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Executive Summary 

 
This paper focuses on the impact that platooning will have on the environment and 
road infrastructure. Although the objective of the project was to develop a system that 
does not require any modification to the infrastructure, and it was achieved, there are 
several external factors that might need to be modified. These factors are more 
related to the cases of emergency or hazards that could happen. Also the project is 
trying to generate positive changes to the delicate relationship between vehicles and 
the environment. 
 
The main infrastructure impacts will be in the interest of safety more than anything 
else. This is because it has been proved that the platoon can work on a public road 
without any changes however when considering things like the roadside safety 
barriers which are designed for a single car to collide with them instead of up to 8 
cars colliding with them in close concession.  
 
A number of meetings with the Spanish road administrator ABERTIS were held and 
after they were able to ride in one of the vehicles during the public road test they 
stated that the roads would need practically no modification. Noting the possibility of 
an increase in the length of the acceleration and deceleration lanes to join and leave 
the highway as the only possible requirement. ABERTIS are currently modifying the 
tolling infrastructure to locate the tolls on branch roads that exit the highway system, 
avoiding the need to stop the fast traffic on the main lanes However; there are still 
areas that maintain the toll plazas on the main road section. It is for this type of 
facility that some modifications might be required.  
 
ABERTIS believe that platoons could encourage national changes on how the cost of 
the highway can be paid. This is not a necessary change but an optional 
improvement that platoons could encourage. Regarding the road maintenance 
concerns, the road is actually worn out by every vehicle that passes, without any time 
input, so no modification would be needed. 
 
Another important aspect of the project was the effect on the environment. The 
project attempted to achieve a reduction in fuel consumption which is directly linked 
to a reduction in the gases emitted to the atmosphere. Projects based on 
sustainability are gaining an increasing interest at a worldwide scale and during the 
project emission reductions were encountered when taking advantage of the 
aerodynamic benefits of platooning It was decided that the best way to understand 
the impact that this project could have on the environment was to carry out a 
numerical example that supplies the reader with realistic values concerning the 
emission reductions that are achieved in platooning. The total accumulated amount 
of CO2eq reduced from the 3 vehicles in the example, would be approximately 3 
tonnes per year 
 
In conclusion, only the road side barriers can be considered to be not optimized to 
absorb the impact of a platoon. Regarding the environment a truck can save up to 
2.8 tons of CO2eq in a single year and a car up to 0.1 tons simply by platooning.  
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INTRODUCTION 
 
The SARTRE project’s main objective is to create a fully functional road train that can 
be adopted to unmodified public highways and interact with surrounding traffic. This 
will encourage a step change in personal transport usage. The project addresses 3 
cornerstone transportation issues: environment, safety and congestion while at the 
same time encourages driver acceptance through an increase in riding comfort.  
 
These cornerstones will be analysed from two different levels: the effect that 
platooning will have on infrastructure and the effect on the environment. These 
approaches will estimate the pollution and economic effects of the system. To 
achieve this, the results from the previous work packages will be analysed. 
 
The effect in infrastructure will be analysed after having performed a real road test, 
where the road administrator will provide valuable input on their own point of view 
after having witnessed the system in action. The environmental effects will be 
estimated using the new fuel consumption figures and an established and valid CO2 
emission protocol.  
 
 



Filename: SARTRE_5_002_PU_Final.doc 
Revision: 10.00.0 DRAFTFINAL  Doc Id: SARTRE_5-002_PU   

 

Project: 233683 SARTRE 6 of 20  
 Dissemination Level: <Enter Dissemination Level>   

1 IMPACT ON INFRASTRUCTURE 
 
The SARTRE project has several objectives; one of them is to create a road train that 
does not require any modification to the road infrastructure. This objective has been 
accomplished and the system works on the open road without any problems. 
Nevertheless, there are other types of impact that the infrastructure will experience 
once platooning begins to commonly occur, such as different traffic modes, driving 
behaviour, new toll methods, etc. 
 
