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The Sixth Carbon Budget is the first to consider 
the UK’s legal commitment to net zero by 2050 
– a 100% reduction in carbon emissions against 
the 1990 baseline. It is 44% lower than the Fifth 
Carbon Budget and 51% lower than the Fourth 
Carbon Budget, both of which the UK is already 
on course to miss. To get the country back on 
track, heat and transport will be particular 
challenges.

The primary solution for reducing our carbon 
emissions is to electrify heat and transport, 
but the concern is that fully electrifying these 
sectors could overload our grid. An alternative 
is to utilise the existing gas network with low 
carbon substitutes such as hydrogen. However, 

deployment of hydrogen generation is still 
highly conceptual. 

This brings us to another alternative –
anaerobic digestion (AD). This is a process by 
which organic matter such as animal or food 
waste is broken down to produce methane. It 
happens in a sealed, oxygen-free tank called 
an anaerobic digester. AD plants capture the 
methane produced via this process and utilise 
it commercially in generating energy. This 
biogas can be used directly as fuel in transport 
or by injecting it into the mains gas system 
(known as Gas-to-Grid or GtG). When burned, 
the only carbon dioxide released is that which 
was absorbed by the organic matter in the first 

place, resulting in zero net emissions. 
Green methane and hydrogen both represent 

alternatives to the electrification route that 
retain the versatility and convenience that we 
have come to associate with traditional natural 
gas. The government’s December 2020 Energy 
White Paper mentions hydrogen 129 times 
and AD just twice. Yet it is AD that is receiving 
a new subsidy in the Green Gas Support 
Scheme (GGSS), as it is a proven technology. 
The scheme is an incentive to increase the 
proportion of green gas in the grid. It will add 
the cost of the subsidy to the public’s gas bills, 
in the same way the subsidies that supported 
wind and solar farms were. 

If the UK cannot kick its gas addiction by 2050 then it could instead 
make it a green supply, which would be an alternative to electrification 

The GGSS is proposing to raise the first tier of funding to 
60GWh, making it likely we will see larger plants in future

60GWh
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Green methane or hydrogen represent an alternative to the 
electrification route, with the key advantage of being as 
flexible in their uses as traditional natural gas  

Source Ofgem, Savills Research

1%
GtG plants made up less 
than 1% of all applications 
under the NDRHI, but were 
responsible for almost 
a quarter of all the heat 
generated and subsidised 
under the scheme

PAST SUCCESS

Our previous Spotlight on Anaerobic Digestion 
in 2018 focused on agricultural AD plants 
with combined heat and power (CHP). The 
typical scale of these projects was 250kW to 
2MW, with over 750 plants built. Any biogas 
produced is primarily burned onsite to 
produce electricity, with heat being a useful 
by-product where there is a local demand. 
Under the Non-Domestic Renewable Heat 
Incentive (NDRHI), these small biogas 
projects made up around 4% of all full NDRHI 
applications and around 6% of all the heat 
generated and paid for under the scheme.

GtG AD plants are larger, typically equating 
to between 5MW and 6MW. GtG plants made 
up less than 1% of all applications under the 
NDRHI, but were responsible for almost a 
quarter of all heat generated and subsidised 
under the scheme. That 12,500GWh of gas 
generated between November 2011 and 
January 2020 is a mere 0.02% of the 512TWh 
of natural gas consumed in 2019 alone. 
Nonetheless, the UK seeks to reduce its reliance 
on natural gas and biomethane remains a 
proven technology with further potential. 

The NDRHI initially had no limit on 
the size of plant it would support. A tiered 
system of support was introduced for plants 
commissioned after January 2015, which 
created a sweet spot of around a 40GWh 
output. The graph opposite (figure 1) shows 
that this is where most existing plants’ output 
is targeted. The GGSS is proposing to raise the 
first tier of funding to 60GWh, making it likely 
we will see larger plants going forward. 

With subsidy support at a high level and 
coinciding with upskilling in the technology, 
it is unsurprising that we saw a surge in AD 
development, between 2014 and 2016 (figure 2).

As we found with agricultural AD plants, the 
ramp-up time (the time it takes for a plant to 
produce gas at its target level) for biomethane 
plants can be on the scale of years rather than 
months. Typically a large AD plant would be 
targeting full output by the end of its first year 
of operation. 
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OUTPUT LEVELS 

The box and whiskers graph (figure 3) shows the 
output of GtG plants over the first four years 
of operation as a percentage of those plants’ 
final maximum output. The box represents the 
inter-quartile range of plants (ie. the middle 
50% of plants – 25% either side of the median) 
and the whiskers represent the data points that 
lie within 1.5 times the inter-quartile range. 
The whiskers give a measure of the outlying 
data and plants that lie outside the whiskers 
are denoted outliers. We analysed 85 plants. 

