
Agri-food System Pathways to a Net Zero UK 

Prof Neil Ward, University of East Anglia 



Plan

• Greenhouse Gas Emissions from the UK Agri-food System

• UKRI’s Agri-Food4NetZero Network+ and the Net Zero Challenge

• Envisaging Plausible Futures

• Four 2050 Scenarios for the UK Agri-Food System

• Conclusions: Breaking out of business-as-usual thinking



3

Greenhouse gas emissions from the global agri-food system are rising
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Greenhouse gas emissions from the UK agri-food system are 
falling – but not as fast as they need to, to help meet the UK’s 
net zero by 2050 target
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Greenhouse gas emissions from UK agriculture have not fallen 
over the past decade



UKRI’s Agri-food for Net Zero Network+



www.agrifood4netzero.net 
   @AFNnetwork        @AFNNetwork+

AFN NETWORK+

• A unique network of 1,700+ academics, researchers, third sector organisations, policy makers, and 

agri-food industry professionals from farmers to retailers.

• Working to identify key research gaps holding the UK food system back from transitioning towards a 

net zero UK by 2050.

• Findings will inform the next decade of UKRI research investments

• Alongside core research, we run in-person and online events, produce topical resources, and fund 

small research projects.

• £5m, 3.5-year project to end of 2025
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OUR NETWORK



The Climate Change Committee

• Established in statute by 2008 Climate Change Act

• Statutory independent advisor to UK Government on 

climate change

• Net zero statutory commitment by 2050 made in 2019

• Increasingly critical of Government in general and Defra 

in particular about net zero when it comes to land, food 

and farming

• Key areas of reduction:

• Dietary change

• Land use change

• Changing farming practices



Climate Change Committee (2020 Sixth Carbon Budget)

Food 20% drop in meat / dairy consumption by 2035 and a further 15% drop in meat consumption by 2050 

(p.165); 50% reduction in food waste by 2030, (p.165) and 60% by 2050 (p.169)

Farming Agricultural emissions fall from 54.6 MtCO2e in 2018 to 39 MtCO2e in 2035 and 35 MtCO2e in 2050 

(p.164);  Uptake of low emission farming practices reduce emissions by 4 MtCO2e by 2035 (p.164);  

Productivity improvements reduce emissions by 1 MtCO2e by 2035 (p.165);  Fossil fuel use in agriculture 

halves from 4.6 MtCO2e of emissions in 2018 to 2 MtCO2e in 2035 (p.165)

Land 440,000ha of woodland planted by 2035 and 260,000ha shifted to bioenergy production (p.67); Total 

woodland to 18% and additional energy crops to 720,000 by 2050 (p.68); 30,000 ha a year planted by 

2025, rising to 50,000 ha per year by 2035 (p.170); Around a third of agricultural land is freed up by 2050 

(p.72); 25% of UK land area is covered by forestry and energy crops (compared to 15% today) (p.72); 

80% of peatland is restored by 2050

Emissions Net emissions from agriculture and land fall from 67 MtCO2e in 2018 to 40 MtCO2e in 2035 and 16 

MtCO2e by 2050 (p.163)
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Greenhouse Gas (GHG) Savings from Measures to Reduce UK 
Agriculture and Land Use Emissions, 2050

Peatlands 
(5 MtCO2e)

Low carbon farming 
practices (10 MtCO2e)

Diet change and food 
waste

(7 MtCO2e)

Forestry - Land 
(14 MtCO2e)

Forestry - other
(14 MtCO2e)

Agro-forestry
(6 MtCO2e)

Energy crops - land (2 
MtCO2e)

Energy crops -other (11 
MtCO2e)

• UK’s Climate Change Committee 

produced an analysis of agriculture 

and land use in January 2020

• Three main components:

• Dietary change and reduced 

waste (10% of GHG reduction)

• Afforestation and energy crops 

(68%)

• Lower-emission farming 

practices (15%)



Some Key Issues in the Agri-Food Transition

• Food production for domestic consumption or food for export?

• Land for food production, carbon sequestration, nature recovery, other 

uses

• Land footprint (hoofprint?) of animal agriculture

• Mixed farming and circular systems

• Dietary change (consumer behaviour)

• Livelihoods of livestock farmers (and farmer behaviour)



Plausible Futures



Plausible futures
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Developing plausible scenarios

• 3 workshops in spring 2023

• UK universities and research institutes; central government departments and 

agencies; international development agencies; security and diplomatic services; 

financial services; agri-food commercial bodies; etc.

• Critical uncertainties around: geopolitics and stability; economics; the nature of 

demand (consumption-based or sustainable?)













Conclusions: UK Net Zero Transition and the Agri-Food System

• Techno-fix v social and system change

• Role of government and other shaping forces

• Future scenarios to break out of ‘business-as-usual thinking
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