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Executive Summary  

This report presents the key findings of the ISABEL project research activities in the region of Yorkshire and 
the Humber in UK. In further detail, the report summarizes the following aspects regarding the 
aforementioned region: 

 Mapping of the biogas landscape and specificities in the region. 

 Investigation and analysis of the local communities’ and potential newcomers’ perceptions on 
biogas, its societal benefits and implications and the opportunities and regarding their involvement 
and active engagement. 

 Selection of a set of appropriate approaches, methods and tools towards the creation and/or 
enhancement of sustainable “Biogas Communities” in the region. 
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1. Biogas landscape, specificities and perceptions 

1.1 Country context 

Although the UK had the highest biogas production from landfill gas (1501.8 ktoe) in 20141 , only “waste-fed” 
and “farm-fed” biogas plants are considered in this document, while biogas from landfill and from digestion 
of sewage sludge are excluded. This is because is considered that community energy initiatives will be mainly 
driven by biogas originating from the digestion of wastes and energy crops, while landfill and centralized 
wastewater plants are considered less ideal for England. 

“Waste-fed” refers to installations where the contribution of municipal (e.g. food waste; green waste), 
commercial (e.g. food waste) and industrial wastes (e.g. brewery waste; animal processing wastes) towards 
the total feedstock requirement is greater than 50%. “Farm-fed” refers to installations where the 
contribution of agricultural feedstocks (e.g. manure; slurry; energy crops; crop wastes) towards the total 
feedstock requirement is greater than 50%2 . 

The AD industry in the United Kingdom has experienced extensive deployment over the period 2014-2015 
with 50 new plants coming online, increasing the total number of operational plants to 185. Meanwhile, total 
installed capacity of the sector has increased from 127MWe to 168MWe, the industry now capable of 
providing sufficient electricity for around 350,000 UK households. When further including the contribution 
of plants which inject biomethane to the gas grid, the total equivalent electrical installed capacity of the UK 
AD sector can be assumed to have increased to 235MWe (by the first of March 2015). 

The development over the last 10 years (2005-2015) is significant, with total installed capacity increasing 
from 2 MWe installed capacity to 260 MWe predicted at the end of 20153  (See figure 1). 

Of the new projects to have completed during 2014, 13 are waste-fed plants and 37 are farm-fed facilities, 
highlighting a gradual shift of the industry away from the processing of food and industrial wastes and 
towards increased utilisation of agricultural feedstock. This trend is mirrored in the development pipeline for 
AD where there are 500 projects under development, 204 of which have been initiated over the last year. Of 
these new projects, 156 are expected to use agricultural feedstocks while just 46 are expected to use 
predominantly food, municipal, commercial and/or industrial wastes. 

Despite the growing dominance of farm-fed AD facilities in the United Kingdom, feedstock demands of the 
AD industry have developed relatively evenly during 2014. The use of manures and slurries in AD has risen 
by around 50%, although demand remains low in comparison to other feedstocks at around 636,000 ton per 
annum (tpa). Meanwhile, demand for crops has seen a 60% growth over 2014, rising from 750,00 tpa to 1.2 
million tpa. Food and industrial wastes have experienced similar growth with demand for each having 
increased by around half a million tons; demand for food waste has increased from 1.4 million tpa to almost 
2 million tpa while demand for “other” wastes has increased from just over 700,000 tpa to 1.2 million tpa. 

                                              

1 EurObserv’ER, ‘The State of Renewable Energies in Europe (Edition 2015) 15th Report’, accessed 1 April 2016, 
http://www.eurobserv-er.org/15th-annual-overview-barometer/. 

2 The National Non-Food Crops Centre, ‘NNFCC Report - Anaerobic Digestion Deployment in the UK — NNFCC’, April 2015, 
http://www.nnfcc.co.uk/tools/nnfcc-report-anaerobic-digestion-deployment-in-the-uk. 

3 Department of Energy & Climate Change. 2015. Digest of UK Energy Statistics (DUKES). 
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Figure 1. Total installed electrical capacity from anaerobic digestion in UK (excluding sewage and landfill gas) 4 

 

Feedstock requirements of plants in the development pipeline have progressed more unevenly. Anticipated 
demand for food waste by plants under development is currently just over 4.2 million tpa, only a very small 
increase on last year’s projected demand. Conversely, anticipated energy crop requirements for plants in the 
development pipeline has increased by over one million tons, rising from 2.0 million tpa to 3.1 million tpa 
over the last year. Meanwhile, projected demands of manures and other wastes for plants in development 
have each increased by around 700,000 tpa. With future demand for all major feedstock groups increasing 
significantly except for food waste, these figures give a possible early indication that supply of food waste 
suitable for AD in the UK will be near capacity soon if accessibility improvements are not achieved. 

The estimated amount of land required to serve the AD industry in the United Kingdom has increased from 
just under 17,000Ha to almost 28,000Ha over the last year, such that the industry is now anticipated to 
require around 0.5% of UK arable cropland. If all plants under development were to complete, land demand 
for the industry would increase to 96,000Ha. This is estimated assuming a crop yield of 45 fresh tonnes per 
hectare. Energy crop yields can vary largely across the UK, depending on the growing region and type of crop. 
However, this yield estimate is broadly representative of national averages for both maize and grass, the two 
dominant crops used for AD in the UK. 