In order to analyse the impact of platooning on infrastructure, a number of meetings 
with the Spanish road administrator ABERTIS were held. The road test was also 
performed on one of their highways close to IDIADA’s facilities; hence they also have 
first-hand experience on how the system works and what the road behaviour was 
enabling them to enhance their platooning inputs. Added to this, input resulting from 
the different workshops and public events will be given.  
 
ABERTIS has known about the project activities for over a year, when IDIADA first 
presented the request for a public road test. It was at this time when the road 
administrators first learned about the SARTRE platooning project, and they found 
that it was a very interesting endeavour being carried out. They gladly acceded to 
help the consortium to obtain a road test.  
 

 

Figure 1 : Abertis logo 

 
After the public road test, carried out on the 22nd of May, 2012, the people from 
ABERTIS were able to provide a more in-depth opinion on what the SARTRE system 
meant for the future roads. In an interview carried out on the 18th of September with 
Ricard Fornesa, (Innovation Director at ABERTIS) and Marta Bertolí (Consultant at 
Innovation) some interesting concepts were revealed as to what platooning would 
imply for roads in the future. 
 
Initially, the people from ABERTIS were very impressed by the performance of the 
SARTRE platoon. They were able to ride in one of the vehicles during the public road 
test, and felt quite comfortable and confident with the system. Having this experience 
in hand, they noted that the roads would actually need practically no modification at 
all.  
 
Their only comment about the possibility of modifying the roads was to increase the 
length of the acceleration and deceleration lanes as shown in Error! Reference 
source not found. to join the highway. Ricard Fornesa mentioned that, although a 
car coming into the highway has a yield sign and must indeed wait for a platoon to go 
by if encountered, many people tend to get desperate and would most surely force 
their way into the platoon. He considers that having longer acceleration lanes would 
help to reduce this possibility.  
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Figure 2:  Acceleration lane on Highway AP-2 

 
In the case of the deceleration lanes for exiting the highway, the conditions were 
almost the same. He states that having a longer lane would allow a car that wishes to 
exit to find its way out easier and be able to avoid crossing into a platoon. 
Nevertheless, he said that the situation of an OV coming into a platoon near an exit is 
more likely to happen, and a longer lane might not always be the right solution.  
 
After the access road input, Ricard and Marta had some more ideas on what a 
platooning system could encourage on the highways in the future. Initially, ABERTIS 
is currently modifying the tolling infrastructure to locate the tolls on branch roads that 
exit the highway system, avoiding the need to stop the fast traffic on the main lanes. 
They have achieved this in many sections of the highways they manage. For them, 
platooning would be a system that would highly profit from this. Nevertheless, this 
change was not promoted by platoon systems.  
 
Coming back to the toll charging system, they believe that platoons could also 
encourage national changes on how the cost of the highway can be paid. As it is 
done in some other countries, they believe that having specialized V2I 
communication systems will be an innovative solution to charge all the vehicles. They 
can make use of some of the communication systems from the platoons to initiate 
these new technological changes. For example, they know that having V2I 
communication with the platoon via overhanging structures like the one in Error! 
Reference source not found. would be very compatible, since the platoon manager 
would actually provide the information for all the vehicles involved.  
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Figure 3:  Overhanging toll structure in Germany 

 
Also, having any kind of elevated structures on the highway could improve the 
internal platoon communication, serving as an additional antenna which the system 
can rely on in case of low communications. All of these systems will also provide 
valuable information for the control centres of highway related traffic conditions, 
environmental hazards, accidents, etc.  
 
Another aspect that they had initially thought of was that the highway company could 
make use of some of their service vehicles to provide the LV service. Since the 
vehicles are already circulating all day, that could be an additional service they could 
provide. Nevertheless, they discarded this possibility after the test, since it would 
have meant more expense rather than benefit for them, especially with a small 
vehicle.  
 
