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Climate Mitigation Policies for Europe: 

The Net Zero Target and the Agriculture, Forestry and Land Use Sector 

 

Policy Proposals from the European Landowners’ Organization for 

UNFCCC COP26 at Glasgow, Scotland (UK), November 2021. 

 

This year we shall learn whether the world is still capable of rising to the 

challenge of meeting the objective set by the Paris Agreement of 2015 of 

limiting global warming to 1.5 degrees above pre-industrial levels, a level now 

expected to be reached by 2040 and probably soon after 2030, and whether 

reducing emissions to Net Zero by 2050 will now be enough. As climate 

negotiators prepare for COP26, there is still an emissions gap equivalent to 

between 1.2 and 1.7 degrees Celsius between national pledges contained in 

Nationally Determined Contributions and the cuts in emissions needed, as at 

2015, to keep warming to 1.5 degrees. As at 31 July, 87 out of 197 parties to 

the Climate Change Convention still had not submitted updated NDCs. There 

was also a funding gap of some £21 bn out of the £100 bn climate finance 

agreed at Paris.  

The Sixth Assessment Report of the Intergovernmental Panel on Climate 

Change makes it clear that even keeping warming to plus 2 degrees is now 

slipping from our grasp. Warming has increased by 0.2 degrees since 2000. 

Agricultural and ecological drought events occurring once in ten years in the 

later nineteenth century have nearly doubled in frequency. The year 2020 was 

globally one of the three hottest since 1850, plus 0.6 degrees over the 1981-
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2010 average: in Europe, with the higher latitudes warming faster, 2020 was 

the hottest year since 1850, with an increase of 0.9 degrees over the 1981-2010 

average. Wildfires in July 2021 released an estimated 343 MtCO2 globally 

(Copernicus Atmospheric Monitoring Service). Although adopting a low 

emissions scenario (SSP1-1.9) would be capable of gradually reversing surface 

temperature increase below plus 1.5 degrees from about 2080, global mean sea 

level rise would still continue for several centuries. 

The EU set its first climate and energy targets in 2007. Slowly, more countries 

are now adopting mandatory legislative targets, the UK Climate Change Act of 

2008 having been one of the first. The EU adopted its own Climate Law this 

year, as did Ireland.  

This paper looks at the challenges that must be met for the agriculture, 

forestry and land use sector in Europe to make its own fundamental 

contribution to carbon neutrality. 

 

Fig. 1. Wildfire in Siberia, July 2021. 
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1. The emissions gap in the Agriculture, Forestry and Land Use sector 

The point of departure for this note is the gap in the Agriculture, Forestry 

and Land Use (AFOLU) sector between annual agricultural emissions from 

methane (CH4) and nitrous oxide (N2O) and annual net carbon removals 

(carbon sequestration) from Land Use, Land-Use Change and Forestry 

(LULUCF). For the EU (EU-KP including UK) in 2019, this gap amounted 

to 195 Mt CO2 equivalent (429 – 234 net LULUCF sequestration), compared 

with 191 Mt CO2eq in 2017. Agricultural emissions in both the EU and UK 

have remained steady since 2010, while removals in both cases have 

decreased. 

For some European countries (such as the UK), the gap is relatively bigger 

than the EU gap because of the relative lack of forest cover. In 2015, 21 

Member States had over 30 per cent forest or other woodland cover, 

Hungary 24 per cent and Belgium 23 per cent, compared with Denmark 15 

per cent, UK 13 per cent, Netherlands and Ireland 11 per cent (Eurostat). As 

a consequence of this and emissions from peatland drainage, neither Ireland 

nor the Netherlands report net carbon sequestration in 2017. Moreover, the 

inclusion of revised estimates for emissions from peatland may indicate a net 

UK LULUCF source. Conversely, in Finland, sequestration is greater than 

agricultural emissions, which are, however, the largest after the energy 

sector. 