Of the AD plants operational in the United Kingdom, 31 are small scale plants (less than 250kWe), with a 
cumulative installed capacity of 3.6MWe, 53 are medium scale plants (250kWe to 500kWe) with cumulative 
installed capacity of 25.0MWe, and 76 are large scale plants (larger than 500 kWe) with cumulative installed 
capacity of 139.3MWe. There are a further 21 biomethane to grid plants in operation with a cumulative 
equivalent installed capacity of 67.8MWe. The remaining four plants produce heat or cooking gas only. 

There are 185 operational AD plants in the United Kingdom with a total installed capacity of 235.4 MWe 
(including biomethane equivalent electrical), accordingly 102 of which are farm-fed with a 101.4 Mwe 
cumulative installed capacity and 83 of which are waste-fed with a 134.0 MWe cumulative installed capacity. 

                                              
4 Ibid3. 
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Of the 185 operational plants, 160 have a CHP installed, 21 are upgrading the biogas and inject it as 
biomethane in the gas grid, and the remaining 4 (relatively small plants) transform the totality of biogas to 
heat for local productive processes. Most of the waste heat from CHP is used to heat the digester and to dry 
the biosolids. We couldn’t find consolidated information regarding the use of waste heat to other industrial 
processes or district heating, therefore no data is provided regarding the required heat production figures. 

The 21 plants producing and injecting biomethane have an estimated production of 24.100 Nm3 
biomethane/hour. A further five BtG plants are in construction while another 25 projects are under 
development. 

The total electricity generation in UK for 2015 was 337.7 TWh, with renewable generation being 83.3 TWh 
(24.7%). Anaerobic digestion accounted for 1.34 TWh (1.6% on the renewables and 0.4% on total electricity). 
For comparison, landfill gas produced 4.77 TWh (5.7% on the renewables and 1.4% on total electricity) and 
sewage sludge gas 0.87 TWh (1.0% on the renewables and 0.26% on total electricity)5. 

Although there are not direct statistical data available about the anaerobic industry from the national 
authorities; some indirect values can be obtained considering the employment coefficients provided in a 
report commissioned by The Department of Energy & Climate Change (DECC)6. These estimated values were 
developed from a survey with plant developers (see table 14). Using those values, and considering a total 
installed capacity of 235 MWe, it can be estimated that the biogas industry requires 996 full time employees, 
as for 2015. These values are quite different from 2850 direct and indirect jobs according to EurObserv’Er7 
during 2014. 

 

Table 1. Average full time equivalent (FTE) employment required throughout the life cycle of the plant8 

Development activity Employment coefficient [FTE/MWe] 

Plant design/development 0.21 

Construction and commissioning 1.18 

Operation and maintenance 2.35 

Feedstock supply 0.50 

 

A previous report commissioned by The Waste and Resources Action Programme (WRAP)9 estimated a 
figure of 482 employees in 2013, for the anaerobic digestion industry. 

However, sector organisation Anaerobic Digestion and Bioresources Association (ADBA) predicts that the 
anaerobic digestion industry “has the potential to be worth £2-3 billion to the UK economy each year based 
on current gas prices, delivering more than 10% of the UK’s domestic gas requirements and creating 35,000 
UK jobs, largely in manufacturing and engineering”10. 

                                              
5 Ibid3.  

6 ‘UK Jobs in the Bioenergy Sectors by 2020 - 5131-Uk-Jobs-in-the-Bioenergy-Sectors-by-2020.pdf’, accessed 20 April 2016, 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48341/5131-uk-jobs-in-the-bioenergy-sectors-
by-2020.pdf. 

7 EurObserv’ER, ‘The State of Renewable Energies in Europe (Edition 2015) 15th Report’, accessed 1 April 2016, 
http://www.eurobserv-er.org/15th-annual-overview-barometer/. 

8 ‘UK Jobs in the Bioenergy Sectors by 2020 - 5131-Uk-Jobs-in-the-Bioenergy-Sectors-by-2020.pdf’. 

9 The Waste and Resources Action Programme, ‘A Survey of the UK Anaerobic Digestion Industry in 2013 (ASORI) | WRAP UK’, 
accessed 20 April 2016, http://www.wrap.org.uk/content/survey-uk-anaerobic-digestion-industry-2013. 

10 ADBA, ‘Government | ADBA | Anaerobic Digestion & Bioresources Association’, accessed 20 April 2016, 
http://adbioresources.org/about-ad/how-ad-benefits-everyone/local-authority-and-government/government. 
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1.2 Biogas policies in United Kingdom 

There are several different support mechanisms in place to incentivise uptake of renewable energy 
technologies. A summary of the schemes and policies of relevance to anaerobic digestion (AD) in the UK is 
provided in the following sections. 

 

Figure 2. Sector division of policy and incentives in the UK 

 

Feed-in Tariff (FIT) 

The Feed-in tariff (FIT) scheme was introduced on 1st April 2010 with the aim of offering a guaranteed 
payment to encourage small-scale (<5MWe), low carbon electricity generation by businesses, communities 
and local developments. The Feed-in tariff currently provides support to the AD industry in England, Scotland 
and Wales. However, it is not available in Northern Ireland. 

The UK Government's Department of Energy and Climate Change (DECC) makes the policy decisions about 
the FITs scheme. The energy regulator Ofgem administers the scheme. Certain energy suppliers (also known 
as FITs licensees) handle FITs scheme applications and make the FITs payments. 

