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Environment, Climate Change and Land Reform Committee 

Climate Change (Emissions Reduction Targets) (Scotland) Bill 

SUBMISSION FROM SRUC 

Introduction  

SRUC (Scotland’s Rural College), member of the Scottish Environment, Food and 
Agriculture Research Institutes (SEFARI), welcomes the opportunity to present 
evidence to support the work of the Committee on the Climate Change (Emissions 
Reduction Targets) (Scotland) Bill. As requested, this document will include scientific 
evidence on how the industry would meet proposed more ambitious targets, potential 
impacts of the Bill, and the science of climate change.  

SRUC is an innovative, knowledge-based organisation that supports the rural sector 
through research, education and expert consultancy services. SRUC wishes to see, 
and contribute significantly, to delivering a sustainable agriculture and rural land use 
sector in Scotland.   

SRUC staff work in a broad range of areas1 and our response to the call for evidence 
reflect this broad expertise drawing on research and consultancy knowledge and 
experience where appropriate. Several SRUC staff members have contributed to this 
submission2.   

We recognise that ambitious targets set for national greenhouse gas (GHG) reduction 
will require significant efforts from the agriculture sector to reduce emissions and 
increase carbon sequestration. This is an area in which SRUC is heavily involved in 
research and consultancy activity. Indeed, SRUC have had a long track record of 
providing scientific evidence on climate change mitigation to the Scottish Government 
and the Committee on Climate Change directly, and also as member of SEFARI, 
delivering the Scottish Government funded Strategic Research Portfolio3 , and through 
the Centre for Expertise on Climate Change (CxC).   

Furthermore, SRUC has provided consultation responses on the Draft Climate 
Change Plan to the Environment, Climate Change, and Land Reform Committee4 and 
the Rural Economy and Connectivity Committee5 on 10/02/2017. These responses 
are attached to the current submission.  

Climate change and greenhouse gas reduction progress  

New evidence reported recently by the IPCC indicates that in order to avoid 
dangerous climate change, human populations must limit global temperature 
rises to no more than 1.5°C above preindustrial conditions. This can be only 

                                            
1 For more information see www.sruc.ac.uk  
2 Compiled by Vera Eory, Bob Rees, Klaus Glenk and Steven Thomson, based on research across 
SEFARI  
3www.parliament.scot/Climate%20Change%20(Emissions%20Reduction%20Targets)%20(Scotland)
%2 0Bill/057_SEFARI.pdf   
4 http://www.parliament.scot/S5_Environment/Inquiries/070_20170210_SRUC.pdf   
5 http://www.parliament.scot/S5_Rural/SRUC.pdf   
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achieved by reaching net zero carbon dioxide emissions at the  latest by around 2050 
and net zero emissions of other greenhouse gases (like methane and nitrous oxide) 
by around 2075 globally, with the additional use of carbon dioxide removal 
technologies (IPCC 2018). According to the same report, current 2030 national 
mitigation goals would make reaching the 1.5°C target very challenging. By adopting 
an emission target in line with the above recommendations in the Climate 
Change (Emission Reduction Targets) (Scotland) Bill, Scotland could continue 
to show leadership in this globally important challenge.     

Greenhouse gas emissions in Scotland have been reduced by 49% between 1990 
and 2016 (Scottish Government 2018d), meeting the statutory annual target set in the 
Climate Change (Scotland) Act 2009, and are en route to the current target of 80% 
emission cut by 2050.   

So far the reductions mostly happened in energy production, industrial processes and 
waste management, complemented with a (slowing) increase in carbon sequestration 
by forestry. As highlighted in the Progress Report by the Committee on Climate 
change, these advances mask the hindered progress in other sectors (Committee 
on Climate Change 2018).   

Greenhouse gas emissions from agriculture decreased by 13% between 1990 
and 2008, then by only 1% more by 2016, to an annual 7.8 million tonnes carbon 
dioxide equivalent6  (Jones et al. 2018). Given the slower decarbonisation in the 
agricultural sector than in the rest of the economy, the sector’s relative share in 
emissions increased to 26% by 2016 (Scottish Government 2018d).  

Agricultural emissions until 2008 were mainly reduced due to a decrease in livestock 
numbers (particularly cattle and sheep), reduced use of nitrogen fertilisers and 
reduced land conversion to arable areas (Scottish Government 2018b, Scottish 
Government 2018d). However, those changes were not driven directly by policies 
to deliver GHG mitigation (such policies did not exist before 2008), but occurred as 
a consequence of other economic and policy drivers.  

Since 2008 direct emissions from livestock have continued to (marginally) fall. 
However, during this period emissions from both fertiliser applications and fuel 
use in agriculture have increased. These increased emissions have been 
counterbalanced by reduced emissions from agricultural land use change (e.g. 
grassland ploughed for cultivation), which have fallen to 2 million tonnes carbon 
dioxide equivalent per annum in 2016 (which is half of the 1990 level) (Jones et al. 
2018).   