The graph shows that some plants are at 
their maximum output in the first year, proving 
that with correct preparation, ramp-up can take 
a matter of months. However, the majority of 

Most plants take 3 years to 
ramp up to high outputs

3 yrs
The year to which AD will be 
supported by a subsidy

2026
Premium paid per MWh for 
Green Gas certificates

£9

Savills Energy brokerage team reports a rising demand for “green” gas supplies. The 
short supply of green gas, combined with a rising demand, is pushing prices up  

1 The graph’s calculations are based on output as a percentage 
of each plant’s maximum output and not necessarily output as a 
percentage of that plant’s target output.

plants are taking up to three years to reach the 
higher levels of outputs1. These plants are losing 
out on guaranteed income that is promised for 
20 years with the NDRHI. One of the major 
changes to the GGSS is a reduction in the 
period over which subsidies will be paid to 15 
years, making slow ramp-up even more costly. 

GREEN PREMIUM

So far the primary route to market has been 
through the NDRHI, which provides a payment 
for each unit of gas injected into the mains gas 
system. These plants also receive payments for 
the wholesale value of the gas and, in addition 
to this, can receive a premium payment for the 
fact that gas is considered low carbon. 

Savills Energy brokerage team reports a 
rising demand for “green” gas supplies. The 
short supply of green gas, combined with a 
rising demand, is pushing prices up. Green Gas 
certificates were trading at £9/MWh (pre-
Covid-19), up from just £2/MWh in 2018. This is 
paid over and above the normal price of the gas. 

Funded by the Green Gas Levy, we estimate 
the proposed budget for the GGSS will support 
approximately 55 to 65 new GtG plants. This 
makes it a small market when compared to over 
one million domestic and commercial solar 
installations and approximately 11,000 wind 
installations in the UK. Yet it is a niche that is 
a proven technology and an alternative route 
to the electrification of heat and transport. 

The GGSS was announced in the March 
2020 budget and will pick up from the NDRHI, 
which ended in March 2021, by offering similar 
levels of support to biomethane production. 
The scheme will run to 2025-2026 and the 
current proposal is to only support green gas 
from AD, but this may be expanded to include 
others, such as hydrogen production. 

TRANSFORMING TRANSPORT

When used for transport, biomethane is well 
suited to HGV traffic and many commercial 
fleets of vehicles are converting to compressed 
natural gas, a ready market for biomethane. 
There is existing support for the use of 
biomethane under the Renewable Transport 
Fuel Obligation (RTFO). However, the value 
from this scheme is highly volatile and it is 
difficult to create a bankable case for an AD 
plant following this route alone.

Source Savills Researchfigure 3
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GREEN GAS OR HYDROGEN? 

The GGSS provides scope for other technologies to be supported by it in 

the future. This could be gasification or hydrogen, but at present the 

government does not have sufficient evidence that these can create a 

viable commercial opportunity in the same way that AD can. Yet the 

potential virtues of hydrogen mean it cannot be discounted. It has the 

potential to be a zero emission and adaptable fuel that can be deployed 

across multiple sectors. Requiring only water and energy to create, 

hydrogen would also be scalable to a far greater degree than AD, but only 

if a commercially competitive offering can be developed. Presently, the 

potential to blend hydrogen with existing natural gas infrastructure still 

requires further work before the UK government will provide support. 

Industry trials assessing up to 20% hydrogen blends within existing 

natural gas infrastructure are due to conclude in 2023. 

Plant output



There are some unique considerations in constructing 
an anaerobic digestion plant. Rob Asquith looks at how 
to account for them and avoid common problems

The general convention is that “waste” digestion projects 
are those fed principally with post-consumer food waste, 
much of it collected by councils from households  

AD plants may be relatively small in number, 
but they are widespread. Many planning 
authorities will have some AD experience and 
project precedents exist to aid consideration 
of issues and concerns. Commonly recurring 
themes are the highway implications of 
development, visual effects and odour. 

More recently, all types of development 
have to outline their carbon effects. This 
should be an easy area for AD plants to show 
benefits as it is an implicit requirement of 
constructing a plant. However, scope for 
confusion arises as different feedstocks have 
widely varying carbon credentials and their 
carbon effects differ. Making use of waste 
streams is generally considered better from a 
sustainability point of view when compared to 
growing energy crops.

