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Thank you for the opportunity to respond to the letter signed by both the Minister and Deputy 

Minister for Climate Change, setting out their priorities for the next 12-18 months (dated 30 July 

2021).   

Whilst we thought the letter was insightful, we were somewhat disappointed and surprised not 

to see the Agriculture sector mentioned once. While the letter does specify that its content 

relates to the portfolio of the Minister for Climate Change, it also clearly advocates “developing 

a holistic view of the decarbonisation that needs to take place across Wales” and states “we 

need to make sure that the approach to tackling climate change is Wales-wide” and that a key 

aim is to promote outstanding examples of collective action to tackle climate change. However, 

the failure to acknowledge the key role of all of the important land uses in Wales does not fit 

with these statements. This may be a consequence of the sectoral requirements of accounting 

for and reporting greenhouse gas (GHG) emission in national inventories, but it may also appear 

to be a consequence of the existence of two Welsh Government departments, with separate 

Ministers for Rural Affairs and for Climate Change. Whilst there may be collective thinking about 

tackling climate change between both departments, not highlighting this linkage in the 

published prioritised list of actions letter does not portray joined-up thinking in the Welsh 

Government. Given the considerable changes to agri-policy and the development of the 

Sustainable Farming Scheme, and the significant implications this could have for the prioritised 

actions, the requirement for this is greater than ever. The crucial need for a co-ordinated 

approach across land use sectors as a pre-requisite for effective action to mitigate climate 

change has long been recognised by experts in the field.  

The importance of Agriculture and its land base in enabling Wales to meet the net zero challenge 

is palpable. Most recent GHG inventory submission (for the year 2019) shows that GHG 

emissions from Wales’ Agriculture sector represent 13.7% of the total annual national emissions. 

Importantly, the Land Use, LandUse Change and Forestry (LULCF) component also represents a 

small but important sink for GHGs that can be exploited. Hence, Agriculture and its land base are 

key in achieving the ambitious target of net zero by 2050.   
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Decarbonisation in Agriculture is being tackled via improved efficiencies of production 

(increasing productivity and reducing emissions), increasing carbon storage on farms, and 

coupling bioenergy to carbon capture, utilisation and storage (Hyland et al. 2016, CIEL 2020). 

However, current technologies alone will not sufficiently decarbonise the sector: new 

innovations and a step change in agricultural production systems are needed to further reduce 

emissions beyond the levels that currently known mitigation strategies will deliver (CIEL 2020, 

Jones et al. 2014ab).  

Agriculture and its land base is also key in the delivery of many of the priorities outlined, e.g. 

Energy production, Tree planting, Nature and biodiversity, Circular Economy and Environment. 

Brief examples of its importance for each of these are summarised below – the purpose of which 

is not to elaborate in detail, but to highlight the relevance of Agriculture and its land base in 

enabling the Ministers to meet their specified priorities.   

  

Energy:  

Agricultural land provides opportunities for energy generation via multiple means, e.g., hydro 

(including micro-hydro) (Gallagher et al. 2015), solar, wind, and via anaerobic digestion. Its 

landscape means that Wales is well-placed to capitalise on such systems, and many Welsh 

farmers have embraced the opportunities to diversify their income streams through investing in 

renewable energy generation. The recent slowing down of the renewable sector in Wales 

highlighted in the Ministers’ letter could be reversed, should the right incentives again be made 

available.   

Agriculture can also, of course, provide land for tree planting, and other means of woodland 

expansion, to help grow the proportion of Wales’ heat demands that are met through biomass 

(helping to decarbonise one of the Ministers’ other priorities, Housing).   

Lastly, on-farm generation of renewable energy can make a significant contribution in meeting 

the Ministers’ target on the proportion of energy that is locally owned, as opposed to very large 

schemes that are typically owned by international companies and where much of the wealth 

generated is thus taken out of Wales (Haf et al. 2018).   