The EU is now committed to achieving collective neutrality in the sector by 

2035, reducing net emissions by 2030 to 39.9 MtCO2eq, a strategy primarily 

dependent on increasing annual removals to 310 MtCO2eq by 2030. This 

would still see Denmark, The Netherlands and Ireland as net sources of 

emissions from LULUCF in 2030. However, a more ambitious approach to 

reducing agricultural emissions could enable the sector to offset the emissions 

of other sectors by 2035. The UK on its own, with 13 per cent forest cover, 

could not aspire to sectoral neutrality by 2035 without major cuts in 

agricultural emissions. 
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Fig. 2. Flooding at Erftstadt, Germany, July 2021. 

2. The centrality of livestock and livestock systems to agricultural emissions 

The weight of methane emissions from agriculture 

The structure of EU agriculture emissions in 2019 is shown below, from 

Annual EU GHG Inventory 1990-2019 and Inventory Report 2021, Fig. 5.3.                  

 

Fig. 3. EU GHG emissions from agriculture in 2019 at 100-year GWP (Annual 

EU GHG Inventory 1990-2019 and Inventory Report 2021, Fig. 5.3). 
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It will be seen that the direct weight of livestock in the emissions is 55 per 

cent consisting of categories 3.A.1 (CH4 from enteric fermentation from 

cattle, 37 per cent) plus 3.A.2 (CH4 from enteric fermentation from sheep, 4 

per cent) plus 3.B.1 (CH4 from manure management, 9 per cent) plus 3.B.2 

(N2O and NMVOC emissions from manure management, 5 per cent), the 3.B 

emissions being overwhelmingly attributable to cattle.  

However, livestock systems, especially intensive systems with minimal 

dependence on grazing, are also dependent on cereal-based feed and also, in 

the case of poultry and pigs, imported soya.  

Because arable land is used in part to grow livestock feed, a proportion 

(unquantified) of EU emissions in categories 3.D.1 (direct N2O emissions 

from managed soils, accounting for 32 per cent of agricultural emissions) and 

3.D.2 (N2O from atmospheric deposition, N leaching and run-off, accounting 

for 7 per cent of agricultural emissions) is also indirectly attributable to 

livestock systems.  

Although overall livestock emissions from enteric fermentation (category 

3.A) have reduced by 21 per cent since 1990, this is a consequence of a 28 per 

cent fall in livestock numbers, and the overall figure masks increases from 

Spain and Ireland where the numbers of livestock rose. Meanwhile, the 

implied emission factor for dairy cattle has risen from 103 to 130 

kg/head/year between 1990 and 2019, with a rise from 48 to 52 kg/head/year 

for non-dairy cattle.  

It should be noted that emissions are reported as CO2eq based on a 100-year 

Global Warming Potential (GWP), following international practice for non-

CO2 gases in National Inventories and using the values in the IPCC Fourth 

Assessment Report (AR4/1, Table 2.14). Because of the short atmospheric 

lifetime of CH4 (conventionally taken as 12.4 years, although revised since 

the Fifth Assessment Report to 11.8 ± 1.8 years), use of its 100-year GWP of 

25 significantly discounts its effect compared with the 20-year GWP of 72. 

By comparison, this discount effect does not occur with N2O, with a much 

longer atmospheric life (conventionally 121 years, revised since AR5 to 109 

years ± 10 years), GWP/100 of 298 and GWP/20 of 289. These considerations 
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have led to proposals to adopt metric approaches such as GWP* or combined 

Global Temperature Change Potential (combined GTP). 

For example, the application of 20-year GWPs to EU agricultural GHG 

emissions for 2019 would show agricultural emissions doubled to 856,629 Mt 

CO2eq and would bring CH4 emissions in categories 3.A.1, 3.A.2, 3.B.1 and 

3.B.2 from 55 per cent to 76 per cent of the total.  

 

        Fig. 4. EU GHG Emissions from Agriculture in 2019 at 20-year GWP. 

