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About the EBA 

The EBA is the voice of renewable gas in Europe. Founded in February 2009, 
the association is committed to the active promotion of the deployment of 
sustainable biogas and biomethane production and use throughout the 
continent. EBA counts today on a well established network of 41 national 
organisations and over 150 scientific institutes and companies from Europe 
and beyond.
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Harmen Dekker, EBA Director— In 2021, the price of fossil natural gas has risen to a previously unimaginable 
height. The availability of renewable gas is now becoming critical. Today, the EU is 90% dependent on imported 
fossil gas and offers no significant support to ensure the fast deployment of renewable gases. Security of gas 
supply should be based on increasing the role of green gas and maintaining affordable prices for consumers.
 
Biogas and its upgraded form, biomethane, are being increasingly recognised, not only as a scalable and flexible 
source of renewable gas, but also as an enabler of local and sustainable development. The environmental 
performance of these green gases is very promising, as they can reduce CO2 emissions below zero levels and 
contribute to lower methane emissions. 
 
Biogas and biomethane are important enablers of the EU Green deal, but they also form the cornerstone of a 
circular bio-economy. They are produced from organic residues, which helps to reduce industrial and municipal 
waste. In addition, they support the development of the agroecology by using sustainable farming feedstocks, 
restoring our soils with organic carbon or prompting the use of digestate as organic fertiliser.
 
The 11th edition of the Statistical Report sets out the state of play of European biogas and biomethane. The 
report has become a reference publication, engaging with policymakers, market developers, investors and 
consumers across Europe. This year, we have expanded the report to include new and more detailed country 
insights and forecasts for the years to come, as well as specific chapters on transport and job creation.
 
We have been able to consolidate our data earlier than in previous editions with the support of the EBA national 
associations. Special thanks go to the EBA secretariat and in particular to Mieke Decorte, who has put together 
the most comprehensive edition of the EBA Statistical Report so far. We are also grateful to all our sponsors 
who have supported the design of this publication through their contributions.

Mieke Decorte, EBA Technical & Project Manager — Welcome to the 2021 edition of the EBA Statistical 
Report. The report is the result of a decade long collaboration between the EBA and its national associations, 
and contains the combined knowledge of the EBA’s extensive network of members active in the European 
biogas and biomethane markets.

The huge potential of the renewable gas sector becomes more evident year after year. According to a range of 
studies, European biomethane production has the potential to reach 95 bcm by 2050. This is equal to 24% of 
the natural gas consumption in the EU in 2020. Assuming that total gas consumption reduces over the coming 
years, it is estimated that biomethane will be able to meet 30 – 40% of the total EU gas demand by 2050. More 
and more countries are putting forward ambitious mid- and long-term targets for renewable gas production 
and use.

The rapid increase in European biomethane production in recent years, as well as the high proportion 
of renewable gas anticipated in the future energy mix, makes it increasingly important to have a solid and 
trustworthy knowledge base on which decisions for the future can be made. With the EBA Statistical Report, the 
EBA and its members want to contribute to this knowledge base as much as possible and provide information 
for both market participants and policy makers.

The EBA Statistical Report serves as a reference document and is the most comprehensive report covering the 
European biogas and biomethane market, both on a European level and at a national level in the specific county 
analyses. We are proud to present to you this 11th edition and wish you an interesting read.

FOREWORD
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COLOUR KEY

The following colour coding is used in the graphics contained in this report.

Feedstock types

Upgrading technologies

Sewage

Landfill

Other

Organic municipal solid waste

Industrial (food and drink)

Pressure swing adsorption Membrane separation

Water scrubbing Physical absorption

Connection to grid % use in transport

Transport grid

Chemical absorption

Distribution grid

Cryogenic separation

Industrial excl. sludges

Industrial sludges

Other

Unknown

Biomethane

Bio-LNG / Bio-CNG

Biogas
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Agricultural Agricultural residues

Sequential cropping

Energy cops
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DEFINITIONS

Feedstock types

Upgrading technologies

Sewage: Sewage sludge produced at municipal wastewater treatment 
plants.

Landfill: Organic waste on a landfill site. As the waste breaks down it 
produces biogas, which can be collected on-site and is also referred 
to as ‘landfill gas’.

Other: Various types of organic waste such as bio- and municipal 
waste, household waste and industrial waste, for example from the 
food and beverage industry.

Organic municipal solid waste: Municipal waste and organic 
household waste.

Industrial (food and drink): Industrial organic waste, for example 
from the food and beverage industry. A further distinction is made 
as follows:
• Industrial waste excluding sludges
• Industrial sludges

Pressure swing adsorption separates carbon dioxide and methane 
molecules by using differences in their degree of attraction to a 
surface under elevated pressures.

Water scrubbing dissolves the carbon dioxide molecules in water 
and thus separates them from the methane molecules.

Chemical absorption dissolves the carbon dioxide molecules 
in a chemical solvent and thus separates them from the methane 
molecules.

Agricultural: All substrates related to agricultural production. This 
includes manure and other residues, such as straw, husks and cobs 
stripped of kernels of corn; sequential crops that are grown before or 
after the main crop, such as cover crops or catch crops (which reduce 
the chemical input into the soil and restore soil health); and other 
fresh crops, or primary crops. A further distinction is made as follows:
• Agricultural residues
• Sequential crops
• Energy crops
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DEFINITIONS

Physical absorption dissolves the carbon dioxide molecules in a 
liquid under pressure and thus separates them from the methane 
molecules.

Cryogenic separation cools the raw biogas to the condensation 
point of carbon dioxide. The methane molecules remain in their 
gaseous form, meaning that the liquid carbon dioxide stream can be 
easily separated. 

Distribution grid: In this report, the distribution grid refers to the 
gas distribution grid. The gas distribution grid delivers natural and 
renewable gas to individual homes and business. It is mostly operated 
at low pressure.

Membrane separation uses a permeable membrane to separate 
carbon dioxide and methane molecules based on their different 
physical characteristics.

Grid types

Transport grid: In this report, the transport grid refers to the gas 
transport grid. The gas transport grid transports gas over long 
distances nationally and internationally. It is mostly operated at high 
pressure.

Upgrading technologies

Biogas production capacity: The maximum amount of biogas 
which can be produced by the facility in question at any one point 
in time. E.g., a biogas plant with a biogas production capacity of 
1 MW can produce a maximum of 1 MWh of biogas each hour (1 
MWh being the consistent production of 1 MW over the course of 
an hour).

Biogas production: The actual amount of biogas produced within 
a certain time interval. E.g., the biogas plant actually produces 0.8 
MWh of biogas in the past hour.

Flexible electricity generation: Where an electricity-producing 
facility can adjust its electricity generation according to demand. 
E.g., the production facility can produce more electricity when 
demand is high and less when demand for electricity is low.

Other definitions
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ABBREVIATIONS

OTHER ACRONYMS

AD

bcm

Bio-CNG

Bio-LNG

CHP

CNG

DG

EC

EU

FiP

FiT

GHG

GO

kW

LNG

Mio

M-, G-, TWh

NGV

NREAP

RED

RED II

RES

tpd

COUNTRIES

AT 

BE 

CH

CZ

DE 

DK

EE

EL

ES

FI

FR

IE

IT

LT

LV

NL

NO

PL

RS

SE

UK

UKR

Austria

Belgium

Switzerland

Czech Republic

Germany

Denmark

Estonia

Greece

Spain

Finland

France

Ireland

Italy 

Lithuania

Latvia

The Netherlands

Norway

Poland

Serbia

Sweden

United Kingdom

Ukraine

Anaerobic Digestion

Billion cubic meters

Biological Compressed Natural Gas

Biological Liquified Natural Gas

Combined Heat and Power

Compressed Natural Gas

Directorate General

European Commission

European Union

Feed in Premium

Feed in Tarif

Green House Gas(es)

Guarantee of Origin

Kilowatt

Liquified Natural Gas

Million

Mega-, Giga-, Terawatt hour

Natural Gas Vehicle

National Renewable Energy Action Plan

Renewable Energy Directive

Renewable Energy Directive II

Renewable Energy Sources

Tonnes per day
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SHORT OVERVIEW  
PER CHAPTER

1. A BIOECONOMY WITH 
RENEWABLE GAS

Chapter 1 gives a textual introduction and explanation of the uses of 
renewable gas in Europe’s bioeconomy.

2. THE BIOMETHANE AND 
BIOGAS MARKETS

This chapter analyses the development of the biogas and biomethane 
markets in Europe from 2009 to 2020. Where available, provisional figures 
for 2021 are included as well. The growth of both sectors is illustrated 
based on the total amount of renewable energy produced and the number 
of anaerobic digestion plants active in Europe.
Particular attention is paid to biomethane, with analysis of new plant 
installations in each year identifying growth trends in specific countries. 
The most commonly used upgrading technologies and different national 
tendencies in feedstock usage are also examined, along with trends in 
biomethane plant size ranges. 
Biogas and biomethane plants are divided into different types in this 
report: agriculture-based plants; sewage-based plants; plants at landfills; 
plants processing organic municipal solid waste; plants processing 
industrial waste; and biogas and biomethane plants classified as “other”.
Lastly, the chapter looks at the share of biomethane plants connected 
to the distribution or transport grids and portion of plants without a grid 
connection.

3. GROWTH PROSPECTS AND 
SOLUTIONS FOR THE FUTURE

This chapter illustrates the growth potential of the biogas and biomethane 
sectors according to different studies; it also calculates the average 
potential biogas and biomethane production per feedstock type using 
figures given for different feedstocks in the studies involved. Next, solutions 
for the future are described in terms of gas infrastructure and the biogas 
business model. Lastly, this chapter highlights the cost-effectiveness of 
making GHG emissions savings by producing biogas and biomethane.

4. POLICY TRENDS IN THE 
BIOGAS AND BIOMETHANE 
SECTORS IN EUROPE

Chapter 4 includes an analysis of the impact of key EU policies on the 
development of the biogas and biomethane sectors. Amongst others, the 
Fit-for-55 package, proposals for renewable heating, transport policies, 
the common agricultural policy, regulation of methane emissions and 
sustainable finance are discussed.
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5. BIOMETHANE USE IN 
TRANSPORT

This chapter explores the development of Bio-LNG production between 
2018 and 2024. The on-site production of Bio-CNG is also examined. The 
confirmed per-country Bio-LNG production capacity by 2024 is visualised. 
Additionally, estimates are included as to the number of Bio-CNG and Bio-
LNG filling stations in Europe.

6. CURRENT AND FUTURE 
JOB CREATION THROUGH 
BIOGAS AND BIOMETHANE 
PRODUCTION

In this chapter, the number of direct and indirect jobs created by the 
biogas and biomethane sectors in Europe is calculated using both 
existing studies and estimates provided by national biogas associations. 
Furthermore, projections are made of the number of jobs likely to be 
created by 2030 and 2050.

7. COUNTRY ANALYSES Chapter 7 comprises country-specific analyses of 22 countries. The 
development of the national biogas and biomethane markets in each 
country is examined, including the impact of specific schemes and 
policies. Country-specific topics and trends are discussed and, where 
available, data on feedstock usage and digestate production and use 
are included. The countries included in chapter 7 are: Austria, Belgium, 
Switzerland, Czech Republic, Germany, Denmark, Estonia, Greece, Spain, 
Finland, France, Ireland, Italy, Lithuania, Latvia, the Netherlands, Norway, 
Poland, Serbia, Sweden, the United Kingdom and Ukraine.
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METHODOLOGY

The European Biogas Association Statistical Report 
is an extensive examination of the state of the 
biogas and biomethane industries in Europe. The 
report covers the EU-27 Member States as well as 
Iceland, Norway, Serbia, Switzerland, Ukraine, and 
the United Kingdom.

The data shown in this report originates mainly 
from national biogas associations, national 
statistical reports and industries present in the 
respective countries. This data is supplemented 
with data from the EBA-GIE biomethane map 2020 
and REGATRACE report D6.1, “Mapping the state of 
play of renewable gases in Europe”. Although the 
EBA database is mainly based on official facts and 
figures, in some specific cases, qualified estimates, 
such as extrapolation from survey data, are made 
by national stakeholders and by the EBA.

Graphs in this report generally include figures for 
the period to the end of 2020. Where provisional 
figures for 2021 are already available, they are 
coloured in a different shade to indicate that 
they are not yet consolidated. In contrast, in the 
few cases where 2020 data is not yet available, 
the 2019 data is reused as 2020 data and will 
be updated in next year’s report. Data from all 
years are continuously updated according to 
newly available information and new insights. 
Therefore, differences between this and previous 
EBA statistical reports may exist. To deliver the 

comprehensive statistical report presented here, 
data from different sources is combined (the EBA 
database, the EBA-GIE biomethane map 2020 
and REGATRACE D6.1). However, this sometimes 
leads to small inconsistencies between figures.

For countries where national data on biogas 
production is not available, the figures are 
calculated based on the electricity generated 
from biogas, assuming a CHP electrical efficiency 
of 38%. In some cases, to convert data on biogas 
or biomethane production capacity to actual 
production figures, biogas and biomethane plants 
are assumed to have 8,000 yearly productive 
hours. A conversion factor of 10.61 kWh/m³ was 
used to calculate from bcm to TWh and vice versa.

Although every effort is made to make the EBA 
database as accurate as possible, some countries 
do not produce separate statistics for biogas and 
biomethane, instead including the number of 
biomethane plants in their figures for biogas, which 
makes it impossible to draw a clear distinction 
between biogas and biomethane. This may lead 
to a small overestimation of the number of biogas 
plants in few countries and in Europe as a whole. 
Bio-CNG and Bio-LNG plants are also considered 
as biomethane plants and thus included in the 
biomethane statistics. Gasification plants and 
biomethane production from gasification are not 
considered in this report.
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Biogas 

for a bioeconomy
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1. Biogas for a bioeconomy

1.1 BUILDING CIRCULAR CITIES

Biogas and biomethane production can enable 
EU cities and regions to develop integrated 
circular city concepts and make optimal use 
of their resources. This is essential if we are to 
make our municipalities more sustainable and 
develop local economies with more green jobs 
and that safeguard the quality of the environment 
and the wellbeing of their inhabitants. Biogas is a 
true enabler of circular economy: we can produce 
biogas by recycling separately collected local 
bio-waste and thus reduce landfill; we can make 
wastewater treatment less expensive and more 
energy efficient with integrated renewable energy 
production; the renewable gas obtained can be 
used, for instance, to fuel both public transport 
and private vehicle fleets (once upgraded to 
biomethane) or provide heat or cooking gas for 
households and renewable power for industry.

REDUCING WASTE LOCALLY

Biogas and biomethane production are optimal 
ways to recycle local bio-waste streams. It 
is estimated that more than 350 municipalities 
within Europe are already successfully producing 
biomethane from their bio-waste and reducing 
methane emissions from landfills, which are the 
second biggest source of methane emissions 
in the EU. Besides its positive contribution to 
the reduction of GHG emissions, the anaerobic 
digestion of bio-waste produces digestate, which 
is an excellent organic soil improver. As such, 
biogas and biomethane form an essential part of 
a truly sustainable circular approach. 

SUPPORTING CLEAN MOBILITY

Biomethane is a carbon negative and cost-
efficient renewable fuel that all countries 
need to embrace as they decarbonise their 
local transport modes. It is used by municipal 
and regional transport services as well as private 
fleet operators to fuel buses, waste collection 
lorries, vans, goods vehicles and other local 
transport modes. Biomethane can replace 
conventional fuels in all their diverse uses. 
The use of biomethane in transport, alone or 
combined with green electricity, can even reduce 
emissions below zero levels. It also significantly 
reduces noise and air pollution compared to 
diesel, helping us develop more sustainable, 
healthier urban areas. 

Renewable gas mobility is a readily available 
and cost-competitive alternative to fossil 
fuels, which can support the decarbonisation of 
local mobility and enhance on the public transport 
services on offer to local residents.  Biomethane 

 “We need to move away 
from fossil gas and bring in 
renewable and low carbon 
gases, such as hydrogen, 
biogas, biomethane and this 
is where the biogas industry 
is an incredibly important 
partner in this challenge.”

Alexandra Tomczak 
(Cabinet VP Timmermans, 

European Commission)
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also provides a clean mobility option for the 
many local jobs relying on the use of professional 
vehicles, including delivery, gardening and home 
repair services, among many others. 

AFFORDABLE, CLEAN ENERGY FOR ALL

Biomethane is a renewable alternative to 
natural gas. Its multiple applications include heat 
and power supply for buildings. The deployment 
of biomethane to replace fossil fuels does not 
require the investment of additional resources 
to develop new infrastructure. The existing gas 
infrastructure is biomethane-ready. This is key 
to ramping up decarbonisation and providing 
affordable renewable energy for consumers.
In addition, biomethane can be easily stored and 
produced at a constant rate, helping balance 

energy supply from intermittent energy sources 
of renewable origin, such as solar or wind. It can 
also be traded and produced within Europe, 
ensuring the EU’s security of supply, and avoiding 
dependence on external providers.

individual
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expandable

A SUITABLE
ANALYSIS
FOR EVERY
PROCESS

compact

cost-effective

standardised

Tel.: +49 8761 72162-0

Fax: +49 8761 72162-11

Mail: info@awite.com

Web: www.awite.com

 “Biogas and biomethane 
plants bring social benefits 
for farmers such as new 
jobs, reduce odour emissions 
and strengthening of local 
communities."