   

Tree planting:  

As no doubt highlighted during the Deputy Minister’s recent ‘deep dive’ exercise, aspirations for 

afforestation will only be met if landowners, the majority of which are farmers, choose to adopt 

the incentives offered to them. Deep concerns have recently been expressed that models of 

afforestation that exclude the farming community may undermine rural communities and 

generate significant conflict. The significant challenge of how to integrate woodland expansion 

targets with a socio-economically viable farming sector is a serious issue for Wales that deserves 

considerable Ministerial attention. Farmers’ decisions will be based on the trade-offs of 

afforestation and how it affects the viability of their business. Practical factors, such as whether 

they have the necessary time and skills to manage the woodland will also be considered, and 

significant work is required from the Welsh Government to determine how appropriate support 

can be put in place to address such challenges. However, done appropriately, tree planting can 

bring a host of benefits to farming systems (Hardaker et al. 2021, Kendall et al. 2021, Pritchard 

et al. 2021, Rayment et al. 2017). There will be a real need for the Welsh Government to liaise 

closely across the farming, forestry, wood products and conservation sectors, and broker co-

operation between them, so that these potential benefits are realised.   



Major challenges remain in determining the relative effectiveness of different tree planting 

options for climate change mitigation (Ford et al. 2021), and the trade-off with other targets 

such as biodiversity (Forster et al. 2021, Hardaker et al. 2020). These were not resolved during 

the Deputy Minister’s deep dive, and require further urgent attention to ensure that the 

measures referred to in the letter (such as the creation of 30 new woodlands) are actually 

designed effectively to meet the Government’s Net Zero targets.  

Nature and biodiversity:  

Agriculture is the overwhelmingly dominant land use sector in Wales, and is key to redressing 

some of the losses seen to Wales’ natural capital. The new Sustainable Farming Scheme aims to 

protect and enhance our environment (air, water, soil and biodiversity) by rewarding farmers to 

manage their land in a way that delivers such public goods in a way that the market does not. It 

is not clear how the Welsh Government’s Nature Action Recovery Plan (NRAP) will link to the 

Sustainable Farming Scheme (and vice versa). We anticipate that there are considerable ongoing 

discussions to harmonise both schemes, however we would have expected the Ministers’ letter 

to have acknowledged the importance of this. Similarly, efficiently combining land use measures 

targeting net zero with nature and biodiversity remains a major challenge, which we would have 

expected to be acknowledged.  

  

Circular economy:  

Anaerobic digestion (AD) is a technology that can reduce GHG emissions from stored livestock 

manures, but is also important for improving the circular transfer of nutrients and organic 

matter from our food wastes to land where future food is produced. This avoids landfill of 

organic matter, and reduces the quantity of inorganic fertiliser that needs to be produced and 

used in crop and livestock production), with considerable benefits for achieving net zero targets. 

Pertinent incentives and the relaxing of some non-financial barriers (e.g. appropriate / targeted 

relaxation of planning requirements) could help grow the AD sector in Wales. Our work has 

shown that crop-fed AD systems can have considerable environmental impacts (Styles et al. 

2015ab, 2016); introduced measures should therefore be targeted at non crop-fed AD systems 

to avoid unintended consequences.   

Similarly, the targeted use of biosolids (treated sewage sludge) on agricultural land in Wales 

recycles nutrients and organic matter from the food-supply chain. It is important that measures 

aimed at reducing potential negative environmental impacts from the use of manures and 

slurries do not stifle the potential for Wales to capitalise on the use of biosolids and the 

environmental and economic benefits that can bring.   

Again, we would have hoped to see greater evidence of joined-up thinking between the 

different sections of the Ministers’ level; including, for instance the crucial need to integrate 

circular economy thinking with housing policy, so that building design, material sourcing and 

construction maximise the re-use of materials with high embodied carbon, and the contribution 

made by Welsh-grown wood products towards net zero targets (Forster et al. 2021).  

  

Environment:  

Air: The Clean Air Act will have a major impact on how livestock farmers in Wales manage 

manures to reduce ammonia emissions. This will likely result in major infrastructure 

requirements (e.g. modification to livestock housing, covers for manure stores, alternative 

equipment for spreading manures). Again, the complexity of assessing trade-offs between 

different environmental targets needs to be carefully considered by the Welsh Government, as 



the costs associated with reducing ammonia emissions will limit opportunities to invest further 

in tackling and adapting to climate change. However, mitigating ammonia emissions also results 

in a reduction in indirect N2O losses – so this will contribute to the net zero target.   

