
the CARE statistics show, most of the extra increase in accidents, involving HGVs can 
be attributed to the new member States, especially to Bulgaria and Romania. 
 

Another EU trend to note is that the number of (trucks) vehicles will increase by 2020 
and the most specific number we have is the increase in the number of passenger 
vehicles by 40 million vehicles by 2020 from 2006 figures (Jorna et al. 2009, pg. 17). 
The number of trucks is growing even faster than the number passenger cars. 
 

The major trends and assumptions are: 

 

� Since 1990, the number of road fatalities in freight has declined by around 
30% per decade. The estimated figure for 2010 implies around 40% re-
duction since 2000. 

 

� The number of freight vehicles will increase at a higher rate than the 
number of passenger vehicles by 2020 (this is likely to increase the truck-
km level of the EU-27). 
 

� The EU will not have met the target of halving the number of road acci-
dents by 2010 (accidents are forecast to fall by only 40% compared to 
2000, therefore the 2020 target should be reduced by more than half. 
However, it is important to consider that the target of halving the number 
fatalities includes only the EU-15 and the trend is much higher in the new 
member states. This means that even the EU-15 target is not likely to 
meet the 50% reduction by 2010. The end result is that the current EU 
trend (around 30% reduction in fatalities for a decade for the EU-27) is 
kept in the vision. This roughly corresponds to a 40% reduction for 15 
years (to 2050). 
 

� The CARE database shows that the percentage of road fatalities attributed 
to HGVs was 13% in 2006 and it was constant since 1990. We assume the 
same ratio for 2020, 2035 and 2050. 
 

� With the development of road ITS applications and in-vehicle safety sys-
tems, cars and trucks are going to become safer 

 
� Long distance road freight transport (in tkm) is expected to increase by 

35% by 2020. From 2020 to 2035, the growth rate is forecast to decline 
to 9%, and it is expected to decline even further to 3% from 2035 to 
2050, which represents a 52% increase since 2005. 
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So far, we have the following figures for overall road transport (Table 7): 
 

 

Table 7. Acceptable levels of Road Fatalities 

 

 

 

 

 

 

 

 

 

 

 

Source: CARE Database, Eurostat 

**EC White Paper – European Transport Policy for 2010: time to   decide COM (2001)370.  

*** In contrast with the EU target, the number of road fatalities is expected to stay at 
around 32,500 – 32,800 according to the CARE database.  

 
Taking 2005 as the base year, we apply 40% reduction per 15 years shown in Table 8: 

                      

Table 8. Acceptable levels of Road Fatalities (only freight) 

                        

 
     
 
 
 
 
             
 
 
               *Please note that we keep the share of fatalities attributed to HGVs constant. 

 
b) Discussion on the rail freight, IWT, SSS accidents: 

 

Compared to road transport, other modes of transport are relatively safe and the 
number of accidents is negligible.  

No. of road  

fatalities 

Value  
(road transport as 

a whole) 

Value  
(road freight 
transport) 

2005 45,131 5,870 

2006 42,952 5,560 

2007 42,854 5,571 

2010 EU target 27,000** 
(32,800)*** 

= 27,000 x 0.13 
=3,510 

No. of road 

freight 

fatalities 

Value 

2005 5,870 

2020 target =5,870 x 0.6 = 3,522 

2035 target =3,522 x 0.6 = 2,113 

2050 target = 2,113 x 0.6 = 1,267 
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Europe's roads are increasingly saturated and environmental concerns are putting 
pressure on road haulage. EU transport policy-makers are proposing to use different 
modes of transport. Consequently, rail freight is gaining popularity. In terms of acci-
dents, there were 2,561 rail accidents in 2006, and this figure went down to 2,556 in 
2007. This covers overall rail transport. In terms of fatalities, there were 65 people 
killed in railway accidents in 2005 in the EU-274 
 
The data on the transport of dangerous goods by rail might give some useful insight in 
determining preliminary targets to 2050. From the data we obtained from the Eurostat, 
we can see that the main responsibility falls on the new member States for rail acci-
dents. Table 8 shows the number of railways accidents (transport of dangerous goods). 