What ABERTIS was very interested in is the outcome of the work to be done in the 
legislative issues. For them, there is a really big opportunity to increase the traffic 
flow by modifying the driving and resting times of truck and bus drivers. The road 
infrastructure is equipped in such a way that the trucks can easily find a rest area 
whenever they are required, and then they stop.  
 
In the case of having a platoon, where one truck can take the lead of a platoon while 
circulating without needing to stop was a huge prospect. This would mean that a 
truck could drive for more than 4.5 hours straight, improving the big vehicle traffic 
flow of the road. This saves time and money for everyone involved, be it the truck 
driver, the transport company or the road administrators.  
 
Each lead vehicle would of course be fitted with a Tachograph to record the speed, 
distance and time driven for the vehicle. Different cards can be used alongside a 
tachograph, these could be cards for drivers, the company, workshops or transport 
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officers. Error! Reference source not found. shows a Digital tachograph with a 
tachograph card being inserted. 
 

 

Figure 4: Digital tachograph 

 
Regarding the maintenance issues, Ricard mentioned that there is no actual 
requirement, since the road is worn out by every vehicle that passes, without any 
time input. So, a patch on the road that receives 10 vehicles over it will have the 
same wear if the cars come by with 10 minute separation or 10 seconds.  
 
What also caught their attention was the possibility of improving the flow where there 
was a construction site and the lanes were reduced. This would provide a quite 
efficient flow of vehicles along the closed section and hence improve the traffic 
density of the area.  
 
That was the input obtained from the road administrator ABERTIS, focussing more 
on a V2I communication improvement that will be encouraged by this kind of systems 
in a future. The modifications to the road are not necessary, and they mentioned that 
they would be too expensive to be made in any case.  
 

1.1 Additional impacts 
 
Some other infrastructure aspects need to be considered for the time when 
platooning becomes a reality. Although the objective of the project was to develop a 
system that does not require any modification, and it was achieved, there are several 
external factors that might need to be modified. These factors are more related to the 
cases of emergency or hazard that could happen and would require an adapted 
mitigation mechanism. 
 
For example, one element of the road infrastructure that would require a revision is 
the road side barriers shown in Figure 5. Nowadays, road side barriers are designed 
in order to support and redirect cars and heavy vehicles back to the road in case of 
an accident. Nevertheless, these systems were not developed taking into account 
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that a multiple impact could occur on the same spot within seconds. In the case of 
platooning, this could be a new accident scenario that needs to be addressed.  
 

 

Figure 5: Road side barriers in highway AP-2 

 
From the recent road test experience, there was also a concern on how the toll 
plazas were to be managed. In the case of the SARTRE test, the toll booths were 
located on the outside of the highways, meaning that the vehicles went through them 
already outside of the platoon. This posed no problem for the test and would be a 
very useful resource for future planning. Indeed, highway administrators in Spain are 
modifying their toll plazas to acquire this format (off the main road) since it provides 
smoother flow through the entire road network. However, there are main branches, 
especially at the exits of the big metropolitan areas that maintain the toll plazas on 
the main road section. It is for this type of facilities that some modifications might be 
required.  
 
In the case of main road toll plazas, there is a window of opportunity to actually 
improve the traffic flow by the use of platooning. There are special dedicated lanes 
for “Via-T” seen in Figure 6 or the Teletac system, which is an automated payment 
system that uses V2I communication and allows the users to go faster through the 
toll. The vehicles are equipped with a detectable device that in turn is recognized by 
a sensor at the top of the toll booth, charging the required amount into the users 
account and opening the barrier automatically. The vehicle does not need to stop 
anymore, only to reduce speed.  
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Figure 6: Toll plaza with Via-T fast lane. 

 
This system is widely used by transportation companies and fleet owners, and could 
be a good solution for platoons. Since this is an automated system, and the platoon 
lead vehicle (and ideally the back office) will have all the information on the following 
vehicles, the platoon could approach the dedicated lane, be detected as a platoon 
sending the information on how many cars are coming, and then the barrier would 
rise and remain open until the last car of the platoon has gone by.  
 