Adam Nowak 
(European Council 
of Young Farmers)
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1.2 DEVELOPING CIRCULAR FARMING

Combining farming activities with renewable 
energy production in the form of biogas has 
multiple benefits which can be achieved only 
with excellent knowledge of crop rotations, 
agronomy, soil health and plant nutrition 
and of course regular adjustments and 
improvements.
 
Farmers producing biogas have their own source 
of renewable energy, which can be used directly in 
their operations, reducing their carbon footprint 
almost to zero. In the case of animal farming, 
biogas production captures methane emissions 
from manure storage and transforms them into 
renewable energy. The main circular value of 
biogas production is in the digestate, i.e. the 
resulting degraded organic matter, which works 
as a natural soil improver if worked back into the 
landscape on a regular basis, lessening the need 
for chemical inputs in agriculture. 

The innovative model of circular farming and 
biogas production, based on sequential crop 
rotations replacing monocultures and on 
digestate replacing raw manure or mineral 
fertilisers, acts as a driver of rural development 
and provides circular business opportunities for 
farmers. Moreover, it avoids indirect land use 
changes – i.e. the production of food and feed is 
not displaced. 
Biogas is an important tool in reducing the 
economic gap between urban and rural areas 
and supporting  sustainable, long-term rural 
development.

1.3 SUPPORTING INDUSTRY DECARBONISATION

Energy-intensive industries (EIIs)  are at the 
core of European development and include the 
production of fertilising products, paper, cement, 
steal, glass, ferrous and non-ferrous metals, 
and rubber, as well as mining. The role of these 
industries is crucial for our economy, as they are 

Energy Crops

Plant
by-products

Biowaste from
households

Industrial & 
commercial
organic waste

Animal
by-products

Biofuel for 
transportCarbon

dioxide

Digestate

Biomethane
injected in
natural gas grid

Heat

Electricity

Inputs 
(Feedstock)

outputs

Figure 1.1: 
Schematic overview of inputs and outputs of the biogas 
and biomethane production process
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embedded in many strategic value chains and 
supply intermediate products to other sectors. 
They must, however, be supported in finding 
clean, renewable energy solutions and becoming 
more energy efficient. 

The sustainable bioeconomy is a key driving force 
in the push to achieve EU climate targets and 
decarbonise the EIIs. Biogas is an important 
part of broad spectrum of decarbonising 
opportunities.  It provides solutions for the 
recycling of industrial waste as well as the 
replacement of fossil fuels in industrial energy 
usage and the production of alternative raw 
materials for the chemical industry.

Biogas production from industrial waste 
streams that have no other applications fits 
perfectly with the resource efficiency efforts 
promoted by the EU.  The food industry is a 
good example of this. In beverage production, 
for instance, the residual liquids remaining after 
distillation can be recycled to produce biogas. 
Thus, problems with the disposal of the residues 
or spent lees can be solved by investing in AD 
capacity. The production of green gas from sludge 
is also an optimal solution for the paper industry. 
The sugar industry can similarly decarbonise 
through the fermentation of the beet pulp.

“The anaerobic digestion 
industry plays a crucial role 
in the agricultural sector in 
creating jobs, decarbonising 
and producing energy” 

Pierre Bascou 
(DG AGRI, European 

Commission) 

Biogas production allows energy-intensive 
industries to cut energy costs and replace 
fossil fuels.  These industries make up more 
than half of the EU’s energy consumption. 
Among the different energy uses, heat makes 
up two-thirds of the global industrial energy 
demand. It also accounts for most of the direct 
industrial CO2  emitted each year, as the vast 
majority of industrial heat originates from fossil 
fuel combustion. If we take again the example of 
beverage production, calculations show that in 
some cases, the use of residues or spent lees to 
produce biogas can meet almost the entire energy 
demand for heating the distillation process. 
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2
The biomethane

and biogas markets
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2. The biomethane and biogas markets

Both biogas and biomethane are being produced 
in increasing quantities in Europe. In this report, 
the term “biogas” refers to the raw, non-upgraded 
gas originating from anaerobic digestion. It 
consists of roughly 60% methane and 40% 
carbon dioxide, although the composition varies 
depending on the feedstocks and technology used. 
Biomethane, on the other hand, is the upgraded 

form of biogas, consisting of almost 100% 
methane and approximately equal to natural gas 
in quality. Biomethane can also be produced by 
gasification, in which case it is sometimes known 
as “e-methane”. Biomethane from gasification 
is not considered in the statistics of this report, 
however, unless specifically stated.

Figure 2 Combined biomethane and biogas production in bcm

Figure 2.2: 
Combined biomethane and biogas 
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Figure 2.1: 
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Biogas is most often used in a CHP to generate 
both electricity and heat. Biomethane, on the 
other hand, can be used for a variety of end-use 
applications, as it can replace all the end-uses 
of natural gas. The end-uses of biomethane are 
influenced by market mechanisms, regulations 
and support mechanisms, all of which vary 
between countries. The use of biomethane as a 
transport fuel is set out in detail in Chapter 5.

This years’ EBA report includes more graphs 
showing combined figures for biogas and 
biomethane than was the case in previous 
editions. The combined graphs allow us to 
better understand the total energy production 
from anaerobic digestion and the total size of 
both production routes, as well as making the 
interactions between the biogas and biomethane 
industries more visible. Each year, more European 
countries are shifting incentives from biogas 
production to biomethane production, resulting 
in sustained rapid growth of the biomethane 
industry. The fact that existing AD-biogas plants 
are being converted to AD-biomethane plants 
highlights the flexibility of the biogas sector. More 

details about incentives supporting biomethane 
production and the conversion of AD-biogas 
plants are included in the country analyses.

2.1 BIOMETHANE AND BIOGAS PRODUCTION

The development of combined biomethane and 
biogas production in Europe from 2011 to 2020 
is set out in Figure 2.1 (in TWh) and Figure 2.2 
(in bcm). These graphs show the overall growth 
in energy production, as well as the increasing 
portion of biogas being upgraded to biomethane. 
Combined biogas and biomethane production 
in 2020 amounted to 191 TWh or 18.0 bcm of 
energy. This is close to the entire natural gas 
consumption of Belgium and represents 4.6 % of 
the gas consumption of the European Union1.

In this years’ report, the German biogas 
production data have been significantly improved. 
In previous reports, no distinction could be made 
between biogas and biomethane production in 
Germany, resulting in an overestimation of the 
biogas production. In this year’s report, both the 

Figure 3 Biomethane and biogas production per country in relation to the country's total gas consumption
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Figure 2.3: 
Biomethane and biogas 
production relative to total gas 
consumption, top 15 countries
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1 - The United Kingdom is excluded from the figure for EU gas consumption, which refers to the EU-27. Natural gas consumption in 2020 taken from the quarterly report on 
European gas markets Q4 2020, by the Market Observatory for Energy, DG Energy.
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current and the retrospective figures for Germany 
have been updated, meaning that the figures for 
German and total European biogas production 
are lower than in previous EBA reports.

Whereas the biogas industry has stagnated 
over the past decade, biomethane production 
continues to grow at an increasing rate. 2019 saw 
a biomethane production in Europe of 26 TWh or 
2.4 bcm; this figure grew to 32 TWh or 3.0 bcm in 
2020, representing an increase of 25%.

Over the last decade, the delivery of dispatchable 
power and heat from biogas has been very 
important and its role will continue to some extent. 
The current trend places the emphasis squarely 
on biomethane production, however, and it is 
expected that this tendency will be amplified in the 
coming decade: biomethane is a versatile energy 
carrier, suitable for a range of sectors, including 
transport, industry, power and heating.

Figure 2.3 shows biomethane and biogas 
production in European countries relative to 
each country’s total gas consumption in 2020, 
indicating the percentage of each country’s 

gas consumption which could be covered by 
biomethane if all the country’s biogas were to 
be upgraded. The figure clearly shows that both 
Denmark and Sweden are well on track to replace 
their natural gas consumption with biomethane. 
In fact, Energinet calculate that by October 2021, 
Denmark had already reached a combined 
biogas and biomethane production amounting to 
25% of its natural gas consumption, compared to 
the 18% reached in 2020, and the share of biogas 
and biomethane in its energy mix is increasing 
month after month. As highlighted in Chapter 3 
of this report, 30 to 40 % of Europe’s total gas 
consumption could be made up of biomethane 
by 2050.

The 2020 combined biomethane and biogas 
production per country in absolute numbers is 
set out in Figure 2.4. Germany takes the lead with 
82 TWh, followed by the UK (27 TWh), Italy (25 
TWh) and France (8 TWh). As is clear from Figure 
2.4, the portion of biomethane in the total biogas 
+ biomethane production differs hugely between 
countries. It is evident, however, that more 
European countries are taking a clear direction 
towards biomethane production in recent years. 
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Combined biomethane and 
biogas production per country in 
descending order (GWh), top 15 
countries
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We are the partner 
for reliable transport, 
smooth balancing and 
fail-safe delivery of 
green gases.

We have a proven risk 
management with a 
large and diversified 
portfolio.

We are part of the EnBW 
Group and thereby we 
have got access to own 
biomethane plants.

Your partner  
for green gases

With a portfolio volume of over 3 TWh, we are Germany’s leading distributor 
of biomethane. As an expert in green gases, we have been buying and selling 
biomethane for over 14 years and developing efficient solutions for the  
energy supply of tomorrow.

Longterm bankable contracts Secure supply relationship

Working together  
for a green future!
www.bmp-greengas.com

+49 (0) 89 309 05 87 - 490

sales@bmp-greengas.de

Contact us
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Denmark, Sweden, Norway and Estonia are to 
date the countries to report more biomethane 
then biogas production. Countries such as France, 
the Netherlands, Italy, Switzerland and the United 
Kingdom are, however, tending in this direction2.

Figure 2.5 and Figure 2.6 show the increase in 
biomethane production during the period 2011 to 
2020 in TWh and bcm, respectively. Biomethane 
production has enjoyed remarkable growth in the 
last decade, and 2020 saw the biggest year on 

year increase so far, with an additional 6.4 TWh 
or 0.6 bcm of biomethane production relative 
to 2019. The rate of increase in production in 
2020 was double that of the previous year. An 
even bigger increase is to be expected in 2021, 
as a record number of new biomethane plants 
started production in 2020 and are due to 
become fully operational within 2021. Europe’s 
total biomethane production in 2020 amounted 
to 32 TWh or 3 bcm.

Figure 5 Biomethane production in TWh
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Figure 6 Biomethane production in bcm
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Figure 2.5: 
European biomethane production 
(TWh)

Figure 2.6: 
European biomethane production 
(bcm)
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The countries with the strongest growth in their 
biomethane production in 2020 were the United 
Kingdom (+ 1,689 GWh), Denmark (+ 1,374 GWh), 
France (+ 972 GWh), Italy (+ 805 GWh) and the 
Netherlands (+ 698 GWh). In absolute numbers, 
the largest producers of biomethane in 2020 
were Germany (11,200 GWh), the United Kingdom 
(6,944 GWh), Denmark (4,041 GWh), France (2,207 
GWh) and the Netherlands (2,166 GWh). The 10 
European countries with the highest biomethane 
production in 2020 are set out in Figure 2.7.

As illustrated in Figure 2.8  and Figure 2.9, 
agriculture-based biogas and biomethane plants 
make up the lion’s share of production. 63 % of 
the biogas in Europe is produced by agricultural 
biogas plants, as is 53% of the biomethane. The 
second biggest source of biomethane production 
is organic municipal solid waste (11%); the second 
biggest source of biogas production is landfill 
(15%).  

2.2 NUMBERS OF BIOMETHANE AND BIOGAS 
PLANTS

The combined number of biomethane and biogas 
plants in Europe is given in Figure 2.10. For 
biogas, a period of rapid growth between 2009 
and 2014 was followed by a steadier rise in plant 
numbers between 2014 and 2020. In the course 
of 2020, 285 new biogas plants began operation, 
of which the greatest number (137 plants) were 
in Germany. 

The number of biomethane plants in Europe – 
as shown in Figure 2.11 – shows a far steeper 
growth curve than the number of biogas and 
biomethane plants combined. There were 880 
biomethane-producing facilities in total in Europe 
at the end of 2020. This represents an additional 
161 plants relative to 2019, making 2020 the year 
with biggest increase in biomethane plants to 
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date, in spite of the pandemic. The year 2021 is 
expected to see even faster growth as there were 
already 115 biomethane plants known to the EBA 
to have started operation by August 2021. On 
top of that, in France alone a further 950 projects 
are at various stages of development. Italy is also 
expected to launch a significant number of new 
plants in 2021 and thereafter.

Figure 2.10 shows that biomethane plants are 
larger in size than biogas plants, as the share of 
biomethane production from anaerobic digestion 

(17%) is larger than the portion of biomethane 
plants in the total number of anaerobic digestion 
plants (4%). Whereas a biogas plant produces 
on average 8 GWh per year, a biomethane plant 
produces an average of 36 GWh per year – a 
fourfold difference – and that figure is increasing.

Germany led the development of Europe’s 
biomethane market for almost a decade (2008 
– 2016) but was overtaken by France in 2017 
(Figure 2.12). No less than 91 new plants began 
operation in France in 2020 and a further 92 

Figure 10 Combined number of biomethane and biogas plants in Europe

Figure 2.8: 
Percentage of European biogas 
production per plant type in 2020

Agricultural Sewage Landfill Organic municipal solid wasteIndustrial Other Unknown

Figure 2.9: 
Percentage of European biomethane 
production per plant type in 2020
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Combined number of 
biomethane and biogas plants 
in Europe
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plants had started operation by the end of August 
2021. After France, the countries which saw the 
most growth in their total number of biomethane 
plants in 2020 were Italy (+ 11 plants), Denmark 
(+ 10 plants), Germany (+ 10 plants) and the 
Netherlands (+ 9 plants).

More and more countries have embraced 
biomethane production in recent years: there 

are now biomethane plants in 21 European 
countries. Belgium (Flanders) and Estonia started 
biomethane production in 2018, followed by 
the Czech Republic opening its first two plants 
in 2019. In the course of 2020, Ireland, Latvia 
and the Walloon part of Belgium also initiated 
biomethane production.

Figure 2.11: 
Development of the number of 
biomethane plants in Europe

New plants

Existing plants

Figure 11 Number of biomethane plants in Europe
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Figure 12 Number of new biomethane plants in Europe each year, 2008 - 2020, overall and per country
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Off-grid Renewable Gases 
Contributing to Climate Neutrality
BioLPG

BioLPG is an ideal energy solution for those wishing to reduce 
their carbon footprint, as it reduces CO2 emissions up to 80%. It is 
identical in use and performance to conventional LPG, can be used 
in existing LPG appliances or equipment and improves air quality.

BioLPG in more than 10 European countries

SHV Energy pioneered the development of bioLPG in 2018 and has 
launched supply to 12 European countries that include Belgium, Ireland, 
the UK, Spain, France, Germany, Denmark, Sweden, Netherlands and 
started in 2021 a pilot in Slovenia, Czech Republic and Austria.

Renewable DME

Renewable DME (rDME) is a low-carbon, clean-burning and 
increasingly available fuel that can be used for cooking, domestic 
and industrial heating as well as in transport. rDME can reduce 
GHG emissions by up to 85% compared to diesel and heating oil.  
Its use also significantly improves air quality.

Accelerating the transition

A proposed Joint Venture between SHV Energy and UGI Corporation, 
two of the largest LPG distributors will bring scale and critical 
mass to the rDME market. The new Joint Venture will develop 
opportunities for investment in production capacity and promote the 
use of rDME by driving efforts geared at broad market acceptance.

https://www.shv.nl/news/shv-energy-and-ugi-launch-
jointventure-accelerate-transition-lpg-industry-sustainable-future

Advancing innovative gasification technology
Circular Fuels Ltd (CFL) is a new joint venture between KEW 
technology and SHV Energy. CFL is a DevCo to develop rDME 
production plants through Special Purpose Vehicles (SPVs). 

https://www.shv.nl/news/shv-energy-and-kew-technologyltd-
form-new-joint-venture

SHV Energy Exploring New 
Production Pathways
Production pathways
BioLPG can be produced from multiple production pathways including 
biorefining, gasification and pyrolysis, anaerobic digestion and Power 
to X. It is created from a variety of renewable and sustainably sourced 
biomass feedstocks including agricultural residues. 

Benefiting agriculture sector 

Like biomethane, bioLPG contributes positively towards improving 
diversity and preserving soil health. The production of bioLPG 
offers new revenue streams for farmers using their farm-generated 
waste and residues. It is used in many applications in the 
agriculture sector such as drying of grain, heating of greenhouses, 
and stables, and to power a range of machinery such as tractors and 
forklift trucks.