To achieve 80-100% decrease in net emissions in Scotland by 2050, significant 
changes are required in agriculture, land use, and food consumption. This will 
likely to require substantial further reduction in greenhouse gas emissions from 
agricultural production (Eory et al. 2015), considerable change in land use to further 
increase carbon sequestration (e.g. via afforestation and peatland restoration) (Artz et 
al. 2012, Valatin and Price 2014), and a fundamental shift towards the consumption of 

                                            
6 Carbon dioxide equivalent is used to measure various greenhouse gases together, converting e.g. 
methane and nitrous oxide to the amount of carbon dioxide which would cause the same level of 
global warming   
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food products with lower emission intensities (Ripple et al. 2014, Westhoek et al. 
2014).  

Agriculture provides us with food, fibre, bioenergy and pharmaceuticals and is 
essential to human wellbeing. In Scotland agriculture’s output was worth £3.2 billion 
in 2017 (Scottish Government 2018c). This produce, with the additional international 
£770 million net imports of agriculture and food products (HM Revenue & Customs 
2018) supported a food and drink industry of £4.2 million gross value added (3% of 
national gross value added) (ONS 2017). Agricultural production and food 
manufacturing together employed 110,000 people (4% of Scotland’s workforce) in 
2015 (Scottish Government 2016, Scottish Government 2018a). In addition to its 
climate impact, agriculture is the main source of: water pollution; ammonia emissions 
(a potent air pollutant); and biodiversity loss (Leip et al. 2015).   

Current supporting policy   

To date policy supporting greenhouse gas reduction in Scottish agriculture and 
land use comprised mainly of information exchange schemes (e.g. Farming for a 
Better Climate7), with some additional voluntary options for financial support via the 
Scottish Rural Development Programme (e.g. Beef Efficiency Scheme8 and support 
to increase slurry storage capacity) and Peatland Action9.    

The Climate Change Plan, published by the Scottish Government in February 2018, 
lays out a set of voluntary measures to further improve efficiency in crop and 
livestock production, aiming to encourage farmers to improve their nutrient 
management, utilising both carbon audits and new precision farming technologies 
(Scottish Government 2018b).   

The ambition stated in the Plan is to reduce agricultural emissions by 10% 
between 2018 and 2032. This would bring greenhouse gas emissions from agriculture 
and related land use to an annual level of 8.5 million tonnes carbon dioxide equivalent 
(Scottish Government 2018b).  

Considering the statutory 2032 annual target, the rest of the economy should see a 
69% decarbonisation by 2032 to be on track towards the current 80% target in 2050, 
and more if Scotland decides to become more ambitious in order to contribute to the 
global effort to limit global warming to 1.5°C.  

The Committee on Climate Change reported that “overall, the ambition in the 
agricultural sector and the focus on voluntary measures remains concerning” 
(Committee on Climate Change 2018). The report also highlights the lack of 
measurable targets in the Climate Change Plan, and urges to make agriculture a 
greater contributor to the emission targets.     

                                            
7 ttps://www.farmingforabetterclimate.org/   
8 https://www.ruralpayments.org/publicsite/futures/topics/all-schemes/beef-efficiency-scheme/   
9 https://www.nature.scot/climate-change/taking-action/peatland-action/peatland-action-2018-2019   
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How to meet more ambitious targets  

Agriculture and land use has the potential to play an important role in achieving 
ambitious mitigation targets in Scotland. This effort could be supported by four 
pillars: i) greenhouse gas mitigation on farms; ii) increased land use that locks up 
carbon; iii) diet based on more crops and iv) reduction in food waste10.  

Greenhouse gas emissions from farms could be reduced by 10-20% via 
adopting range of management changes and technologies improving efficiency 
and adhering to best practice (Smith 2011). The latest assessment of the UK on-
farm mitigation measures estimated that 10% could be saved at relatively low costs in 
Scotland, if mitigation measures were adopted by half the farms where the mitigation 
practice is feasible (Eory et al. 2015). Although the actual extent of this mitigation effect 
has a degree of uncertainty, the evidence is robust in terms of what are the best value-
for-money changes which could be made on farms. These cost-effective mitigation 
measures include: improving livestock health and genetics; better nitrogen 
management and soil health in cropping and on grasslands (including utilising 
precision farming technologies); cultivating more pulses and forage legumes (mixed 
with grass as well); improving slurry and manure management. This list is not 
exclusive, and different sets of technologies and management changes would work 
best on different farms. Advisory support, carbon management tools and widespread 
engagement with farmers are all important elements of achieving on-farm greenhouse 
gas mitigation. Importantly, as farm management changes have other environmental 
consequences (e.g. water pollution, biodiversity loss), those aspects are needed to be 
considered at the same time.  