This idea would also require some development, especially for OV interactions, but 
should be considered as potential for platooning. Anyhow, these dedicated lanes are 
quite narrow and the platoon control, especially laterally, would need to be very 
precise. Another option is that these lanes are modified accordingly to increase the 
width and work only for platoons. Still, road administrators are looking for new and 
less intrusive means of charging for tolls that would undoubtedly make the use of 
platoons even easier. 
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2 IMPACT ON THE ENVIRONMENT 
 
One of the most important aspects of the project was to achieve a reduction in fuel 
consumption that is directly linked to a reduction in the gases emitted to the 
atmosphere. The analysis of how much pollution can be saved will provide a good 
basis and support for the legislators to push towards the required policy changes that 
will allow platooning in the future.  

2.1 General Background 
Nowadays, greenhouse effect gases’ emissions, carbon footprint and other 
environmentally related topics have become increasingly important issues, especially 
for the transport industry. For this reason, projects based on sustainability are gaining 
an increasing interest at a worldwide scale. SARTRE is aware of this, and provides a 
solution for the medium term that transport needs. 
 
During the experimental phase of the SARTRE project, important emission 
reductions were encountered when taking advantage of the aerodynamic benefits of 
platooning. The less force the vehicles need to counteract, the less requirement on 
the engine and therefore in fuel consumption.   
 

2.2 European Union’s Background – European Target 
The European Union has one of the main focuses on GHG emission reduction. For 
this reason it has decided to establish a series of target emission values to be 
accomplished by 2020 and in the second stage by 2050. These targets have the 
objective of keeping Climate Change below the value of 2ºC independent of the 
increase in industrial activity with the passing of time. 
 
The established targets are as follows: 
 

1. In 2020 partner members from the European Union should have been able to 
reach a 20% reduction in their greenhouse gas emissions and they should 
have increased the share of their energy mix which corresponds to renewable 
energies to 20% (percentages calculated using the values from 1990 as a 
reference).  

 
2. The target for 2050, however, is much stricter. By then, the European Union 

should have reduced its greenhouse gas emissions by 80-95% in comparison 
to 1990. 

 
At the moment, it seems that, if the current policy evolution is maintained, it will be 
possible to obtain a 20% reduction in emissions by 2020 but the renewable energy’s 
share in the energy mix will only increase in half of the amount that had been 
established by the European Commission’s targets. 
 
Therefore, there is still much work to be done in order to reach the expected targets. 
For this reason, the Member States are trying to increase their sustainability based 
projects and favour a major consideration towards the environment. 
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2.3 Calculation methods 
 
All over the world, governments and institutions carry out environmental analyses on 
their local levels of pollution and then present their results to the local authorities to 
provide a solution. One of the main actors in pollution themes is transportation, and 
many efforts are taken to improve the performance.  
 
Since every country has their own protocols and institutions, there are several ways 
of measuring the contaminants that are expelled into the atmosphere. During the 
next chapter we will analyse some of the most relevant protocols and indexes.  
 

2.3.1 Environmental Agencies 

In this paper, well-known and highly recognised environmental agencies have been 
used as sources of information.  
 
After carrying out intensive research into this matter, it has been concluded that most 
of the environmental agencies do not make their numerical data public. This is a 
great disadvantage, as many of them carry out studies using indexes that seem to be 
of remarkable interest but that may not be studied in the present paper due to a lack 
of information from our reference sites. 
 
In general, this deliverable contains information about infrastructure and environment. 
Where environment is concerned, the most frequently consulted references have 
been:  
 

 EEA: European Environment Agency 

 EIA: U.S. Energy Information Administration 

 EPA: U.S. Environmental protection Agency 

 NOAA: National Oceanic and Atmospheric Administration – United States 
Department of Commerce 

 Oficina Catalana del Canvi Climàtic- Generalitat de Catalunya 
 
It must be said that, even though the present project is at a European level, American 
sources of information have been used due to their wide availability of information on 
worldwide environmental issues.  
 