Eligible renewable generators can receive FITs payment in two ways11:  

 Generation tariff. The energy supplier pays a set tariff for each unit (kWh) for each unit (kWh) of 

electricity generated, regardless of being used on-site or exported. Once the system has been 

registered, the tariff levels are guaranteed for the period of the tariff (up to 20 years) and are inflation 

index-linked 

 Export tariff. In addition to the generation tariff, the energy supplier pays for exporting the surplus 

electricity not used on site back to the grid. Smart meters or fixed values are used to estimate the 

exported amount. 

In April 2014, a flexible degression mechanism was introduced to control costs under the FIT scheme. Tariff 
reductions are applied annually on 1st April of each year when technologies exceed their expected 
deployment levels, although in exceptional circumstances where there has been significantly high 

                                              
11 https://www.gov.uk/feed-in-tariffs/overview 
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deployment an interim six-month degression also applied. The tariffs have been subject to frequent 
degression since April 2014 and the resulting tariffs are shown in the table below. 

Table 2. Historical and current FiT rates (p/kWh) for AD12 

Tariff Date 
Small scale 

(250kWe or less) 

Medium scale 

(251kWe – 500kWe) 

Large scale 

(501kWe – 5MWe) 
Export Tariff 

01 April 2014 12.46 11.52 9.49 4.77 

01 October 2014 11.21 10.37 9.02 4.77 

01 April 2015 10.13 9.36 8.68 4.85 

01 October 2015 9.12 8.42 8.68 4.85 

01 April 2016 8.21 7.58 7.81 4.91 

 

The old FIT scheme closed on 14 January 2016. A new scheme opened on 8 February 2016, with different 
tariff rates and rules - including a limit on the number of installations supported: 

• Introduction of quarterly Deployment Caps as a means of controlling costs, in place of the original 
degression mechanism; 

• Removal of the ability to apply to extend plant capacity beyond that of the original accreditation; 

• Introduction of new tariffs (for all technologies except AD). 

 

A further consultation on AD tariffs and the potential introduction of Sustainability Criteria is expected this 
year.  

The Deployment Cap mechanism has had a serious impact on the AD sector. This mechanism allows for an 
overall 5MWe of installed capacity for AD (across all scales) to apply each quarter, from April 2016. On 7th 
April 2016 Ofgem (Office of Gas and Electricity Markets) released their Feed-in Tariff (FIT) Deployment Caps 
Quarterly Report, indicating that a total of 20.825 MWe had applied for pre- and full accreditation between 
8th February and 1st April 2016, from 28 installations. Therefore, the fourth quarterly cap (for the tariff 
period 1stJanuary 2017 to March 2017) has been already reached, leading to a cumulative 40% degression 
across all tariffs for the AD sector by 1st January 2017. 

For biogas plants having larger scales (> 5 MW), different financial mechanisms are in place by which the UK 
Government incentivises deployment of larger-scale renewable electricity generation, namely the 
Renewables Obligation (RO) and the Contacts for difference (CfD). 

As it expected that community biogas very unlikely will have installed capacity above 5 MWe, these 
mechanisms are not reviewed in this report. 

 

Renewable Heat Incentive (RHI) 

The Renewable Heat Incentive (RHI) it’s an innovative mechanism to support and encourage renewable heat 
production and use13.  

                                              
12 https://www.ofgem.gov.uk/environmental-programmes/feed-tariff-fit-scheme/tariff-tables 

13 http://www.energysavingtrust.org.uk/domestic/renewable-heat-incentive 
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Often the heat produced by the anaerobic digestion site (e.g. through CHP) is used to maintain the 
temperature in the digesters. This heat does not attract any payments through the RHI. However, the heat 
can be used for buildings and low temperature hot water or other processes, and these cases are considered 
eligible for RHI.  

RHI payments are made to the owner of the heat installation over a 20 year period and tariff levels have been 
calculated to bridge the financial gap between the cost of conventional and renewable heat systems. This 
scheme applies in England, Scotland and Wales, with a similar scheme more recently introduced in Northern 
Ireland.  

A flexible degression mechanism was introduced to the non-domestic RHI in April 2013 to control the budget. 
Tariffs are reduced for new recipients when deployment levels are shown to be higher than required to 
achieve the RHI renewables target of 12% in 2020. Unlike the FiT scheme where degression is based on pre-
accredited and accredited electrical output capacity, the RHI degression mechanism is based on forecast 
monetary expenditure.  

Monthly data published by DECC (Department of Energy & Climate Change) shows and estimate of the total 
amount of committed expenditure for each tariff and in total for the next 12 months. This includes 
applications accredited and received, as well as preliminary accreditations.  

Although degression is triggered by forecast expenditure over the next 12 months exceeding the expected 
level, the level of degression is determined by the rate of growth in each technology since the previous 
degression. This methodology is more complex than FITs and it is therefore more difficult to forecast levels 
of degression beyond a quarter of a year.  

Cumulative degression over a 12 month period can be significant if interim degressions do not reduce the 
rate of expenditure and appear to bring spend back in line with budget allocations.  

The biomethane injection tariff underwent an early review in 2014, the outcome of which was the 
introduction of a new tiered tariff structure on 12th February 2015.  

The historical and current RHI tariffs for AD are shown in the following table. 