COUNTY OR DISTRICT RESPONSIBILITY?

The general convention is that “waste” 
digestion projects are those fed principally 
with post-consumer food waste, much of 
it collected by councils from households. 

These are the preserve of the county planning 
authorities where they still exist. There can 
be confusion with agricultural feedstock 
projects as many inputs are by-products (eg. 
manure, crop residue), sometimes referred to 
as waste, whereas others (eg. maize) are grown 
specifically as feedstocks. Feedstocks such as 
brewery, sugar beet factory, abattoir and dairy 
residues can be caught in a middle ground, 
although there are cases in which these 
have been accepted as feedstocks for plants 
consented at district level.

If, as expected, the government pushes  
for unitarisation of councils across England 
– in line with the three other UK nations – 
then in practice this division will become less 
significant as each area will have only one 
planning authority. 

This could become a crucial simplification 
with the government committing to dedicated 
food waste collections from households 
across the country by 2023 as part of the 
Environment Bill. With that, supply of 
domestic waste will increase.

INFRASTRUCTURE CONSIDERATIONS

The complexities of feedstock overlaps with 
issues on traffic and highways. We have seen 
an over-enthusiasm for diving into minutiae; 
where will feedstocks come from, how will 
they get to the AD plant, how will digestate 
be removed. Everywhere is local to someone 
and concern about traffic in villages and large 
vehicles on country lanes is understandable, 
even when much of this material is already on 
the road, just going somewhere else. 

Over-explaining matters at application stage 
can create unnecessary complexity. Often a 
simple routing plan, perhaps with an overall 
cap on transport volumes, is the answer. 
Increasingly it is possible to track vehicles very 
precisely and waste industry haulage contracts 
are often written with “three strikes and out” 
clauses to deal with non-compliance. Routing 
plans can be acceptable as planning conditions 
rather than implementing a stricter section 
106 obligation.

BUYING EXISTING PLANTS

Many plants have now been in operation for 
a number of years and as their ownership 
and funding structures change, we are seeing 
more plants that do not accord to their 
planning permission. Often no one notices 
non-compliance, but it does create difficulty 
when due diligence is done ahead of a 
transaction and provides a bargaining position 
for purchasers to push prices down. We have 
used non-material amendments and section 73 
applications to “regularise” such situations.

Potential locations
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A major challenge in developing anaerobic 
digestion projects is simply contracting 
suitable quantities of feedstock over a long 
enough period to justify the business case. 

We saw this when farm-based AD 
underwent rapid expansion initially as a result 
of funding from the Feed-in Tariff and latterly 
the NDRHI incentives. Although farm wastes 
and non-crop feedstock were often cited 
as being part of the planned feedstock mix, 
operators have tended to rely more heavily on 
specially grown crops (forage maize, hybrid 
rye and energy beet) due to consistency of 
performance and supply. 

The good news is AD plants that have been 
well-designed and are operated by a skilled 
team, focused on maintaining high levels of 
output, are delivering above and beyond their 
original physical and financial targets. Indeed 
the National Farmers Union (NFU) puts AD at 
the heart of its strategy for UK agriculture to 
be carbon neutral by 2040.

FOOD AND FUEL

The proliferation of (primarily) forage maize 
has brought some negative criticism, both 
in terms of perceived unfair competition for 
land from other farmers in the locality and 
the environmental impact of late harvested 
crops. Furthermore, maize is not a natural 
fit for those looking to move to regenerative 
farming practices, however there are now a 

number of trials with under-sowing grass. The 
environmental (specifically carbon emission) 
concerns have now been partly addressed by 
the compulsory auditing required for large 
plants in the form of an Annual Sustainability 
Audit Report. 

A more recent addition to the NDRHI 
means applicants must now generate at least 
50% of the biomethane produced from waste 
or residue feedstocks to receive payment. The 
government is, rightly or wrongly, considering 
increasing this requirement under the GGSS 
to discourage the use of purpose-grown energy 
crops in the hope this encourages the use of 
waste feedstock.

NEW INCOME SOURCES

With cuts to farmers’ basic payment scheme 
payments starting this year in England, 
the largest farm businesses will lose up 
to two thirds of their payment by 2024. 
Many businesses will be looking for viable 
alternatives to unsubsidised commodity crop 
production. While most will lack the capital or 
appetite for risk that a large scale investment 
in AD would entail, they may be increasingly 
open to entering into arrangements with 
developers or operators to “host” an AD plant 
and, in addition, supply feedstock and manage 
digestate disposal. This provides additional 
revenue without the burden of large upfront 
expenditure.