Furthermore, the consultation of the Oficina Catalana del Canvi Climàtic, which is a 
regional environmental agency, has been consulted due to the fact that they have a 
public carbon dioxide emissions’ calculator which is very useful in this project. 
 
Moreover, in this paper it has been decided to use the European Union’s EU 
Transport in Figures, Statistical Pocketbook 2011 as a reference of the most 
important transport-related statistics in Europe. In addition, the European 
Commission’s communication: “A Roadmap for moving to a competitive low carbon 
economy in 2050” has been consulted in order to know the target emission values in 
Europe.  

2.3.1.1 CARBON DIOXIDE EQUIVALENT EMISSIONS 

Carbon Dioxide Equivalent Emissions are the most common environmental indexes 
at a worldwide level. This value may be, or not, accompanied by other calculations 
but, in general, it is always included in any environmental impact assessment project.  
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2.3.1.1.1 Description 

Carbon Dioxide Equivalent Emissions (CO2eq ) are those that correspond to an 
equivalence of the emissions from all of the greenhouse effect gases (according to 
Kyoto’s protocol), conveniently ranged so as to obtain a unique value of the 
emissions that are produced by a certain activity or project.  The greenhouse effect 
gases that are considered in this environmental impact indicator are the following: 
carbon dioxide (CO2), methane (CH4), nitrogen oxide (N2O), hydrofluorocarbons 
(HFC) and perfluorocarbos (PFC) and sulphur hexafluoride (SF6). Below in Figure 7 
is an example of these fumes being exerted from the exhaust system. 
 

 

Figure 7: Exhaust fumes 

2.3.1.1.2 Calculation Method 

In order to calculate the amount of Carbon Dioxide Equivalent Emissions we have 
used the emission’s calculator from the Oficina Catalana del Canvi Climàtic that has 
been previously mentioned. 
 
The emission calculator that has been used comes with a practical guide in which the 
emission’s calculation method is detailed. In general terms, this calculator has the 
capacity to calculate the carbon dioxide equivalent emissions that correspond to 
different type of activities, both personal and industrial ones, according to the 
activity’s environmental reach/scope (as classified in the explanatory manual). There 
is one calculation page that is only intended for transportation emissions’ calculations. 
These are the calculations that will be used in the present paper. 
 
The transportation emissions’ calculator calculates the emissions due to 
transportation using one of the three following variables as a main input: litres of 
consumed fuel, economical value that is associated to the fuel consumption or car 
and travel’s characteristics (including: total number of kilometres that have been 
driven, automobile’s make and model).  
 
In general terms, this calculation is carried out using the values of the typical mileage 
found for cars and trucks and the emission factor values that have been accepted 
worldwide.1  

                                                
1
 For a more extensive explanation on the emission factors that have been used and on the 

calculator’s exact calculation method, please consult: the entire manual (See References) 
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3 EXAMPLE – CALCULATION OF THE 
EMISSION REDUCTIONS 

It has been decided that the best way to understand the impact that this project could 
have on the environment is to carry out a numerical example that supplies the reader 
with realistic values concerning the emission reductions that are achieved in 
platooning.  
 
For this numerical example it has been decided to consider the average travelling 
characteristics of two cars (diesel and gasoline) and a truck.  Therefore, the initial 
values that have been considered are as follows: 
 
Car typical annual mileage: 20,000 km 
Truck typical annual mileage: 100,000 km 
 
After analysing the different fuel consumption reduction values that were obtained 
during the experimental demonstration, it has been seen that for example, if the 
vehicles were platooning, at an 8 meter gap, they would approximately save 11% of 
fuel for a truck and 15% for a car. The relation of CO2eq expelled to the atmosphere is 
the same, so any percentage of fuel saving shown in Error! Reference source not 
found. is the same percentage of CO2eq saving. 
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Figure 8: Fuel saving results 

 
Since the exact fuel consumption of the vehicles has not been expressed, the CO2eq 
calculator shown in Error! Reference source not found. has a particular function 
where only the mileage and type of vehicle is required. The emissions data is then 
obtained from the Annex of the user guide and is generic for a type of car and engine 
displacement.  
 
