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



Approaches to Sustainable Agriculture 
Not Binary!

Sustainable Intensification
• Goal: Increase yield and efficiency 

(produce more with less) while reducing 
negative impacts like pollution and 
resource use, staying within ecological 
limits.

• Methods: Often involves precision 
agriculture, improved crop varieties, 
optimized fertilizer use, and integrated 
pest management to minimize inputs.

• Focus: Mitigation and efficiency within 
often larger systems, maintaining 
productivity without degrading resources. 

Regenerative / Agroecology
• Goal: To produce food alongside nature, 

rebuilding soil organic matter, restore 
biodiversity, improve the water cycle, and 
enhance ecosystem health, creating a net 
positive impact.

• Methods: No-till/reduced-till, cover 
cropping, crop rotation, composting, 
integrated livestock, diverse plantings, 
and agroforestry.

• Focus: Restoration and renewal, 
addressing root causes of degradation 
and building natural capital for long-term 
resilience and profitability. 



Trade offs – why we need both! 
RF/AgroESIMeasureCriteria

<>Daily weight gain/yieldsAnimal/crop performance
<>Animals per hectareCarrying capacity
><Nutrients per hectare

(e.g. calories, protein, minerals)
Nutritional quality

~
<

~
>

Losses per hectare per day
SOC

Nutrient and soil loss to water
Soil Health

><CO2 (or equivalent) per unit of 
animal product
(S and P equivalents)

Greenhouse gas emissions
Sulphonation
Eutrophication

~~Costs of preventive veterinary care 
and treatment of diseases

Animal/crop health

>
~

<
~

Negative and Positive assessmentAnimal Welfare

><Range of wildlife and plant species Biodiversity
<>Purchase costInputs (fertiliser, machinery,

labour)
<>Sales valueOutputs



Bio-circularity – key asset 
of sustainable livestock –
How to assess?
• 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 (split gas 

reporting)
• Value of nutrition (nLCA)
• Land use efficiency
• Flow of nutrients – circularity/valorisation
• Use of low-cost biomass (LCB)



Decarbonising and Net Zero (2050 across all sectors) 

Energy and Transportation 
sectors are decarbonising 

Rem
oving Therm

ogenic Carbon (fossil fuels)

Nature exemplifies Net Zero  

Carbon em
issions equal carbon rem

oval (sinks)

Rem
oval of Therm

ogenic sources and balancing 
Biogenic em

issions

Agriculture Targeting Net Zero  



CH4 as a GHG
GWP* vs GWP100 

Biogenic CH4 (Natural + Agriculture)

Biogenic CH4 + Thermogenic CH4

Biogenic CH4 + Thermogenic CH4 + CO

OH-

Sources of CH4 vs sinks (OH-) 
30% < total CH4

CO2e – Carbon balance based assessment (snap shot of time) 
– National inventories

CO2we – Carbon Impact on warming (long term impact) –
Paris Climate change agreement (1.5oC)



Approaches towards Net Zero (4 step approach)
1. Animal/Crop 2. Inputs

3. Land 4. Energy and Buildings
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According to the NDNS how well do we follow the Eatwell guide?

Data source: NDNS [years 12-15(2019 to 2023)]

Eatwell adherence 
is low, big 

opportunity lies in 
improving fruit and 

vegetables and 
fibre intakes

We need to drive behaviour change & adherence to the Eatwell Guide

Red meat recommendations is to Eat 70g 
(cooked weight) day 500g a week of red or 
processed meat, but limit processed 
(Department of Health and Social Care).

“If consuming > 90g a day to decrease to 70g 
per day to lower health risks.“

• With 76% of individuals eating the 
recommended <70g red and processed 
meat, it shows high adherence to the 
EWG and unwarranted demonisation

Rather than a one-size-fits-all ‘eat less meat’ 
message, guidance should be grounded in the 
Eatwell Guide, with a clear focus on closing 
gaps in targets for fruit & vegetables and fibre 
intake.

With 76% of individuals  (4 yrs+) eating 
the recommended <70g red and 

processed meat, it shows high adherence 
to the EWG and unwarranted 

demonisation

** The recommendations within the bars differ by age, but those indicated are for adults aged 19-64 yrs





Simple functional unit approaches are flawed even in nLCA

McAuliffe et al., 2023; DOI: https://doi.org/10.1007/s11367-022-02123-z

For Example:

Replacing weight with protein for a 
simple nLCA does not take account the 
quality of the protein.

The problem is the digestibility of 
certain amino acids combined with 
anti-nutritional factors (ANFs; e.g., 
phytic acid abundant green veg)



nLCA done properly: testing assumptions

Katz-Rosene et al., 2023; DOI: https://doi.org/10.1038/s43247-023-00945-9

Land use Global warming potential

Mass Energy PMV Mass Energy PMV

• Most nutritional profiling used in nLCA studies has relied on secondary data
• Whilst unavoidable largely, nutrients may be cherry-picked to favour one product over another
• The Priority Micronutrient Value – a scoring index which assesses a food for the most globally deficient nutrients
• Only primary data from real-world producers can help scientists unveil the true sustainability of foods



Conclusions and Recommendations
• Metric assessment of agricultural systems cannot be a 

single simplified approach

• Aspects of nLCA, consequential and attributional are 
needed (with defined purpose)

• Wider consideration of sustainability are required (not 
just carbon)

• Food system modelling needs to include circularity 
(value pyramid)

• Total food system outcomes need to be better 
articulated than single metric assessments

• Changing demands for food system with the rise of 
GLP-1



Together we aim to:

Educate, Inspire and Empower 
current and future farmers to achieve 
net zero within a sustainable farming 

and food system. 
“

”https://www.schoolofsustainablefoodandfarming.org/