 

Table 9. Railways Accidents (Transport of dangerous goods) 

 

 EU-15 EU-25 EU-27 

1999 1 - - 

2000 2 - - 

2001 0 - - 

2002 0 - - 

2003 0 - - 

2004 0 63 - 

2005 0 56 - 

2006 0 27 37 

2007 3 44 50 

 

                                                  Source: Eurostat 

 

As seen above (Table 8), the number of rail freight accidents in moving dangerous 
goods is negligible in the EU-15. With the enlargement, this figure rose to 63. Although 
it declined until 2007, it again increased by 60%. With the accession of Bulgaria and 
Romania, this number went up by almost 30%. This shows that no accidents in rail 
transport of dangerous goods is possible if the new member states apply the standards 
in the EU-15. Therefore, we can easily assume that the socially acceptable number of 
accidents in rail freight transport of dangerous goods is 0 in 2020, 2035 and 2050. 
Since the past fatality figures are relatively low and the railway signalling process is 
continuously improving, we can target at 0 accidents in rail freight. 
 

                                       
4 EC, Energy and Transport in figures, Statistical Pocketbook 2007/2008. 
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In 1997, the Swedish Parliament introduced a new approach to road safety called 
Vision Zero. It is based on a refusal to accept human deaths or lifelong suffering as a 
result of road traffic accidents (Elvik and Amundsen, 2000). The vision wishes the 
number of road fatalities to be reduced to 0 by 2020. Although it was intended to put 
forward for road, we can as well make use of the notion of the Vision Zero approach in 
order to determine the targets for rail freight, IWT and SSS / maritime safety.  
 
Accidents in IWT are extremely low, and in the event of an accident, damage to 
personnel is very limited. With the technical certification for vessels, it is desirable and 
achievable to have no accidents in IWT. With the two major maritime accidents in 
France and the UK in 2000, there were strong measures taken including the Erika I and 
Erika II packages. We can also assume zero accidents in maritime safety. Applying the 
same vehicle standards through certification is one of the factors that may ease the 
way to achieve the target. 
 
As the evaluation reports on the Swedish road safety indicate, adopting ambitious 
targets (such as zero deaths from accidents by 2020) makes it more politically accept-
able to achieve much higher reductions (even if the target is eventually not met). 
Given the current conditions, for relatively safer modes (rail, IWT and SSS), this vision 
helps. 

 

2.2.3 Congestion 

 
Congestion is one of the most significant threats to reliable transport system, thus 
improvements are necessary for future prosperity in Europe. 5 It becomes even more 
important for LDFT since movement of goods at long distances require efficiency and 
proper timing.  

 

Congestion should be regarded as an economic, environmental and energy issue that 
cannot be solved uniquely by market (pricing) mechanisms and so government inter-
vention is necessary. This implies there are large externalities involved with conges-
tion. Driving at suboptimal speeds and in stop-go cycles can significantly increase 
energy use of LDFT. Other things equal, less congestion saves fossil fuels. US data 
shows that fuel economy performance of a vehicle can drop (more Litres of die-
sel/truck-km) at least 60% at speeds of 15 mph from 50 mph (the latter is closer to  
the speed for optimal fuel economy) (Davies and Diegel, 2004, Table 4.25). Therefore 
decreases in congestion should help to achieve the targets in the visions of fossil fuel 
dependence and of CO2 emissions mitigation. 

 

The EU has not set any official targets for congestion levels, even for the overall 
transport activities. The only EU target relevant for congestion level is to slow the 
increase of road haulage transport to 38% until 2010, instead of 50% as indicated in 

                                       
5defined in FREIGHTVISION as: delay time measured in the difference between travel time in a 
loaded network and an unloaded one times the number of trucks affected in an average day 



 

 

  21 

 
 | Filename: Freightvision Del 5.4 Final.doc | 

the 2001 White Paper. Therefore, we create our own vision (described in this report) to 
2050. 
 
Based on the EU studies, we define congestion costs for LDFT. There are two major 
macro trends that help and call for putting ambitious targets of the vision: 
 

� Although demographical developments are only indirectly related to 
freight transport growth and size effects are usually incorporated into GDP 
effects, the population trend, is still a key factor in congestion levels. Hav-
ing peaked in 2020, the population level is likely to be stable to 2050 
which eases the way to reach ambitious targets in congestion levels. 
 

� Secondly, the impact of global warming and the arrival of peak-oil era (re-
stricting truck fuel use), lead to ambitious reduction targets in truck-km 
and thus in congestion in the longer term. The vision assumes that both 
congestion and fossil fuel dependency are positively correlated. This im-
plies that the reduction efforts for congestion levels should also track the 
targets set for fossil fuel dependency. CO2 emissions caused by congestion 
attract society’s attention under this vision. 

