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Life cycle assessment 

Material 
extraction Manufacture Use Disposal 

Cradle                     Gate                     Grave 

Overview of life cycle/hot spot identification 
 
Avoiding ”burden shifting” 
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Life Cycle Assessment in practise 

Emission Emission
CAS.no. to air to w ater

Substance g g

2-hydroxy-ethanacrylate 816-61-0 0,0348
4,4-methylenebis cyclohexylamine 1761-71-2 5,9E-02
Ammonia 7664-81-7 3,7E-05 4,2E-05
Arsenic ( As ) 7440-38-2 2,0E-06
Benzene 71-43-2 (cur 5,0E-02
Lead ( Pb ) 7439-92-1 8,5E-06
Butoxyethanol 111-76-2 6,6E-01
Carbondioxide 124-38-9 2,6E+02
Carbonmonoxide ( CO ) 630-08-0 1,9E-01
Cadmium (Cd) 7440-46-9 2,2E-07
Chlorine ( Cl2 ) 7782-50-5 4,6E-04
Chromium ( Cr VI ) 7440-47-3 5,3E-06
Dicyclohexane methane 86-73-6 5,1E-02
Nitrous oxide( N2O ) 10024-97-2 1,7E-02
2,4-Dinitrotoluene 121-14-2 9,5E-02
HMDI 5124-30-1 7,5E-02
Hydro carbons (electricity, stationary combustio - 1,7E+00
Hydrogen ions (H+) - 1,0E-03
i-butanol 78-83-1 3,5E-02
i-propanol 67-63-0 9,2E-01
copper ( Cu ) 7740-50-8 1,8E-05
Mercury( Hg ) 7439-97-6 2,7E-06
Methane 74-82-8 5,0E-03
Methyl i-butyl ketone 108-10-1 5,7E-02
Monoethyl amine 75-04-7 7,9E-06
Nickel ( Ni ) 7440-02-0 1,1E-05
Nitrogen oxide ( NOx ) 10102-44-0 1,1E+00
NMVOC, diesel engine (exhaust) - 3,9E-02
NMVOC, pow er plants (stationary combustion) - 3,9E-03
Ozone ( O3 ) 10028-15-6 1,8E-03
PAH ikke specif ik 2,4E-08
Phenol 108-95-2 1,3E-05
Phosgene 75-44-5 1,4E-01
Polyeter polyol ikke specif ik 1,6E-01
1,2-propylenoxide 75-56-9 8,2E-02
Nitric acid 7782-77-6 (c 8,5E-02
Hydrochloric acid 7647-01-0 (c 1,9E-02
Selenium ( Se ) 7782-49-2 2,6E-05
Sulphur dioxide( SO2 ) 7446-09-5 1,3E+00
Toluene 108-88-3 4,8E-02
Toluene-2,4-diamine 95-80-7 7,9E-02
Toluene diisocyanat ( TDI ) 26471-62-5 1,6E-01
Total-N - 2,6E-05
Triethylamine 121-44-8 1,6E-01
Unspecif ied aldehydes - 7,5E-04
Uspecif ied organic compounds - 1,5E-03
Vanadium 7440-62-2 1,8E-04
VOC, diesel engine (exhaust) - 6,4E-05
VOC, stationary combustion (coal f ired) - 4,0E-05
VOC, stationary combustion (natural gas f ired) - 2,2E-03
VOC, stationary combustion (oil f ired) - 1,4E-04
Xylene 1330-20-7 1,4E-01
Zinc ( Zn ) 7440-66-6 8,9E-05
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Environmental profile of solutions 

Carboard 
production

Polystyrene 
production

Meal processing 
step 3

New polystyrene
boxes

New cardboard
boxes

Polypropylene
bag production

PP bags

Wash liquid for 
polystyrene boxes

Meal processing 
step 2

Grid power

Power

Grid power

Power

Meal processing 
step 1

Meal product

Avoided power 
production

Semi packed Meal

Wash water

Vegetables

Grid power

Power

Farming of 
vegetables

Raw materials

Truck transport

Raw materials

Truck distribution
Leg 1

Customer 1 Grid powerPower

Meal productPS boxes for recyc.

PS boxes for recyc.

Wash water

Waste water 
treatmentWaste

incineration

PS waste

PP

CB incineration at municipal. 
Incineration plant

Avoided power 
production

PP incineration at municipal. 
Incineration plant

Power

Power

Avoided power 
production

PS incineration at 
municipal. Incineration plantPower

Raw material waste

Avoided power 
production Power

Avoided power 
production

Food waste

Food waste
Food waste incineration at 

municipal. Incineration plant

Truck distribution
Leg n

Customer n Grid powerPower

Meal productPS boxes for recyc.

Truck distribution
Return leg

Cardboard 
waste

Power

Meal productPS boxes for recyc.

Meal productPS boxes for recyc.

Cardboard 
waste

PP

LCI 

LCIA 



4 

LCA a standardized assessment methodology 

Direct application 
e.g. product 
development 
       marketing 
       ecolabelling 
       public policy making 

Goal & scope 
definition 

Interpretation 
Inventory 
analysis 

Impact  
assessment 

 
 
 
 
 
 

ISO 14040 

ISO 14044 

ISO 14021-25 
ISO TR14062, etc. 
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Odour 

Sensory panel 

Odour reducing technology 

Measuring odorant emissions 

Development of an impact assessment method 
for odorant emissions 
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System boundaries in life cycle assessment 

Technical system           Natural system 

System boundaries in space 
System boundaries in time 
Technical delimitation 
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Carbon sequestration after waste application 
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Availability of P in soil 

Available P 
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Phosphorus – substitution of mineral fertilizer  
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System boundaries in agricultural systems 

Nitrate leaching 

CO2 uptake 
Pesticides 

Heavy metals? 
Organic Pollutants? 
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Emission quantification approaches 
Pesticides as example 
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