LIFE CYCLE ANALISIS (LCA) OF DIFFERENT TRANSPORT MEANS 

	TRANSPORT

Cargo (per ton·km)
	Average truck/13t payload/local
	Average ship/1228t payload/canal
	Rail transport-goods (average)
	Airplane jet - cargo (average)

	Diesel

Electric power

Kerosene
	kg

MJnhv
	2.98E-2
-

-
	7.24E-3
-

-
	9.75E-4
1.38E-1
-
	-

-

2.68E-1

	Carbon dioxide 

Carb monoxide 

Methane

Nitrogen oxides 

NMVOC 

Sulphur dioxide 
	kg

kg

kg

kg

kg

kg
	9.37E-2

3.11E-4

5.25E-6

1.15E-3

1.56E-4

8.95E-5
	2.30E-2

8.68E-5

3.62E-6

4.34E-4

3.50E-5

2.17E-5
	3.10E-3

1.76E-5

1.95E-8

5.36E-5

6.04E-6

2.93E-6
	8.46E-1

2.74E-4

7.60E-7

4.38E-3

2.26E-5

1.34E-5

	

	ENERGY CONVERSION
	Diesel free refinery
	Kerosene free refinery
	Power grid mix

ES (1998)
	Power grid mix

FR (1998)

	Unit
	1 kg
	1 kg
	1 MJnhv
	1 MJNHV

	Carbon dioxide 

Carb monoxide 

Methane

Nitrogen oxides 

NMVOC 

Sulphur dioxide
	kg

kg

kg

kg

kg

kg
	3.45E-1

6.46E-4

3.01E-3

1.92E-3

7.40E-3

8.37E-4
	3.17E-1

6.36E-4

3.01E-3

1.89E-3

7.37E-3

7.77E-4
	1.47E-1

2.18E-5

4.05E-4

3.27E-4

6.65E-5

7.70E-4
	3.09E-2

6.26E-6

1.03E-4

7.50E-5

1.73E-5

1.49E-4

	

	Life Cycle Inventory

  aggregation:  Ei= Et+Ee·met
	Road vehicle
	Waterway
	Railway

  Fr                     Es
	Air transport

	Carbon dioxide 
Carb monoxide 
Methane
Nitrogen oxides 
NMVOC 
Sulphur dioxide


	kg
kg
kg
kg
kg
kg


	1.04E-01

3.30E-04

9.49E-05

1.21E-03

3.77E-04

1.14E-04


	2.55E-02

9.15E-05

2.54E-05

4.48E-04

8.86E-05

2.78E-05


	7.70E-03

1.91E-05

1.72E-05

6.58E-05

1.56E-05

2.43E-05


	2.37E-02

2.12E-05

5.88E-05

1.01E-04

2.24E-05

1.10E-04


	9.31E-01

4.44E-04

8.07E-04

4.89E-03

2.00E-03

2.22E-04



	

	Classification and

characterization   CML2001
	GWP 100 yr

Kg CO2, eq
	AP

Kg SO2, eq
	POCP

Kg C2H4, eq
	HTP

 kg DCB eq
	INHTP

Kg C7H8, eq

	Carbon dioxide     (CO2) 

Carb monoxide     (CO)

Methane                (CH4)

Nitrogen oxides    (NOx)

NMVOC              (VOC)

Sulphur dioxide    (SO2)
	1

23

16.1


	0.7

1
	0.028

0.364


	1.2

0.0585


	

	

	Total:  ( Ei·Pi
	Road vehicle
	Waterway
	Railway-Fr
	Railway-Es
	Air transport

	                   GWP
	1.12E-01
	2.75E-02
	8.35E-03
	2.54E-02
	9.82E-01

	               AP
	9.59E-04
	3.41E-04
	7.04E-05
	1.80E-04
	3.64E-03

	                    POCP
	1.71E-04
	4.48E-05
	7.54E-06
	1.10E-05
	8.64E-04

	                 HTP
	1.47E-03
	5.43E-04
	7.99E-05
	1.22E-04
	5.98E-03

	

	Normalization

               (Europe, kg eq / yr)
	GWP
	AP
	POPC
	HTP
	

	
	6.45E12
	3.73E10
	1.12E10
	1.03E13
	

	Weighting,       CML96 Experts
	10
	5
	3
	8
	

	

	Environmental index
	3.50E-13


	1.01E-13


	2.45E-14


	6.67E-14


	2.25E-12




GaBi databases
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LCA forces to view the entire system life-cycle, ensuring that important environmental problems are not overlooked; example shows the importance of its two main functions: determining environmental impacts and comparing different products.

A car exhaust catalyst performs admirably in terms of environmental impacts if it´s regarded only in its usage phase; the releases of CO, VOC and NOx has fallen dramatically since catalytic exhausts were made mandatory in the EU (1993); because this technology requires unleaded fuel, this also put an end to lead pollution from this source.

If the entire life-cycle is considered, production of every 3-way catalyst requires 5g of Pt and 15g of Pd, and for every gram of these metals, 300 kg of ore is mined; the market leader in precious metals is in the Siberian industrial town of Norilsk, one of the world´s largest polluter complexes (the SO2 emissions are estimated at 2,8 Mt/yr, about as much as Germany´s entire releases; a permanent blanket of SO2, NOx, CO, phenol and chlorine covers the area, the town itself is devoid of trees and more than 4000 km2 of forests are affected; finally, the average life expectancy of the male inhabitants of the town is only 49 years).

On the other hand, the efficiency of a car engine is strongly related to its compression ratio, and after the introduction of electronic injection systems in the 1980s values of 1:9,5 became normal with octane 98 leaded petrol; for proper functioning, however, car exhaust catalysts require octane 95 unleaded petrol and the compression had to be reduced to 1:8 (which caused fuel consumption to rise).

Hence, a choice was made between using less fuel per km but emitting a higher percentage of exhaust products (i.e. engine without catalyst) and a higher level of fuel consumption but `cleaner´ exhaust gases (i.e. with catalyst); the latter option was chosen, though this choice is not obvious as the consumption of fossil fuels and the related emissions of CO2 are higher.
	Engine without catalyst
	Car exhaust catalyst

	Life use (yr·km)
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Exhaust pollutants (g/l)
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Gráfico2
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		1.15E-03		1.92E-03		5.72E-05		1.21E-03		4.34E-04		1.39E-05		4.48E-04		5.36E-05		1.87E-06		7.50E-05		1.04E-05		3.27E-04		4.51E-05		6.58E-05		1.01E-04		4.38E-03		1.89E-03		5.07E-04		4.89E-03		Nitrogen oxides		kg		Railway Es		3.10E-03		3.36E-04		2.03E-02

		1.56E-04		7.40E-03		2.21E-04		3.77E-04		3.50E-05		5.36E-05		8.86E-05		6.04E-06		7.22E-06		1.73E-05		2.39E-06		6.65E-05		9.18E-06		1.56E-05		2.24E-05		2.26E-05		7.37E-03		1.98E-03		2.00E-03		NMVOC		kg		Airplane		8.46E-01		8.50E-02
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