 
 
Costs of congestion and the historical trends 
 
The first thing to note for congestion is that, in contrast to the case of environmental 
externalities, congestion costs are also internal to the transport sector as a whole. 
External congestion costs occur when the presence of one vehicle increases the 
journey time of another. This reasoning plays an important role in determining the 
preliminary congestion targets for 2020, 2035 and 2050. 
 
The cost and carbon impact is significant in road transport. According to the Eurostat, 
6% is added to the EU road transport fuel bill by traffic congestion6. 
 
Theoretically, congestion costs have two main components for all modes of LDFT: 

 
� Firstly, there are time costs, which are a ratio of the value of time for the 

average vehicle and speed (Newbery, 1990). In the case of LDFT, this in-
cludes vehicle utilization costs and the costs of increase in journey time. 
 

� Secondly, there are vehicle operating costs, which include fuel, tyres, li-
cences, etc. 

 
 

                                       
6 WEF (2009), “Supply Chain Decarbonization”, pg. 20. 
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Empirical evidence of congestion costs within the EU 

 

The 2001 EU White Paper on Transport 2010 reports that the most recent study on the 
subject showed that the external costs of road traffic congestion alone amount to 
0.5% of Community GDP. The same source indicates that the costs attributable to 
congestion will increase by 142% to reach 80 billion Euros a year, which is approxi-
mately 1% of the EU-27 GDP, by 2010. Some other estimates show that these costs 
to be as high as 1.5% of GDP by 2020 and they are likely to increase substantially in 
the years to come as growth is set to continue (Jorna et al. 2009). However, one 
should note the combined effect of higher congestion costs and GDP (74% increase by 
2050) is likely to increase congestion. Therefore, the socially acceptable targets for 
2020, 2035 and 2050 should be even tighter for LDFT. 

 

 

What has the EU done?  
 
During the 1990s, Europe began to suffer from congestion in certain areas and on 
certain routes. The problem is now beginning to threaten economic competitiveness, 
and the reliability of both transport and the supply chain. The increasing success of 
road transport and the lack of new road capacity is resulting in ever worsening conges-
tion. The 2001 White Paper proposed to tackle this situation by gradually breaking the 
link between transport growth and economic growth and the 2006 mid-term review 
indicates that the issue had disappeared.  

 

The evolution in freight transport has put a strain on infrastructures in the EU. The 
visible signs of this are congestion on parts of the European transport system, includ-
ing many of its roads, rail links and harbours. Studies show that we can expect 35% 
more freight by 2020. For some parts of Europe, predictions even suggest a doubling 
of freight transport by 2050. 
 
EU studies on congestion (percentage of congestion costs of GDP) show the following 
figures: For 2000, the 2001 White Paper reports a value of 0.5% of EU GDP, the 2008 
Green Transport Package reports the 2008 level as 1.1% of EU GDP and the 2001 
White Paper predicts a value of 1.5% of EU GDP, which represents a 142% increase in 
costs. These figures are significantly beyond acceptable level and cover overall trans-
port.  
 
Because it is difficult to measure congestion and because of the lack of data on the 
length and duration of congestion setting targets for congestion levels for freight 
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transport is challenging and it involves a high degree of uncertainty. In addition to this, 
most of the freight sector data is measured in tkm, which is less relevant for conges-
tion than vkm. Although truck tkm and vkm are intimately linked. 

 

 

Road  

 

As mentioned before, the only EU target relevant for congestion levels is related to 
road freight, which implies a decrease in the growth rate of road haulage transport of 
38% instead of 50% by 2010, which roughly equates to 1.1% of the EU GDP as a 
percentage cost of congestion.  

 

Data on truck-km driven (HGVs) shows that levels of truck-km driven have increased 
since 1995 by around 15% until 2005 every five year interval (Figure 5). Figure 5 
shows past trends in truck-km driven for selected years. Please note that the data 
includes short distance. 
 

  Figure 5 Truck kilometres (billion vkm, EU-27) driven  

(trucks and lorries 1995-2005) 

 

 
Source:  European Transport Report Ausgabe 2007/2008. p. 422,424, 462 

*Please note that it does include LDV. 