 

Table 3. Historical and current RHI rates for AD14 

Scale 
Tariff (p/kWh) 

01 Apr 

2014 

01 Apr 

2015 

01 Jul 

2015 

01 Oct 

2015 

01 Jan 

2016 

01 Apr 

2016 

Biogas Combustion 

Below 200 kWth 7.5 7.62 7.62 7.62 7.62 6.94 

200 – 599 kWth 5.9 5.99 5.99 5.99 5.99 5.45 

600kWth and above 2.2 2.24 2.24 2.24 2.24 2.04 

Biomethane Injection 

Tier 1 (up to 40,000 MWh/year) 

7.5 

7.62 7.24 7.24 6.52 5.35 

Tier 2 (40,000 – 80,000 MWh/year) 4.47 4.25 4.25 3.83 3.14 

Tier 3 (80,000 MWh/year) 3.45 3.28 3.28 2.95 2.42 

 

                                              
14 https://www.ofgem.gov.uk/environmental-programmes/non-domestic-renewable-heat-incentive-rhi/tariffs-apply-non-domestic-
rhi-great-britain 



ISABEL ISABEL findings in the UK region of Yorkshire and the Humber 

 

 

October, 2017 Page  10 
 

 
 

Renewable Transport Fuel Obligation (RTFO) 

The Renewable Transport Fuel Obligation (RTFO) requires suppliers of fossil fuels to ensure that a specified 
percentage of the road fuels they supply in the UK is made up of renewable fuels. Biomethane is eligible for 
Renewable Transport Fuel Certificates provided that it is dutiable and produced wholly from sustainable 
biomass. For biogas, 1.9 RTFCs may be claimed per kilogram of biomethane supplied. For biogas produced 
from feedstocks that are wastes, residues, ligno-cellulosic or non-food cellulosic materials, the number of 
certificates will be doubled to 3.8 and 3.5 RTFCs per kilogram of biomethane15. 

 

Sustainability Criteria 

Under the RO and RHI, sustainability criteria have been put in place for energy derived from solid and gaseous 
biomass. From 1st December 2015 all scheme participants using non-waste biomass are required to meet the 
lifecycle GHG emissions and land criteria16. The standards apply to existing as well as new biomass 
installations. Similar criteria is being considered for the FIT scheme, which is likely to be consulted on this 
year.  

Generators have to demonstrate a minimum greenhouse gas (GHG) saving of 60% against an EU fossil 
comparator, which equates to maximum supply chain emissions of 79.2gCO2eq/MJ for electricity (RO) and 
34.8gCO2eq/MJ for heat (RHI). Generators accrediting under the RO after March 31st 2013 need to meet a 
lower electricity threshold of 66.7gCO2eq/MJ, with no single consignment exceeding the 79.2gCO2eq/MJ 
target. Furthermore, all biomass used must comply with a range of specified ‘land criteria’ relating to the 
origin of the feedstock and the land on which it was produced. These criteria consist of general restrictions 
on the use of biomass sourced from land with high biodiversity or high carbon stock value such as primary 
forest, peatland or wetland.   

Generators are required to report to Ofgem on a per consignment basis; individual installations will be 
required to declare that their fuel complies with the sustainability criteria (monthly for RO and quarterly for 
RHI) and produce and submit an annual report to Ofgem. 

 

 

1.3 Biogas landscape map in Yorkshire and the Humber 

Yorkshire and the Humber is one of nine official regions of England. It comprises most of Yorkshire (South 
Yorkshire, West Yorkshire, the East Riding of Yorkshire including Hull, the shire county of North Yorkshire 
and the City of York), North Lincolnshire and North East Lincolnshire. 

 

Regulation and incentives are the same as at the UK level.  

 

There are currently 13 operational AD plants in Yorkshire & Humber, seven of which are farm-fed 
(cumulative installed capacity of 7.1MWe) and six of which are waste-fed (cumulative installed capacity of 
7.1MWe). 

                                              
15 ‘RTFO_guidance_part_two_-_carbon_and_sustainability_guidance_year_8.pdf’, accessed 22 April 2016, 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/481353/RTFO_guidance_part_two_-
_carbon_and_sustainability_guidance_year_8.pdf. 

16 OFGEM – 2016 - Renewables Obligation: Sustainability Criteria – (accessed 20/04/2016) 
https://www.ofgem.gov.uk/system/files/docs/2016/03/ofgem_ro_sustainability_criteria_guidance_march_16.pdf 
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Of the AD plants operational in the region, one is a small scale plant (installed capacity of 200kWe), six are 
medium scale plants (cumulative installed capacity of 2.8MWe) and four are large scale plants (cumulative 
installed capacity of 6.9MWe).  

There are a further two BtG plants in operation with a cumulative equivalent installed capacity of 4.2MWe. 

AD plants currently operational in the region cumulatively require 39,500tpa of manure or slurry, 
114,500tpa of crops, 127,000tpa of food waste, 500tpa of cropwaste and 20,000tpa of other waste 
feedstocks. 

The estimated cropping area required by operational AD plants in the region is 2,500 hectares. 