Investing in R&D on a global basis

SHV Energy launched an open innovation challenge to find new 
partners to co-develop innovative solutions, find new ideas and 
create mutual opportunities. It is focused on seeking pathways to 
produce C3/C4 saturated hydrocarbons (LPG) from sustainable 
feedstocks with high yields. 

We received 27 entries from universities and research-intensive
organisations that are spread across the globe.

Five winners have been shortlisted and SHV Energy is proud to 
announce partnership with them. 
https://www.shv.nl/news/five-winners-shv-energy-sustainable-
fuels-open-innovation-challenge

A Sustainable Future
Having already launched bioLPG, SHV Energy is now preparing for 
the commercialisation of renewable Dimethyl Ether (DME). SHV 
Energy also signed a 5-year agreement on bioLNG in Italy with Air 
Liquide in March 2021. The aim is to explore opportunities and 
expand product portfolio to include new fuels such as hydrogen.

Visit shvenergy.com/what-we-do/bioLPG or contact our  
Sustainable Fuels Team now to find out more.

Sustainablefuels@shvenergy.com

Advancing Energy Together
via Renewable Gases
SHV Energy specialist companies  
provide decentralised, low-carbon 
and clean energy solutions to  
30 million business and residential  
customers worldwide

Biorefinery GasificationPower to Gas Anaerobic 
Digestion
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2.3 UPGRADING TECHNOLOGIES FOR 
BIOMETHANE PRODUCTION

A range of technologies are available for the 
upgrading of biogas to biomethane3. Figure 2.13 
reveals that more than ¾ of the biomethane 
plants currently active use either membrane 
separation (39%), water scrubbing (22%) or 
chemical scrubbing (18%) as their upgrading 
technology. The remaining plants use pressure 
swing adsorption (12%), cryogenic separation 
(1%) and physical scrubbing (1%). For 7% of 
European biomethane plants, no data concerning 
the upgrading technology is available to the EBA 
database.

Figure 2.15 shows the number of newly installed 
plants each year using each of the different 

39%

18%

12%

1%

Pressure swing adsorptionChemical absorption

Membrane separation Water scrubbing

Cryogenic separation

22%

1%
7%

Physical absorption

Unknown

Figure 2.13: 
Relative use of different upgrading technologies in Europe 
in 2020

Figure 2.14: 
Relative use of different upgrading 
technologies in European countries 
in 2020
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upgrading technologies. Whereas previously 
(2008 – 2012), chemical scrubbing was the most 
frequently installed technology at new plants, there 
has been a shift towards membrane separation 
since 2013. 76 of the plants starting operation in 
2020 – 47% of the total number of newly installed 
plants that year – are known to use membrane 
separation as their upgrading technology. The 

relative use of different upgrading technologies 
varies between European countries, as shown in 
Figure 2.14. 

2.4 CONNECTION TO THE GAS GRID

Biomethane plants can be connected to the 
distribution gird or the transport grid4, or they can 
be set up without a grid connection. The choice 
as to whether to connect a biomethane plant to 
either the distribution or the transport grid can 
be influenced by a number of factors. Firstly, the 
vicinity of the relevant grid to the plant’s location 
is of considerable importance as the connection 
costs will be largely determined by the distance 
between the plant and the grid. Connection to 
the transport grid can be of particular interest to 
larger biomethane plants as the transport grid 
has higher capacities and can therefore handle 
larger volumes. Injection into the transport 
grid requires the biomethane to be delivered 
at higher pressure, however, and biomethane 
plants also have the option of producing on-site 
Bio-CNG or Bio-LNG and avoiding the need for a 

Figure 2.15: 
Number of new biomethane 
plants in Europe per upgrading 
technology, 2008 - 2020
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Figure 15 Number of new biomethane plants each year, 2008 - 2020, per upgrading technology used
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Percentage of biomethane plants connected to the 
distribution and transport grids in Europe in 2020
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grid connection altogether. Bio-CNG or Bio-LNG 
can be delivered to a filling station to be sold as 
a transport fuel or transported via truck to its 
final end-users. Off-grid biomethane production 
is of particular interest in rural areas with limited 
access to the gas grid. 

47% of the biomethane plants currently active 
in Europe are known to be connected to the 
distribution grid and 20% are known to be 
connected to the transport grid. 10% of European 

biomethane plants do not have a grid connection 
and for the remaining 23% of Europe’s plants 
no information is available to the EBA database 
(Figure 2.16).

Figure 2.17 shows the percentage of biomethane 
plants connected to either the distribution or 
the transport grid in each country. In some 
countries, such as Sweden and Norway, the gas 
grid infrastructure is limited. In these cases, 
biomethane production takes place largely off-
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Figure 17 Share of biomethane plants connected to the distribution and transport grid in European countries in 2020
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Figure 18 Total newly installed biomethane production capacity in Europe each year broken down per
plant size
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Figure 2.17: 
Percentage of biomethane plants connected 
to the distribution and transport grids in 
European countries in 2020
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grid but still provides a green fuel for (heavy duty) 
transport throughout the country in question. 
Italy has more plants connected to the transport 
grid than other countries because its biomethane 
plants tend to be larger.

2.5 SIZE RANGES OF BIOMETHANE PLANTS

Europe’s biomethane market includes many 
smaller biomethane plants, as well as plants 
with large production capacities. Figure 2.18 
shows a breakdown by plant size range of the 
newly installed capacity in Europe each year. This 
graph includes data from 92% of the biomethane 
plants in Europe; the size of the remaining plants 
is unknown to the EBA database. All size ranges 
contributed in similar proportions to the growth of 
Europe’s overall biomethane production capacity 
in 2020. It is also clear from Figure 2.18 that an 
increasing share of smaller biomethane plants are 
being built. In France, for example, new plants are 
generally smaller and use agricultural residues 
whereas in Italy and the Netherlands, plants are 
often larger and use various types of substrates. 
The increase in the number of smaller biomethane 

plants highlights the increasing feasibility of 
biomethane production plants in all size ranges, 
from small to larger plants. However, plants with 
a size < 50 m³/h are generally not built, except for 
demonstration purposes.

Although there is an increase in smaller 
biomethane plants, the average yearly 
biomethane production per plant in Europe 
has remained stable at around 36 GWh yearly 
production per plant for the last five years. In 
2020, there was even a slight increase from 35.7 
GWh/year to 36.5 GWh/year. This demonstrates 
the increasing uptime and performance of both 
new and existing biomethane plants in Europe.

The total number of active biomethane plants in 
Europe in each size range is shown in Figure 2.19.

2.6 TYPES OF FEEDSTOCKS USED FOR BIOGAS 
PRODUCTION

Figure 2.20 sets out in mass percentages the 
relative use of different feedstocks (excluding 
landfill) for biogas production in 11 European 
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Figure 19 Total number of active biomethane plants in Europe per plant size range
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Figure 20 Relative use of different feedstocks for biogas production in European countries in 2020
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countries. The categories used earlier in this 
chapter are divided further: the agriculture-based 
biogas plants previously referred to comprise 
three of the feedstock types listed in the graph 
below, namely agricultural residues, sequential 
crops and energy crops. The feedstocks from 
industrial biogas plants are split into industrial 
waste excluding sludges, and industrial sludges. 
Landfill plants are excluded from Figure 2.20. 

The collection of data on feedstock use is 
challenging for a number of national biogas 
associations and counting methods can differ 
between countries. Nevertheless, continuous 
efforts in recent years have provided insight into 
the types of feedstocks used for biogas production 
in many European countries. The feedstock 
profiles shown draw on the datasets provided for 
the year 2020. In several countries, there is one 
dominant feedstock type for biogas production, 
although which feedstock type that is, varies from 
country to country.

For instance, in Belgium – Wallonia, Sweden and 
Ukraine, a sizeable share of the industrial waste 
and sludges from (for example) the food and 
beverage industry goes towards the production of 
biogas. In Cyprus, Denmark, Greece and Poland, 
agricultural residues clearly dominate the biogas 
market. In Germany, energy crops and agricultural 
residues are of equal importance, and together 
make up the vast majority of the feedstocks used. 
In the future, the use of energy crops to produce 
biogas is expected to be replaced by sustainable 
cropping, for example with the introduction of 
sequential cropping systems5.

2.7 TYPES OF FEEDSTOCKS USED FOR 
BIOMETHANE PRODUCTION

Figure 2.21 shows the number of newly installed 
biomethane plants in Europe each year, overall 
and for each different feedstock type. A clear 
trend is visible in feedstock usage: 2013 saw 
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Relative use of different feedstock 
types for biogas production in 
selected European countries in 2020

5 - This topic is further discussed in Chapter 3. 
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Figure 21 Total number of newly installed biomethane plants each year, 2008-2021, overall and per main feedstock type
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the beginning of a move away from energy 
crops, towards agricultural residues, organic 
municipal solid waste, and sewage sludge. From 
2017, almost no new plants were established to 
run on energy crops. This change partly reflects 
the fact that growth in biomethane production 
is no longer located primarily in Germany, with 
more plants instead being built in France, Italy, 
the Netherlands, and Denmark. Whereas a large 
share of biomethane plants in Germany run on 
energy crops, plants in the countries currently 
leading growth in the sector run principally on 
agricultural residues and to a lesser extent also on 

organic municipal solid waste and sewage sludge. 
This trend is expected to continue. Moreover, as 
mentioned above, energy crops used in existing 
plants are expected to be replaced in the future 
by sustainable cropping.

Energy crops Sewage sludge Industrial Organic municipal solid waste

Agricultural UnknownLandfil

Figure 2.21: 
Total number of newly installed 
biomethane plants in Europe each year, 
2008-2021, overall and per feedstock type
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3. Growth prospects and 
solutions for the future

This chapter illustrates the growth potential of 
the biogas and biomethane sectors according to 
different studies. It calculates an average figure 
for potential biogas and biomethane production 
per feedstock type, drawing on projections made 
by a number of different studies, and goes on to 
examine solutions for the future in terms of gas 
infrastructure and the biogas business model. 
The chapter concludes by highlighting the cost-
effectiveness of making GHG emissions savings by 
producing biogas and biomethane.

3.1 THE BIOGAS AND BIOMETHANE POTENTIAL 
OF SUSTAINABLE FEEDSTOCKS

In this section, the growth potential of the biogas 
and biomethane sectors according to different 
studies is summarised and visualised. First, 
a comparison is made of the total figures for 
potential biogas and biomethane production 
given in each study. This is then followed by a 
more in-depth analysis, examining the biogas and 
biomethane production potential for each type 
of sustainable feedstock supply, as calculated in 
the various studies. Lastly, the key characteristics 
of each study are described, along with the main 
methodology and assumptions made.

COMPARISON OF PROJECTIONS FOR TOTAL 
POTENTIAL BIOGAS AND BIOMETHANE 
PRODUCTION 

Potential biogas and biomethane production in 
Europe and the requisite sustainable feedstock 
supply have been estimated and calculated 
by various studies in recent years. The studies 
selected for the purpose of this comparison are:

• “The optimal role for gas in a net-zero emissions 
energy system” by the Gas for Climate 
consortium (2019)

• “Future markets for renewable gases & 
hydrogen” by Cerre (2019)

• “Outlook for biogas and biomethane: Prospects 
for organic growth” by the International Energy 
Agency (IEA) (2020)

• “European Carbon Neutrality: The Importance 
of Gas” by Eurogas (2020)

• “Optimal use of biogas from waste streams 
– An assessment of the potential of biogas 
from digestion in the EU beyond 2020” by the 
European Commission (2016)

Although there are naturally differences in 
methodology and assumptions between studies, 
all reach similar conclusions regarding potential 
biogas and biomethane production by 2030 and 
2050. There is a consensus that by 2030, the biogas 
and biomethane sectors combined can almost 

“Reaching the goal of Net 
Zero Carbon emissions by 
2050 does not only require 
renewable electricity, 
but also green gases. The 
potential of sustainable 
biomass available in 2050 
in EU27+10 could allow to 
produce over 1,700 TWh of 
biomethane.”

Annette Kroll
(ENGIE) 
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18 bcm / 191 TWh
Current production (2020)

44 bcm / 467 TWh 
European Commission
(2030)

95 bcm / 1,020 TWh
Gas for Climate (2050)

125 bcm / 1,326 TWh
IEA (2040)

35 bcm / 375 TWh 
Eurogas (2030)

35 bcm / 370 TWh 
Gas for Climate (2030)

95 bcm / 1,008 TWh 
Eurogas (2050)

124 bcm / 1,316 TWh 
Cerre (no timeframe given)

double their production and by 2050, production 
can increase more than fivefold relative to today’s 
levels. The potential biogas and biomethane 
production calculated for 2030 ranges between 
35 and 42 bcm, equivalent to 370 TWh and 467 
TWh and representing between 46 and 58 GW of 
production capacity. Even as far ahead as 2050, 
the predictions from Eurogas (95 bcm or 1,008 
TWh) and the Gas for Climate consortium (95 bcm 
or 1,020 TWh) are very similar, representing 126 
and 128 GW of production capacity, respectively. 
The International Energy Agency (IEA) calculates 
Europe’s overall biomethane potential as 125 bcm 
or 1,326 TWh, representing 166 GW of production 
capacity. According to the IEA, this potential is 
reachable by 2040.

95 bcm – the potential biogas and biomethane 
production calculated to be reachable by 2050 
– equals 24% of the natural gas consumption of 
the EU in 2020. Assuming total gas consumption 
reduces over the years to come, it is estimated 

that biomethane will be able to cover 30 – 40% 
of gas demand by 2050.

Figure 3.1 shows potential biogas and biomethane 
production for 2030, 2040 and 2050, according 
to the different studies. The numbers are 
presented as the yearly production potential in 
bcm and TWh. Where needed, the caloric value of 
biomethane (10,61 kWh/Nm³) was used to convert 
from bcm to TWh and vice versa. The information 
from Figure 3.1, together with the corresponding 
production capacity in GW, is also set out in Table 
3.1. An annual figure of 8,000 productive hours 
was used to calculate production capacity in GW 
based on the projected values for production 
potential in TWh.

The various studies put forward different 
arguments for the growth of sustainable 
feedstock supply over time. Improved waste 
management and collection programmes will 
increase the supply of food waste. On the other 

Figure 3.1: 
Potential European biogas and biometha-
ne production for 2030, 2040 and 2050, as 
calculated by the various studies, expressed 
in bcm and TWh
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hand, however, this will reduce the availability of 
landfill gas. Next, both the GfC and IEA studies 
consider the practice of sustainable sequential 
cropping, in which two crops instead of one 
are produced on the existing agricultural land 
within any given year, as a means to enhance the 
sustainability of agricultural systems in Europe. 
The implementation of sequential cropping 
schemes results in soil enhancement (C-Farming 
and soil biodiversity), as well as supplying a 
significant amount of sustainable feedstock. 
Gasification – an alternative route to biomethane 
production – opens up the possibility of using two 
additional sources of solid biomass feedstock, 
namely forestry residues and wood processing 
residues. New potential feedstocks such as 
seaweed and algae are generally not yet included 
in the calculations, due to uncertainties as to their 
future supply.

POTENTIAL BIOGAS AND BIOMETHANE 
PRODUCTION CALCULATED PER FEEDSTOCK 
TYPE

Alongside the total figures for biogas and 
biomethane production potential, given in 
the previous section, most studies distinguish 

between the biogas and biomethane production 
potential of the various feedstock types. Potential 
gas production levels per feedstock type are 
included in the above-mentioned studies, but 
also examined by dedicated studies of specific 
types of feedstocks. Two of the latter type of 
study are drawn on in this chapter: 

• “The role of biogas production from industrial 
wastewaters in reaching climate neutrality by 
2050” by the EBA working group “wastewater”. 
(2021)

• “The role of sequential cropping and 
Biogasdoneright in enhancing the sustainability 
of agricultural systems in Europe” by Ghent 
University (2021)

Table 3.2 provides an overview of the potential 
biogas and biomethane production calculated 
per feedstock type in the various studies. The 
feedstock supply is divided into the following 
categories: sequential crops, agricultural residues, 
manure, food waste, industrial wastewater, 
sewage sludge and gasification. 

As can be seen from this overview, not all studies 
consider all feedstock types. If the average 

Table 3.1 : 
Potential European biogas and biomethane 
production for 2030, 2040 and 2050, as calcu-
lated by the various studies
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potential biogas and biomethane production for 
each feedstock type is taken and those averaged 
values are subsequently added together, the 
resulting total potential biogas and biomethane 
production is 1,673 TWh – considerably higher 
than the figures for total production potential 
given in Figure 3.1 and Table 3.1. This suggests 
that the potential values given in Figure 3.1 should 
be seen as conservative.

