
 
 

 
 
 

Sheet 13  

Legs, wheels and rai ls :  means of 
transport  

 
Introduction  

Mobility, or rather the right to travel, is one of the aspects that affect 
the set up of our cities and, generally, of our territory; roads, 
bridges, tunnels parking lots, railways and airports are elements 
always present in our landscape. But mobility is also a threat to the 
climate: transport represents one quarter of the EU greenhouse gas 
emissions and is the second biggest continental emitter after the 
energy sector. 

Transport is the only sector that increased its emissions in 
comparison to 1990. Road transport alone represents two thirds of 
the whole “mobility” sector. We are talking of 20% of the total EU 
emissions. 

This sheet deals mainly with transport of persons, leaving aside the 
freight transport; it also focuses attention to the urban context. 

In addition to reminding to the students that the current mobility 
produces local air pollution, the guideline principles to use with the 
practical and experimental activities are two:  

1 – Think of mobility as a service and not as a product, that is to 
say: get the students to understand that travelling means being able  



 
 

 
 
 

to reach a place in a reasonable time, according to our needs, 
without necessarily owning or using a private mean of transport. 

2 – Consider mobility as a pubblic space occupied by specific 
infrastructures at the expense of other functions as parks or 
entertainment sites. The building and maintenance of roads means 
that public resources will not be used for schools, hospitals or other 
services of public interest. 

 

Class activi t ies 
 
1. How much CO2 do they emit? 
Cars are responsible for 12% of the european total CO2 emissions. 
A significant amount of these travels occurs in the cities. How much 
emits each kind of fuel ? Is the kind of fuel the only parameter to 
take into consideration to value the impact of a vehicle’s CO2 
emissions? 

 

Carrying out 

- Give the students the following spreadsheet, it shows the emission factors of different fuels: 

 EF 
t CO2/t  

Cal. Value 
TJ/t 

EF 
t CO2/TJ 

Density t/m3  EF 
t CO2/m3 

Petrol 3,15 0,0426  73,8  0,737  2,32 

Diesel  3,15  0,0430  73,3  0,830  2,62 

Kerosene  3,14  0,0432  72,8  0,799  2,51 



 
 

 
 
 

Extra –light 
heating oil  

3,16  0,0429  73,7  0,839  2,65 

Heavy oil 3,17  0,0412  77,0 0,960  3,04 

Natural gas  2,58  0,0457  56,4  0,000795  0,002 

Liquid 
gas(GPL) §  

3,01  0,0460  65,5 0,540+  1,63 

Petroleum 
coke 

2,90  0,0318  91,4   

Coal  

 

2,36  0,0255  92,7   

Lignite  

 

2,26  0,0236  96,1   

EF Emission Factor 

Cal. Value Calorific value 

§ Liquid gas composition (GPL): 50 % propane, 50 % butane  

+ LIquid Gas Density 

– Calculate the CO2 emissions per litre of petrol, diesel, Kerosene. 

– Find out the fuel consumption per kilometre of our moped, 
motorcycle or family car and, based on this, calculate how much 
CO2 emits our vehicle for each kilometre travelled. 

– Compare the information generated with the graphs presented in 
the link shown in the Web Search section (Specific CO2 emissions 
of road transport, at the end of this sheet,  



 
 

 
 
 

– Propose the following questions to the students: Our own vehicle 
is within the EU parameters? How can we improve it’s efficency 
without replacing it?  
- Try to calculate the emissions per passenger. On the basis of this 
principle, which is the most efficent motor vehicle for urban 
travelling?  

 

2. City air  

Carrying out 

- Match each local air pollutant with a fuel and the vehicle that 
produces it. The pollutants to take into consideration are: oxides of 
nitrose (NO, NO2, Nox), cabon monoxide (CO), ozone (O3), 
volatile organic compounds (VOC), benzene, toulene, xylene 
(BTX), polycyclic aromatic hydrocarbons (PAH), PM10, PM 2,5, 
sulphur oxides (SO2,SO3) 

- Get the students to search the information on the concentration of 
pollutants in their city air and check if the safety levels are granted 
or not. Is there any time of the year, or particular time of the day 
when they are exceeded? Why this happens? 

 
3. Only 5 kilometres 
The majority of the urban travels are within the scope of 5 Km. 
Despite this a lot of people think that the car is the most 
appropriate vehicle to travel within the city. But which is the best 
solution to travel on a distance between 4 and 10 km within the 
city? 