Water: The whole-territory Nitrate Vulnerable Zone for Wales will also have a major impact on 

many farm businesses, again requiring major infrastructure of manure storage. However, a 

reduction in nitrate leaching will also contribute to the net zero carbon target, as nitrate is an 

indirect source of N2O. It is also important that the Ministers’ strategy is holistic and integrated; 

a clear example (not mentioned in their letter) is the potential for tree planting to contribute to 

reducing flooding risk. However, the evidence base for this strategy is complex (Cooper et al. 

2021) and requires significant additional work.  

  

As mentioned previously, the purpose of the above is merely to highlight the relevance of the 

agricultural sector to your list of priorities, the need for a more integrated strategy, and thereby 

the need for different divisions and Ministers in Welsh Government to liaise closely to ensure 

joined-up thinking and collaborative working to achieve desired outcomes.   

Please do not hesitate to contact us should you wish to discuss any of the points further.   

Yr eiddoch yn gywir / Yours sincerely,                     

  

Dave Chadwick, Professor of 

Sustainable Land Use 

Systems  

 John Healey, Professor of 

Forest Sciences  

Dr Prysor Williams, Senior Lecturer in Environmental Management  

  
References   

Arnott, D, Chadwick, D, Wynne-Jones, S & Jones, DL 2021, 'Vulnerability of British farms to post-Brexit 

subsidy removal, and implications for intensification, extensification and land sparing.', Land Use Policy, 

vol. 107, 104154. https://doi.org/10.1016/j.landusepol.2019.104154  

CIEL 2020, Net zero carbon & UK livestock. Centre for Innovation Excellence in Livestock 
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-
UKLivestock_2020_Interactive.pdf (accessed 07/09/21).  

Cooper, M, Patil, S, Nisbet, T, Thomas, H, Smith, A & McDonald, M 2021, 'Role of forested land for natural 

flood management in the UK: A review', Wiley Interdisciplinary Reviews: Water, vol. 8, no. 5, e1541. 

https://doi.org/10.1002/wat2.1541   

Ford, H, Healey, J, Webb, B, Pagella, T & Smith, A 2021, 'Hedgerow effects on CO2 emissions are regulated 

by soil type and season: implications for carbon flux dynamics in livestock-grazed pasture', Geoderma, vol. 

382, 114697. https://doi.org/10.1016/j.geoderma.2020.114697  

  

https://doi.org/10.1016/j.landusepol.2019.104154
https://doi.org/10.1016/j.landusepol.2019.104154
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://www.cielivestock.co.uk/wp-content/uploads/2020/09/CIEL-Net-Zero-Carbon-UK-Livestock_2020_Interactive.pdf
https://doi.org/10.1002/wat2.1541
https://doi.org/10.1002/wat2.1541
https://doi.org/10.1016/j.geoderma.2020.114697
https://doi.org/10.1016/j.geoderma.2020.114697


Forster, E, Healey, J, Dymond, C & Styles, D 2021, 'Commercial afforestation can deliver effective climate 

change mitigation under multiple decarbonisation pathways', Nature Communications, vol. 12, no. 1, 

3831. https://doi.org/10.1038/s41467-021-24084-x  

Gallagher J, Styles D, McNabola A, Williams AP 2015, ‘Current and future environmental balance of small-

scale run-ofriver hydropower’, Environmental Science & Technology 49, 6344-6351. 

https://doi.org/10.1021/acs.est.5b00716  

Haf, S., Parkhill, K., McDonald, M. & Griffiths, G 2018, ‘Distributing power? Community energy projects' 

experiences of planning, policy and incumbents in the devolved nations of Scotland and Wales’, Journal of 

Environment Planning and Management 62, 6, p. 921-938. 

https://doi.org/10.1080/09640568.2018.1453490  

Hardaker, A, Pagella, T & Rayment, M 2020, 'Integrated assessment, valuation and mapping of ecosystem 

services and dis-services from upland land use in Wales', Ecosystem Services, vol. 43, 101098. 

https://doi.org/10.1016/j.ecoser.2020.101098  

Hardaker, A, Pagella, T & Rayment, M 2021, 'Ecosystem service and dis-service impacts of increasing tree 

cover on agricultural land by land-sparing and land-sharing in the Welsh uplands', Ecosystem Services, vol. 