Moreover, the IPCC Fifth Assessment Report (AR5/1, Tables 8.7 and 8.A.1) 

revised the GWPs: hence CH4 GWP/100 would become 28 with a GWP/20 of 

84, while N2O GWP/100 would become 265 with a GWP/20 of 264. The AR5 

GWP values are expected to be introduced in National Inventories under the 

Paris Agreement from 2022-2023, and are the basis for EU Regulation 

2021/0201. Although non-CO2 GHGs will still be reported at GWP/100, the 

new values will show an increase in the weight of livestock emissions 

compared with current values.  
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Livestock feed and cereal consumption.  

Figure 5.2 (b) from Climate Change and Land (IPCC, 2019), indicates the 

global growth in animal production and the corresponding use of crop 

production for animal feed since 1960.  

 

Fig. 5. Climate Change and Land (2019), Fig. 5.2 (b). 

The EU is the world’s largest meat exporter. Figures for EU consumption 

show that nearly two-thirds of cereals grown in the EU are used for animal 

feed, one third for human consumption and 3 per cent for biofuels.  

 

Fig. 6. EU Cereal Consumption (Source: European Commission). 

In addition, soya is imported from the US, Brazil and Argentina as meal or 

as raw beans, of which the Netherlands, Spain and Denmark are the largest 
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consumers (EU data), principally for poultry and pigs. The expanding 

cultivation of soya in South America has been particularly associated with 

land-use change over the last sixty years. 

Most cereal-based feed is consumed by year-round housed livestock, whereas 

grazing livestock tend to be fed on silage, hay or straw while housed in the 

winter months. However, there is a growing trend for small farms to develop 

intensive livestock systems where cattle are housed and the land is used 

simply for silage and dumping the slurry. Thus intensive systems overturn 

the principle that the grazing capacity of the land defines the number of 

livestock. 

 

Strategies for reducing emissions from livestock 

It was proposed in Allan Buckwell, What is the Safe Operating Space for EU 

Livestock (RISE, 2018), that livestock numbers, and especially cattle 

numbers, in the EU are conservatively twice as high as needed for grazing 

permanent pasture.  Meanwhile, however, diet trends in the EU indicate a 

gradual shift away from red meat to chicken and pork, and beef consumption 

is expected to decline by in the order of 10 per cent by 2030. 

At the same time, it is difficult to see how a significant contribution to 

reaching net zero can be made by European agriculture without a reduction 

in livestock numbers. This is because fundamentally the processes generating 

the emissions are less amenable to substitution and efficiency than in the 

case of CO2. 

This might be done, potentially, by bringing numbers of cattle into line with 

permanent pasture and by reducing as far as possible prior cycles of 

emissions from the use of arable land for growing livestock feed. Policy 

should then aim to support extensive livestock systems well integrated with 

their environment. 

The risk of delaying such a policy is that it will become more difficult and 

costly to implement as action becomes more urgent. 
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Manipulation of the C: N balance in diet, and manure management, are good 

complementary measures, despite incurring difficulties of measurement, 

verification and permanence at farm scale. The impact of manure 

management is potentially far greater with pigs (83 per cent of emissions in 

2018) than with cattle (dairy 16 per cent, beef 13 per cent) or sheep (6 per 

cent) (Common Agricultural Policy and climate, ECA, 2021). A number of EU 

countries now encourage the use of impermeable covers for manure storage 

(especially Denmark and Germany). The production of biogas from manure 

is encouraged in some countries, but typically requires the use of additional 

sources (e.g. maize) for economic viability. 

In the case of cattle, diet and manure measures are likely to be too marginal 

to bring a big reduction in emissions. Moreover, intensification already locks 

livestock systems into prior cycles of emissions.  

        

Resulting Land-Use Change and other adjustments 

Any reduction in livestock numbers is likely to have consequences for land 

use. In so far as grazing livestock are concerned, this would offer scope for a 

switch to forestry. In so far as intensive or housed livestock are concerned, 

there would also be scope would be for reallocation of arable land to other 

crops, including bioenergy within the annual cropping cycle. New uses will 

also need to be found for cereal crops which only achieve feed quality due, 

typically, to seasonal factors. 