The study by the European Commission is left 
out of the above comparison, as its calculations 
of production potential only look as far ahead as 
2030. Similarly, the Eurogas study is also excluded 
here as it takes a different approach to the others, 
basing its calculations on the projected demand 
for biomethane rather than the availability of 
feedstocks. The IEA report makes no distinction 
between sequential crops and agricultural 
residues, so the combined figure it offers for both 
is considered here as sequential crops for the 
calculations. In the IEA report, the break-down 
of biogas and biomethane production potential 
by feedstock type is made based on the global 
average shares per feedstock cited in the report.

Table 3.2 : 
Biogas and biomethane production potential 
calculated per feedstock type in the various 
studies (TWh)

Figure 3.2: 
Illustration of total biomethane production potential by 
adding together the average values per feedstock type 
from Table 3.2 (TWh)
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“Sequential cropping 
practices in combination with 
agroecological practices such 
as minimum or no-tillage 
provide large benefits such 
as carbon sequestration, 
improved soil fertility and 
emissions reductions.” 

Emilio Folli 
(Consorzio Italiano Biogas) 
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KEY CHARACTERISTICS AND ASSUMPTIONS 
OF THE STUDIES UNDER CONSIDERATION

Gas for Climate 

“The optimal role of gas in a net-zero emissions 
energy system” was a study carried out by the Gas 
for Climate consortium and published in 2019. 
It quantifies the sustainable potential, attainable 
by 2050, for EU biomethane production using 
biomass collected in the EU. When calculating the 
potential for renewable gas production, this study 
starts from the premiss that all biomass should be 
produced sustainably and that net-zero lifecycle 
emissions should be ensured. It assumes that 
sustainable biomethane neither replaces existing 
food and feed production, nor leads to unwanted 
direct or indirect land use change. Sequential crop 
schemes, in which two crops instead of one are 
produced on the existing agricultural land within 
any given year, are included in the calculated 
potential, but only the crops that are produced 
in addition to the existing (main) crops are 
considered. Biomethane production from both 
anaerobic digestion and thermal gasification is 
included in the potential.

This study was followed in 2020 by Gas for Climate’s 
“Gas Decarbonisation Pathways 2020-2050”, 
which included calculation of the intermediate 
2030 potential production levels.

Cerre

The Cerre study, “Future markets for renewable 
gases & hydrogen”, was published in 2019 and 
investigates the overall technical potential for 
biomethane production in the EU, as determined 
by the availability of feedstock. In identifying the 
biomethane potential of anaerobic digestion, 
two main feedstock types are included – manure, 
and crop residues that can be harvested in a 
sustainable manner. A limit of 25km was set for 

the transport of feedstock to anaerobic digestion 
sites; in calculating the potential biomethane 
production from thermal gasification, however, 
all feedstocks available for gasification at EU level 
were included. The results of the study represent 
the total technical biomethane production 
potential in the EU – no specific timeframe is 
given.

International Energy Agency (IEA)

The World Energy Outlook special report, 
“Outlook for biogas and biomethane: Prospects 
for organic growth”, was published in 2020 by 
the International Energy Agency (IEA). It entails 
a detailed study of the worldwide availability 
of sustainable feedstocks for biogas and 
biomethane and concludes that the technical 
potential to produce these gases is huge and 
largely untapped. The feedstocks included are 
sequential crops, crop residues, animal manure, 
municipal solid waste, wastewater and – for the 
direct production of biomethane via gasification – 
forestry residues. The assessment considers only 
those feedstocks that do not compete with food 
production for agricultural land. It argues that 
the overall potential for biogas and biomethane 
production is set to grow rapidly over the next 
two decades, due to the increased availability of 
the various feedstocks in a larger global economy, 
including improvement in waste management and 
collection programmes. The figures for potential 
production are calculated to be achievable by 
2040. For the sake of comparison, the numbers 
considered in this chapter only include the 
European part of the global potential calculated 
in the IEA study.

Eurogas

DNV GL (now known as DNV) conducted the study, 
“European Carbon Neutrality: The importance of 
Gas”, which was commissioned by Eurogas. The 
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study was published in 2020 and investigates 
the potential demand for biomethane by 2050. 
After calculating the biomethane demand in 
2050, the study examines whether this demand 
can be met with the feedstocks available in 
Europe. It considers feedstock availability both 
for biomethane derived from anaerobic digestion 
and for biomethane from thermal gasification. 
The availability of feedstocks is calculated using 
average figures derived from a variety of pre-
existing studies. The literature review includes 
academic papers and reports published by interest 
organisations, consultancies and institutes. Most 
papers reviewed consider only feedstocks which 
comply with the sustainability criteria in the RED 
II. For biomethane from anaerobic digestion this 
includes agricultural residues, crop residues, 
intermediate crops, manure residues, municipal 
waste and industrial waste. For biomethane from 
gasification this includes forestry residues, logging 
and wood cutting residues, and sometimes waste 
from forestry-related industries, such as paper 
production. 

European Commission

The study, “Optimal use of biogas from waste 
streams – An assessment of the potential of 
biogas from digestion in the EU beyond 2020”, 
was initiated by the European Commission and 
carried out by CE Delft, Eclareon and Wageningen 
Research. It was published in 2016 and examines 
potential biomethane production in the EU 
by 2030. The study includes both growth and 
accelerated growth scenarios; the results from the 
accelerated growth scenario are the ones included 
in this chapter. The feedstock availabilities used in 
this study follow strict sustainability and resource 
efficiency criteria. Six categories of biomass are 
used in calculating potential values: energy crops, 
solid manure, liquid manure, agricultural residue 
streams, organic waste, and sludge. Gasification is 
excluded from the calculations.

EBA working group “wastewater”

The paper “The role of biogas production from 
industrial wastewaters in reaching climate 
neutrality by 2050” was written by the EBA 
“wastewater” working group, whose participants 
include industry experts, technology providers and 
members of academia. The working group mapped 
the opportunities for producing biogas from 
industrial wastewater and quantified the biogas 
production potential of different EU industry 
sectors. The results show that biogas has very 
significant potential to mitigate methane emissions 
from wastewater whilst at the same time making 
wastewater a huge potential source of renewable 
energy. 

Ghent University

The paper “The role of sequential cropping and 
BiogasdonerightTM in enhancing the sustainability 
of agricultural systems in Europe” was elaborated 
by Ghent University and published in October 
2021. In the paper, sequential crop calendars 
were developed for different EU climate regions, 
and the EU biomethane potential of the anaerobic 
digestion of sequential crops was estimated for a 
conservative scenario and a maximum scenario. 

“Our study confirmed 
a minimum realistic 
biomethane potential of 46 
bcm/year using 15% of arable 
land in Europe that could be 
unlocked by the anaerobic 
digestion of sequential crops, 
and a maximum potential 
of 185 bcm/year when using 
60% of the arable land.” 

Francesca Magnolo
(Ghent University)
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The additional benefits of the combination of 
sequential cropping with other agricultural 
conservation practices and digestate use included 
in the BDRTM system were also discussed.

3.2 INFRASTRUCTURE FOR THE FUTURE

As stated above, it is estimated that biomethane 
can meet 30 – 40% of EU gas demand by 2050. 
The remaining demand can be met by other 
green gases such as green hydrogen. Whereas 
biomethane is chemically identical to natural gas 
and can thus be transported via the existing gas 
infrastructure, however, hydrogen is a completely 
different energy-containing molecule. Several 
studies affirm that hydrogen can be mixed 
with biomethane or natural gas to a certain 
extent but there is a consensus that, when large 
volumes of hydrogen become available, separate 
infrastructure for transporting hydrogen will be 
needed.

Given the above, it is important to develop 
a vision of how biomethane and hydrogen 
will integrate with each other in the future. 

Eventually a differentiation between the end 
use application of both energy carriers can be 
made if this is calculated as more cost-efficient. 
Future infrastructure investments should aim to 
strengthen the distribution of renewable gases 
by considering the specific requirements of each 
gas as well as their most suitable deployment.
Now that larger volumes of biomethane are 
being injected in Europe’s gas grids, a transition 
is taking place from centralised gas production 
towards a more decentralised approach. Next, 
it needs to be considered that biomethane can 
have a slightly different composition than natural 
gas. Solutions are already being developed and 
implemented to overcome both aspects.

For example, reverse flow facilities now exist to 
support the gas grid to distribute decentralised 
biomethane production by implementing 
bidirectional flow from the distribution to the 
transport grid and vice versa. According to 
the Gas for Climate consortium, there are 15 
reverse flow facilities in operation and 25 under 
development; 16 further feasibility studies have 
also been announced. This is necessary, as a high 
percentage of biomethane plants is connected 
to the distribution grid, while a lower percentage 
is connected to the transport grid. If too much 
biomethane is injected in the low-pressure 
distribution grid, the biomethane can be 
compressed and injected into the high-pressure 
transport grid.

Smart gas grids, on the other hand, can 
accommodate the slight fluctuations in gas 
composition that occur due to the injection 
of biomethane. Smart gas grids can measure 
the gas composition in real time. The gas end-
users in turn can adjust their gas application 
devices to the gas compositions delivered. The 
implementation of smart gas grids will ensure 
the continued energy efficiency of existing gas 
applications.

"The EBA-WG demonstrated 
that it is possible to recover 
around 142 TWh or 13 
bcm per year by valorising 
industrial wastewater. The 
current market penetration 
of anaerobic digestion in 
SME’s is below 10% at EU 
level."

Vasileios Diamantis 
(Democraticus University 

of Thrace) 
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Additional synergies between biomethane and 
hydrogen can be developed in the future. For 
example, in rural areas where there could be 
a future need for hydrogen, biohydrogen from 
biomethane can be produced from biomethane 
to provide a local source of green energy. This 
approach will be cheaper for rural areas, as the 
cost of hydrogen transport is avoided. On the 
other hand, developments are taking place to 
increase the methane yield at anaerobic digestion 
plants by combining hydrogen with the raw biogas. 
The carbon dioxide present in the biogas will 
then combine with hydrogen to form additional 
biomethane. The development of synergies 
between both green gases will be key to meeting 
future gas market demands.

3.3 COST EFFICIENT GREENHOUSE GAS SAVINGS

The biogas and biomethane industries are 
significant and growing contributors to the effort 
to achieve climate neutrality by 2050. As calculated 
by the World Biogas Association, the sector has 
the potential to reduce worldwide greenhouse 
gas (GHG) emissions by 10-13%1. The biogas 
and biomethane industries reduce emissions in 
many different ways, including the avoidance of 
emissions by replacing fossil fuels; the avoidance of 
methane emissions from manure; the production 
of green fertiliser, which replaces carbon-intensive 
chemical fertilisers; carbon storage in soils; and 
carbon capture and storage.

To fully understand the benefits of biogas 
and biomethane production, it is essential to 
understand the concept of the “short carbon cycle”. 
Unlike natural gas or oil, biogas and biomethane 
are produced from fresh organic materials. These 
are themselves derived from biomass, directly 
(agricultural residues, sequential crops, green 
waste etc.) or indirectly (sewage sludge, manure, 
etc.). During its growth, this biomass has captured 

a certain amount of CO2 from the atmosphere 
to enable photosynthesis. This captured CO2 is 
partly returned to the atmosphere during the 
combustion of biogas or biomethane, and then 
captured again by the newly growing biomass, 
and so on. We are thus talking about biogenic CO2, 
as opposed to fossil-based CO2, which is released 
after millions of years of storage underground 
and was previously not accessible.

As explained above, further GHG reduction 
can be achieved. The most important ways in 
which biogas and biomethane industries avoid 
emissions are the following:

• Avoidance of emissions due to the 
replacement of fossil fuels.

• Avoidance of emissions due to improved 
waste management, in particular the 
avoidance of methane emissions from 
manure.

• Avoidance of the emissions associated 
with the production of mineral fertilisers, 
which can be wholly or partly replaced with 
digestate.

• The capture of carbon from digested biomass 
in the soil, when digestate is applied to the 
land. In this way, anaerobic digestion enables 
soils to serve as carbon sinks. The practice 
also rebuilds humus, which is essential for 
plant growth. 

• Carbon capture and use or carbon capture 
and storage, using the separated biogenic 
CO2 stream after biogas upgrading.

This combination of pathways to avoid greenhouse 
gas emissions from the biogas and biomethane 
industries makes it possible to create an even 
negative carbon footprint.

1 - Global Potential of Biogas, World Biogas Association.
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3.4 REDESIGNING THE BIOGAS BUSINESS MODEL

Whenever and wherever conditions are favourable 
for biogas and biomethane production, plants 
are quickly built, and the sector develops. This 
highlights the readiness of technology when 
paired with experience, knowledge and a receptive 
market. The construction and operational costs 
for biogas and biomethane production are also 
predictable, again making them a popular option 
when conditions are right.

However, due to an improper basis of comparison, 
biomethane is often perceived as not cost 
competitive relative to most fossil energy carriers. 
Producers of biogas and biomethane are currently 
rewarded almost exclusively for the renewable 
energy they produce. The production of biogas 
and biomethane brings a range of other benefits 
for our society. Those additional benefits or 
positive externalities are now undervalued in 
terms of economic value. A solid calculation of the 
economic value of those wider benefits of biogas 
and biomethane is needed, so that the revenue 
channels for biogas and biomethane producers 
can be diversified. In this sense, the different 
costs for society in defined domains when 
biogas production would not take place need to 
be identified. A by no means exhaustive list of 
the positive externalities of biogas production 
comprises: GHG emissions reduction (to the extent 
of creating negative carbon footprints); waste 
processing; replacement of mineral fertilisers; 
increased agronomic value of soils through the 
application of digestate; carbon storage in soils 
through the application of digestate and the 
Biogasdoneright concept; and capturing biogenic 
CO2. The translation of these societal benefits into 
market signals would allow biogas and biomethane 
production to compete on fairer terms with other 

types of energy supply while at the same time 
further stimulating production plants to achieve 
the highest levels of societal benefit.  

Specific positive effects can be economically 
rewarded by means of indirect production 
support mechanisms. Such indirect production 
support already exists in different EU countries 
to some extent. They can take the form of (for 
example) waste treatment incentives and grid 
stability payments (payments for balancing the 
demand and supply of electricity). An additional 
benefit is that attention is drawn to the effect in 
question and consequently its value is raised, 
creating a market for the societal benefits biogas 
and biomethane production bring along. It makes 
sense for economic value to flow towards all the 
services a biogas or biomethane plant provides 
and not only to the amount of energy produced: 
this in turn motivates the plant to optimise its 
positive societal impact.
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4
Policy trends in 

the biomethane and biogas sector
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4. Policy trends in the 
biomethane and biogas sector

The main goal of the European Union for the next 10 years is to reduce the net greenhouse gas emissions by 
55%. As a result of existing climate and energy legislation, the EU’s greenhouse gas emissions have already 
fallen by 24% relative to 1990. Increased efforts are needed, however, in order to make the transition to a 
European net-zero economy by 2050. Policy is a key lever in the effort to achieve systems transition and 
transform the economy for a fair, green and modern future.

aviation and shipping must be reduced by 43 % 
relative to 2005 levels. Fuel suppliers will bear the 
responsibility for achieving this target. 

By the end of 2022, all EU Member States 
must approve a national Strategic Plan which 
establishes the allocations of the Common 
Agricultural Policy (CAP) for the next funding 
period (2023-2027). The CAP Strategic Plans 
should also explain how to achieve the targets 
of the Farm-to-Fork and Biodiversity strategies 
and how to reduce methane emissions from 
agriculture. 

Transformation will involve more than one 
segment of the economy. It will be systemic, 
encompassing society as a whole, from agriculture 
to renewable energy, a new carbon economy and 
green financial markets. The Fit-for-55 Package, 
comprising more than 10 legislative proposals, 
was published on 14th July 2021 to reform the 
previous climate, energy and transport legislation. 
The building sector will face new renewable 
energy targets which create new opportunities for 
biogas and biomethane in heating and cooling 
applications. Likewise, greenhouse gas emissions 
from the whole transport sector, including 
passenger vehicles and heavy duty vehicles, 
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4.1 FIT-FOR-55 PACKAGE

The Fit-for-55 package is made up of thirteen 
cross-cutting legislative proposals comprising 
eight revisions of existing regulations or directives 
and five new proposals. This large adjustment 
package is designed to give the European Union 
the tools to cut its net CO2 emissions by 55% by 
2030 and establish the route to reaching climate 
neutrality by 2050. The European Climate Law, 
passed a few weeks before the publication of the 
Fit-for-55 package, made the 2030 and 2050 goals 
binding.

The Renewable Energy Directive (RED II) will be 
amended to include a more ambitious target of 40 
% renewable energy in final energy consumption 
by 2030 (a considerable increase on the current 
target of 32 %). The Energy Efficiency Directive 
(EED) revision will require EU Member States 
to invest in energy savings. By 2030,  an energy 
efficiency improvement of 36 to 39% must be 

achieved, as well as a 9% reduction in total energy 
demand. 

The scope of the Emission Trading System 
(ETS), the EU CO2 market, will be broadened to 
include maritime transport and a parallel ETS 
for buildings and transport will be developed 
to encourage more efficient and cleaner energy 
consumption leading to greenhouse gas savings 
of 61 % in sectors covered by the current ETS and 
43% in the buildings and road transport sectors.

