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Anaerobic digestion: a multi-faceted technology that can help Government meet its commitments 

What is AD?
Anaerobic digestion (AD) is a natural process where plant and animal materials are broken down by micro-organisms in an air-tight tank, or digester. A wide range of organic materials are suitable for AD, including unavoidable food waste, slurry and manure, as well as crops and crop residues.
[bookmark: _GoBack]This process releases a methane rich biogas that can be used to generate renewable heat and power. Biogas can be also upgraded to grid quality gas (biomethane), and injected into the national gas network, where it can be stored until needed then used for heating, power or used to re-fuel vehicles. Biomethane can also be supplied directly to transport. 
Finally, AD also produces a valuable, nutrient rich, biofertiliser which can displace expensive and carbon intensive synthetic fertilisers whilst improving the soil.

The state of the sector
Operational plants
According to NNFCC[footnoteRef:1], there are currently 473 operational AD plants in the United Kingdom totalling 392.7 MWe of electrical installed capacity. 329 are farm-fed (cumulative installed capacity of 170.9MWe) and 144 are waste-fed (cumulative installed capacity of 221.8MWe). [1:  NNFCC, 2018. Anaerobic digestion deployment in the United Kingdom, Fifth Annual Report, April 2018. ] 

Of the AD plants operational in the United Kingdom, 118 are small scale plants (cumulative installed capacity of 18.1MWe), 154 are medium scale plants (cumulative installed capacity of 72.4MWe) and 115 are large scale plants (cumulative installed capacity of 232.4MWe). 
AD plants currently operational in the United Kingdom cumulatively require 1,932,000tpa of manure or slurry, 3,789,000tpa of crops, 3,777,000tpa of food waste, 460,000tpa of crop waste and 2,322,000tpa of other waste feedstocks.
The estimated cropping area required by operational AD plants in the United Kingdom is 84,000 hectares, which represents around 1.4% of the UK total arable land. 
According to Defra’s most recent statistics on crops used for bioenergy[footnoteRef:2], the area of land used to grow maize for AD represents just under 1% of the total arable land.  [2:  https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/664991/nonfood-statsnotice2016-6dec17b.pdf] 


Projects under development
According to the NNFCC1, there are 326 AD projects under development in the United Kingdom totalling 224.6 MWe of electrical installed capacity. 226 are farm-fed (cumulative installed capacity of 102MWe) and 100 are waste-fed (cumulative installed capacity of 142.6MWe).
Of the projects under development in the United Kingdom, 104 are small scale plants (cumulative installed capacity of 15.7MWe), 79 are medium scale plants (cumulative installed capacity of 38.5MWe) and 91 are large scale plants (cumulative installed capacity of 166.9MWe). 
AD projects under development in the United Kingdom are anticipated to cumulatively require 1,453,000tpa of manure or slurry, 1,876,000tpa of crops, 23, 90,000tpa of food waste, 305,000tpa of crop waste and 1420,000tpa of other waste feedstocks.
The anticipated cropping area that would be required by AD projects under development in the United Kingdom is 42,000 hectares. Assuming all the projects are completed (which is highly unlikely), this would bring the total land used to grow crops for AD to just above 2% of the UK total arable land. 
Before the introduction of the RHI there were no full scale biomethane plants in operation in the UK. However, according to NNFCC as many as 80 projects with a cumulative capacity of 48,000Nm3/hr (around 4.4 TWh/annum, with the exclusion of BtG plants at sewage treatment works) are now operating and there are further 47 biomethane projects in development with a cumulative capacity of 25,000Nm3/hr (around 2.3 TWh/annum).
Underpinned by the introduction of the Renewable Heat Incentive, the UK biomethane market has been thriving in the period 2014-17 (discounting the hiatus caused by delay in introducing the new RHI tariffs) delivering significant benefits and helping Government meet the 2020 renewable energy targets and its own Carbon Budgets. Since 2011 the UK has become the fastest growing and most innovative biomethane in market in Europe, with 85 sites currently accredited under the scheme, which so far have injected 5.1 TWh of biomethane to the grid.  
According to the REA[footnoteRef:3], the biogas sector currently employs around 3,000 people across 158 companies in the UK supply chain and this sector turnover is around £371m. The sector also generated over £300,000 of export revenue in 2017 via the sale of Green Gas Certificates to non UK gas consumers, a figure that is expected to rise significantly in 2018.[footnoteRef:4] [3:  REVIEW publication, 2018]  [4:  The Green Gas Certification Scheme (www.greengas.org.uk) tracked 200,000 MWh of Green Gas Certificates sold to non-UK gas consumers, with biomethane plants receiving an estimated £1.50/MWh  ] 

Within the biomethane sector, the RHI has stimulated business investment in the range of £400 – £800m, (on average £10 million per project) supporting the development of competitive supply chains, with a number of AD and biomethane equipment providers currently active in the UK and companies involved in the design, construction, operation of AD plants as well as grid connections and gas trading.  