An important considerations is that at correct densities on permanent 

pasture, grazing cattle and sheep are part of a system that maintains 

important carbon stocks in soil as well as biodiversity (for example in 

meadows, on limestone pasture, and chalk downland). A loss of soil cover, or 

conversion of permanent pasture to arable would result in the release of 

much of this carbon, but the conversion of pasture to forestry would result in 

an enhanced carbon sink. Action should be taken, however, to minimise soil 

disturbance during planting. 
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At the same time, manure management measures would have to be 

concentrated on the period in the year (normally winter) when the livestock 

are housed. 

Nevertheless, the livestock sector will need significant support to make a 

substantial contribution to the transition to Net Zero, and much of this will 

have to be focussed on assisting diversification for businesses dependent on 

intensive livestock. 

 

Potential reductions in nitrous oxide emissions 

Because of the relative intractability of the Nitrogen cycle, reducing use of 

N-based fertiliser remains the principal option for reducing N2O emissions. 

One way this might be achieved is by longer arable rotations. For example, 

the Holkham estate (Norfolk, UK) has lengthened cropping rotations to 

improve fertility, using a six-year rotation avoiding consecutive straw crops 

(winter barley, oilseed rape, winter wheat, potatoes, spring barley, sugar 

beet). The Esterházy estate (Burgenland, Austria) converted to organic 

agriculture in 2003, introducing a nine-year rotation which includes lucerne 

and oats or another fodder crop for grazing livestock (currently 120 animals). 

There are a number of issues here, however. Although longer rotations might 

allow more scope for biofuels, some of the crops might be less profitable and 

require support. At the same time, the Esterházy yields of 3.3 t/ha durum 

wheat are considered acceptable in the hot, dry conditions of the Pannonian 

climate (annual rainfall 450-600 mm), where conventional yields are 4 t/ha: 

economically, this would not be viable in areas of slightly higher rainfall.  

Currently only 0.5 per cent of EU farmland is used in this way (CAP and 

climate, 2021). More work would need to be done to establish the viability of 

this reduced-input option. 

Precision farming and use of cover crops are useful complementary measures, 

but are likely to be too marginal to be game-changers, and too open to issues 

of measurement/verification and permanence. A problem with precision 
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farming is that in any one year, too many other factors will make it difficult 

to fine-tune applications between different parts of a field. 

Meanwhile, current plant-breeding work at Cambridge and Norwich (UK) 

offers the hope of developing strains of plant that will fix their own Nitrogen 

and/or have enhanced drought tolerance. 

 

3. Increasing Carbon Sequestration  

Bearing in mind the need for 

additionality, monitoring, verification 

and permanence, the most attractive 

measures will involve land-use change 

through afforestation or, where 

appropriate, a switch from arable to 

permanent pasture. Because of the very 

long, inter-generational economic time-

scale, afforestation (and reforestation) 

will need to be supported by grants for 

establishment (planting and care of the 

seedlings when still at risk) and later by  

supporting Sustainable Forest 

Management (including thinning). 

Afforestation (and reforestation) ought to 

be treated also as a climate adaptation 

(resilience) measure, although locally (e.g., restoration of flood plains) 

conversion of arable to permanent pasture may be more appropriate. 

The design of sylvicultural systems will be very important in order to optimise 

resilience, carbon stock and potential for substitution. There must be a 

preference for mixed and, eventually, uneven-aged, continuous cover 

structures, coupled with use of a periodic forest inventory (setting out 

standing volumes by species and growth classes, to show the standing 

volume with annual increment and annual harvest). 

 

Fig. 7. The multifunctional 

forest offers resilience, material 

substitution and increased 

carbon sequestration. 
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There is, however, considerable scope for improving undermanaged small 

woodlands, which are a measure of the under-mobilisation of resource, both as 

regards sequestration and substitution, due to poor market signals. For 

example, in UK it is estimated that 46 per cent of woodlands are unmanaged 

or undermanaged, covering almost 600,000 ha (sharedassets.org). In France, 

although private woodlands over 25ha are required to have a sustainable 

management plan, there are many smaller, and typically unmanaged, 

properties (2.2 million under 1 ha). 
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Fig.8a & Fig. 8b. Examples of forest inventory from Couvet, Switzerland, based 

on Abies alba, Picea abies and Fagus sylvatica. The second series shows an 

evolution of the structure to bring it closer to the first. (Service cantonal des forêts, 

Neuchâtel, Switzerland.) 