An amendment to the regulation concerning 
CO2 emission standards for cars and vans is 
also proposed, with the aim of directing further 
investment into so-called zero-emission vehicles.

Adjustments to the Effort Sharing Regulation 
will raise the ambition of EU Member States 
to reduce emissions in sectors that do not fall 
within the scope of the ETS, such as waste and 
agriculture. All countries will have to invest to 
scale up their capacity in the separate collection 
of bio-waste to minimise disposal in landfills and 
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incinerators. Anaerobic digestion (AD) offers a win-
win solution to waste and agriculture emissions: it 
enables the recycling of bio-waste and it prevents 
methane emissions from manure storage. The 
scope of the Land Use, Land Use Change and 
Forestry Regulation (LULUCF), which covers 
emissions, including the removal of greenhouse 
gas emissions, will also be edited to include non-
CO2 agricultural emissions (such as methane) as 
of 2031.

The ReFuel EU Aviation & Fuel EU Maritime 
Regulations encourage the use of sustainable fuels 
for aircraft and ships. Changes to the Alternative 
Fuels Infrastructure Directive (AFID) will bring 
alternative fuel infrastructure deployment rules 
into line with new climate targets. 
 
The introduction of the Carbon Border 
Adjustment Mechanism (CBAM), designed to 

create a level playing field between companies 
operating in Europe and those that relocate 
their polluting industries to third countries with 
less stringent climate rules, is a source of much 
current debate, as is the revision of the Energy 
Taxation Directive.

The Social Climate Fund (EUR 72.2 billion from 
2025 to 2032), also announced as part of the 
Fit-for-55 package, is designed as a cohesion 
instrument to support a fair and just transition in 
all EU Member States.

4.2 PROPOSALS FOR RENEWABLE HEATING

Higher targets for renewable energy in heating, 
included in the Renewable Energy Directive, as 
well as greater decarbonisation ambition within 
the ETS, create potential opportunities for biogas 
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to contribute. An EU-level target of 49% renewable 
energy in buildings has also been proposed, as 
well as a 1.1 percentage point annual increase in 
renewable energy use in heating in each Member 
State. The revision of the Energy Efficiency 
Directive sets a series of increasing thresholds for 
renewable energy use in district heating. 

The proposed Energy Taxation Directive 
establishes for the first time minimum taxation 
levels for biogas, with the lowest level applicable to 
“advanced biogas”. It applies a minimum taxation 
rate of zero to biogas in intra-EU air navigation and 
intra-EU waterborne navigation. For households, 
the taxation rate starts at 0 followed by a yearly 
increase to reach the applicable minimum taxation 
levels over a period of 10 years.

Realising the potential of biogas and biomethane 
will also depend on other factors such as 
legislation at national level and the availability of 
biomethane in a fluid cross-border market,  as 
well as  the revision of the Directive on the Energy 
Performance of Buildings (EPBD). This revision will 
be proposed in December 2021 by the European 
Commission. It is expected to address CO2 
emissions by heating appliances and could be an 
opportunity to recognize hybrid heating solutions 
as a source of renewable heat and demand-side 
flexibility.

4.3 TRANSPORT POLICY

The European transport sector has not achieved 
the same gradual reduction in emissions as other 
sectors and its emissions are a major contributor 
to climate change. The sector was therefore a 
particular target of the Commission’s Fit-for-55 
package, which aims to align the regulatory 
network for fuels, vehicles and infrastructure with 
the 2030 and 2050 climate objectives.

The Commission’s approach to road transport 
is focused on so-called zero-emission solutions, 
determined according to the tailpipe approach. 
In this line of reasoning, the origin of the fuel is 
secondary to the combustion emissions. Such 
an approach naturally favours electricity and 
fuel cells. Light-duty vehicles must reach 100% 
emissions savings by 2035 which means that, 
de facto, no new CNG vehicles can be sold 
from 2035, even though CNG vehicles powered 
by BioCNG can reach the same or even better 
levels of emissions savings as vehicles powered 
by electricity. This proposal by the Commission, 
if adopted by the European Parliament and the 
Council, will have an enormous negative impact 
on the biogas sector, limiting the use of biogas 
to heavy-duty transport and the maritime 
sector. In line with the vehicle legislation, the 
Alternative Fuels Infrastructure Regulation 
does not put forward any targets for improved 
CNG infrastructure. Any remaining gaps in LNG 
infrastructure (road and maritime) will be filled 
by 2025. The Renewable Energy Directive 
still includes a target for advanced biofuels but 
the multipliers have been removed from road 
transport altogether.  The use of biofuels in the 
shipping and aviation sectors is incentivised, but 
by a moderate multiplier of 1.2. More positively, 
the Commission’s impact assessment for the Fuel 
EU Maritime Regulation predicts that as soon 
as 2030, advanced biofuels will make up three 

“Biomethane has potential 
and is very versatile. A 
long-term policy is needed 
to ensure sustainable 
feedstocks and certification 
of gases”

Peter Zeniewski 
(International 

Energy Agency)
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quarters of all fuel used in the maritime sector 
and by 2050, the portion of advanced biofuels in 
the maritime sector should exceed 90%. The Fuel 
EU Maritime Regulation, based on a well-to-wake 
approach, is one of the most constructive parts of 
the package and does aim to incentivise a higher 
use of renewable fuels, such as bio-LNG, in the 
shipping sector.    

4.4 COMMON AGRICULTURAL POLICY

The Common Agricultural Policy’s new funding 
period is 2023-2027. EU Agricultural Ministers are 
currently drafting their national CAP Strategic 
Plans and will deliver them to the EC by 31st 
December 2021. Negotiations over the approval 
of the plans will be carried out throughout 2022 
with a view to approving and implementing them 
from 1st January 2023. CAP Strategic Plans will 
have to show how countries plan to achieve the 
CAP specific objectives as well as the European 
Union’s targets for 2030, as set out in the Farm-
to-Fork Strategy and the Biodiversity Strategy. 
Nine CAP specific objectives are set out in Article 
6 of the Regulation. Among other objectives, 
the CAP should contribute to climate change 
mitigation and adaptation, including by reducing 
greenhouse gas emissions and enhancing carbon 
sequestration, as well as promoting sustainable 
energy.

Member States can use the CAP funding to finance 
renewable energy production and in any form that 
is compliant with the sustainability criteria of the 
Renewable Energy Directive. Anaerobic Digestion 
is a reliable way for Member States to reduce 
their carbon and methane footprint in agriculture. 
Investment in the construction of additional AD 
capacity, especially where the aim is to reduce 
pollution and emissions from excess manure and 
to recycle nutrients in organic fertilisers, should 
be considered in line with the sustainability 

objectives of the CAP and the Renewable Energy 
Directive –  as long as  the risk causing indirect 
land use change (ILUC) through the planting of 
monocultures for energy purposes is kept to a 
minimum. In addition, the CAP will seek to reduce 
dependence on chemical fertilisers and pesticides 
and thus protect biodiversity and ecosystems. 

The CAP will also finance land and soil 
management practices that help to preserve 
carbon sinks – e.g. protection of forest, peatland, 
wetland and grassland – and enhance carbon 
sequestration – e.g. permanent crops with 
permanent green cover. The main vision of 
sustainable carbon cycles and related funding 
opportunities for experimenting with new carbon 
farming practices will be set out in an official 
European Commission Communication, expected 
in 2022. 

4.5 METHANE EMISSIONS

In order to achieve carbon neutrality, it is also 
crucial to address emissions of methane, the most 
powerful greenhouse gas after CO2. The European 
Commission published its Methane Strategy in 
2020 and this communication will be followed by 
legislation to regulate methane emissions from 
the energy sector, which will form part of the 
upcoming Hydrogen and Decarbonised Gas 
Market Package in December 2021. 

“EU climate targets and the 
recent increase in natural gas 
prices encourage the market 
uptake of biomethane.”

Marco Buffi 
(Joint Research Center, 
European Commission) 
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Biogas plays a major role preventing methane 
emissions from agriculture and waste 
management. The biogas industry is therefore a 
large net reducer of methane emissions per se 
and methane emissions attributable to AD itself 
are minimal (according to voluntary or mandatory 
measurements made in several European 
countries), although steps must nevertheless be 
taken to avoid them.

The sustainability and greenhouse gas emission 
savings criteria in the Renewable Energy 
Directive already cover methane leakage 
from biogas production. On top of that, the 
EBA supports the establishment of a common 
standard in the biogas sector that takes account 
of the specifics of renewable gas and parallels the 
standard developed by the Oil and Gas Methane 
Partnership (OGMP) for the fossil fuel sector. 
The EBA has suggested the following model for a 
voluntary European scheme to minimise methane 
emissions from biogas. It is based on existing 
national schemes and allows for reasonable 

adjustments according to factors such as plant 
size (with fewer obligations for smaller plants):

• Step 1: Operators required to have a plant 
description with critical control points, which 
can serve as a check list during regular 
inspections of the critical points.

• Step 2: Detection of leaks via in situ gas 
sensor or imaging technology across entire 
site (e.g. handheld, vehicle).

• Step 3: Measurement and quantification. 
Measurement frequency should be 
determined according to the size of the plant.

• Step 4: Short-term (2025) and long-term 
(2040) reduction targets aiming at driving 
down the emissions to a level set by the 
voluntary schemes.

The upcoming legislation in December will, 
however, have an impact on the transport and 
distribution of biogas via pipelines because it will 
address gas infrastructure. 

4.6 SUSTAINABLE FINANCE

The taxonomy, or classification, of sustainable 
activities is a cornerstone of the EU’s strategy on 
sustainable finance. The “Taxonomy Regulation” 
(Regulation (EU) 2020/852)  sets out the 
principles of a classification system to identify 
economic activities that contribute "substantially" 
to at least one of the environmental objectives, 
whilst “doing no significant harm” to the other 
objectives.  Detailed classification criteria are 
being progressively determined by the European 
Commission and its dedicated expert group.

The purpose is to facilitate a reallocation of 
private capital through a common understanding 
of what is sustainable. From 2022, financial 
products labelled as "green", as well as large 
and listed companies, will have to report under 

“Biogas sector has a key 
gap to fill with renewable 
participation in the energy 
mix. With efficient injection 
of capital supporting local 
companies. Biogas can be 
produced from a range of 
feedstocks and has multiple 
uses. It is also an interesting 
case for the circular 
economy.”

Dimitri Koufos 
(European Bank for 
Reconstruction and 

Development)
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the Taxonomy Regulation. The future EU green 
bond standard will also use the Taxonomy as a 
reference. The first climate section of this complex 
classification framework was adopted in June and 
a second climate section, covering nuclear and 
natural gas, is expected to be adopted by the end 
of 2021. Other environmental objectives will be 
addressed in 2022. 

AD and the gasification of sustainable biomass 
are labelled as green, even if some criteria are not 
consistent with the Renewable Energy Directive. 
Power generation, CHP and heat production from 
biogas also qualify as green. The use of biomethane 
in most modes of transport is excluded by the 
criteria, however, as is the manufacture of gas 
vehicles. Some activities, such as the production of 
e-methane, or the capture and reuse of biogenic 
CO2, are not yet covered by the Taxonomy, but 
could be included in future editions.
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5
Biomethane use in transport
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5. Biomethane use in transport

To contribute to the overall climate neutrality 
objective for 2050, greenhouse gas emissions 
(GHG) in the transport sector need to be reduced 
by 90% relative to 1990, as announced by the 
European Commission. Transport produces 27% 
of Europe’s total GHG emissions, according to the 
European Environmental Agency. Despite current 
efforts to electrify transport, the sector has not 
seen the same gradual decrease in GHG emissions 
as other areas of society. Road transport is also 
a major contributor to air pollution, especially 
in cities. Use of biomethane as a transport fuel 
provides an excellent, sustainable and readily 
available alternative to conventional transport 
fuels.

Biomethane can be used as a transport fuel 
in the form of either Bio-CNG or Bio-LNG. Bio-
CNG is compressed biomethane and Bio-LNG 
is biomethane in a liquified state. Bio-CNG and 
Bio-LNG can replace conventional CNG and LNG 
derived from natural gas without any need for 
infrastructure changes. Both fuels can be produced 
either on-site at the biomethane production plant 
or by extracting biomethane from the grid using 
guarantees of origin. When produced on-site, 
Bio-CNG or Bio-LNG can be delivered to a filling 
station where it will be  supplied as a transport 
fuel, or it can be delivered by road directly to its 
final end-users. On-site production of Bio-CNG 
and Bio-LNG is especially of interest in rural areas, 
where it can provide a green fuel at relatively low 
cost and without the need for transport via the 
gas grid.

Bio-LNG has a higher energy density than Bio-CNG, 
making it particularly effective as a sustainable 
fuel for heavy-duty and marine transport. Recent 

studies show that Bio-CNG and Bio-LNG are 
the best performing fuels for decarbonising 
transport, outperforming even electric vehicles 
thanks to their potential to offer a negative 
carbon footprint1.

This chapter explores the current and projected 
development of Bio-LNG production between 
2018 and 2024, along with the on-site production 
of Bio-CNG. The confirmed Bio-LNG production 
capacity by 2024 per country is visualised and 
estimates as to the number of Bio-CNG and Bio-
LNG filling stations in Europe are included.

5.1 DEVELOPMENT OF EUROPEAN BIO-LNG 
PRODUCTION

Figure 5.1 sets out the current and projected 
development of the number of Bio-LNG plants 
and their collective production capacity in TWh 
per year. There were 16 active Bio-LNG plants in 
Europe by mid-2021, and this number is expected 
to increase rapidly in the years 2021 (+ 7 plants in 
the second half of 2021), 2022 (+ 23 plants) and 
2023 (+ 29 plants). Another 3 plants are already 
known to be due to begin operation in 2024. The 
combined European Bio-LNG production capacity 
by 2024, considering only confirmed plants, adds 
up to 10.6 TWh per year.

This projected 2024 production capacity could 
fuel almost 25,000 LNG trucks for the whole year. 
To put this in context, today there are 12,000 
LNG-powered trucks in the European fleet and 
NGVA2 Europe predicts that by 2030, there could 
be as many as 280,000 LNG trucks on the roads, 
representing at least 25% of the total market 

1 - JRC Science for policy report: JEC Well-to-Tank report v5.
2 - Natural & bio Gas Vehicle Association
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share. This fleet of LNG vehicles will require 
approximately 100 TWh of fuel in 2030. These 
numbers illustrate the promising status of Bio-
LNG in LNG transport today and show the extent 
of the role that  Bio-LNG can be expected to play 
in the coming years.

The numbers mentioned above and visualised in 
Figure 5.1 are conservative, as they include only 

projects that have already been made public. 
The number of plants and total production 
capacity may well rise further, if more projects 
are confirmed.

A more detailed overview, with respect to the 
production capacities for the Bio-LNG projects 
under development, is given in Figure 5.2. Of the 
total confirmed capacity of 10.6 TWh per year 
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for 2024, 0.9 TWh is derived from Bio-LNG plants 
already active, 2.6 TWh is associated with projects 
that have already started construction, and 0.5 
TWh derives from projects for which all necessary 
permits have already been received. Announced 
projects account for 3.9 TWh and the remaining 
2.7 TWh relates to projects whose status is 
currently unknown to the EBA database. Of all 78 
Bio-LNG projects known to the EBA, it is estimated 
that 83 percent have a physical connection to a 
biogas upgrading unit, whereas 17 percent of 
the projects purchase biomethane via GOs and 
extract the gas from the gas network.

There is a clear trend towards larger Bio-LNG 
production plants: plant size averaged 52 GWh/
year in 2021 and based on the upcoming projects 
already announced, average plant size expected to 
rise to 184 GWh/year for plants starting operation 
in 2023. This trajectory is likely to continue, as 
plants due to start operation in 2024 have even 
a larger average size, at 386 GWh/year. The 
biggest Bio-LNG plant currently in operation has a 
production capacity of 120 GWh/year; it is situated 

in Norway and began producing Bio-LNG in 2018. 
The biggest planned development announced 
so far is for a plant with a production capacity of 
almost 1,500 GWh/year; it will be in Germany and 
is expected to begin operation in 2022.

Of the 78 Bio-LNG projects mentioned in Figure 
5.2, 40 plants use or will use agricultural residues 
as feedstock, 13 plants use or will use organic 
municipal solid waste, and 6 plants use industrial 
waste. Another 3 plants are sewage sludge-based, 
and one plant uses biomethane originating from 
landfill. The feedstocks used by the remaining 9 

Figure 5.3: 
Confirmed Bio-LNG production 
capacity in 2024 (GWh/year)
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plants are currently unknown to the EBA database. 
None of the Bio-LNG plants active or announced 
are using or will use energy crops, ensuring the 
sustainability of future Bio-LNG production.

