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Executive Summary 

In recent years GHG emissions from the transport sector in Europe have continued to rise whilst the 
GHG emissions from other sectors have stabilised or begun to fall.  Unless action is taken, transport 
GHG emissions alone will exceed the remaining emissions for an 80% reduction target for all sectors 
or make up the vast majority of remaining emissions for 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. In this context the overarching aim of the project is to provide 
guidance and evidence on the broader policy framework for controlling greenhouse gas (GHG) 
emissions from the transport sector.   
 

The main objective of the report is to document the development of the SULTAN (SUstainabLe 
TrANsport) Illustrative Scenarios Tool.  This includes its design structure, the data sources used to 
populate the tool, the definition of the illustrative scenarios modelled using the tool and a summary of 
some of the key results.   
 

Background aims and objectives 

Initial planning of the tool began in November 2009, with the purpose of the tool envisaged to be 
twofold.  First it would need to provide input to the analysis and final conclusions of the project in 
terms of an evaluation of the potential challenge in reducing EU transport emission to 2050 at possible 
60%, or 80%-95% levels that may be required across the economy.  Second the tool would be used to 
help promote discussion amongst stakeholders and would therefore need to be built in a widely 
available format with the ability for users to view and even modify assumptions.  Stakeholders were 
consulted at a number of stages throughout the development of the tool to obtain feedback on the 
design of the tool, data sources and the illustrative scenarios developed. 
 

Design and structure of the tool 

The platform selected for the development of the tool was Excel on the basis of its flexibility and wide 
availability/use. The types of scenarios that the EC wished to consider and the required flexibility in 
adjusting key parameters to an extent dictated the need to develop a stock-based model split by 
transport mode and mode-specific technology/fuel combinations.  EU transport is modelled within the 
tool in aggregate (i.e. no breakdown by Member State) and was split by 7 passenger modes (car, bus, 
EU-EU aviation, EU-NonEU aviation, passenger rail, motorcycle and walk / cycle) and 6 freight modes 
(van, medium truck, heavy truck, inland shipping, maritime shipping, freight rail). Within each mode up 
to 10 powertrain options were developed, using a combination of 9 different energy carriers 
(application depending on the mode) including conventional and alternative fuels. The tool also 
incorporates the main cost elements (capital costs, annual running costs and fuel costs) and taxes, as 
well as some high-level approximation on other co-benefits (i.e. NOx, PM emissions).  
 

Baseline data sources and assumptions 

SULTAN has been pre-loaded with BAU data and a set of illustrative scenarios, however users will be 
able to edit these or create their own.  The selection of sources of data to populate the illustrative 
scenario tool was based on a number of primary criteria: 

 Self-consistent European datasets (applicable to the whole of the EU); 

 Full time-series where possible (or extrapolated to 2050 where unavailable); 

 Multi-modal datasets where figures have been produced on the same basis; 

 Publicly available and high quality sources, preferably already tested with stakeholders. 
 
On the basis of these criteria, the following sources were used to define majority of the business-as-
usual (BAU) dataset for the scenario toolôs sock model: 

 TREMOVE model base case data (available at: http://www.tremove.org/) 

 EC ExTREMIS project datasets for marine and aviation sectors (http://www.ex-tremis.eu/) 

 UK MARKAL-ED model ï Transport Module dataset 
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An overview of the primary assumptions is provided in the following Table 1.  These primary datasets 
were supplemented by data from other sources as listed in the table and the notes below it.  

Table 1:  Overview of primary data sources for the scenario tool stock model 

Overview of primary data sources used in the SULTAN stock model 

  Stock vkm 
pkm or 

tkm 
Loading 
/Occôy Age 

Tech 
split 

Capital 
Cost 

O&M 
Cost (p.a) 

Purchase 
Tax 

2010 
MJ/km 

Future 
MJ/km Calibration 

Car T T T T T T M M T T M (5) 

Van T T T T T T M M T T M (5) 

Medium Truck T T T T T T M M T T M (5) 

Heavy Truck T T T T T T M M T T M (5) 

Bus T T T T T T M M T T M (5) 

Motorcycle T T T T T T M M T T M (5) 

Walk /Cycle (7) T T - - - - - - - - (5) 

Passenger Rail T T T T T T M M - T M (5) 

Freight Rail T T T T T T M M - T M (5) 

EU Aviation E T T E T E M M - E M (5) 

Intl Aviation E E E E T E M M - E M (5) 

Inland Shipping (1) T T T (3) T (3) (3) - T (3) (5) 

Maritime Shipping E E E (2) (2) E (4) (4) - E 
-0.5% 
p.a. 