 

 

Figure 3. Map of AD projects in Yorkshire & Humber17 

 

1.4 ISABEL insights on the regional biogas landscape  

Based on interviews that were conducted with a broad range of biogas stakeholders (project developers, 
technology providers, digester operators, farmers, academics, community group members) several 
interesting findings came up regarding the biogas mindscape in the region. These have been summarized in 
the following categories:  

 

Policy and Incentives 

Recent changes in incentives and deployment caps have made the business cases for AD much more difficult, 
with smaller returns on investment, especially when the main income was from electricity generation and 
export to the grid. Biomethane injection has still higher incentives through the RHI (Renewable Heat 

                                              
17 The National Non-Food Crops Centre, ‘NNFCC Report - Anaerobic Digestion Deployment in the UK — NNFCC’. 
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Incentive), and in this case the return on investment is better. Different level of incentives between FiT (Feed 
in Tariff) and RHI are creating some tension in the sector. 

At the same time, the other source of income through gate fees (for treating waste), has become smaller too. 
The competition for energy rich wastes has increased, and it is predicted that gate fees will become zero in 
the short term and that eventually biogas operator will need to pay a price to secure the provision of certain 
wastes. 

Support from local councils have become scarcer, following recent cuts in their budget – both in terms of 
funding available (also very competitive) and officers employed to support the environmental and 
sustainability sector. An important source of funding which is still available from local council is the recycling 
credit, which awards £53 for each ton of waste to any group diverting the material through recycling. 

It has emerged from the interviews how there is a need for incentives that look beyond the energy 
generation, to encompass the advantages that AD also contributes in terms of nutrient recycling, soil 
improvement, minor carbon footprint, odor management.  

There is a perception that, given the changes in the income structure (with less importance of gate fees and 
electricity sales), a lot of plants will have financial problems in the short term.   

 

Regulation 

There is a perception that regulations have been developed through a “one size fits all” approach that does 
not take into account the local/geographical specificities. This is especially negative for small players, which 
need to follow the regulations which have been developed for big scale AD.  

Digestate regulations have hindered the adoption of AD. In some cases regulations restricting spreading 
digestate on certain categories of land have forced plants in the past to shut.  This has been particularly the 
case in Scotland in the past. It lead to the development of scientifically based standards for digestate 
production, such as PAS110. If those standards are reached, then the digestate can be sold to other farmers. 
However if standards haven’t been met, then there is an additional cost for AD plants to dispose the 
digestate.   

At micro scale AD, there are grey areas which need to be regulated: certifications and insurance are 
overheads because there is no experience in these areas for micro scale AD. 

 

Technology 

At big scale, no technological breakthroughs are expected to be commercially available in the next few years. 
Basically the technology remained the same for the last 10 years (or more).  

The technology at small scale still needs to be improved – still at prototype stage, and perceived as too 
expensive. More investment is needed to make the technology reliable, easy to use, replicable and certified. 
The required technology development could be run by a single company (whose main business model would 
be the selling of the AD technology), or through open source collaboration (and in this case, innovative 
business models need to be devised).    

 

Supply chain 

There is technical potential available in terms of food waste and other waste. However accessibility and costs 
are barriers for AD operators.  

In general there is uncertainty in the operators and developers, regarding the availability of waste (especially 
food waste). Sustainable AD need a guaranteed feedstock for many years to reduce the investment risk.  Big 
operators can spread the risk across their plants – it is more difficult for small operators and community 
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projects. In many cases, household waste is not accessible to new AD plant, as local authorities have long 
term contracts with waste management companies. 

In urban environments, the collection rate of food waste is low. Some interviewees mentioned that 
community AD projects could have an advantage in motivating residents to separate their food waste, 
compared to collection from big commercial waste management companies. 

The use of digestate emerged as quite complex and finally expensive, due to some technical and 
organizational barriers (in addition to the restricting regulations mentioned above). Digestate management 
is accounted as a cost by most project developers, with the sale of digestate to local farmers not covering 
the cost of storage, transport and spreading to land. In urban environments, there is a need to find local use 
of digestate, avoiding the need to transport diluted digestate outside of the city. 

 

Opinions on Community biogas 

There is a need to for local communities to have access to professional services, to help with the development 
and management of projects. 

Raising finance is difficult in general for AD, given the inherent risk in the long term operation of the plant 
(process stability and access to wastes), compared to more predictable technology and PV and wind. Patient 
capital seem to be needed to fund community AD projects. 

It is important to have successful projects running, that can show how the technology and the overall 
community approach is viable  

Many interviewees identified opportunity to work with schools in conjunction with local food business such 
as those that produce school dinners from local produce – at the same time considering the biogas plant as 
driver for “living lab” to coordinate research activities. 

Housing estates offer good opportunities for local closed loop, providing employment, waste treatment, 
production and consumption of healthy food. In these cases, places for installing the AD system would be 
garages, basements, roofs, and central squares. 

 

1.5 Local level of biogas awareness 

The stakeholders from the Yorkshire and the Humber region appeared to be knowledgeable around biogas 
and community energy projects. However, few points that were identified to require attention and actions 
are the low level of knowledge of the AD process and the misconceptions around AD. Therefore, in the 
framework of promoting the community biogas concept, it is important to provide examples of successful 
community biogas initiatives that can address these misconceptions. 

  

1.6 Main identified perceptions 

The main identified perceptions and concerns of the local community and stakeholders that emerged during 
interviews and the consultation workshops in the region involved: 

 Demonstration projects and awareness raising activities are necessary to strengthen the positive 
public perception on biogas 

 Small scale biogas plants are more appropriate for community projects (i.e. in terms of costs, 
profitability, risks, public acceptance). 

 An integrated view of biogas within the RES sector and new business models could form the basis for 
innovative local circular economies. 

