
Carbon, Cows and 
Calculators 

Digging deeper into the solutions 

Becky Willson 



The Farm Carbon Cutting Toolkit 

Aim: to encourage and support farmers and growers to reduce their 
greenhouse gas emissions, increase their farm energy resilience and in 
doing so improve their farm business in the future 



Key resources 



¢ƘŜ Řŀȅ ƧƻōΧΦΦ 



GHGs from Agriculture 



What is the real number? 

ÅUK 10% of emissions 

ÅGlobally about 24-25% of emissions 5.1 ς 6.1Gt CO2e/yr 

ÅCan we appreciate what the numbers mean? 

 



Greenhouse Gases from agriculture 

ÅaŜǘƘŀƴŜ ό/Iјύ 

ÅbƛǘǊƻǳǎ hȄƛŘŜ όbіhύ 

Å/ŀǊōƻƴ 5ƛƻȄƛŘŜ ό/hіύ 

ÅAg: 10% of UK emissions 

 

 

ÅCarbon management and business efficiency are closely linked 

Åbƻ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭΩ ς a complicated industry! 

ÅLinked to food production, difficult to measure and dependent on 
the weather 
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bіh 
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Land based Emissions of Nitrous Oxides 

Å80% of UK nitrous oxide 
emissions are from 
agriculture  

ÅMainly from soils and 
fertiliser production 

ÅIndirectly they also come 
from: 
ÅNitrate leaching  

ÅNitrogen deposition 
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Emissions from methane 

ÅEnteric fermentation 

ÅReleased from manure and slurry 

ÅCan be reduced per unit of production through improved livestock 
health, modification of animal diets and breeding 

 



Carbon dioxide 

Å/hі ǊŜƭŜŀǎŜŘ ŦǊƻƳ ōǳǊƴƛƴƎ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎ όŦŀǊƳ ǾŜƘƛŎƭŜǎ ŀƴŘ 
machinery) 

ÅElectricity production for on-farm use 

ÅProduction of agro chemicals 

ÅDisturbance of soil ς cultivation / land use change 



Carbon sequestration (more on this later) 

5 billion hectares of hope.. 

 

 



Managing carbon on ςfarm: Why should we 
bother? 
ÅNational targets to reduce C emissions from agriculture 

ÅCC Act ς ҨŜƳƛǎǎƛƻƴǎ ōȅ ŀǘ ƭŜŀǎǘ ул҈ ƻŦ мффл ƭŜǾŜƭǎ ōȅ нлрл 

ÅNew Net zero legislation (June 2019) 

ÅAlso international targets 

ÅIncreasing attention on agriculture 



Why manage carbon on-farm 

ÅIt makes business sense! 

ÅIt allows us to be more informed and make decisions 

ÅIt enables a positive narrative 

ÅIt creates more resilient businesses 

ÅFuture proofing 



Carbon footprinting 
¸ƻǳ ŎŀƴΩǘ ƳŀƴŀƎŜ ǿƘŀǘ ȅƻǳ ŘƻƴΩǘ ƳŜŀǎǳǊŜ 



Measuring carbon on-farm 

Identifying the C footprint of a business is the first vital step in being 
able to quantify the contribution that the farm is making to climate 
change 

LŘŜƴǘƛŦƛŜǎ ǉǳŀƴǘƛǘȅ ŀƴŘ ǎƻǳǊŎŜ ƻŦ /hіΣ /IјΣ ŀƴŘ bіh ŜƳƛǘǘŜŘ ŦǊƻƳ ŦŀǊƳ 
and highlight areas where improvements or changes can be made to 
reduce GHGs. 

Allows you to become more aware and make informed decisions 

Metrics need to be relevant, practical, consistent and inform 
behavioural change 

 



The Carbon Calculator 

ÅDeveloped for farmers by farmers 

ÅFree to use 

ÅAccounts for soil carbon sequestration 

ÅLinked into soil carbon research project to populate models 

Å!ƭƭƻǿǎ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŦŀǊƳΩǎ ŦƻƻǘǇǊƛƴǘ ŀƴƴǳŀƭƭȅ 

ÅProvides footprint as CO2e but ability to see different GHGs 

ÅInclusion of new methane methodology 

ÅNew reporting format and user interface being developed currently 
and was launched at Oxford 2020.  



How to calculate your carbon footprint 

1. Login or register 

2. Collate your data first 

3. Create a report / enter your data 



Calculating your carbon footprint 

Live results 

 



Calculating your footprint 

Your carbon 
balance 

 



Interpreting results  

ÅA key part of the process 

Å/ŀƴ ōŜ ǳǎŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ ŀƴŘ Ǉƭŀƴ ǘƘŜ ŦŀǊƳΩǎ ǎǘǊŀǘŜƎȅ 
for reducing emissions and improving sequestration in the future 

ÅGives you a baseline 

ÅAllows you to be more informed 

ÅProvides evidence to change management 

 



The rise in interest! 
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What is driving this interest?  