(5) / (6) 

Notes: 

(1) Based on COPERT4       T = calculated from TREMOVE data  

(2) Based on IMO GHG report (2009)  E = calculated from ExTREMIS data  

(3) Estimate/scaled relative to Maritime   M = calculated using MARKAL-ED Transport Module data 

(4) Based on information from Annex 4, MARITIME SECTOR Vademecum No. 26, DG TREN G.2 - July 2009 

(5) EC Energy Statistical Pocketbook 2010, Green House Gas Emissions from Transport by Mode  

(6) EC report "Technical support for European action to reducing Greenhouse Gas Emissions from international maritime 
transport", CE Delft (2009) 

(7) Based on historic data and projections from the UN 2007 Population revision, median forecast.   
 
 

Definition of illustrative scenarios 

A number of illustrative scenarios (18 in total) were initially identified with the EC for exploration using 
the tool and then focused down to 13 individual scenarios and 6 combinations (plus variants).  These 
included scenarios aimed at achieving reductions in a number of different categories:  

a) Decarbonising fuels (e.g. through fuel standards enforcing increased use of biofuels, switching 
to electricity or hydrogen energy carriers); 

b) Improving vehicle efficiency (e.g. through new vehicle efficiency or CO2 standards); 
c) Improving vehicle use (e.g. driver training, speed limit enforcement or reduction);  
d) Efficient organisation of the transport system (e.g. improved special planning, co-modality);  
e) System efficiency (e.g. internalising external costs through CO2 pricing). 

 
These scenarios were defined where possible using information from existing studies, or simple 
assumptions where data gaps existed.  In addition to individual scenarios/measures, a series of 
scenario combination packages were also developed to help assess what level of reduction in GHG 
emissions might be achieved by progressively applying measures in each category.   
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Using the tool 

A simple step-by-step user guide for the tool has been prepared to help users navigate the tool, view 
and edit existing/create new scenarios, run selected scenarios through the tool engine and use the 
results viewer to assess the impacts.  This guide is provided in the body of the main report. 
 

Results and conclusions 

The key results from the combined scenario packages are presented in Figure 1, Figure 2 and Figure 
3 illustrates the impacts relative to BAU of applying the technical and non-technical measures as 
modelled in the illustrative scenarios. With all modelled measures applied, the level of total GHG 
reduction relative to 1990 achieve reaches almost 90% (in the case with high CO2 costs applied)

1
.  

Figure 2 provides further breakdown of the different elements of the ñall options appliedò scenario C5-c 
contributing to the total GHG emissions reduction, which include:  

 A reduction in total final energy use;  

 Greater system efficiency (resulting in demand reduction); 

 A reduction in energy carrier carbon intensity; and 

 Improvements in new vehicle GHG intensity/efficiency. 
 
The relative contributions of the technical and non-technical options are also illustrated in Figure 3 for 
scenarios C2-a and C6-c respectively. The breakdown of the relative contribution of these elements to 
the total GHG emissions reduction relative to 1990 is also presented in Figure 3.  From these figures it 
can be seen that even with very ambitious assumptions on improvements to new vehicle efficiency 
and decarbonisation of fuels, additional non-technical measures (impacting on overall transport 
efficiency as well as on demand) will be needed to achieve further GHG emission reductions by 2050. 
 
More details on the key results from modelled scenarios is presented in summary the main body of the 
report, with further detail available in the accompanying final version of the tool and results viewer. 

Figure 1: Trajectories of total lifecycle (direct + indirect) GHG emissions from EU transport for 
different scenario combination packages 
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1
 Note that the other potential climate impacts of aviation (such as radiative forcing) are not currently factored into the SULTAN tool by default. 
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Figure 2: Key outputs of the óAll-Measuresô Scenario Combination (high CO2 price) for the year 2050 
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