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Chapter 6: Reducing emissions from 
agriculture and land use, land use change 
and forestry

Introduction and key messages
In 2011, agriculture accounted for 9% (51 MtCO2e) of UK greenhouse gas (GHG) emissions. In our 
original advice for the fourth carbon budget we proposed measures to reduce agriculture non-
CO2 emission by 4.5 MtCO2e in 2020, 7 MtCO2e in 2025 and by 10 MtCO2e in 2030. Key measures 
to achieve these include nutrient management, livestock breeding and anaerobic digestion.

The land use, land use change and forestry (LULUCF) sector is a net carbon sink, absorbing 
3.3 MtCO2e in 2011. We have identified abatement measures in this sector amounting to 
1 MtCO2 by 2030 though increased tree planting.

There is no new evidence to suggest that our previous assessment of future emissions from 
agriculture should be changed and so we continue to use our previous scenario for this report. 
Further work is being undertaken to analyse on-farm abatement options in Defra’s Farmscoper 
tool, but results are preliminary and have not yet been published. We will continue to monitor 
development of these options and update our advice as appropriate.

We set out the analysis underpinning these conclusions in five sections:

1. Current emissions

2. Projected agriculture emissions before abatement action

3.  Updated evidence on abatement options and costs in farms

4. Projected agriculture emissions with abatement – an updated scenario for the 2020s

5. Land use, land use change and forestry

1. Current emissions
Agriculture emissions totalled 51 MtCO2e in 2011, accounting for 9% of UK territorial GHG 
emissions (Figure 6.1). Agriculture emissions are comprised of: nitrous oxide (57%) from crops 
and soils, largely resulting from the application of organic and inorganic fertiliser; methane 
(35%) from enteric fermentation and waste and manure management and carbon dioxide (8%) 
from stationary and mobile machinery. The LULUCF sector is a net carbon sink, and in 2011 it 
absorbed 3.3 MtCO2e. 
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Since 1990 agricultural emissions have declined by 20% due primarily to a reduction in 
livestock numbers and a decline in fertiliser use. However, the absolute level of non-CO2 
emissions in agriculture remains highly uncertain and could be considerably higher or lower 
than calculated in the current inventory given they use standard rather than UK-specific 
emission factors. The launch of an improved inventory in 2015 will provide more robust 
estimates and a firmer foundation for considering abatement options.

2. Projected agriculture emissions before abatement action
The starting point for our scenario is DECC’s updated emissions projections (UEP), which 
projects ‘baseline’ emissions to 2030 without the impact of policies implemented since the 
2007 Energy White Paper.

Since our original advice on the fourth carbon budget, baseline projections of agricultural 
emissions have been updated for new assumptions on key drivers (e.g. livestock numbers, 
crop area and GDP) and to better reflect the past trend in agricultural activity and changes 
in emissions factors. Baseline emissions are projected to fall by 5.2% to 2020 and reach 48 
MtCO2e by 2030, which is 1 MtCO2e (2.2%) lower than the projection at the time of our previous 
recommendation for the fourth carbon budget (Figure 6.2). Disaggregated by GHG, the 
changes are:

• N2O emissions are expected to decline by 2.1% between 2011 and 2030, reaching 29 MtCO2e 
by 2030 1 MtCO2e higher than previously projected. 

• Methane emissions are expected to decline by 1.4% by 2030, reaching 18 MtCO2e by 2030, 
slightly lower than our previous projections.

Figure 6.1: GHG emissions from agriculture in the context of total UK emissions (2011)
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• CO2 emissions are expected to decline by nearly 2 MtCO2 between 2011 and 2030 driven by 
reductions in off-road transport energy-use1 (e.g. gas oil) and reach 2.4 MtCO2 by 2030. 

There is scope for further abatement policies, such as the Industry GHG Action Plan in England, 
to reduce emissions below the baseline projection. We consider the latest evidence on 
abatement measures in the next section. 

3. Updated evidence on abatement options and costs in farms
Options for reducing emissions are focused on on-farm abatement through the employment 
of best practice and technology:

• Non-CO2: In 2010, our analysis identified a range of options to reduce emissions from 
soils and livestock: nutrient management, livestock breeding, livestock feeding, anaerobic 
digestion and manure management 

• CO2: Options include: efficient engine technology and alternative vehicle fuels for mobile 
machinery, and more efficient and biomass boilers for stationary machinery. 

Overall, we identified a low scenario of non-CO2 abatement potential by 2030 of 8.3 MtCO2e 
and a high scenario of 11.6 MtCO2e. We selected the centre of the range, equivalent to 10 
MtCO2e and our analysis suggested that these abatement options are mainly cost-saving, with 
only three measures entailing a positive cost (new species of nitrogen fixing plants, anaerobic 
digestion on pig farms and the installation of covers on slurry lagoons and tanks on beef and 
dairy farms) (Table 6.1).

1 Modelling previously assumed flat gas oil demand. 

Figure 6.2: Agricultural baseline emissions projections to 2030 
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Our projection for the fourth carbon budget excluded abatement of CO2 emissions due to the 
lack of evidence that existed on the abatement potential of various mitigation options (e.g. use 
of efficient engine technology and alternative vehicle fuels). A subsequent report for Defra by 
AEA2 in 2011 did identify 0.5 MtCO2 of abatement potential by 2030, but as this did not consider 
the impact of changes in farm practices and electrification of farm machinery, more work is 
required in these two areas in order to better understand CO2 abatement potential. 