Another interesting development taking place 
at Bio-LNG plants is the valorisation of the 
carbon dioxide stream after biogas upgrading. 
One plant in Italy is already using this bio-CO2 
stream for further applications and another 13 
plants are planning to do so. The carbon dioxide 
stream has many applications, including re-use in 
power-to-X cycles to produce synthetic methane, 
applications in the food and beverage industry 
and use as a feedstock in the chemical industry. 
It can also be used in industrial processes, such 
as the production of new construction materials, 
achieving the permanent removal of carbon from 
the atmosphere.

Figure 5.3 shows the confirmed figures for 
anticipated Bio-LNG production capacity in 2024 
by country. Germany, Italy and the Netherlands 
are expected to be the leading producers of Bio-
LNG in the years ahead. Whereas in Germany, 
Bio-LNG production takes place (or will take place) 
primarily in larger liquefication plants purchasing 

biomethane via GOs, Italy’s high overall production 
capacity reflects the combined production 
capacity of many smaller plants. Italy is home to 4 
active Bio-LNG plants, and a further 32 plants are 
at different stages of development. The average 
Bio-LNG production capacity for the active and 
projected plants in Italy amounts to 82 GWh/
year. Almost all Italian Bio-LNG production have a 
physical connection with a biogas upgrading unit. 
The Netherlands also plan to boost their Bio-LNG 
production with the construction of 7 new bio-
LNG plants in the period 2021-2024, eventually 
reaching a production capacity of 1,5 TWh per 
year.
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“As a fuel, biomethane 
brings the highest specific 
greenhouse gas savings. It is 
a climate-friendly alternative 
to natural gas and as a 
sustainable fuel, it can even 
be blended up to 100%.” 

Maximilian Kurth 
(bmp greengas)
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In total, 8 European countries are now active in 
the Bio-LNG market, namely: Belgium, Finland, 
Germany, Italy, the Netherlands, Norway, Sweden, 
and the UK. Although Germany, Italy and the 
Netherlands are now ambitiously expanding their 
Bio-LNG production, the real pioneers of Bio-LNG 
were Norway and Sweden. Europe’s first Bio-LNG 
production plant began operation in Sweden in 
2011; Norway quickly followed suit and began to 
produce Bio-LNG in 2012.

5.2 DEVELOPMENT OF EUROPEAN BIO-CNG 
PRODUCTION

Alongside the rapid growth predicted in the Bio-
LNG market, Bio-CNG production in Europe 
also continues to increase at a constant and 
healthy rate. Of the 992 biomethane plants 
active in Europe by the end of August 2021, 118 
plants are known to compress biomethane on-
site to produce Bio-CNG. Figure 5.4 shows the 
development of the number of biomethane plants 
in Europe producing Bio-CNG on-site, between 

2007 and August 2021. As well as at on-site Bio-
CNG production plants, which have a physical 
connection to a biogas upgrading unit, Bio-CNG 
can be produced directly at filling stations by 
extracting gas from the gas grid and purchasing 
the biomethane via GOs. However, the latter 
type of Bio-CNG production is not considered in 
Figure 5.4.

Figure 5.5 depicts the number of biomethane 
plants per country producing on-site Bio-CNG by 
mid-2021. Sweden (with 68 plants) is currently 
home to most of Europe’s Bio-CNG production 
facilities.

On-site Bio-CNG production is particularly of 
interest in areas with a less developed gas 
network. This is  precisely the situation for 
the Swedish biomethane market, which is to 
a large extent off-grid. Sweden’s gas pipeline 
infrastructure is limited to the south-western 
part of the country, where the transport grid 
is connected to the European gas network 
via Denmark. A significant part of Sweden’s 

Figure 5.5: 
Number of on-site Bio-CNG 
production plants per country by 
mid-2021
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biomethane is therefore transported by road as 
Bio-CNG. Of the 71 biomethane plants in Sweden, 
68 plants produce Bio-CNG on-site; the remaining 
three plants have on-site production of Bio-LNG.

Like Sweden, Finland and Norway also make 
extensive use of on-site Bio-CNG production due 
to their limited gas network. Of the 16 biomethane 
plants in Norway, 14 have on-site Bio-CNG 
production and two plants produce Bio-LNG. In 
Finland, out of 22 plants, 21 produce Bio-CNG and 
one plant produces Bio-LNG.

Estonia only started producing biomethane 
in 2018. The Estonian biomethane industry is 
developing fast, however, and the country has 
decided on a clear strategy in favour of Bio-CNG 
production, all of which is used in the transport 
sector. As a result, all five Estonian plants have an 
on-site Bio-CNG production unit.

FUELLING NEW MOBILITY

DRIVING VALUE THE ETW WAY. WITH EFFICIENT, ECO-FRIENDLY AND HIGHLY AUTOMATED 
PSA UPGRADING SYSTEMS. FIND OUT HOW TO GET MORE FROM YOUR BIOGAS: 

ETW-ENERGIE.DE

“With an existing gas 
infrastructure, Bio-CNG and 
Bio-LNG are often the most 
cost-efficient and sustainable 
ways of decarbonizing heavy-
duty transport. With biogas, 
sustainable transport is not 
difficult, it is here and now”

Jonas Strömberg
(SCANIA Buses and 

Coaches)
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5.3 ESTABLISHING THE INFRASTRUCTURE FOR 
BIO-LNG AND BIO-CNG USAGE

Bio-CNG and Bio-LNG are used by passenger 
vehicles, public transport, busses, and trucks. As 
both fuels are chemically identical to CNG and 
LNG, they can directly replace CNG and LNG 
derived from natural gas without any need for 
infrastructure changes.

An extensive network of CNG and LNG filling 
stations is already in place in Europe and a 
significant portion of them already deliver Bio-CNG 
and Bio-LNG, either via direct physical delivery or 
via GOs. The gas fuelling station map3 illustrates 
that there are already 4,056 CNG filling stations 
and 441 LNG filling stations in service today in 
Europe.

Table 5.1 shows the usage of Bio-CNG and Bio-
LNG in the transport sector in selected European 
countries. Although not all countries keep track of 
the number of CNG and LNG filling stations offering 

Table 5.1
Key Bio-CNG and Bio-LNG usage figures 
for selected European countries

Bio-CNG and/or Bio-LNG, EBA data suggest that 
there are approximately 1,500 Bio-CNG filling 
stations and around 100 Bio-LNG filling stations 
operational across Europe.

3 - https://www.ngva.eu/stations-map/ 

“The use of renewable natural 
gas (RNG) in natural gas-fuelled 
vehicles, either as renewable 
compressed natural gas (R-CNG) 
or liquefied renewable natural 
gas (bio-LNG), offers customers 
already using these vehicles 
an attractive alternative for 
lowering their carbon footprint 
and meeting their sustainability 
goals. Bio-LNG can reduce 
lifecycle emissions by as 
much as 80-95% compared to 
conventional fuels, depending 
on the fuel source and 
production pathway.” 

Isaac Akinrinsola 
(Shell)

https://www.ngva.eu/stations-map/
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6
Current and future job

creation through biogas and 
biomethane production
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6. Current and future job creation through
biogas and biomethane production

One of the most commonly cited benefits of 
biogas production is its creation of local jobs. 
The replacement of fossil energy with biogas 
or biomethane is not only advantageous for the 
environment; it also replaces a product that is 
produced almost entirely abroad with a locally 
generated resource. As biogas and biomethane 
are produced using local organic waste streams, 
local jobs are created. This chapter explores the 
number of direct and indirect jobs created by 
the biogas and biomethane sectors in Europe, 
drawing on existing studies as well as estimations 
provided by national biogas associations.

Biogas and biomethane tie in with many different 
sectors, including agriculture, waste management, 
water purification and logistics. This complicates 
any evaluation of the number of jobs created by or 
dependent on the biogas and biomethane industry: 
the existing studies vary in the assumptions they 
make and the methodologies they use. The range 
of conclusions drawn by the various studies and 
observers also reflects the uneven distribution of 
the different types of anaerobic digestion plants 

across Europe: different feedstocks are prevalent 
in different countries and the employment rate 
can vary depending on the type of plant.

Nevertheless, combining information from a 
range of reports, as well as figures provided by 
national biogas associations, provides a good 
basis for estimating the average rate of wholly 
or partially biogas-dependent employment in 
Europe and thus the total number of jobs directly 
and indirectly created. Furthermore, once an 
average employment rate has been calculated, 
projections can be made as to the number of jobs 
likely to be created in the future.

6.1 METHODOLOGY

To calculate the average employment rate for 
biogas and biomethane production in Europe, 
data has been collected both from existing 
studies and from estimates provided by national 
biogas associations in their respective countries. 
The employment rate from each study or estimate 
is expressed in jobs/GWh biogas and biomethane 
produced. Next, for each study or estimate, the 
total amount of GWh which the study or estimate 
is representative for is identified (e.g. the amount 
of GWh produced in the respective country).

Following this, the weighted average from 
all different data sources is calculated. This 
weighted average is interpreted as the average 
employment rate in Europe (jobs/GWh of biogas 
and biomethane produced). It is assumed that 
there is a linear correlation between the number 

“Replacing petrol or diesel 
with biogas means replacing 
a fossil product based 
on imports with a locally 
produced product from 
local wastes and residues. 
That creates jobs and GDP 
growth.”

Linus Klackenberg 
(Energigas Sverige)
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of jobs and the amount of biogas and biomethane 
produced, meaning that the overall number of 
jobs can be calculated by multiplying the average 
employment rate by the total GWh of biogas and 
biomethane produced. Additionally, the projected 
numbers of jobs in 2030 and 2050 are estimated 
by multiplying the weighted average by the 
potential biogas and biomethane production in 
Europe in 2030 and 2050.

It should be noted that not all studies include the 
temporary jobs involved in the development and 
construction of new plants: some consider these 
as ‘indirect jobs’, while other studies exclude 
them altogether. The real number of indirect jobs 
is therefore likely to be higher than the figure 
suggested in this chapter.

6.2 CURRENT JOB CREATION THROUGH BIOGAS 
AND BIOMETHANE PRODUCTION

Table 6.1 shows the results from the different data 
sources used. The average employment rate is 
calculated as 1.14 jobs created per GWh of biogas 
and biomethane produced. That figure is made up 
of 0.32 direct jobs and 0.77 indirect jobs.

Direct jobs are jobs directly linked to the operation 
of plants and are mostly located on-site. Indirect 
jobs are jobs linked to processes and activities 
implicated in the production of biogas, but which 
do not necessarily take place at the biogas or 
biomethane plant. This can include, for example, 
logistic operations (supplying feedstock, exporting 
digestate); farming activities (growing feedstock 
and spreading digestate); the manufacture, 

References
1. «Stromzukunft Österreich 2030»

2. Estimated by Cyprus Association of Biogas 
Producers

3. “Biogas Outlook Denmark (Biogas Denmark)”

4. Estimated by the Estonian Biogas Association

5. «Étude d’impact de la filière biogaz sur 
l’emploi en France de 2018 à 2030»

6. Estimated by the Hellenic Association of 
Biogas Producers 

7. «Samhällsekonomiskt värde av biogas»

8. Figure provided by Rijksdienst voor 
Ondernemend Nederland

Table 6.1
Different data sources used to calculate the 
average rate of biogas- and biomethane-related 
employment in Europe (jobs/GWh of biogas and 
biomethane produced)

http://Stromzukunft Österreich 2030
http://Étude d’impact de la filière biogaz sur l’emploi en France de 2018 à 2030
http://Étude d’impact de la filière biogaz sur l’emploi en France de 2018 à 2030
http://Samhällsekonomiskt värde av bioga
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supply and installation of technology; plant 
construction and groundworks; service provision 
(maintenance of equipment, measurements, 
analyses); trading ingoing feedstocks and outgoing 
digestate; trading energy commodities; financial 
and insurance service provision (bank, insurance 
agents, accountant); environmental administration 
relating to plant operations; personnel-related 
tasks (social secretariat, staff administration, HR 
management); civil service involvement to facilitate 
licensing, permit acquisition and the monitoring 
of daily running; research and innovation; sector 
representation and associations; consultancy 
(supporting the drawing up of business cases for 
new projects, planning, and permit acquisition); 
and certification and monitoring by regulatory 
bodies (digestate certification schemes and quality 
assurance schemes, for example).

Depending on the source, the total employment 
rate ranges from 0.56 to 1.92 jobs/GWh. The 
number of direct jobs ranges from 0.07 to 1.18 
jobs/GWh and the number of indirect jobs from 
0.22 to 1.56 jobs/GWh.

These figures are slightly higher than those 
set out in the Gas for Climate (GfC) report “Job 
creation by scaling up renewable gas in Europe”: 
The GfC consortium reckons with a total biogas 
and biomethane employment rate of 0.91 jobs 
per GWh, of which 0.35 are direct jobs and 0.57 
are indirect jobs.

A total of 158,845 GWh of biogas and 32,046 GWh 
of biomethane was produced in Europe in 2020. 
Based on the methodology described above, this 
corresponds to a total of more than 210,000 

Figure 6.1: 
Current and projected numbers 
of direct and indirect jobs in the 
European biogas and biomethane 
sectors

Indirect jobs

Direct jobs

Table 6.2 
Current and projected numbers of 
direct and indirect jobs in the biogas 
and biomethane sectors
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jobs in the biogas and biomethane sectors across 
Europe, of which approximately 60,000 are direct 
jobs and 150,000 are indirect jobs.

6.3 PROJECTED JOB CREATION BY 2030 AND 
2050

Table 6.2 and Figure 6.1 show projected job 
creation in Europe’s biogas and biomethane 
sectors by 2030 and 2050. The 2030 and 2050 
potential biomethane production figures used to 
calculate job creation were drawn from the GfC 
report, “The optimal role for gas in a net-zero 
emissions energy system”.

BIOGAS PURIFICATION

INFINITE PURIFICATION SOLUTIONS info@desotec.com

We provide you with a cost-effective and efficient service
through the largest European mobile filter fleet

The results show that, with the biogas and 
biomethane industries already responsible 
for over 210,000 jobs today, both sectors 
combined can be expected to create a total of 
approximately 420,000 jobs by 2030 and over 
one million jobs by 2050.
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Country highlights: 
• In 2020, Austria was home to 423 operational biogas plants, with a total reported biogas production 

of 1,487 GWh.
• 15 biomethane plants were operational in Austria in 2020, injecting a total of 138 GWh into Austria’s 

gas grid. One further biomethane plant began operation in 2021. 
• The new “Renewables Expansion Act (Erneuerbaren Ausbau Gesetz or EAG) which was passed in 

July 2021, is promising for the uptake of renewable gas (biomethane and hydrogen) in Austria. 
The measures under consideration include an investment subsidy for the conversion of electricity 
generating plants to biomethane injection plants, as well as an investment subsidy for newly 
constructed biomethane plants which will feed the biomethane into the gas grid.

• 5 biomethane plants have an on-site Bio-CNG fuelling station; one plant has a direct biomethane 
pipeline to a public Bio-CNG fuelling station. 

Figure 7.1 shows the combined biogas and 
biomethane production in Austria from 2011 to 
2020. Although biomethane production in the 
country started over 15 years ago, the graph 
demonstrates that biogas for electricity production 
is still predominant, thanks to the Feed-in Tariff 
(FiT) for renewable power. The implementation of 
the Renewables Expansion Act (expected in 2022) 
may, however, set in motion a shift in Austria from 
biogas to biomethane production. The Act includes 

measures to support the conversion of electricity-
producing biogas plants into biomethane plants 
injecting into the Austrian gas grid. 

BIOGAS PRODUCTION

By the year 2011 – the first year of data in the EBA 
database – growth in the Austrian biogas market had 
already begun, mainly thanks to the Green Electricity 

7.1
AUSTRIA
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Figure 7.1: 
Percentage of biomethane plants connected to the 
distribution and transport grids (left); combined 
biogas and biomethane production (GWh) (right)
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Act (Ökostromgesetz or ÖSG), which came into force 
in 2003. Many plants began operation between 
2003 and 2005 and were granted a subsidy period 
of 13 years. The Austrian biogas sector negotiated 
successfully with the government to prolong the 
subsidies and prevent the otherwise likely closure 
of most operating biogas plants in Austria by 2019.  
Nevertheless, a few plants ceased operation in 2016, 
just before first post-FiT subsidy came into force 
(Figure 7.2).  In 2020, there were 423 operational 
biogas plants in Austria.

190 of Austria’s biogas plants – just under half of 
the total number in 2020 – belong to the country’s 
agricultural sector. Plants treating sewage and 

plants using organic municipal solid waste also 
make up a considerable portion of the total number, 
constituting 24% and 28% respectively.

Like the number of biogas plants, Austrian biogas 
production has grown only slightly in the last decade, 
with Austria reaching a reported biogas production of 
1,487 GWh in 2020. The reported biogas production 
capacity in Austria amounts to 222 MW. The electricity 
generated from the available biogas in 2020 was 
565 GWh. In Austria, data on biogas and electricity 
production are only available for agricultural plants 
and plants using organic municipal solid waste 
as a feedstock, so the data given above exclude 
production from landfill and sewage-based plants.