                   

 
The same source indicates that truck-km driven (trucks and lorries) will increase by 
20% by 2020. This is not significantly different from the 5-year increase rate until 
2005 and it covers a 15 year-period. 
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However, in order to put the targets for LDFT, we need to distinguish between short 
distance and long distance road freight and take into account of the load factor. Load 
factor is of key importance as the number of trips is a significant determinant of 
acceptable congestion levels. 
Technology is an important determinant of the number of freight trips. For instance, 
the development of Advance Planning Systems (APS) up to 2050 is important. APS 
helps to manage complex supply chains: Average freight distance can be shortened by 
20% or more, the number of trips can be optimized and the utilization of vehicles can 
be increased.  

 

In 2002, APS have been implemented by less than 50% of the companies’ interviews. 
The market is estimated to grow 7% annually until 2012. As of 2007, the revenues of 
the total APS market amounts to nearly 6 billion US$ which represents an increase of 
17% compared to 2006. Given this trend, we can assume higher developments in APS 
usage for reducing the number of trips (Bauer et al. 2009). 
 
According to the projections carried out by Transver based on the Progtrans and 
Eurostat projections with an assumption of constant load factor, the LDFT truck-km is 
expected to increase by around 27% from 2005 to 2020 (figure 6). This increase rate 
is expected to decline to 9% from 2020 to 2035, and to 3% from 2035 to 2050. 

 

Figure 6 LDFT (billion vkm, EU27) 

projection by ProgTrans and EuroStat's EU27 average load value 

 

 
Source: Eurostat, Progtrans  

 
Having looked at population, technology development relevant for road freight conges-
tion and the length of freight journeys, we now incorporate energy targets as it quite 
relevant for congestion. In line with the fossil fuel dependence targets described before 
the vision assumes a target of 50% decline in congestion.  
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Inland waterways 

 
IWT is expected to increase by 20% by 2020 from 2005. For 2035 and 2050, the rate 
of increase is expected to fall to 14% and to 10%, respectively, in the EU-27. No 
congestion is expected due to free-capacity. However congestion at the ports when 
handling containers could be a bottleneck in future. Such congestion will have indirect 
effects on inland waterway transport, on truck congestion as well as congestion in the 
rail mode. Container traffic has grown enormously in the EU increasing congestion. 
Ports such as Rotterdam, Felixstowe and Hamburg are handling far higher volumes of 
containers than they have done in the last twenty years. This is not unique to the EU 
region. The US has also experienced almost a trebling in the volumes of container 
traffic in 2000-2008. Moreover, the EU is home to some of the world’s leading opera-
tors of containerships (UNCTAD, 2007). 

 
 

Rail 

 
In terms of infrastructure development, for rail and road infrastructure is updated 
according to project that are already planned or decided. 
 
Rail freight is projected to recover because of the congestion on roads, the expected 
increase in road transport costs and the proliferation of driving restrictions on HGVs on 
designated roads. 15% of the total freight activity is to be composed of rail freight in 
2030 (EC 2007). Overall, rail freight is expected to increase by 25%, 20% and 15% in 
2005-2020, 2020-2035, and 2035-2050, respectively. 
 
There will be longer rail freight journeys due to market specialization, and due to this, 
rail freight will be more sensitive to regional bottlenecks. The general increase in rail 
demand will put pressure, not only on the network but also on terminals and reloading 
centres which may increase waiting times. 
 
The targets were discussed within the FREIGHTVISION research group and it was 
decided to set two targets for our vision as shown in Table 10 and in Figure 2. 

1. Reducing congestion by at least 50% to support the fossil fuel dependency 
target by 2050. Since fossil fuels will be reduced by 50% an equivalent de-
cline in congestion is assumed in the vision.7 

2. Reducing accidents to 1267 (by 2050). 
 
 
 

                                       
7 There is currently no EU-27 target on congestion, extending to 2050, by the EU Commission  
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3. Results 
 
The majority of targets in the preliminary vision are ambitious. But it should be re-
membered that these targets are not forecasts and are only normative targets; the 
targets are part of the visioning methodology. The targets are partially based on the 
IPCC 4th assessment report and on the Stern report (Stern, 1997).  It should also be 
noted that the EU currently has no targets for congestion and fossil fuel dependency to 
the year 2050. CO2 mitigation policy (as impact of global warming increase) and the 
arrival of peak-oil era (restricting truck fuel use), lead to ambitious reduction targets in 
CO2 per truck-km and thus reductions in congestion in the longer term. The vision 
assumes that both congestion and fossil fuel dependency are positively correlated. CO2 
emissions caused by congestion attract society’s attention under this vision. Targets for 
accidents are based on (1) the EU target of halving road accidents by 2010, (2) the EU 
enlargement and (3) the share of accidents attributed to trucks. Targets for congestion 
are assumed to fall by the same proportion as that of fossil fuel dependency since both 
congestion and fossil fuel use are tightly linked.   
 