 Financial benefits and regulatory support are important. 
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1.7 Biogas stakeholders’ mapping 

During the ISABEL research in the region, a classification of these stakeholders in three different categories 
was possible and is described below: 

 Circular economy stakeholders who can enable an integrated business model approach on 
community biogas projects (e.g. establish community groups, local food producers, etc). 

 Technology providers who could support the vision of small and decentralised systems for 
community projects. 

 Experts in small-scale AD and community projects, who could seed the initial regional biogas 
community instances with their know-how and expertise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Social innovation community bioenergy initiatives 
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Context & Intervening Conditions: The UK is second in biogas 
production in Europe18 and during the last 5 years, more than 5,000 
community energy initiatives have been developed. Although 
bioenergy initiatives in the UK have been active mostly during the last 
few years, a significant number of biogas plants has been built. 
Remarkably, in the period 2005-2015, the total biogas energy 
capacity increased, from 2 MWe to 260MWe.19 Local authorities have 
supported these actions through provision of financial relief and 
subsidies for the promotion of the development of a new alternative 
energy marketplace using bio-methane as a domestic biogas. This 
has offered heating to around 350,000 UK households. UK bioenergy 
projects are promoted mainly through top-down activities 
(government driven). Although the economy has been facing a 
recession since 2009, the UK Department of Energy & Climate 
Change20 strives to offer guidance for local communities that wish to 
generate and manage their own energy. This guidance focuses on 
community energy strategies and provides information on, for 
instance, community-owned electricity generation through 
renewable energy including biogas. Community energy is pursued as 
well by social enterprises such as the “Low Carbon Hub” in 
Oxfordshire.21 This has created closed-loop energy production (more 
on the term “closed-loop production” can be found in D1.1 report), 
which re-invests 100% of its surplus in its continuously growing 
renewable energy production. Overall, the EU and the UK 
Government pursue bioenergy and biofuel strategies with the aim to 
promote (i) rural development, (ii) diversity and security in energy 
supplies, as well as (iii) mitigation of the negative effects of climate 

change.22 However, producing biofuels seem to be more expensive 
than petrol or diesel. Thus the EU Biofuels Directive and UK 
Renewable Transport Fuels Obligation (RTFO) have set minimum 

standards that encourage the use of the cheapest available biofuels (i.e. bioethanol, produced by starch and 
sugar, and biodiesel, produced by oil crops).23 Existing infrastructure in Yorkshire and the Humber as well as 
the level of available feedstock, suggest that this region offers a strong potential for future biogas and biofuel 
developments.24 

Causal conditions: Since 2010, studies have examined the plausibility of bioenergy projects in the UK and 
have shown that biomass can significantly benefit the renewable energy production of the nation in the long-
term.25 This research was carried out based on the MARKAL modelling system26 and suggested additionally 
that a diversification of the energy markets, feedstock and uses (e.g. farmers focusing on crops that can 
produce biofuels) would be needed for future successful bioenergy projects.27 More specifically, they have 

                                              
18 EurObserv’ER, ‘The State of Renewable Energies in Europe (Edition 2015) 15th Report’, accessed 1 April 2016, 
http://www.eurobserv-er.org/15th-annual-overview-barometer  
19 Department of Energy & Climate Change. 2015. Digest of UK Energy Statistics (DUKES).  
20 https://www.gov.uk/guidance/community-energy     
21 http://www.lowcarbonhub.org  
22 http://www.lgyh.gov.uk/dnlds/Biofuels%20Summary.pdf  
23 http://www.lgyh.gov.uk/dnlds/Biofuels%20Summary.pdf  
24 http://www.lgyh.gov.uk/dnlds/Biofuels%20Summary.pdf  
25 Jablonski, S., et al. (2010). The role of bioenergy in the UK’s energy future formulation and modelling of long-term UK bioenergy 
scenarios. Energy Policy, 38 (10), 5799-5816. 
26 http://www.bio-energy.co.uk/index.html  
27 Jablonski, S., et al. (2010). The role of bioenergy in thUK’s energy future formulation and modelling of long-term UK bioenergy 
scenarios. Energy Policy, 38 (10), 5799-5816. 

 

  

Figure 4. Yorkshire & Humber in the UK 

 Figure 5. Low Carbon Hub in Yorkshire and 
the Humber 
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noted the importance of "securing feedstock quantity and quality, the availability of infrastructure required 
to support the growth in biomass use, [and] local and regional market dynamics" (Jablonski et al. 2010, 
p.5813).28 UK woodland, especially in South Yorkshire (which is included in ISABEL’s target region) may seem 
to restrict the existing biomass sector.29  According to the AEA (2010), an increase in the bioenergy boiler 
sector is anticipated, from an existing capacity (2012; see Figure 8) of 2,800MW to 7,600MW in 2020.30 
According to the Forestry Commission in 2008, the UK faces a limited biomass market supply chain. Thus the 
UK Government and Forestry Commission have been aiming to create a new wood related UK supply chain.31 

Approach, action and interaction strategy: ISABEL focuses its further analysis on the Yorkshire and the 
Humber region. This region hosts a range of renewable energy installations and contributes to the UK’s low 
carbon strategy through bio-based developments in the energy sector. A special characteristic of this regional 
development is that it involves expertise in waste-to-resource innovations. It also includes 13 operational 
anaerobic digestion plants using manure or slurry, crops, food waste, crop waste and other additional waste 
feedstock annually. Achieving a behavioural change towards biomass production has therefore been 
anticipated in the area of Yorkshire and the Humber. Thus partnerships were established between a non-
profit organization that developed (operating the AD system; LEAP), a community centre and an 
environmental trust (hosting the AD system in their premises). Thereafter, government grants were 
fundamental for the financing of the construction and the initial operation of the system. Through a new 
gate fee system implemented for waste collection and treatment, energy bills of the hosting centres were 
reduced, and incomes for educational and training activities as well as pop up cafés and restaurant were 
regulated. 