BIOMETHANE PRODUCTION

Austria’s first biomethane plant began operation 
in 2005 as a research project demonstrating the 
possibility of upgrading biogas and injecting the 
resulting biomethane into the gas grid. Additional 
plants followed in subsequent years and by the end of 
2020, there were 15 operational biomethane plants 
in Austria (Figure 7.3). One further biomethane plant 
began operation in 2021.

In July 2021, the new “Renewables Expansion Act 
was passed, promising to encourage biomethane 

uptake in Austria. The Act is yet to be implemented, 
but this could be done by early 2022 if there are 
no complications – for example, it is not yet known 
whether the Directorate-General for Competition 
will find the implementation of the Act permissible 
under the EU guidelines for state aid. The measures 
under consideration to support growth in Austria’s 
biomethane sector include an investment subsidy for 
the conversion of electricity generating plants into 
biomethane injection plants, as well as an investment 
subsidy for newly constructed biomethane plants 
which will feed the biomethane into the gas grid. The 
use of energy crops will be capped and the upper 
limit will be reduced on a yearly basis.
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Figure 7.2: 
Development of biogas production (GWh) (left); and 
development of number of biogas plants (right)
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The Act also envisages a follow-up premium for 
biogas plants whose current business case is based 
on the FiT for renewable electricity from biogas. 
The premium will be available until the 30th year of 
operation for plants with a capacity ≤ 250 kWe, and 
for 24 months for plants with a capacity above 250 
kWe that are located within 10 kilometres of the next 
gas grid injection point. The aim is that the latter, 
larger plants should be converted to biomethane 
injection plants. Existing CHP plants which convert to 
biomethane production for grid injection are eligible 
for an investment subsidy covering 45% of the costs 
incurred, while new biomethane injection plants are 
eligible to receive 30%. Additionally, the gas grid 
owner is required to meet the cost of installing the 
gas grid connection – this includes measurement, 
quantification, odorisation, pressure boosting and 
the necessary gas pipe (up to 60 metres per m³/h 
installed biomethane capacity with a maximum 
length of 10 km for existing plants and 3 km for new 
biomethane injection plants).

Investment grants for the conversion of electricity 
into hydrogen or synthetic gas are also provided 
for in the Act. Further anticipated measures paving 
way for green gas include the implementation of 
a Guarantee of Origin System for gas consumer 

disclosure (as per Article 19 of REDII), as well as 
new “Green Gas Certificates” for off-grid renewable 
gas volumes and a “Green Gas Seal”, which will 
confirm both the Austrian origin and the sustainable 
production credentials of renewable gases.

At the end of 2020, before the approval of the 
new Act, there was still no direct subsidy scheme 
available for Austrian biomethane producers. 
Indirect support for biomethane was paid out for 
the first time in 2012, on the basis that biomethane 
was injected into the gas grid and changed 
ownership by means of biomethane certificate title 
transfer from the biomethane plant operator to an 
electrification plant operator providing renewable 
electricity from biomethane. The subsidy is then 
paid by the Renewable Power Settlement Agent 
(OeMAG Abwicklungsstelle für Ökostrom AG) to the 
electrification plant operator, who in turn is able to 
sign a long-term contract with the biomethane plant 
operator. 

Such financial subsidies must be closely monitored, 
which is only possible by tracking the movement 
and change of ownership of the renewable gas. With 
this as a primary objective, the AGCS Biomethane 
Registry Austria, operated by AGCS Gas Clearing 
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Figure 7.3: 
Development of biomethane production (GWh) (left); and 
development of number of biomethane plants (right)
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and Settlement AG, was established in July 2012.
The AGCS Biomethane Registry Austria is also 
working beyond the country’s borders to establish 
a European biomethane market. In 2016, AGCS 
entered into cooperation with the German Biogas 
Registry, operated by the German Energy Agency 
(DENA), to enable cross-border trade in renewable 
gas certificates; in 2021, AGCS  has worked on 
establishing its interface with the ERGaR Certificate of 
Origin scheme. Austrian stakeholders are therefore 
already able to sell their renewable gases on the 
German market and will be connected to a broader 
market via the ERGaR scheme by the end of 2021.

The highest number of biomethane plants in Austria 
was reached between 2017 and 2019, when there 
were 16 plants in total (Figure 7.3). In 2020, one 
sewage-based plant was de-activated; this left 15 
operational plants by the end of 2020, one of which 
not connected to the gas grid. In 2021, an existing 
biogas plant was expanded to incorporate a biogas 
upgrading unit and inject biomethane into the gas 
grid, bringing the number of biomethane plants back 
up to 16.

Austria only records biomethane injected into the 
gas grid – actual biomethane production is not 

documented. The data shown in Figure 7.3 thus 
represents the biomethane injected into the Austrian 
grid. The production from the unconnected plant 
and any off-grid production for self-consumption are 
not included. 

The highest level of biomethane injection –  
approximately 170 GWh – was achieved in 2018 
(Figure 7.3). In 2019, injection volumes decreased to 
a level similar to that reached in 2017, at around 150 
GWh. In 2020, 138 GWh of biomethane was injected 
into the Austrian gas grid. 

5 Austrian biomethane plants have a Bio-CNG fuelling 
station directly on the production site; two of these 
are for internal use only and not accessible to the 
public. One further plant has a direct biomethane 
pipeline to a public fuelling station. There are thus 
4 public Bio-CNG fuelling stations in Austria in total. 
Currently, the Bio-CNG amounts produced and 
consumed on site are not centrally documented. No 
Bio-LNG production takes place in Austria. 

The main upgrading technique in use in Austria is 
pressure swing adsorption (PSA), which in 2020 was 
used in 8 of the country’s 15 biomethane installations, 
as shown in Figure 7.4.
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Figure 7.4: 
Relative use of different upgrading technologies in 2020 
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National EBA contributor for 2021

DIGESTATE PRODUCTION AND USE

The total, non-separated digestate production in 
Austria was estimated at 130,000 tons of dry matter 
in 2020. There is however no record of the separation 
of the digestate into liquid and solid fractions. Austria 
uses its digestate mainly as a biofertiliser, of which 
it is estimated that, in 2020, 115,000 tonnes dry 
weight were used directly as biofertiliser and another 
5,000 tonnes after upgrading. The remaining 10,000 
tonnes of digestate were exported.

A complete overview of the biogas and biomethane 
support schemes in place in Austria is planned to 
become available on the EBA intranet website, freely 
available for EBA members.
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Country highlights: 
• In 2020, there were 134 biogas plants in Flanders and 55 in Wallonia.
• In addition, Belgium was home to five active biomethane plants by September 2021, of which one is 

situated in Flanders and four in Wallonia. A further plant is expected to begin operation in Flanders 
by the end of 2021, bringing the total number of biomethane plants in Belgium to six by the close 
of the year.

• Biomethane production has been indirectly supported in Wallonia since 2018. Any natural gas-
based cogeneration unit able to demonstrate that it has greened its gas consumption by using 
biomethane, is eligible for a subsidy.

• In September 2021, the first Belgian Bio-CNG was produced in Wallonia. A second Bio-CNG plant 
is under construction in Flanders. In addition to Bio-CNG production, some CNG filling stations in 
Belgium provide a blend of CNG and Bio-CNG using Bio-CNG imported from other countries via GOs 
(Guarantees of Origin). 

• It is estimated that Belgium currently achieves around 17 percent of its biogas and biomethane 
production potential: agricultural biomasses (manure, crop residues and sequential crops) in 
particular are underused.

7.2
BELGIUM
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Figure 7.6: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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BIOGAS PRODUCTION

Growth in Belgium’s biogas sector took off after 
the introduction of the National Green Certificate 
Scheme (1 certificate per 1 MWh of renewable 
electricity produced) in 2001. Before the introduction 
of the certificate scheme, the Belgian biogas sector 
consisted mainly of plants operating on sewage 
sludge or situated at landfills. In 2020, there were still 
large regional variations in the biogas and biomethane 
support schemes, with marked differences between 
Brussels, Wallonia, and Flanders.

Although the Belgian biogas sector has expanded 
significantly over the last decade, a decrease in the 
number of biogas plants was registered between 
2015 and 2018, with a slight comeback in 2019 and 
2020 (Figure 7.6). In the Flanders region, several 
small-scale installations (< 10 kW IEC1) were shut 
down in the period from 2015-2018 for technical 
reasons. The sector has been making concerted 
efforts to prevent further decline by paying attention 
to these small-scale plants, primarily located on farm 
sites, and investing in their robust performance. This 
resulted in a stabilisation of plant numbers in 2018 
and a slight increase in 2019. By end of 2020, there 
were 134 biogas plants in operation in Flanders and a 
further 55 in Wallonia. In recent years, on the Flemish 
side, composting facilities have been increasingly 
keen to invest in a digester as a pre-treatment step 
in the composting process. Two additional plants of 

this kind are under development, one of which has 
now reached the construction stage.

In 2020, out of a total of 2,700 GWh Belgian biogas 
production, 2,031 GWh was produced in Flanders 
and 669 GWh in Wallonia. Belgium’s total biogas 
production resulted in the generation of 1,075 GWh 
of electricity; total biogas production capacity in 
Belgium was 518 MW in 2020, corresponding to 197 
MW of installed electric capacity.

BIOMETHANE PRODUCTION

Flanders began producing biomethane late in 2018, 
followed by Wallonia, where the first biomethane 
plant was inaugurated in October 2020. A further 
three plants  in Wallonia had commenced production 
by September 2021 and one more plant in Flanders 
is planning to begin operation by the end of 2021, 
bringing the total number of biomethane plants in 
Belgium to six by the end of 2021 (Figure 7.7). The 
Flemish plant under development is a conversion 
project, switching an existing biogas plant from 
CHP to biomethane production. In total, by the 
end of 2021, it is expected that Belgium will have 
three biomethane plants running on agricultural 
substrates, one plant producing biomethane from 
sewage sludge, one using organic municipal solid 
waste and one industrial biomethane plant.

2020

Figure 7.7: 
Development of biomethane production (GWh) (left); and 
development of the number of biomethane plants (right)
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Since the first biomethane plant got up and running 
in Belgium in 2018, interest in biomethane has 
increased, thanks in no small part to the plant itself; 
it is extensively used as a pilot and demonstration 
plant and its inauguration helped motivate a shift 
in policy across the whole of Belgium. In Wallonia, 
the existing support system for green electricity was 
extended in 2018 to include biomethane production. 
When a natural gas-based cogeneration unit can 
demonstrate that it has greened its gas consumption, 
it becomes eligible for a subsidy, the value of which 
passes to the biomethane producer through their 
trade negotiation with the fossil gas CHP.

A registry system for GOs for renewable gases was 
setup in Wallonia in order for this support system to 
work. In 2019, the Flemish government also decided 
to extend their existing registry system for renewable 
electricity to include renewable gases. Meanwhile, 
at a federal level, a voluntary registration system 
for renewable gases was created by Gas.be, the 
association of gas distributors in Belgium. There are, 
however, no specific Belgian targets for biomethane 
production.

It is estimated that Belgium currently achieves 
around 17 percent of its biogas and biomethane 
production potential; for Wallonia the figure is 
below 10 percent. Crop by-products or residues 
and manure are only marginally used for biogas 
and biomethane production, despite being seen as 
the input with most potential for new biogas and 
biomethane plants. For this reason, among others, 
the Walloon Government has taken a strong stance 
on biogas development for its 2030 objectives in the 
“Plan wallon Energie Climat” (the Walloon regional 
climate plan).

In 2020, all of Belgium’s biomethane production 
originated from the country’s first plant, which 
produced a total of 4.7 GWh (Figure 7.7). 

BIOMETHANE USE IN TRANSPORT

In September 2021, the first Belgian Bio-CNG was 
produced in Wallonia. A second Bio-CNG production 
plant is under construction in Flanders: its Bio-CNG 
will be produced from organic municipal solid waste 
and will be used directly as a biofuel.

In addition to Belgium’s own Bio-CNG production, 
some CNG filling stations provide a blend of CNG 
and Bio-CNG using Bio-CNG imported from other 
countries via GOs.

FEEDSTOCKS

Belgium used a total of 2,503,520 tonnes (wet weight) 
of feedstocks to produce biogas and biomethane 
in 2020. 35% of these feedstocks were made up of 
agricultural residues such as manure while another 
35% consisted of industrial waste. The remaining 
30% were divided between organic municipal solid 
waste, energy crops and sewage sludge.

Agricultural Residues (e.g. manure)
Energy Crops
Sewage sludge
Organic Municipal Solid Waste
Industrial waste excl. Sludges
Industrial Sludges
Other

11%

35%

1%

35%

11%
8%

Figure 7.8: 
Percentage of different types of feedstocks used for biogas 
and biomethane production in Belgium in 2020
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DIGESTATE PRODUCTION AND USE IN FLANDERS

Flanders’ biogas and biomethane production results 
in approximately 221,000 tonnes dry weight of 
digestate. The amount of non-separated digestate 
produced in Flanders is calculated as 36,756 tonnes 
dry weight. Separation into liquid and solid fractions 
of digestate is common practice in the majority of 
plants, resulting in 29,198 tonnes dry weight of liquid 
fraction digestate and 70,365 tonnes dry weight of 
solid fraction digestate. Another 84,599 tonnes dry 
weight originate through other production routes, 
the principal of which is the production of dried 
digestate.

In terms of digestate usage, Flemish digestate can 
be divided into three main categories. 61,724 tonnes 
dry weight are directly used as a biofertiliser on 
Flemish agricultural land. A further 94,874 tonnes 
dry weight are exported, in most cases also to be 
used as biofertiliser. 54,146 tonnes dry weight have 
an “other usage”, which in the case of Flanders is 
mainly biothermal drying or liming of the digestate.

38%

Production of liquid fraction of 
separated digestate

Whole digestate production 
(non-separated)

Production of solid fraction of 
separated digestate

Biological processing (nitrifica-
tion/denitrification)

Usage as a biofertilizer (direct) Exported

Other

32%

13%

17%
28%

4%

43%

25%

Figure 7.9: 
Percentage of different types of digestate produced in 
Flanders in 2020

Figure 7.10: 
Percentage of different types of digestate usage in Flanders 
in 2020
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National EBA contributor for 2021

A complete overview of the biogas and biomethane 
support schemes in place in Belgium (Flanders + 
Wallonia) is available on the EBA intranet website, freely 
accessible to EBA members.
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Country highlights: 
• In 2020, Switzerland was home to 418 active biogas plants, with a total reported biogas production 

of 1,401 GWh.
• 39 biomethane plants were operational in Switzerland in 2020, with a combined biomethane 

production of 369 GWh.
• In 2020, biomethane made up 27% of the gas used as vehicle fuel in Switzerland.

Switzerland has a long history of biogas production 
and has also been a pioneer of biomethane 
production since the late 1990s. Although the Swiss 
government does not envisage a specific support 
scheme for biomethane production, it is evident from 
Figure 7.11 that the share of biomethane produced 
in Switzerland has continued to increase over the 
past decade.

BIOGAS PRODUCTION

Biogas production in Switzerland has been on the 
rise since as early as 1991, when Switzerland first 
legislated, via the Decree on Energy Use, to require 
private companies to purchase a portion of their 
energy requirement from renewable sources. The 

decree has since been superseded by the Energy 
Act in 1999, and the Electricity Supply Act in 2007, 
with the former introducing a Feed in Tariff (FiT) for 
renewable electricity in Switzerland. 

In 2020, there were 418 active biogas plants in 
Switzerland. The number of Swiss biogas plants has 
stagnated over the last decade, but Swiss biogas 
production has continued to increase at a steady 
pace (Figure 7.12). The increase in biogas production 
is mainly thanks to increased production from 
agricultural plants. Sewage-based plants also play a 
significant role in the Swiss biogas sector,  making up 
65% of the total number of plants and accounting for 
just under half of Switzerland’s biogas production. A 
complete revision has here been made of the number 
of sewage-based plants and the biogas production 

7.3
SWITZERLAND
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Figure 7.11: 
Combined biogas and 
biomethane production (GWh)

Biomethane production Biogas production

500

1,000

1,500

2,000
20

11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20



EBA STATISTICAL REPORT 2021 / EUROPEAN OVERVIEW

76

originating from sewage sludge in Switzerland, to 
correct inconsistencies in the date used in previous 
editions of this report. Overall, biogas production 
in Switzerland rose from 817 GWh to 1,410 GWh 
between 2011 and 2020.

BIOMETHANE PRODUCTION

Switzerland has been a pioneer of the production 
of biomethane and its injection into the natural gas 
grid since the late 1990s. Between 2011 and 2020, 
the number of biomethane plants in Switzerland 
tripled, reaching 39 plants by 2020 (Figure 7.13). One 
more plant began production in the first half of 2021. 
Growth in Swiss biomethane production outstripped 
growth in the number of plants in the same period, 
with production rising from 15 GWh to 369 GWh 
between 2011 and 2020. 