Agroforestry is a low-threshold measure which can increase resilience and 

small scale carbon storage. Examples include the planting of trees in field 

corners, on pasture (dehesa, parkland) and in hedges, besides the creation of 

new hedges. The UK government expects an increase of 40 per cent in 

hedgerow length to be required as part of reaching Net Zero. 

Approximately one third of the world’s soil carbon is held in peat. 

Restoration (re-wetting) of peatland degraded by drainage and/or 

overgrazing is another essential, albeit localised measure. Some 100 peatland 

restoration schemes exist in Scotland, including on a number of accredited 

Wildlife Estates (Philiphaugh, Rottal). 

http://www.elo.org/


14 
 

European Landowner’s Organization asbl, Rue de Trèves 67, B - 1040 Brussels 
Tel: +32 (0) 2 234 30 00; Fax: +32 (0) 2 234 30 09 

 
www.elo.org  

Fig. 9. Peatland restoration in Scotland. 

It should be noted that the C benefits, while significant, are not rapid, and 

the CALM methodology developed as an adjunct to D. Viner et al., Climate 

Change and the European Countryside (Climatic Research Unit, University of 

East Anglia, ELO and Country Land and Business Association, 2006, Annex 

I) averaged C gain in peaty soils over 300 years in UK conditions. 

The EU is committed to developing a Carbon Removal Certification 

mechanism ‘based on robust and transparent carbon accounting to monitor 

and verify the authenticity of carbon removals’ (with an action plan by late 

2021 and adoption of legislative proposal by 2023). 

The EU commitment to reach 310 MtCO2eq annual net sequestration (an 

increase of 76 MtCO2eq on 2019) by 2030 would equate to 39 per cent of the 

sectoral gap in 2019 at GWP/100 but only 12 per cent of the gap at GWP/20 

(2019 figures inclusive of UK net removals of approx. 1 MtCO2eq). It will 

also be increasingly challenged by wildfires, and effective fire prevention 

measures will be essential to success. At the same time, the 3 billion 

additional trees to be planted by 2030 under the Forest Strategy will only 

start to provide significant removals after 2050. 
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4. Material and Energy Substitution 

This is very much part of afforestation and reforestation. At one end of the 

scale, the scope for substitution, with provision of a wood-based carbon pool, 

is indicated by wooden blocks of flats being built in, e.g., Sundby 

(Stockholm) and elsewhere. The need to develop strong markets here is clear. 

One way would be through appropriate building regulations. 

 

Fig. 10. Sundby, Sweden, wooden apartment blocks. 

In forest management, while respecting the ‘cascade’ principle, bio-energy 

from thinnings and waste will be complementary to substitution for 

construction and furniture, and the EU and UK should develop targets for 

both.  Land-based energy substitution can be encouraged by the inclusion of 

energy crops within the annual cropping cycle. This would potentially 

include the use of feed-quality wheat for bio-ethanol. 
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Small-scale hydropower is another clean energy source, but currently limited 

by the need to develop techniques for generation where the head of water is 

less than 2m. It is important to observe the needs of biodiversity, such as 

provision of fish passes with counters which then monitor populations. 

Solar power is possible on almost all estates. At small scale, this may be 

achieved by combining solar panels with fruit, vegetables or sheep farming. 

 

Fig. 12. The Gemasolar thermosolar plant occupies 197 ha of the Monclova 

estate, Andalucía, Spain has a turbine capacity of 19.9 MW equivalent to 110 

GW hours, with electricity generation of 80,000 MW hours/year] potentially 

saving 30 Mt CO2 emissions/year.  

 

 

Fig. 11. The Attadale estate, an accredited Wildlife 

Estate in Wester Ross, Scotland has four hydro schemes 

generating a total of 4.8 MW. 
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Fig. 13. An agrivoltaic land-use mix.  