Table 10. Targets to Achieve the Visions 

 2020 2035 2050 

GHG mitigation 
(CO2-eq.)  

-20% -70% -80% (2005 base year) 

Fossil fuel depend-
ency (fraction of 
fossil energy in 

total energy)  

89% 
(of total 
energy 

In 2020) 

77% 
(of total energy 

in 2035) 

50% 
(compared to total energy 

in 2050) 
 

Accidents ≈3,522 
(or 40% of 

value in 
2005) 

≈2,113 
(65% of 2005 

value) 

≈1,267 
(80% of 2005 value) 

Congestion -17% -33% -50% 

Source: elaborated by the author 
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4. Outlook and conclusion 
 
A set of targets for 2050 have been generated for the four criteria. The targets are 
given in the Table of results above. The targets are means to an end and are not 
predictions. The targets, of the visions, are meant to be socially and politically accept-
able. 
 
The steps taken to set the socially desirable targets involve setting the target and 
describing the world of 2050. The preliminary vision outlined includes early action in 
CO2 mitigation to achieve an 80% decline in CO2 emissions by 2050. One problem in 
defining the CO2 baseline is whether it should be inclusive of emissions from interna-
tional shipping and aviation. On the one hand, if the freight sector and other energy 
consuming sectors (industry, households, etc.) are included in setting the overall CO2 
target a lower mitigation effort will take place for freight transport emissions. On the 
other hand if the sector is dealt with separately from the other sectors the CO2 targets 
of freight sector will be more stringent requiring early action. 
 
The target for decreasing the current level of fossil fuel use involves several steps. The 
overall target is based on a vision within which the reduction in fossil fuels is politically 
acceptable. The vision described depends heavily on modal shift favouring the rail 
freight mode since rail freight is far more energy efficient than the truck mode. This 
modal shift is recommended by the IPCC 4th assessment as an option to decarbonise 
transport. Targets within each of the modes have also been set to the extent possible. 
Most notably among these are the targets for rail electrification. Our vision also 
includes improvements within the truck mode and so it is assumed that a 50% im-
provement in truck engines is politically acceptable, translating into a lower share of 
truck fossil fuel use in total LDFT fossil fuel use. 
 
To decrease dependence on fossil fuels (and imported oil) widespread electrification of 
freight transport is required. This belief rests on the fact rail freight holds high energy 
savings potential. However, to power electric trains investment in renewable powered 
plants, gas fired plants and nuclear ones would be needed as well as improvements in 
battery technology applications for the rail sector. Fuel switching in electricity genera-
tion helps to lessen dependency on fossil fuels.  
 
The vision for congestion of LDFT is based on the need to reduce fossil fuel dependency 
and on the need to reduce CO2 emissions. And so the target is aligned with the other 
criteria. CO2 emissions caused by congestion attract attention under global warming 
and under this vision.  
 
In producing a vision for accidents, we have used (1) the EU target of halving road 
accidents by 2010, (2) the EU enlargement and (3) the share of accidents attributed to 
trucks. Because the 2010 target is not likely to be met, the target for the coming years 
should be higher. However, notwithstanding the entry of new member states, the 
target implies around a 40% reduction for 15 years to 2050. We assumed that the 
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share of accidents attributed to HGVs is constant. Overall, freight fatalities are declin-
ing significantly. 
 
One deficiency in the visions described (i.e. fossil fuel dependence) is the fact that it 
may be challenging to shift modes within LDFT. At present, there are significant 
capacity constraints in the rail network and land is scarce in the EU-27, both of which 
may limit rail expansion. A second deficiency is the fact that the EU Commission does 
not have clear policy goals in terms of fossil fuel dependency and congestion to 2050 
or for intermediate target years (with the exception of the renewable energy targets to 
2020). Moreover, EU targets tend to include the entire economy and are not sector 
specific. In the case of GHG targets the EU does have a long term target. 
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