Beyond mitigation on farms, further emission reductions are possible by changes 
in our land use: afforestation and restoration of peatlands, as ‘negative emission 
technologies’, locks up carbon dioxide (Smith et al. 2015). The Climate Change Plan 
sets out actions and targets towards utilising these carbon sinks, and the Government 
has already invested in increasing peatland restoration and afforestation. The 
Committee on Climate Change observed that the peatland restoration budget has 
fallen in the 2018-19 Draft Budget compared to the previous Budget, despite research 
demonstrating that it can be economically beneficial (Glenk and Martin-Ortega 2018, 
Moxey and Moran 2014). Further, afforestation targets have not been achieved since 
they were introduced (Committee on Climate Change 2018).   

The importance of livestock in contributing to emissions in Scotland inevitably links 
efforts to achieve mitigation from the sector through the dietary choice of 
consumers.  A recent European study suggested that halving the consumption of 
meat, dairy products and eggs would lead to a 20-40% reduction in emissions, with 
other environmental co-benefits and improved human health (Westhoek et al. 2014).  

                                            
10 The nature of the national greenhouse gas inventory means that not all actual physical emission 
reduction and increase appears in the inventory (Defra’s ‘Smart Inventory’ is a step forward to more 
accurate accounting, but further research is needed to make the inventory more sensitive to 
agricultural practices). It also means that some emission reductions achieved on farms or in the food 
supply chain appear in other parts of the inventory, e.g. under ‘Energy supply’ or ‘Waste’.   
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For such changes to be effective in terms of mitigation, it would be necessary to ensure 
that reduced meat consumption was also accompanied by reduced production.  

To support the above mentioned changes, three main points of initiative can be 
utilised. Traditionally, agri-environmental policy action focused on farmers, as it is 
the most direct route towards a change in production methods. Beyond agri-
environmental climate schemes, which pay compensation for the incurred net costs, 
results based payments can also be used. A set of potential financial incentives for 
mitigation activities is described in a report by Frelih-Larsen et al. (2014). Some 
positive environmental outcomes are already achieved via result based payments, for 
example biodiversity payment schemes under Rural Development Programmes11. 
Furthermore, regulatory approaches have been successful in dealing with certain 
environmental problems, like in Denmark, where a series of policies have resulted in 
reducing the nitrogen surplus by 40% since the 1980s (Dalgaard et al. 2014).  

At the same time, farmers can be incentivised via the supply chain. For example, 
Arla, a European dairy cooperative, is conducting free climate checks on their member 
farms, seeing this as a competitive advantage (Eory et al. 2018). Harnessing such 
private initiatives requires transparent and robust carbon accounting structures, so that 
market players (producers, processors, retailers) can translate carbon gains to 
financial advantages. Examples for such schemes already exist, for example the 
Woodland Carbon Code12 and the Peatland Carbon Code13 in the UK, and agricultural 
carbon schemes in California14 and Australia15.    

Equally, if consumers are incentivised to make low-carbon food choices, these 
choices eventually reach the farmers, though in this case international trade can 
‘dilute’ the effect on Scottish production. Consumers can be incentivised to shift their 
choices in different ways. For example, additional product information (labels) can help 
them making a choice if they value the low carbon attributes of products, though so 
far evidence suggests that such values are not common (Grunert et al. 2014). Price 
signals are another way to nudge consumers, for example sugar taxes seem to be 
efficient in reducing sugar consumption (Cabrera Escobar et al. 2013). Finally, 
consumer attitudes to related issues can also help to shape buying choices. For some 
food items, e.g. red meat, health benefits from lower consumption are synergistic with 
environmental benefits, and a shift towards a healthier diet in this regard can result in 
lower greenhouse gas emissions from food consumption (McMichael et al. 2006, 
Revoredo-Giha et al. 2018, Scarborough et al. 2014).  

The agricultural sector is unusual in the sense that it is highly supported. This provides 
an advantage in the form of a ready-to-use leverage: it is, for example, possible to re-
target support towards low-carbon and otherwise environmentally sustainable 
agricultural and land use structure and strategies. One example of this would be the 
targeting of support to areas of Scottish agriculture known to represent hotspots of 
high emission intensity. Here financial support could be used to incentivise the use of 

                                            
11http://ec.europa.eu/environment/nature/rbaps/articles/1_en.htm   
12www.forestry.gov.uk/carboncode   
13 http://www.iucn-uk-peatlandprogramme.org/peatland-code   
14 ttp://www.climateactionreserve.org/   
15 https://carbonfarmersofaustralia.com.au/carbon-farming/   
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nitrification inhibitors, better fertiliser and slurry use and more intensive support to 
technology uptake.   

To deal with the complex challenge of reducing the negative environmental impacts 
from agriculture and land use, whilst ensuring the provision of healthy and nutritious 
food and other products from land use as well as maintaining viable rural livelihoods, 
stakeholder groups need to work together with a support from Government, building 
on cross-departmental collaboration. Scottish actions need to take account food 
production, land use and emissions globally too in order to avoid ‘carbon leakage’; the 
situation whereby reduced production in Scotland is replaced with production abroad 
in agricultural systems with have a higher carbon intensity. Equally account should be 
taken of carbon emission associated with export products, e.g. from sheep meat 
production.  
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