The data used is the following: 
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Gasoline car, 1.4 – 2 liter displacement, 170.99 g CO2 /km 
Diesel car, < 2 liter displacement, 157.73 g CO2/km 
Diesel truck, rigid, 20-26 tons, 617.81 g CO2/km 
 

Distància *
3

Factor d'emissió 

CO2 *
5 Emissions de CO2 

km g CO2/km (tones)

20.000,00 171,0 3,41980

20.000,00 157,7 3,15460

100.000,00 617,8 61,78100
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Vehicle 1 Turisme gasolina 
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Figure 9: Screen shot of the emissions calculator 

 
The results from the table show the average CO2eq emissions per year for each type 
of vehicle.  
 
Now, these results would consider that the vehicle is on a highway 100% of the time, 
but that is not the case. According to the Department for Transport of the UK in 2009, 
some of the percentages of distance travelled on the highway (platoon environment) 
are close to 19% for cars and 42% for trucks as can be seen in Table 1Error! 
Reference source not found..  
 
 

Cars and taxis % All goods vehicles %

Motorways 75,2 18,77% 11,2 42,42%

Rural 'A' roads: 111,8 27,90% 9,4 35,61%

Urban 'A' roads: 66,1 16,50% 2,6 9,85%

Minor roads: 147,5 36,81% 3,2 12,12%

All roads 400,7 100,00% 26,4 100,00%

TSGB: Road traffic: by type of vehicle and class of road: 2009            

(billion vehicle kilometres) extract

 

Table 1: Percentage of mileage by type of road 

 
Hence, the vehicles would be travelling as a platoon for the maximum amount of 
kilometres shown next: 
 
Gasoline car:  20000 km * 19%= 3800 km total 
Diesel car:   20000 km * 19%= 3800 km total 
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Diesel Truck:   100000 km * 42%= 42000 km total 
 
The results in Figure 10 show the following CO2eq emissions for a yearly highway 
scenario:  
 

Distància *
3

Factor d'emissió 

CO2 *
5 Emissions de CO2 

km g CO2/km (tones)

3.800,00 171,0 0,64976

3.800,00 157,7 0,59937

42.000,00 617,8 25,94802
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0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000
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0,00000
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4. Mètode: distància recorreguda (si no es disposa de la marca i model)

Mode de transport Descripció Tipus

Turismes, 

furgonetes, 

camionetes, 

camions, 

ciclomotors, 

motocicletes, 

autobusos, 

autocars

Vehicle 1 Turisme gasolina 

Vehicle 2 Turisme diesel

Vehicle 3 Camió

Vehicle 4

Vehicle 5

Vehicle 6

Vehicle 7

Vehicle 8

Vehicle 9

Vehicle 10

Vehicle 11

Vehicle 12

Vehicle 13

Vehicle 14

Vehicle 15

Vehicle 16

Vehicle 17

Vehicle 18

Vehicle 19

Vehicle 20  

Figure 10: Screen shot of the emissions calculator 

 
 
Gasoline car:   0.65 tons of CO2eq 
Diesel car:   0.6 tons of CO2eq 
Diesel Truck:   25.95 tons of CO2eq.  
 