Anaerobic digestion can help Government achieve its goals 
Anaerobic digestion can help Government to deliver its wider goals. As well as helping decarbonise heat and provide energy security, this sector is key to deliver many of the public goods and help Government achieve many of the goals set out in its Clean Growth Strategy, Industrial Strategy and 25 Year Environment Plan.  

AD can play an important role in decarbonising heat and providing energy security 
Greening the gas grid is essential if we are to meet the fourth (2023-27) and fifth (2028-32) carbon budgets, on the path to reducing UK emissions by at least 80% in 2050 (compared to 1990 levels). 
The UK benefits from one of the longest established and most comprehensive gas networks in the world, serving 85% of domestic properties. Unlike other low carbon heat options, such as electric heat pumps or heat networks, the use of biomethane utilises this existing infrastructure and requires no expansion of the gas or electricity network, saving customers money[footnoteRef:5]. Removing the need to build new infrastructure, there is an added economic benefit in minimising disruption to road users and businesses from new developments. Furthermore, biomethane does not require new domestic appliances to be installed, meaning further cost savings for bill payers and making it an attractive option from the perspective of customers. [5:  Research commissioned by ENA has revealed that without a role for gas, the reinforcement of the electricity network to handle increased load and greater seasonal peaks from heat demand is projected to cost £16-28bn to 2050. The report found that if gas plays a role in a balanced transition to a zero carbon future it will reduce the cost of additional investment in the electricity network by £8billion.] 

In addition to environmental and financial benefits of biomethane to grid, it offers a source of domestic gas which increases the diversity and security of supply, reducing the UK’s reliance on foreign imports. 
Once all the UK biomethane plants operational and under development operate at full capacity, they will be injecting approximately 4 – 6 TWh of green gas per annum into the gas grid, enough to meet the heating and cooking needs of around 400,000 homes. This will represent around 240,000 tonnes of LNG that the country won’t need to import from the Middle East or four 60,000-tonne LNG tankers not needing to dock at domestic ports.
Unlike other green gases such as Bio-SNG and Hydrogen, biomethane from AD is an established and commercially ready technology. This means it is the only technology that can help in the short and medium term to make progress towards decarbonising the gas grid. The UK cannot afford to wait until other technologies are ready, as firm action must be taken now to achieve the necessary carbon emissions reductions. In its response to the Clean Growth Strategy6 as well its latest Progress Report to Parliament on Carbon Emissions7 on the Committee on Climate Change has recently identified as immediate priorities retargeting the Renewable Heat Incentive towards heat pumps and biomethane, developing and setting out proposals for the fossil fuel phase-out for buildings off the gas grid, and further work to secure low-carbon supply mixes for new and existing heat networks (including waste heat from industry and large water- and sewage-source heat pumps).
As soon as technologies to produce Bio-SNG are also commercially ready, the two green gases combined can make a significant contribution to meet our domestic gas demand. Biomethane from both sources (AD and gasification) can deliver 47 – 56 TWh from waste feedstocks and potentially another 21-127 TWh from non-waste feedstocks (mainly energy crops) and has therefore the potential to meet a significant proportion of domestic UK heat demand by 2050[footnoteRef:6],[footnoteRef:7].   [6:  Cadent, 2017. Renewable gas potential in the UK. Natural gas currently provides 292 TWh per annum to domestic consumers through the national gas network]  [7:  Natural gas currently provides 292 TWh per annum to domestic consumers through the national gas network] 


Biomethane can help decarbonise the transport sector 
Once biomethane is injected into the grid, it could theoretically go to various end uses.  At present there is considerable demand for biomethane as a vehicle fuel, particularly for long distance Heavy Goods Vehicles – one of the hardest transport sub-sectors to decarbonise.  It is sought after for its significant carbon savings and improvements in air quality and noise.  This is taking place over much of Europe and for trading purposes the UK will need a fuelling infrastructure to service delivery vehicles entering the country. The growth in biomethane for HGVs is expected to continue, provided the existing fuel duty differential is maintained until 2024, or preferably 2030.The Renewable Transport Fuel Obligation might stimulate the development of new biomethane injection projects, but there is significant uncertainty on whether RTFCs will be seen as sufficiently bankable.  The flexibility to deliver to either heat (via the RHI) or transport (and claim RTFCs) adds value to both support mechanisms (as we have argued before – Kiara reference paper).   Most important is to get new projects built.  If, in the long run, electrification of heavy haulage takes place (eg with catenaries or vastly superior battery technology) the output from biomethane injection facilities can revert to supplying low carbon heat.