The age of misinformation 

Being driven by: 

ÅA lack of understanding and a desire to simplify messages 

ÅNo consistent way of measuring the footprint of a farm ς lack of 
clarity from government  

ÅNational  and international accounting methods silo emissions and 
sequestration 

ÅA lack of confidence from farmers to respond to claims due to lack of 
data 

ÅA lack of clarity and research on the potential of soil carbon 
sequestration 



Ruminant Livestock ς enemy number 1  
Why does it look so bad? 



New Research: change what you measure 



Using nutrient indices 





Other new research into methane 

ÅThe difference between long lived climate pollutants (CO2) and short 
lived climate pollutants (namely methane). 

Å{Ƙƻǿǎ ǘƘŀǘ ƳŜǘƘŀƴŜ ŘƻŜǎƴΩǘ ōŜƘŀǾŜ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ŀǎ ŎŀǊōƻƴ 
ŘƛƻȄƛŘŜ ŀƴŘ ǘƘŜ ŎƻƴǾŜƴǘƛƻƴŀƭ ŀŎŎƻǳƴǘƛƴƎ ƳŜǘƘƻŘǎ ŀǊŜƴΩǘ ǿƻǊƪƛƴƎΦ  

ÅImportant in terms of modelling and developing strategies for 
achieving net zero 



What can we do about it? 



Where do the emissions come from? 

Arable farms 

 

Ruminant livestock farms 

 

Fertiliser 
production and 
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5 key actions to focus on 

ÅOptimising livestock performance 

ÅSoils, fertilisers and manures 

ÅEnergy and fuel use 

ÅDeveloping renewable energy 

ÅLocking in carbon 

 



What about sequestration? 



Carbon sequestration 

ÅThe deal with trees 

Also include on-farm hedges 



Soil Carbon  
The often overlooked opportunity. 



ά{ƻƛƭ ŎŀǊōƻƴ Ƴŀȅ ƻŦŦŜǊ ǘƘŜ ŎƘŜŀǇŜǎǘ ŀƴŘ Ƴƻǎǘ ǊŜŀŘƛƭȅ ƴŜŀǊ ǘŜǊƳ ƛƳǇƭŜƳŜƴǘŀōƭŜ ƻǇǘƛƻƴ ǿƘƛƭŜ ŀƭǎƻ 
ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ǎƻƛƭ ƘŜŀƭǘƘ ŀƴŘ ƻǘƘŜǊ ǇƻǎƛǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻǳǘŎƻƳŜǎ ƻƴ ƳŀƴŀƎŜŘ ƭŀƴŘǎΦέ 
(Paustian and 24 other eminent soil scientists, 2017). 
 
!ƴŘ ŦŀǊƳŜǊǎΣ ƭŀƴŘ ƻǿƴŜǊǎ ŀƴŘ ŦƻǊŜǎǘŜǊǎ ŀǊŜ ǘƘŜ ƻƴŜǎ ǿƘƻ Ŏŀƴ ŀŎƘƛŜǾŜ ǘƘƛǎΧΧΧΧΦΦ 
 
 
 



What is soil organic carbon? 

Decomposing plants 

ΨǘƘŜ ŜƴŜǊƎȅ ƻŦ ǘƘŜ ǎǳƴ ŦƭƻǿƛƴƎ 
ǘƘǊƻǳƎƘ ȅƻǳǊ ǎƻƛƭΩ 

 

60% of soil organic matter 

- 5% of soil organic matter is alive 
(soil biology) 

- Underground industry supporting 
the sustainability of your farm 

 

 



What drives a healthy soil? 

SOC 

Chemistry 

Physics Biology 



How soil organic carbon increases yields 

Acknowledgements: Prof Rattan Lal, The Ohio State University 



How to increase soil organic carbon? 

ÅLand use change 

ÅReduce erosion 

ÅOrganic amendments (manure and biosolids) 

ÅReduced tillage (green mulches and crop residues) 

ÅDeep roots in deep soil horizons 



Project aims 

To understand in more detail how farmers can build soil health & 
business resilience and its links to soil organic matter & soil carbon 
content. 

By: 
ÅAssessing how to test for soil carbon 

ÅUnderstanding the impact of testing depth 

ÅEvaluating the link between soil organic matter and proxy measures 

ÅInvestigating the impact of soil carbon on whole farm carbon footprint 

ÅAssessing the impact of management practices 

 

 