There is no significant new evidence to adjust our abatement potential or to include significant 
abatement from CO2. It is possible that the development of the Farmscoper tool3 by Defra will 
in due course identify additional non-CO2 abatement from new and existing farming practices. 
We will consider the outputs of the Farmscoper tool when they are available. Looking further 
ahead to 2015, completion of Defra’s Agricultural UK GHG Platform will enable us to consider, 
amongst other things, the effectiveness of mitigation measures. 

Table 6.1: Non-CO2 annual abatement by mitigation measure in 2030

Category Measure(s) MtCO2e

Nutrient management Improved timing of fertiliser application, avoiding 
excess application etc.

2.6

Use of more nitrogen efficient plants Species introduction 

Improved nitrogen use plants

2.4

0.4

Livestock breeding Breeding to improve genetics in beef and dairy; 
improved fertility in dairy

1.4

Livestock feeding Propionate precursors for beef and dairy

Maize silage for dairy

2.0

0.2

Anaerobic digestion Pigs and poultry farm units 0.6

Manure management Covering lagoons and slurry tanks 0.2

As we noted in our report on the 2050 target,4 there is scope for further abatement from:

• On-farm abatement with the use of nitrification inhibitors (1 MtCO2e annually) and drainage 
(2 MtCO2e). Measures to reduce CO2 emissions from machinery could ultimately reduce 
emissions to zero, implying a reduction of 2.4 MtCO2e.

• Inclusion of demand-side measures – these have the potential to deliver an additional 
5 MtCO2e comprising food waste reduction (2 MtCO2e) and diet change away from less 
carbon-intensive foodstuffs (3 MtCO2e).

As in our original advice we do not include potential abatement from these measures. 
However, these measures could provide an option to go further than we have assumed in 
agriculture or to compensate for reduced delivery in other measures. 

2 AEA (2011), Energy Marginal Abatement Cost Curve for English agriculture. 
3 The Farm Scale Optimisation of Pollutant Emission Reduction (Farmscoper) decision support tool evaluates the impacts of specific mitigation methods on a wide variety of 

environmental pollutants.
4 CCC (2012), The 2050 target – achieving an 80% reduction including emissions from international aviation and shipping.
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4. Projected agriculture emissions with abatement – an updated 
scenario for the 2020s
We previously developed an abatement scenario involving measures that were likely to be 
economically sensible in a carbon-constrained world, that are cost-effective with a carbon 
price and are important for preparing to meet the 2050 target. The measures included those 
in Table 6.1 (e.g. improved timing of fertiliser application, breeding to improve genetics in beef 
and dairy, and using more nitrogen efficient plants). Under this scenario we expected sector 
CO2e emissions to fall to 42 MtCO2e in 2025 and 40 MtCO2e in 2030.

Reflecting the lack of significant new evidence since 2010, we retain the same abatement 
options as set out in our original advice. Combining these with the latest baseline projections 
implies the same level of emissions in 2025 and a marginally larger reduction than we 
previously assumed in 2030, with emissions falling to 39 MtCO2e.

While the vast majority of measures in our scenario represent cost-savings, just over a quarter 
(10 MtCO2e) of the abatement potential identified for the whole fourth carbon budget period 
entail a cost of up to £69/tCO2, which may be less desirable in a low carbon price scenario 
or where barriers related to costs are greater than we have assumed. For example, the costs 
of introducing new species of nitrogen fixing plants (costs associated with reduced yields, 
learning, consultancy & contractors) may not be offset by reduced fertiliser use. While we 
do not formally model this as a sensitivity, we recognise that it would constitute a very small 
proportion of the overall abatement total, and that other options exist to compensate for it.

The measures in our scenario are generally cost saving so it follows that any delay to their 
implementation will increase costs and should therefore be avoided. 

However, the emphasis on a voluntary approach to achieve delivery rather than measures and 
incentives could prove challenging. 

We will return to this in our annual progress report to Parliament next year.

5. Land use, land use change and forestry (LULUCF)
The LULUCF sector has been a carbon sink since 2001, absorbing a net 3.3 MtCO2 in 2011. 
However, since 2010 net emissions have been increasing, and the sector is projected to be a 
net carbon emitter in 2022. Net baseline emissions are projected to reach 2.2 MtCO2e by 2030.

In our previous advice in 2010, we identified an increase in the rate of tree planting of an 
additional 10,000 ha/year to be the main abatement option. By 2030 this could deliver 
1 MtCO2e savings. Our updated abatement scenario remains unchanged. 

Beyond 2030, continuing the same planting rate could deliver an additional 1 MtCO2e of 
abatement by 2050. 
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There is also scope for further abatement through the restoration of upland peat. Two-thirds 
of upland peat is degraded and accounts for about 0.35 MtCO2e in England. However, this 
would require Government to include upland peat in the inventory5, strengthen the policy 
framework to enable further restoration effort across the uplands and the enforcement of 
existing regulations that prevent damaging practices on protected sites. This is in line with the 
Adaptation sub-Committee’s recent recommendations6.

Combined with abatement in agriculture, residual emissions by 2030 from agriculture and 
the LULUCF sectors are projected to decline under our scenario to 39.8 MtCO2 (Figure 6.3).

5 The IPCC is developing a methodology to capture changes (avoided emissions) due to restoration and drainage (release) for 2013 using Tier 1 emissions factors, and inclusion 
into the inventory by member states is voluntary.

6 CCC (2013), Managing the land in a changing climate – Adaptation Sub-Committee progress report 2013.

Figure 6.3: Central scenario emissions abatement in the agriculture and the LULUCF sectors
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