48, 101253. https://doi.org/10.1016/j.ecoser.2021.101253  

Hyland, J, Styles, D, Jones, D & Williams, A 2016, 'Improving livestock production efficiencies presents a 

major opportunity to reduce sectoral greenhouse gas emissions', Agricultural Systems, vol. 147, pp. 123-

131. https://doi.org/10.1016/j.agsy.2016.06.006  

Jones AK, Jones DL, Cross P 2014a, ‘The carbon footprint of lamb: Sources of variation and opportunities 

for mitigation’, Agricultural Systems 123, 97-107. https://doi.org/10.1016/j.agsy.2013.09.006  

Jones AK, Jones DL, Cross P 2014b, ‘The carbon footprint of UK sheep production: current knowledge and 

opportunities for reduction in temperate zones’, Journal of Agricultural Science 152, 288-308. 

https://doi.org/10.1017/S0021859613000245  

Kendall, N, Smith, J, Whistance, L, Stergiadis, S, Stoate, C, Chesshire, H & Smith, A 2021, 'Trace element 

composition of tree fodder and potential nutritional use for livestock', Livestock Science, vol. 250, 104560. 

https://doi.org/10.1016/j.livsci.2021.104560  

Pritchard CE, Williams AP, Davies P, Jones D, Smith AR 2021, Spatial behaviour of sheep during the 

neonatal period: Preliminary study on the influence of shelter’, Animal 15, 100252. 

https://doi.org/10.1016/j.animal.2021.100252   

Rayment, M, He, Y & Jones, PJ 2017, 'A simple parameterisation of windbreak effects on wind speed 

reduction and thermal benefits of sheep', Agricultural and Forest Meteorology, vol. 239, pp. 96-107. 

https://doi.org/10.1016/j.agrformet.2017.02.032  

Styles, D, Gibbons, J, Williams, AP, Stichnothe, H, Chadwick, DR & Healey, JR 2015a, 'Cattle feed or 

bioenergy?  
Consequential life cycle assessment of biogas feedstock options on dairy farms', Global Change Biology 

Bioenergy, vol. 7, no. 5, pp. 1034–1049. https://doi.org/10.1111/gcbb.12189  

Styles, D, Gibbons, J, Williams, AP, Dauber, J, Stichnothe, H, Urban, B, Chadwick, DR & Jones, DL 2015b, 

'Consequential life cycle assessment of biogas, biofuel and biomass energy options within an arable crop 

rotation', GCB Bioenergy, vol. 7, no. 6, pp. 1305-1320. https://doi.org/10.1111/gcbb.12246  

Styles, D, Dominguez, EM & Chadwick, D 2016, 'Environmental balance of the UK biogas sector: An 

evaluation by consequential life cycle assessment', Science of the Total Environment, vol. 560-561, pp. 

241-253. https://doi.org/10.1016/j.scitotenv.2016.03.236  

 

https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1038/s41467-021-24084-x
https://doi.org/10.1021/acs.est.5b00716
https://doi.org/10.1021/acs.est.5b00716
https://doi.org/10.1080/09640568.2018.1453490
https://doi.org/10.1080/09640568.2018.1453490
https://doi.org/10.1016/j.ecoser.2020.101098
https://doi.org/10.1016/j.ecoser.2020.101098
https://doi.org/10.1016/j.ecoser.2021.101253
https://doi.org/10.1016/j.ecoser.2021.101253
https://doi.org/10.1016/j.agsy.2016.06.006
https://doi.org/10.1016/j.agsy.2016.06.006
https://doi.org/10.1016/j.agsy.2013.09.006
https://doi.org/10.1016/j.agsy.2013.09.006
https://doi.org/10.1017/S0021859613000245
https://doi.org/10.1017/S0021859613000245
https://doi.org/10.1016/j.livsci.2021.104560
https://doi.org/10.1016/j.livsci.2021.104560
https://doi.org/10.1016/j.animal.2021.100252
https://doi.org/10.1016/j.animal.2021.100252
https://doi.org/10.1016/j.agrformet.2017.02.032
https://doi.org/10.1016/j.agrformet.2017.02.032
https://doi.org/10.1111/gcbb.12189
https://doi.org/10.1111/gcbb.12189
https://doi.org/10.1111/gcbb.12246
https://doi.org/10.1111/gcbb.12246
https://doi.org/10.1016/j.scitotenv.2016.03.236
https://doi.org/10.1016/j.scitotenv.2016.03.236