An AD plant requires a near constant supply of 
feedstock. Ashley Lilley looks at some of the challenges 
associated with this and how to overcome them

A more recent addition to the NDRHI means applicants must 
now generate at least 50% of the biomethane produced from 
waste or residue feedstocks to receive payment  

WHERE ARE THE 
OPPORTUNITIES?

Despite the food versus fuel debate, energy 

crops still dominate the UK feedstock mix. It 

is not all bad; energy crops maintain 

agricultural productivity and provide a 

reliable input that produces a flexible energy 

source. Over half of the feedstock is still 

derived from various forms of waste product  

– food (25%), slurry (8%), crop (2%) and  

other (19%). These feedstocks have the 

potential for both volatile supply and 

uncertain biogas output volumes but deliver 

significant savings in emissions, as well as 

enhanced revenue.

Numerous divergences from the overall 

UK trend quickly become apparent at a 

regional level. Scotland has a large 

proportion of “other waste”, which is likely 

to be residues from the brewing industry, 

whereas plants in the London area operate 

entirely on food waste. Eastern regions show 

an above average proportion of energy crop 

usage, likely due to land and conditions in 

those regions being more favourable for 

arable production. 

Despite this, total tonnage of feedstock in 

these Eastern areas is surpassed by both 

Scotland and Yorkshire and the Humber 

regions. The waste management policy in 

Scotland is more advanced than England’s, 

making waste products a more economic 

choice. Conversely, there may be room  

for improvement in waste collection and 

usage in eastern regions, where AD plants 

might aspire towards a more balanced 

feedstock mix. 

Source REA, Savills Research

● Crops

● Manure or slurry

● Other waste

● Food waste

● Crop waste
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SOUTH WEST (17 plants)

The South West is one of England’s 

standout regions. It has the most 

plants already in existence with an 

even distribution across the 

region. Those plants are fed with a 

mix of different feedstocks. 

SOUTH EAST (10 plants)

Given the number of plants in the 

South East is the same as the 

Yorkshire and Humber region, it 

appears that a relatively small 

volume of feedstock is processed. 

Plants are smaller on average but 

the higher use of energy dense 

crops may explain this. 

LONDON (>5 plants)

The existence of AD in a major city 

such as London may come as a 

surprise to some. However, the 

significant quantity of food waste 

streams, ample gas infrastructure 

and demand for energy makes for 

an ideal environment. 

SCOTLAND (13 plants)

The volume of feedstock that 

Scotland consumes through AD is 

the largest of all regions. Brewers 

supply significant quantities of 

wastes and residues from their 

industry as feedstock. The large 

number of plants are unsurprisingly 

found close to the existing gas 

network for the most part.

NORTH EAST (>5 plants)

Food waste accounts for close to 

two-thirds of feedstock utilised in 

the North East. There are relatively 

few plants in existence, but all are 

found close to the Tees Estuary 

where gas infrastructure is  

well developed.

NORTH WEST (>5 plants)

All feedstock here is derived from 

food waste or waste products linked 

to food processing. This is likely a 

reflection of traditional farming in 

the area not being focused on arable 

production. A proposed hydrogen 

hub at Ellesmere Port may see 

development of the region’s gas 

infrastructure in the future. 

YORKSHIRE AND  

THE HUMBER (10 plants)

Despite a relatively average number 

of plants (10 versus a regional 

average of eight), Yorkshire and 

the Humber processes the third 

highest volume of feedstock of all 

the regions. The feedstock mix is 

also one of the most balanced.

Number of plants in the South West, 
the largest number of all regions

UK feedstock mix derived from 
purpose grown energy crops

1746%
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EAST MIDLANDS (8 plants)

Energy crops provide 90% of the 

entire feedstock supply in the East 

Midlands. Given the number of 

population centres in the region, 

there is an opportunity for 

expansion of AD here. Gas 

infrastructure is also well 

developed, enhancing the 

opportunity.

WALES (>5 plants)

AD is underdeveloped in  

Wales, likely due to it having 

comparatively less gas 

infrastructure, with existing  

plants solely found in  

South Wales.

WEST MIDLANDS (7 plants)

The West Midlands makes  

far greater use of crop waste 

feedstocks than any other region. 

Aside from this, it is broadly 

comparable with the overall  

UK feedstock mix. 

EAST OF ENGLAND (12 plants)

Given the suitability of the East of 

England to arable farming, a large 

proportion of energy crop 

feedstock is not surprising, nor is 

the high number of AD plants. The 

volume processed is also one of 

the largest in England. Source REA, Savills Research
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