Since the CO2eq reduction is directly related to the fuel consumption savings, then the 
vehicles would emit the following amount by platooning during the entire highway 
time: 
 
Gasoline car:   0.65 tons of CO2eq - 15% = 0.55 tons of CO2eq = -0.1 ton  
Diesel car:   0.6 tons of CO2eq - 15% = 0.51 tons of CO2eq = -0.1 ton 
Diesel Truck:   25.95 tons of CO2eq - 11% = 23.1 tons of CO2eq = - 2.85 ton 
 
The total accumulated amount of CO2eq reduced from the 3 vehicles in the example, 
would be approximately 3 tonnes per year. Considering that there are around 236 
million passenger cars and 34 million goods vehicles registered in the EU-27 in the 
year 2009, the total savings of CO2eq could reach really relevant levels on the way 
towards the 2020 and 2050 goals.  
 
 



Filename: SARTRE_5_002_PU_Final.doc 
Revision: 10.00.0 DRAFTFINAL  Doc Id: SARTRE_5-002_PU   

 

Project: 233683 SARTRE 18 of 20  
 Dissemination Level: <Enter Dissemination Level>   

4 CONCLUSIONS  
 
The previous analyses show that the SARTRE project has achieved a system that 
can allow platooning without any modification to the road infrastructure, yet, can 
actually encourage some improvements in the case of V2I and toll systems. Up to 
now, only the road side barriers can be considered to be not optimized to absorb the 
impact of a platoon. In this case, the vehicles are the ones considered to be 
equipped with driver assistance systems that would avoid such a crash scenario.  
 
Regarding the environment, the simple exercise made during the project reveals that 
platooning is indeed an interesting strategy to apply in the mid-term to achieve the 
objectives set by the European Union for the years 2020 and 2050. The example 
shows that a truck can save up to 2.8 tons of CO2eq in a single year and a car up to 
0.1 tons. But if we consider that there are around 236 million cars and 33 million 
trucks driving on the EU-27 area, the multiplied amount of CO2eq saving could 
increase enormously.  
 
 
 
 



Filename: SARTRE_5_002_PU_Final.doc 
Revision: 10.00.0 DRAFTFINAL  Doc Id: SARTRE_5-002_PU   

 

Project: 233683 SARTRE 19 of 20  
 Dissemination Level: <Enter Dissemination Level>   

ACKNOWLEDGEMENTS 
 
The SARTRE project would like to thank ABERTIS Autopistas, for their support in 
generating this document.   
 
 

 



Filename: SARTRE_5_002_PU_Final.doc 
Revision: 10.00.0 DRAFTFINAL  Doc Id: SARTRE_5-002_PU   

 

Project: 233683 SARTRE 20 of 20  
 Dissemination Level: <Enter Dissemination Level>   

REFERENCES 
 

1- Generalitat de Catalunya – Oficina Catalana del Canvi Climàtic  

 Guía Práctica para el cálculo de Emisiones de Efecto Invernadero (GEI) 

 Calculadora de GEI para el cálculo 2011_versión 2012 

 Direct link below 
 
http://www20.gencat.cat/portal/site/canviclimatic/menuitem.daafef89898de25e9b85e
a75b0c0e1a0/?vgnextoid=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgne
xtchannel=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextfmt=default 
 

2- A Roadmap for moving to a competitive low carbon economy in 2050  
Communication from the commission to the European Parliament, the Council, 
the European Economic and Social Committee and the Committee of the 
Regions 
 

3- Air Quality in Europe – 2011 report (European Environment Agency) 
 

4- EU Transport in Figures – Statistical Pocketbook 2011 (European 
Commission) 

 
 

  
 

http://www20.gencat.cat/portal/site/canviclimatic/menuitem.daafef89898de25e9b85ea75b0c0e1a0/?vgnextoid=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextchannel=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextfmt=default
http://www20.gencat.cat/portal/site/canviclimatic/menuitem.daafef89898de25e9b85ea75b0c0e1a0/?vgnextoid=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextchannel=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextfmt=default
http://www20.gencat.cat/portal/site/canviclimatic/menuitem.daafef89898de25e9b85ea75b0c0e1a0/?vgnextoid=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextchannel=fdadcf68a97d6210VgnVCM1000008d0c1e0aRCRD&vgnextfmt=default