AD can deliver significant GHG emission abatement from agriculture 
There has been no progress in reducing agricultural emissions over the past six years. In its response to the Clean Growth Plan, the CCC have said ‘a stronger policy framework for reducing emissions from agriculture and land use in all UK nations to 2022 should be delivered’, and ‘strong policies to deliver emissions reductions in agriculture need to be developed soon. …’. 
AD allows significant GHG emission abatement from agriculture by better handling, storing and capturing methane from livestock slurries and manures on farms. UK emissions from manure management are currently 7.2 MtCO2e and the CCC says that AD needs to be used more widely on farms if the UK is to meet the fifth carbon budget.
If slurry from all UK medium and large dairy farms was treated in AD plants, 1.8 Mt CO2e could be saved each year across the UK, which is the equivalent of taking almost 900,000 cars off the road. 
With less 2 million tonnes of manures/slurries (out of 90 million tonnes generated each year) currently going to AD this sector has still a long way to go before its full potential to tackle GHG emissions from agriculture can be fulfilled. 

AD can improve soil health, food security, farm productivity and profitability 
There is extensive scientific evidence[footnoteRef:8] available showing the benefits to soil health and crops of repeated organic materials applications such as composts and digestates to agricultural land. These include reduced soil erosion and compaction, increased soil biodiversity, improved soil physical and biological processes and organic matter, improved nutrient availability. Composts and digestates help farmers deliver more and better food with fewer manufactured fertiliser inputs.  [8:  http://www.wrap.org.uk/content/digestate-and-compost-agriculture-dc-agri-reports ] 

There is also significant evidence showing benefits of growing sustainable crops for anaerobic digestion in rotations with food crops, including enhanced soil fertility, rebuilt soil structure, added organic matter and reduced soil erosion. 
There is increasing recognition (and requirement under EU subsidy regimes) to increase diversification in farms, leading to the use of break crops such as those intended for AD. Crops that can be used for energy can therefore give a useful economic return to the farmer and improve the overall performance of the farm.

AD can help abate GHG emissions from the waste sector and meet our recycling targets  
Treating household and catering food waste, as well as a range of factory residues in AD offers the “greatest environmental benefit” of any food waste treatment, according to Defra’s 2011 Review of Waste Policy in England. With 3.8 million tonnes of food wastes (out of 10 million tonnes generated each year) currently going to AD the biogas sector has still a long way to go before its full potential can be fulfilled.
The waste management sector was responsible for around 4% of UK greenhouse gas emissions in 2016, with methane being by far the most prominent gas (accounting for 92% of emissions). The vast majority of these emissions are from landfill sites. 
Diversion of unavoidable food wastes from landfill to AD enables significant reduction in GHG emissions (especially methane that would be released by the rotting if these wastes in landfill) and enables the Government to meet its 2020 recycling targets and any future targets. The UK and of food wastes enables significant abatement of GHG emissions that would otherwise be released if these wastes are landfilled.
Within its Clean Growth Plan and 25 year Environment Plan, the Government has committed to work towards no food waste entering landfill by 2030 and to support an increase in the number of local authorities that separately collect food wastes. However, in its response to the Clean Growth Plan, the Committee for Climate Change[footnoteRef:9]  as well as its more recent report Progress Report to Parliament on Reducing Carbon Emissions[footnoteRef:10] have said that these policies are not sufficient to meet our carbon budgets. Much firmer policies must be set to end food waste going to landfill and these should be implemented by 2025, five years earlier than currently planned. Without such measures in this and other sectors, we are set to fail to meet the fourth and fifth carbon budgets.  [9:  https://www.theccc.org.uk/publication/independent-assessment-uks-clean-growth-strategy-ambition-action/ ]  [10:  https://www.theccc.org.uk/publication/reducing-uk-emissions-2018-progress-report-to-parliament/ ] 

In April the EU Parliament adopted ambitious recycling targets (65% recycling by 2035), under legislation on waste and the circular economy. Mandatory separate collections of food wastes will also have to be rolled out my Member States by 2023. Defra’s Secretary of State Michael Gove has recently stated that he wants the UK to match the new EU targets and even go beyond.  
According to the WRAP Food Waste Action Plan, 10.2 million tonnes of food wastes are generated every year, out of which 7.3 million (72%) come from households. A proportion of these wastes can be avoided, but the remainder is regarded as unavoidable and could therefore be processed through AD. If we apply the Courtauld 2025 food waste reduction target (which is for a 20% reduction (per capita) from 2015 to 2025), WRAP estimates that by 2025 we could still generate around 8.6 million tonnes of unavoidable food wastes in the UK that will need to be diverted from landfill, in line the Waste Hierarchy. 

AD is central to circular and bio-economies 
AD is an important pillar of the circular economy and has a crucial role to play in the Bioeconomy. 
It utilises carbon-containing wastes and residues at the place or very close to the place of production and generates high value outputs such as renewable, low carbon fuels that can be used to generate power, heat or deployed in transport. It also generates organic fertilisers and soil improvers that recycle nutrients and organic carbon back to the land, closing biological cycles and improving soil health. 
Biorefineries and other innovative technologies can also be developed in conjunction with anaerobic digestion. 


Kiara Zennaro, 28/06/2018

3

image2.jpeg
BI
gas




image1.png
REA

RENEWABLE ENERGY ASSOCIATION




