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Plate model

• Protein

• Carbohydrates

• Vegetables (vitamins, 
minerals, fiber)
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Carbon labelling of food



Methodological issues in carbon footprint labelling

• Functional unit

• System boundaries

• Allocation issues

• Uncertainty in available models

• Temporal and geographical variations

• Traceability

• Feasibility and control

• Communication



System boundaries for food

Cultivation Processing Transports Waste 
management

Use

Cradle-to-grave

Cradle-to-retail

Retail Transports
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Carbon footprints – Cradle-to-retail 

0.080-0.18 kg 
CO2e/kg potatoes

0.41-0.50 kg 
CO2e/kg pasta

Source: Röös et al (2010), Röös et al (2011) 



Post-retail stages

Potatoes Pasta

Serving size 200 g 70 g

Household losses 9-27% 1-4%

Emissions from 
preparation of one 
serving*

6-36 g 
CO2e

15-24 g 
CO2e

Source: Kanyama and Boström-Carlsson (2001).



Purpose of the study

To investigate, using uncertainty analysis, whether a 
choice between pasta and potatoes based on a 
cradle-to-retail carbon footprint led to a difference 
in emission of greenhouse gases when these 
products were finally eaten.



Monte Carlo simulation

LCA model Re-calculate 

a result

Draw random 

parameter values 

from distribution

50 000 iterations

The 50 000 results show the

spread in the result



Post-retail stages

Potatoes Pasta

Serving size 200 g 70 g

Household losses 9-27% 1-4%

Emissions from 
preparation of one 
serving*

6-36 g 
CO2e

15-24 g 
CO2e

Lognormal 
distribution

Source: Kanyama and Boström-Carlsson (2001).



Results

Potatoes Pasta Probability of pasta CF being 
higher than potato CF

Included in the CF: CF (kg CO2e) > 0 g 
CO2e

> 10 g 
CO2e

> 20 g 
CO2e

> 30 g 
CO2e

Cradle-to-retail 
1 kg

0.080-0.18 0.41-0.50 100% 100% 100% 100%



Results

Potatoes Pasta Probability of pasta CF being 
higher than potato CF

Included in the CF: CF (kg CO2e) > 0 g 
CO2e

> 10 g 
CO2e

> 20 g 
CO2e

> 30 g 
CO2e

Cradle-to-retail 
1 kg

0.080-0.18 0.41-0.50 100% 100% 100% 100%

Serving size 
included

0.015-
0.036

0.029-
0.035

90% 34% 0 % 0 %



Results

Potatoes Pasta Probability of pasta CF being 
higher than potato CF

Included in the CF: CF (kg CO2e) > 0 g 
CO2e

> 10 g 
CO2e

> 20 g 
CO2e

> 30 g 
CO2e

Cradle-to-retail 
1 kg

0.080-0.18 0.41-0.50 100% 100% 100% 100%

Serving size 
included

0.015-
0.036

0.029-
0.035

90% 34% 0 % 0 %

Serving size and 
losses included

0.018-
0.044

0.029-
0.036

71% 16% 0 % 0 %



Results

Potatoes Pasta Probability of pasta CF being 
higher than potato CF

Included in the CF: CF (kg CO2e) > 0 g 
CO2e

> 10 g 
CO2e

> 20 g 
CO2e

> 30 g 
CO2e

Cradle-to-retail 
1 kg

0.080-0.18 0.41-0.50 100% 100% 100% 100%

Serving size 
included

0.015-
0.036

0.029-
0.035

90% 34% 0 % 0 %

Serving size and 
losses included

0.018-
0.044

0.029-
0.036

71% 16% 0 % 0 %

Serving size, losses 
and food 
preparation 
included

0.029-
0.069

0.046-
0.057

72% 35% 6 % 0 %



Discussion

• Post-retail stages are important to include in the 
carbon footprint of pasta and potatoes

• But…important to keep a perspective

• Better to use a range for both pasta and potatoes?

0.1-0.5 kg CO2e as the cradle-to-retail CF for 1 kg or
0.03-0.06 kg CO2e for one prepared serving
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The end

Thank you!

elin.roos@slu.se