 
 

 
 
 

Materials 

- Geographic map of the city (minimum 50 x50 cm) 

- Main public transport service-routes map (underground, bus, 
train, tram) 

- different-colored markers 

- stopwatch 

 

Carrying out 

– Choose a real spot (a bench, a shop, a bar…) 5 km away (as the 
crow flies) from our home; mark it on the map. It must be a spot 
within the city. 

– evaluate the time needed to reach the given spot using different 
combinations of means of transport; Create a chart (see below). 
The means used must be the ones actually available in our family 
unit. 

 

MEANS OF TRANSPORT TOTAL TIME in minutes TIME PER km (Total time 
/ 5 km) 

On foot   

On foot, by car, on foot   

Bicycle, on foot   

On foot, bus, on foot   

On foot, underground, on foot   



 
 

 
 
 

On foot, moped, on foot   

…   

 

Times must be calculated from the moment we step out of the house until we reach exactly 
the intended spot. For this reason, “going by car” requires counting the walk needed to reach 
the parking lot or the garage. 

– Draw on the map the real routes used to reach the spot. 

– Estimate the cost of the travel (including the parking fees). – On 
the basis of the work done in the activities 1 and 2, estimate the 
pollution level produced. 
- Fill out the spreadsheet: 

 

MEANS OF 
TRANSPORT 

TOTAL TIME 
in minutes 

TIME PER km 
(Tempo total 
time/5 km) 

TOTAL 
EUROS 

EURO 
PER Km 
(€/5km) 

EMISSIONS 
CO2 

AIR POLLUTION 

By foot       

By foot, by car, by foot       

By bicycle, by foot       

By foot, by bus, by foot       

By foot, by subway, by 
foot 

      

By foot, by moped, by 
foot 

      

…       



 
 

 
 
 

 

- In light of all the information gathered, evaluate and justify which 
are the best means, according to our opinion, to cover these 5 km.  

 
Suggestions (storytell ing/gamification)  

You can build a board game with the students; the goal, for each 
player, is to reach a designated destination (starting from a common 
place) in the shortest time, with the minimum cost and producing 
the least pollution. The combination and weight given to each of 
these 3 factors will determine the final score, as seen on activity 3. 
You can add “obstacle” cards: men working on the road, tyre 
puncture, etc. Or you can add bonuses: bicycle paths, a hybrid car 
that avoids traffic restrictions, etc 
 
Transversal Suggestions 
 
TECHNOLOGY – Search the evolution of emissions (CO2 and 
air pollutants) from the most ancient cars up to the newest ones 
(hybrid, electric, etc). 
 
HISTORY – Try to trace how people travelled in your area (100 
years ago – 500 years ago – 2000 years ago). In this search include 
also the freight transport. 

 
ECONOMY– In the light of the work done in activity 3, try to 
evaluate the direct and indirect costs needed to cover 1000 km, 
within the city, with different means of transport: bicycle, car, bus, 
tram, subway or other public transport. Consider, also, the 



 
 

 
 
 

amortisation costs for buying the private vehicle (car, bicycle) added 
to the insurance and maintenance costs (bicycle, car). 

 

Web search  

 
Do the right mix – Sustainable Urban Mobili ty 
(VIDEO)  

A EU Video that shows a correct understanding of the urban 
mobility by the citizen.  
https://www.youtube.com/watch?v=kFeSrG7gjvU 

 
Driving Road Decarbonisation Forwards  

EU guidelines towards transport decarbonisation. 

http://ec.europa.eu/clima/events/articles/0105_en.htm 

 

Real driving condit ions (WORK IN PROGRESS)  

The European Union decided to redefine the evaluation tests of car 
emissions, to avoid scandals like the Volkswagen one and 
discrepancies between the real car emissions and the current 
laboratory tests results. 

http://www.consilium.europa.eu/en/press/press-
releases/2016/02/12-vehicle-emissions-in-real-driving-conditions-
2nd-package/ 

 

Specif ic CO2 emissions of road transport  

CO2 emissions per kilometre of the main EU means of transport . 



 
 

 
 
 

http://www.eea.europa.eu/data-and-maps/indicators/energy-
efficiency-and-specific-co2-emissions/energy-efficiency-and-specific-
co2-5 

 

Compare the cars  

UK website that wants to guide car buyers towards more ecological 
and cheaper vehicles. 

http://www.nextgreencar.com/new-car-search/ 

 

EU-Law that defines euro 5  andeuro 6 car’s emissions  

European law that defines the emission limits of euro 5 and euro 6 
cars. 

http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:171:0001
:0016:EN:PDF 

 
 