Methods & tools: In the case of the Yorkshire and the Humber region, two main methods were followed in 
producing community bioenergy. The first, involved a digester being installed at an environmental charity 
premises. The community was mainly involved in developing educational activities. The second method 
included a digester being installed at a community centre. This involved multiple community groups who 
were housed in the centre. The community members therefore were also directly engaged with local 
community commercial activities, which included them working in the collection and treatment of their local 
waste. Additional raising awareness and engagement in the bioenergy initiatives were achieved through (i) 
School activities (including visits to plants in order to increase understanding of key technical digester 
features as well as issues of bio-economy), (ii) Training activities through continuing professional 
development (CPD), (iii) Showcasing “role models” of local closed-loop economies, which indicated how 
community AD can provide a whole new value chain with incomes beyond the energy generation. 

Consequences after the Implementation of the Bioenergy Project: In this project, all community members 
were allowed access to the communal facilities. The biogas produced is being used by the local café as well 
as a restaurant and all group members have been exposed to the activities of the centre as well as to the 
related technologies. The procedure offered an increased awareness of the community energy process and 
has attracted additional external interest. Overall, the Yorkshire and the Humber project succeeded in raising 
awareness and a sense of social responsibility. It increased job opportunities as well as developed 
educational activities for schools around biogas. As the project progressed, it finally also promoted the 
development of local enterprises and a rewarding circular bio-economy.  

                                              
28 http://www.bio-energy.co.uk/index.html  
29 DEFRA (2007). UK Biomass Strategy. Defra. 
30 AEA (2010). Analysis of Renewables Growth to 2020. London, DECC. 
31 Forestry Commission (2008). Woodfuel supply chain: a scoping study. [online]." www.forestry.gov.uk/fr/INFD-8AGCCQ   
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Figure 6. Regional summary table of schematic illustration of the biogas maturity readiness of the 3 targeted regions 

 

Τhe diagram above presents a simple schematic illustration of the biogas maturity readiness of the 3 
targeted regions. The region of Yorkshire and the Humber is rated as intermediate due to the great 
expansion of  the biogas sector in UK in the recent years and because UK is still considered to be one of 
the most promising countries in terms of biogas development.  

 

2.1 Strengths and weaknesses of the region-specific communities  

The key strengths, weaknesses, opportunities and threats (SWOT) of the analysed bioenergy initiatives in the 
region of Yorkshire and the Humber is given below. The SWOT table was developed using information 
provided by the ISABEL partners who carried out the region specific interviews.  

 

Yorkshire and the Humber region in the UK 

STRENGTHS 

- Very successful examples of social 
entrepreneurship (SE), in sectors such as 
housing, forestry and assistance to 
disadvantaged sectors.  

- Awareness of the value of social 
entrepreneurship (SE), and the advantages of 
community projects  

- Desire to develop community funding. 

- Core group of actors, who are very experienced 
in AD, especially at a micro and small scale (hub 
of expertise assisting the interested 
communities). 

WEAKNESSES 

- Small-scale demonstration plants are difficult 
to fund. 

- Large-scale AD plants, commercially driven 
and developed, with no direct benefits (e.g. 
heat district) or involvement towards the 
community. 

- It is difficult to engage with the existing group 
of expertise. 

- There is need for newly developed projects 
under new conditions. 
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- Very strong emphasis on small scale AD as the 
less risky and most feasible option for 
community projects. 

OPPORTUNITIES 

- Transition communities are new. 

- Well-executed “role models” offering 
innovation pilot studies (raising awareness and 
confidence).  

- Eco-villages design and development being 
discussed, integrated with a social 
entrepreneurship (SE) business model. 

- Local business communities are beginning to 
promote community energy as an investment 
vehicle. 

THREATS 

- Lack of tangible assistance, which minimizes 
engagement. 

- Access to funds available for pilot innovation 
projects. 

- Access to technology of desired scale  

- Difficulties to coordinate with many 
stakeholders: community groups, housing and 
eco-villages, schools and universities, ethical 
finance, waste collection, local authorities, 
training and employment. 

 

  

 

 

 

 

 

 

 

 

 

 

2.2 Identified region-specific facilitators 

In the UK regional project (Yorkshire and the Humber), the main facilitators identified are the following. 

 

Sustainability and Technical aspects 

 Innovative use of digestate by adopting a new technologically produced intensive soil-less 
agriculture (e.g. hydroponics) 

 

Social / community related aspects 

 Demonstration of “role model” projects and best practice examples on biogas and community  

 Creating new jobs and adding value for the local communities 

 Awareness raising by showcasing the benefits and the social impact of the community biogas as 
well as by offering evidence of best practice examples  

 Actively connecting projects and experts with the specific communities 

 

Financial aspects 

 Local circular economies, enabling the emergence of local businesses 
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 Community energy ownership can influence decision making and investments as well as smaller 
participatory and local scale of operations  

 

Governance aspects 

 Supportive policy developments 

 

2.3 Identified region-specific barriers 

Barriers that could act detrimentally towards the successful implementation of a bioenergy project are 
presented below. These specific barriers have been stated by the ISABEL partners who conducted region 
specific interviews. 