 

5.  Carbon trading and off-shore emissions: ETS and Carbon Border 

Adjustment Mechanisms 

 Emissions Trading Schemes are an important mechanism for easing 

 the path to Net Zero, provided they are correctly designed in terms of 

 successive caps and initial allowances. A Carbon Border Adjustment 

 Mechanisms is a measure of the difference in ambition between 

 trading partners and hence also the means for enabling gateways 

 (trading) between different ETS. This will be important to maximise 

 the value of potentially smaller (e.g. UK) ETS. 

 The inclusion of carbon sequestration poses particular problems of 

 measurement, additionality, permanence and verification. It is 

 proposed that new (post-1990) afforestation could be included, subject 

 to provision of a forest inventory, on the basis of time-limited 

 certificates linked to the periodicity of the inventory, with the onus on 

 the buyer to replace. 
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6. A summary of some available measures 

 Afforestation 

 Grants to establish new afforestation (planting, natural regeneration). 

 Thinning grants for management to enable optimum growth. 

 Annual stewardship grant (comparable, e.g., to Higher Level 

 Stewardship in UK). 

 Trading of carbon in post-1990 afforestation on the basis of time-

 limited certificates linked to the periodicity of the forest inventory. 

 Under such a system, the onus would be on the buyer to renew. 

 Introduction of a requirement for a forest inventory as a condition of C 

 trading and of grants for above a given area (say 0.5 ha). 

 Adaptation of the structure of forests by species and age classes to give 

 greater resilience against drought, fire and disease, and to increase 

 potential sequestration and substitution. 

 Inclusion of afforestation and substitution objectives in Nationally 

 Determined Contributions. 

 Agroforestry 

 These are essentially complementary measures which will increase 

 local resilience as well as sequestration, e.g.: 

  hedgerow planting and/or management, 

  increasing the number of hedgerow trees,  

  planting trees on permanent pasture (parkland, dehesa). 

 Stewardship-type grants should be available for the above, depending 

 on the level of ambition. 

 Peatland restoration grants 

 An ambitious programme to extend restoration of degraded peatlands. 
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 Because of the time-lag in optimising additional sequestration 

 and substitution, the structure of Net Zero will potentially 

 change over time. It is therefore necessary to take a policy view 

 of 2100 as well as 2050. 

 Livestock 

 Buy-out of excess livestock numbers (herds or part herds). This could 

 be timed to coincide with normal replacement. It would be for 

 consideration whether this might also be structured as a 

 capital/retirement payment. 

 Stewardship grants for livestock on permanent pasture at agreed 

 stocking rates. 

 Compulsory manure management for housed livestock, including when 

 seasonally housed.  

 Complementary measure: adjustment of feed balance for housed 

 livestock, where additional emissions are not generated. 

 Reducing use of artificial N fertiliser 

 Support of N-fixation through the inclusion of leguminous crops 

 within a lengthened arable rotation. 

 Precision farming. This is an important but essentially 

 complementary measure. 

 Bioenergy  

 Development of the bioenergy option for break crops within the 

 annual arable rotation and for cereals failing to reach milling or 

 malting quality, e.g. bioethanol as a use for feed-quality wheat or 

 barley and for sugar beet. 

 Support for Miscanthus and short-rotation coppice.  

 Use of small timber, thinnings and sawmill waste for biomass. 
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 Hydropower 

 Development of small-scale hydropower with provision of fish passes 

 where appropriate. 

 Solar power 

 Development of solar power at a range of scales, with provision of 

 appropriate grid infrastructure. 

 

ENDS 

 

 

For further information please contact:  

Mr Michael Sayer: msayer@sparhamhouse.com  

Mrs Emmanuelle Mikosz: emmanuelle.mikosz@elo.org  

 

 

 

 

 

 

 

 

 

 

  

http://www.elo.org/
mailto:msayer@sparhamhouse.com
mailto:emmanuelle.mikosz@elo.org

