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Background 

• Very significant pressure on the livestock sector to reduce its 
environmental impacts 



You and the environment

• Eich ffordd o fyw / Your lifestyle 





Changes to government policy 



Background 

• Doing nothing is not an option! 



Background 



Background 



The Welsh Way - competition

• Towards global leadership in sustainable lamb and beef 
production 

• We must be able to prove this 

• Everyone is at it



Greenhouse gases (GHGs) from livestock 
systems

• Three major GHGs from livestock systems

• Each of a different strength

• CO2 primarily from burning of fossil fuels (energy, fuel, 
fertiliser) plus some from lime 

• CH4 from ruminants 

• N2O from fertiliser and manures (deposited and spread) 



Carbon footprints 

Values expressed in two ways:
- kg CO2 eq. / kg product and 
- kg CO2 eq. / ha



Calculating a farm’s carbon footprint

• Many tools / models available  

– Some more accurate than others

– Differ in a number of ways

• E.g., what’s included / not included

• Some things are difficult to measure (soil carbon especially so, 
unfortunately!)

• Some measure more than carbon

– Caution needed when comparing results between different tools!

• “Which is best?” – depends on the purpose!  



What we did

• Worked with 20 farms across Wales 

• Represented a diversity of production systems

– Hill, upland, lowland

– Range of sizes

– Breed types, systems

– Mostly mixed beef and sheep

– “Economic allocation”

• E.g., where cattle represent 60% of farm income, this would account for 60% 
of emissions associated with fertiliser

• Likewise with sequestration 



Calculating a farm’s carbon footprint

• Bangor University tool is long-established 

• Robustness of results

– Updated with the most recent underpinning data 

– Uses internationally-recognised methods

• Worked with each farm

– 12 (or more) months of data

• Inputs

• Outputs

• Stock numbers

• Length of hedgerows; tree cover

• Soil type 

• Etc., etc.

– Estimate the C cost and gains 

• = Net emissions



Results: emissions 



Results: emissions 

• Average GHG emissions per kg LW product across the study 
farms (± standard error of the mean)
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Results: emissions 

• Lamb net emissions of the eleven hill farms from smallest to 
greatest – the range in results was evident 
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Results: emissions 

• Breakdown of lamb GHG emissions sources across the study 
farms (a = hill, b = upland, c = lowland)



Results: emissions 

• Breakdown of beef GHG emissions sources across the study 
farms (a = hill, b = upland, c = lowland)



Results: emissions 

• Methane is the biggest factor, every time (40-54% of emissions)

– Reducing this has to be a priority  

• Nitrous oxide also notable impact 

– Fertiliser – often very low due to low-intensity systems 

– Manure – linked to livestock numbers 

• Impact of concentrate use notably varied 

– Generally greater in beef systems 

• Contribution of electricity and fuel use generally very low 

• Farm type and size not really important 

• Some very efficient systems 



Results: sequestration  

• Breakdown of carbon sequestration sinks against lamb 
production across the study farms (a = hill, b = upland, c = 
lowland)



Results: sequestration  

• Breakdown of carbon sequestration sinks against beef 
production across the study farms (a = hill, b = upland, c = 
lowland)



Results: sequestration 

• Soils under grassland were the overwhelmingly biggest sink 

– BUT, there is considerable uncertainty in the data 

• Soil types

• Bulk density 

• Management 

• Whether already at saturation 

• A lack of trees on farms (but for one) 

– Sequestration depends on, e.g.,

• Management 

• Woodland age

Percentage of woodland cover on farms (%)
Mean Range

Hill 5.5 0.5 – 26.7
Upland 7.9 5.0 – 10.8
Lowland 2.2 0.5 – 5.4



Net zero: are we there yet? 

• Mean percentage of GHG emissions sequestered (in woody 
biomass and soils) across the study farms

• No farm was net zero; one farm was relatively close

• Scope to improve

Percentage of GHG emissions sequestered (%)
Mean Range

Hill lamb 24.0 8.5 – 49.0
Upland lamb 20.7 6.8 – 32.9
Lowland lamb 15.6 4.4 – 28.8
Hill beef 26.9 6.5 – 82.8
Upland beef 24.0 11.0 – 42.7
Lowland beef 10.8 9.1 – 13.8



How can Welsh agriculture achieve net zero? 



How can Welsh agriculture achieve net zero? 



How can Welsh agriculture achieve net zero? 

1. Reduce emissions in the first place

2. Enhance sequestration to off-set more emissions

• Options will vary between farms… 

• …But all farms can do something 



1. Reduce emissions in the first place

Reduce inputs / Maintain inputs, whilst increasing outputs

• Less “passengers”

– Calving interval; lambing ewe lambs 

– Barren rate; reduce losses

– % of cow/sheep weight, weaned

• Grassland management

• Optimise diet

• Improve genetics 

• Nutrient management

• Manage peats and soils  

Most of these make financial sense! 



2. Enhance sequestration to off-set more 
emissions 

Some emissions are unavoidable, but they can be off-set

• Trees and soils 

• Hedges – don’t underestimate them 



Increasing tree cover: right tree, right place 



3. Learning from each other

• Huge potential from implementing best-practise 

– The right opportunities need to be in place 



How can Welsh agriculture achieve net zero? 

• It is not easy, and there will be difficult decisions…

• Practical, financial, and cultural barriers 

• …But opportunities, too!!

• Some answers on the horizon will help 



Not all systems are equal 



Not all systems are equal 

• Grass-based systems can have a lower environmental impact 

• …and also deliver environmental benefits



Changing perspectives?

• Farmer’s job description, 2014: 

– Food producer

• Farmer’s job description, 2034: 

– Food producer

– Conservationist

– Flood defence manager

– Climate change mitigator

– Clean water provider

– Etc., etc. 

– ?? 

– Notion of “land manager”…



Changing perspectives?

• What is a “good farmer”? Is this notion changing? 

• Wheeler et al. (2018) argued that sound environmental 
management is increasingly considered an attribute of being a 
“good farmer” 



Farmer’s views on climate change and the 
environment 

• Four distinct clusters

– The Countryside Steward

– The Productivist

– The Environmentalist

– The Dejected

• Tailoring messages to the 
audience

• Appreciation of 
differences 



Catching the Net Zero train: 
the industry is at different places



Summary

• Farmers increasingly realise the need to act on environmental 
challenges won’t disappear 

– Public and the government expects this

– Competitors are also at it 

– Welsh livestock systems have much to offer

– There are opportunities in the challenge 

• Benefits to industry 

– Efficiency gains

– Happier consumers

– Happier regulators 

– Payments?

• But it’s not all easy, and Net Zero is not achievable everywhere 



Diolch yn fawr / Many thanks

@PrysorWilliams
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