 

Technical aspects  

 Lack of technical readiness especially in cases of small-scale enterprises  

o Biogas plants are very expensive to build  

 

Financial aspects  

 Financial risks due to lack of guaranteed feedstock for many years  

 Increased uncertainty due to the recent changes at the level of the feed-in-tariffs that seem to be 
too low to support a viable business mode 

 Lack of incentives to motivate the communities to engage in the collection of waste and to increase 
the recycling rate 

 Minimized access to appropriate funding sources  

 

Governance aspects  

 Complex regulatory frameworks and indirect promotion of competing energy sources  
o High complexity of the biogas projects (planning, regulation, due diligence) 

 Biogas projects are more complex than other renewable energy projects. Due diligence could 
require several supply agreements for equipment, feedstock providers, electricity supplier, etc.  

 

 

 

 

Region-specific recommendations for the uptake of biogas communities 

Based to the analysis of the biogas landscape and specificities in the UK region of Yorkshire and the Humber 
and in comparison with the others of ISABEL’s project (German, Greek) it was evident that bioenergy projects 
vary considerably. This comes as no surprise as wide variety of biogas projects across the world are different 
and thus are largely non-replicable. Further to the results as well as to the ISABEL partner reports of the 
strengths, weaknesses, opportunities and threats, this paragraph will consider identified existing barriers 
to bioenergy projects in the UK region and will aim to discuss solutions. Therefore, a few simple 
recommendations coupled with reported (by the ISABEL partners who conducted the regional interviews) 
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forthcoming initiatives for the Yorkshire and the Humber region analysed by ISABEL, will be presented. It 
should be noted that the recommendations and forthcoming region-specific initiatives outlined below are 
by no means conclusive and will be analysed further in the future.  

Further to the analysis of ISABEL’s UK region (targeting the “context & intervening conditions”, “causal 
conditions”, “approach, action and interaction strategy”, “methods & tools”, and “consequences after the 
implementation of the bioenergy project”, it has been identified that the main detrimental aspects for the 
adoption and diffusion of bioenergy initiatives in the UK are technical, financial and regulation-related. 
However, literature review and interview analyses (by ISABEL partners) have shown that the success of 
bioenergy projects relies on numerous interconnected aspects. Therefore, considerations made for future 
strategies to develop successful regional bioenergy projects could focus on the following: 

 

Technical aspects  

 Stimulating technical readiness especially in cases of small-scale enterprises  

o Biogas plants should become less expensive to build  

 Innovative use of biogas through the development of localised smart-grids  

 Developing technology (at appropriate scale, size and complexity) to function as an open innovation 
platform leading to a rapid social innovation adoption and diffusion  

 Designing a global manufacturing/assembling service 

 There is a technical potential available in terms of food waste and other waste 

 Providing guaranteed feedstock through new use of new alternative materials   

 

Financial aspects  

 Respond to the existing market competition: Price for fossil fuel is currently very low and this trend is 
projected to be long-lasting. 

 Housing estates could offer opportunities for local closed-loop economic benefits, providing 
employment, waste treatment, production and consumption of healthy food. In these cases, places 
for installing the AD system could be garages, basements, roofs, and central squares. 

 Local businesses could promote community energy as an investment vehicle 

 Introducing ethical finance and crowd funding strategies, which could value and promote the social 
benefits of community biogas initiatives mentioned above 

 Focusing on the supply chain  

o Offering financial incentives to motivate the communities to engage in the collection of waste and 
to increase the recycling rate 

o Provide accessibility costs for AD operators  

o Empowering  access to professional services, to help with the development and management of 
projects 

 

 

Governance aspects  

 Policy and Incentives  
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e.g. The competition for energy rich wastes should decrease  

 Increasing support from local councils through incentives that look beyond the energy generation, 
and encompass, for example, the advantages that AD, the provision of a wider public energy income 
structure etc.  

 

Raising awareness and acceptance  

As the UK communities are new to the concept of biogas, well executed demonstration projects, could 
offer positive influence public acceptance.  

 Workshops could provide a sense of “a Living-Lab” where information and “role models” could be 
presented to the local communities and all interested stakeholders 

o Enhancing knowledge sharing and multi-stakeholder cooperation  

o Helping the communities going through the initial design and planning phases – reducing the risk 
and project complexity through the adoption of simple and accurate pre-feasibility tools, and the 
creation of a hub of expertise 

o Effective tools to evaluate the potential of wastes available in the area could be identified and 
presented 

 Present comprehensive feasibility studies, co-produced with the communities, which result in robust 
and innovative business model.  

e.g. CESCO (Community Energy Service Company) business models which offer energy services that 
target issues beyond the renewable energy products sale  

 

Attracting community participation in biogas projects/ initiatives 

 Create a new customized evaluation framework for community biogas initiatives, which could 
present biogas impacts on social cohesion, production of “relational goods”, increased energy and food 
autonomy, etc.  

 Promoting peer-to-peer energy, or in general direct sale of energy to the consumer   

 Create a sense of wonder: businesses and homes are more likely to use renewable energy if people 
feel emotionally connected to the source 

 


