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Planetary boundaries (food system impact)

Rockstrom et al., 2009; 2014; 2023, 2025



Climate Change Urgent 
Action is needed to reduce and off-set emissions



Livestock Impacts (Nitrogen) - Europe



Policy, Research and Industry response



Impact on 
Production



Consumers 
response –
Demand 
still high!



Danger of 
emissions 
trading



Efficiency 
matters in 
production

With thanks to Dr Dominik Wisser, FAO



Carbon 
leakage

The term ‘carbon leakage’ refers to the transfer of CO2 emissions 
from one country to another when, due to strict climate policies, 
companies relocate their production to countries with weaker 
emission constraints. This can contribute to an increase in global 
greenhouse gas emissions [ European Commission ]. 

With thanks to Dr Dominik Wisser, FAO



Animal 
Sourced 
Foods 
Position





Accounting for nutritional quality - meat
Beef Chicken Lamb Pork

Nutrient Unit (per 100 g meat) RDI Concentrate Forage Intensive Free range Lowland Upland Intensive
Protein g 50.25 23.5 23.5 26.3 26.3 20 20 18.6
MUFA g 37.5 1.13 1.63 3.70 5.44 1.30 1.07 0.85
EPA+DHA mg 250 3.4 27.4 17.6 14.7 26.4 31.7 14.8
Ca mg 700 5 5 11 11 12 12 10
Fe mg 11.75 1.6 1.6 0.7 0.7 1.4 1.4 0.4
Riboflavin mg 1.2 0.26 0.26 0.15 0.15 0.2 0.2 0.18
Folic acid µg 200 16 16 9 9 6 6 1
Vitamin B12 µg 1.5 2 2 0 0 1 1 1
Se µg 67.5 8 8 15 15 3 3 11
Zn mg 8.25 4 4 1.5 1.5 2 2 1.3
Na g 6 0.07 0.07 0.08 0.08 0.07 0.07 0.05
SFA g 25 1.14 1.50 2.43 3.69 1.34 1.21 0. 90
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Improve don’t remove
Bio-circularity – key asset 
of sustainability

Current LCA approach of linear systems – CO2eq/kg product – not fit for purpose!

Does NOT deal with complexity:
• Non-environmental sustainability parameters (social and economic)
• Gross not net emissions
• Disaggregating emissions
• Value of nutrition
• Land use efficiency
• Flow of nutrients – circularity/valorisation
• Use of low-cost biomass (LCB)



e.g. Sector Improvements (Farm level)
1. Animal (genetics and health) 2. Diet (composition and supplements)

3. Land (carbon capture, water protection) 4. Energy and Valorisation





Conclusions and 
Recommendations

• Animal sourced foods need to be 
positioned as part of a healthy balanced 
diet

• Demand balanced with production

• Improvement across the sector prioritised 
(Circularity)

• Highest welfare standards upheld and 
protected

• Emission trading addressed (imports 
same standards as national production)