The federal subsidy scheme is currently only 
applicable to electricity production from biogas: 

AT        BE        CH        CZ        DE        DK       EE        EL        ES        FI        FR        IE        IT        LT       LV       NL       NO       PL       rs        SE       Uk         UKr

biomethane injected into the gas grid is not 
eligible. However, Swiss gas distributors, under the 
umbrella of the Swiss Gas Industry Association (VSG), 
have set up a fund to support new or expanded 
biomethane plants. Additionally, biomethane use in 
transport is exempt from several fossil fuel-related 
taxes. Although current legislation does not set 
specific targets for the development of biomethane 
production, the VSG includes as a target the 
achievement of a 30% share of biomethane in gas 
consumed in the Swiss domestic heating market by 
2030. The trading and use of biomethane is tracked 
via the VSG’s “Clearingstelle”, operated under a 
mandate from the customs authority.

Figure 7.14 sets out the relative use of the different 
biogas upgrading systems in Switzerland, showing 
membrane separation (18 plants), chemical 
scrubbing (10 plants) and pressure swing adsorption 
(8 plants) to be the leading upgrading technologies in 
Swiss biomethane production.
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Figure 7.12: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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Figure 7.13: 
Development of biomethane production (GWh) (left); and 
development of the number of biomethane plants (right)
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Figure 7.14: 
Relative use of the different upgrading technologies in 2020 

BIOMETHANE USE IN TRANSPORT
 
In 2020, biomethane made up 27% of the gases 
used as vehicle fuel in Switzerland. However, the 
government allows a maximum of just 20% of the 
fuel mix to be exempt from mineral oil tax. There 
are currently 153 Bio-CNG filling stations across 
Switzerland, serving approximately 13,500 gas 

vehicles. All newer filling stations provide the option 
to choose between 20% and 100% biomethane; 
there is, however, no record of how much 100% 
biomethane is used. 

There are two biomethane plants in Switzerland 
producing Bio-CNG on-site and Switzerland’s first 
LNG station also recently opened, as the country 
anticipates the growing importance of LNG for heavy 
duty transport. 

FEEDSTOCKS 

Switzerland uses approximately 4 million tonnes 
wet weight of sewage sludge, 1 million tonne wet 
weight of agricultural residues such as manure and 
734,000 tonnes wet weight of organic municipal solid 
waste to produce its biogas (Figure 7.15). In addition, 
250,000 tonnes COD of industrial waste is being 
used for biogas production. The amount of industrial 
waste is expressed in tonnes COD instead of tonnes 
wet weight because some of the feedstocks which 
stem from the food and beverage industry are 
highly diluted. For this reason, industrial waste is not 
included in Figure 7.15.
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Figure 7.15: 
Percentage of different types of feedstocks used for biogas 
and biomethane production in Switzerland in 2020

Agricultural residues Sewage sludge

Organic municipal solid waste

70%

13%
17%

DIGESTATE PRODUCTION AND USE

Switzerland produced a total of 1.7 million cubic 
metres of digestate in 2020. 628,100 cubic metres of 
this was whole, non-separated digestate. A large part 
of the digestate produced in Switzerland is separated, 
however,  which in 2020 resulted in 360,000 cubic 
metres of liquid fraction digestate and 156,000 cubic 
metres of solid fraction digestate. 341,785 cubic 
metres of compost were produced from digestate in 
Switzerland in 2020. A further 206,000 cubic metres 
were composted and blended with earth.

Most of the digestate in Switzerland is used directly 
as a biofertiliser; a small part is specifically used in 
horticulture.

A complete overview of the biogas and biomethane 
support schemes in place in Switzerland is planned to 
become available on the EBA intranet website, freely 
available for EBA members. 
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Country highlights: 
• In 2020, the Czech Republic was home to 575 operational biogas plants, with a total reported biogas 

production of 6,833 GWh.
• Biomethane production in the Czech Republic began in 2019, with 2 plants in operation. In 2020, 8 

GWh of biomethane was produced.
• The establishment of a Czech biomethane support scheme is thought to be imminent.

BIOGAS PRODUCTION

The Czech biogas sector enjoyed its most significant 
period of growth between 2008 and 2013. Since the 
national support scheme was wound up in 2014, 
both the number of biogas plants and total biogas 
production in the Czech Republic have stagnated 
(Figure 7.16). The support scheme was discontinued 

because the Czech Republic reached its 2020 NREAP 
target in 2012. The Act on Promoting Energy Sources 
is currently being revised; that process is expected 
to bring in new support schemes for the biogas and 
biomethane industry.

Between 2011 and 2020, the number of biogas 
plants in the Czech Republic rose from 327 to 575. 

7.4
CZECH REPUBLIC
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Figure 7.16: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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This increase originated principally from growth in 
the number of plants using agricultural substrates. 
Today, there are 398 agriculture-based biogas plants 
in the Czech Republic, along with 94 sewage-based 
plants, 67 plants collecting and valorising landfill gas 
and 17 plants using industrial waste (mainly from 
industrial wastewater treatment).

In 2020, the Czech biogas industry produced 6,833 
GWh of biogas. The main end-use application for 
biogas in the country is CHP, with Czech biogas being 
used to generate a total of 2,596 GWh of electricity 
in 2020. These figures are slightly higher than the 
2019 figures. Czech biogas production capacity has 
remained stable over the past 9 years.

BIOMETHANE PRODUCTION

Biomethane production in Czech Republic began 
in 2020, when the first 2 plants started operation. 
One plant is a small-scale pilot project processing 
sewage sludge and producing Bio-CNG; that plant 
has no grid connection. The second plant uses 
organic municipal solid waste as its feedstock and is 
connected to the gas grid. Although there is currently 
no support scheme specifically for biomethane in 
the Czech Republic, the creation of such a scheme 
is expected imminently as it would be an important 
tool in working towards compliance with the 2030 EU 
targets for advanced biofuel quota. 

General investment support is available to farmers 
within the scope of the Czech Republic’s Rural 
Areas Development Programme. This programme 
is designed to help farmers undertake projects that 
diversify their economic activity beyond agriculture 
(breweries, tourism, renewables, etc.)1.

In 2020, the Czech Republic produced 8 GWh of 
biomethane, using its total production capacity of 
330 m³/h. Both of the active biomethane plants in 
the Czech Republic use membrane separation as 
their upgrading technique.

A complete overview of the biogas and biomethane 
support schemes in place in Czech Republic will be made 
available on the EBA intranet website in due course, 
freely accessible to EBA members. 
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National EBA contributor for 2021

1 -  REGATRACE D6.1 – Mapping the state of play of renewable gases in Europe.
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Country highlights: 
• Both within Europe and worldwide, Germany is the biggest producer of biogas (71 TWh in 2020) 

and biomethane (11 TWh in 2020). Germany is home to 60% Europe’s biogas plants and 27% of 
European biomethane plants.

• Despite Germany’s current position as the leading producer of biogas and biomethane, its biogas 
market is declining and German biomethane production is growing at a lower rate than that of the 
UK, Denmark, France, the Netherlands and Italy. In 2019, 42% of Europe’s biomethane was produced 
in Germany; in 2020, German biomethane made up only 35% of total European biomethane 
production.

• Around 1,000 GWh of biomethane were used in the German transport sector in 2020, which is a 
significant increase relative to 2017 (when the figure was 380 GWh).

• Germany is expected to become one of the foremost European producers of Bio-LNG: Germany’s total 
planned Bio-LNG production capacity by 2023 is 3.6 TWh per year. This constitutes a considerable 
share of the European Bio-LNG market, which is expected to reach a total production capacity of 
10.6 TWh/year by the end of 2023.

• Of 810 CNG stations in operation in Germany, 533 provide Bio-CNG. Of the 86 LNG filling stations 
currently active, 15 provide Bio-LNG. The number of stations offering Bio-LNG is expected to increase 
sharply after October 2021, however.  As of October 2021, producers and suppliers of fossil fuels 
and non-sustainable biomass in Germany are required to purchase a CO2 emission certificate for 
every tonne of CO2 they cause to be released.

7.5
GERMANY
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Figure 7.17:
Percentage of biomethane plants connected to the distribution 
and transport grids (above right up); share percentage of 
biomethane used in transport (below right down); combined 
biogas and biomethane production (GWh) (left)
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Figure 7.17 (left), shows Germany’s combined biogas 
and biomethane production. Between 2011 and 2016 
both biogas and biomethane production increased. 
After 2017, however, biogas production in Germany 
declined; biomethane production continued to 
increase, but at a slower rate. 

Both within Europe and worldwide, Germany is the 
biggest producer of biogas and biomethane. Germany 
continued to lead the European anaerobic digestion 
sector in 2020, with over 11,000 biogas plants (60% 
of the total number in Europe) and 242 biomethane 
plants (27% of European biomethane plants). 
Although Germany remains the largest producer of 
biogas and biomethane, the German biogas market is 
declining and biomethane production in Germany is 
growing at a lower rate than that of the UK, Denmark, 
France, the Netherlands and Italy. In 2019, 42% of 
Europe’s biomethane was produced in Germany; 
in 2020, Germany’s share of European biomethane 
production decreased to 36%, primarily because of 
the faster growth in the countries listed above.

BIOGAS PRODUCTION

Germany was one of the first European countries 
to implement a subsidy for renewable electricity 

production: in 1991 the German authorities 
introduced the Electricity Feed-In Law, which was 
superseded by the well-known Renewable Energy 
Sources Act (EEG or Eneuerbare-Energien-Gesetz) 
in 2000. Prior to 2000, German biogas production 
remained stable, but the EEG had an enormous 
impact. By 2002, biogas production in Germany had 
more than tripled. The EEG has undergone several 
updates, in 2004, 2009, 2012, 2014 and 2017. 
Although the number of biogas plants in Germany has 
continued to increase since the 2014 update, it has 
done so at a slower rate because the remuneration 
rates since then have been less generous. In 2017, 
the German government abandoned the FiTs that 
had helped kickstart and nurture the German biogas 
sector and switched to a tendering system (known as 
EEG-2017), designed to steer electricity production 
towards a more market-driven rationale. Small 
units (up to a maximum of 100 kW) are, however, 
still eligible for a FiT support scheme. The most 
recent updates to the EEG have focused more on 
sustainability issues, prioritising small biogas plants 
that use high proportions of manure, biowaste and 
food waste. 

Biogas production in Germany grew significantly 
between 2011 and 2017, reaching over 81 TWh 
in 2017. After the switch from Germany’s FiT to a 
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Figure 7.18: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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tendering system, biogas production started to 
decline, falling to 71 TWh by 2020. Approximately 
33 TWh of electricity was produced from biogas in 
Germany in 2020; in the same year, German biogas 
made up 45% of Europe’s total biogas production.

Although German biogas production has been 
decreasing (Figure 7.18), installed electric capacity in 

the German biogas industry continues to grow year 
on year due to the flexibilisation of Germany’s biogas 
plants: biogas plant operators install an excess of 
electric capacity, enabling them to generate more 
electricity when electricity demand is high and 
generate less when demand is low. 

Figure 7.20: 
Relative use of the different upgrading technologies in 2020 
(left); and development of the number of Bio-CNG and Bio-
LNG filling stations (right)

Figure 7.19: 
Development of biomethane production (GWh) (left); 
and development of the number of biomethane 
plants (right)
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BIOMETHANE PRODUCTION

Germany has a long tradition of producing and using 
biomethane. German biomethane production began 
in 2006, when the first biogas upgrading plant started 
operation in Pliening, just east of Munich. Since 
then, the number of biomethane plants and the 
total biomethane production have grown constantly 
and, in 2020, Germany reached 242 biomethane-
producing units and over 11 TWh of biomethane 
production (Figure 7.19).

With 242 registered biomethane plants in 2020, 
Germany once again had the highest number of 
plants in Europe. However, the increase in plant 
numbers has slowed down in recent years and since 
2017, France has overtaken Germany as the country 
with the fastest growth in the biomethane sector. 
With France already having reached 306 registered 
biomethane plants by August 2021, Germany is 
expected to fall to second place by the end of the 
year. Out of the total of 242 biomethane plants 
in Germany, 197 run on agricultural substrates: 
these are the mainstay of the German biomethane 
sector, just as agriculture-based biogas plants form 
the cornerstone of Germany’s biogas production. 
Another 17 biomethane plants in Germany process 

Figure 7.21: 
Expected development of the number of Bio-LNG plants

organic municipal solid waste. The main end-use 
application of German biomethane is electricity 
generation, which is supported by the Renewable 
Energy Law. However, an increasing share is being 
used as transport fuel.

Except for two biomethane plants producing Bio-CNG 
on site and one producing Bio-LNG, all biomethane 
plants in Germany in 2020 were connected to the gas 
grid. 52 plants were connected to the distribution 
grid and 104 to the transport grid. The type of 
grid connection at the remaining 84 plants is not 
recorded. 

The German biomethane sector has embraced the 
use of a wide array of upgrading technologies, with no 
one technology outweighing the others (Figure 7.20, 
left). The three favourites are chemical scrubbing 
(36%), water scrubbing (31%) and pressure swing 
adsorption (19%).

BIOMETHANE USE IN TRANSPORT

An increasing share of German biomethane is being 
used as a transport fuel. Germany estimates that 
around 1,000 GWh of the biomethane produced 
in 2020 were used as transport fuel, representing 
around 9% of the total production in that year (Figure 
7.17). In comparison, 380 GWh biomethane were 
used in transport in 2017, 402 GWh in 2018, and 660 
GWh in 2019. The use of biomethane in transport 
in Germany is supported by the Federal Pollution 
Control Act, which requires fuel companies to reduce 
their carbon footprint1.

There is particular interest in the production of 
Bio-LNG. Germany, together with Italy and the 
Netherlands, is expected to become a leader in 
European Bio-LNG production. German Bio-LNG 
production is focused on larger liquefaction plants 
and the purchase of biomethane via GOs. In fact, 
the biggest plant under development in Europe 
is situated in Germany:  it will have a production 
capacity of almost 1,500 GWh/year and is expected 
to begin operation in 2022.
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1 -  REGATRACE D6.1 – Mapping the state of play of renewable gases in Europe.
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One Bio-LNG production plant was already 
operational in Germany in 2020. The second and 
third plants are expected to be operational by the 
end of 2021. A further 7 plants are at different 
stages of development: all of these are due to be 
operational by 2023 (Figure 7.21). Germany’s total 
planned Bio-LNG production capacity by 2023 is 3.6 
TWh/year. This constitutes a considerable share of 
the European Bio-LNG market, as a total of 78 Bio-
LNG plants are due to start operation in Europe prior 
to and during 2023, with a joint production capacity 
of 10.6 TWh/year.

The number of Bio-CNG and Bio-LNG filling stations 
in Germany is also on the rise (Figure 7.20, right). 
Of the 810 CNG stations in operation, 533 provide 
Bio-CNG. In March 2021, there were 50 LNG filling 
stations in Germany; the number had risen to 86 by 
September 2021. This increase of 80% in less than 
six months demonstrates the accelerated growth 
rate of LNG in the country. A further 50 stations 
are under development. Of the 86 LNG filling 
stations currently active, 15 provide Bio-LNG, and 
this number is expected to increase sharply after 
October 2021. As of October 2021, producers and 
suppliers of fossil fuels and non-sustainable biomass 
in Germany are required to purchase a CO2 emission 
certificate for every tonne of CO2 they cause to be 
released. This makes Bio-LNG – which is not subject 
to the emissions certificate requirement – a far more 
attractive and cost-effective option: at least three of 
the major filling station operators in Germany have 
recently signed delivery contracts for Bio-LNG. Most 
of the station operators already using Bio-LNG do so 
by signing a delivery contract for Bio-LNG but taking 
the biomethane from the gas grid, a system referred 
to as “on-balance Bio-LNG” in Germany. Some smaller 
stations receive deliveries of Bio-LNG by trucks.2

AT        BE        CH        CZ        DE        DK       EE        EL        ES        FI        FR        IE        IT        LT       LV       NL       NO       PL       rs        SE       Uk         UKr

National EBA contributor for 2021

A complete overview of the biogas and biomethane 
support schemes in place in Germany will be made 
available on the EBA intranet website in due course, 
freely accessible to EBA members. 

2 -  LNG-Tankstellenkarte (Dena)
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Country highlights: 
• Denmark is home to 128 biogas plants and produced a total of 1,898 GWh of biogas in 2020.
• The number of biomethane plants in Denmark has grown significantly, rising from 1 plant in 2012 to 

52 plants in 2020. The total Danish biomethane production in 2020 amounted to 4,041 GWh.
• With an increase of 1,374 GWh in Danish biomethane production in 2020, Denmark has seen more 

growth in this sector than any European country except the UK. 
• Denmark, Sweden and Estonia are to date the only European countries to report more biomethane 

than biogas production.

Figure 7.22 (right), shows the combined biogas 
and biomethane production in Denmark. Biogas 
production started in Denmark as far back as the mid-
seventies; biomethane production took off in 2015, 
with rapid growth in subsequent years. By 2018, 
biomethane production in Denmark had overtaken 
Danish biogas production. Denmark, Sweden and 
Estonia are to date the only European countries to 
report more biomethane than biogas production.

In June 2018, the Danish parliament enacted a new 
energy agreement stating that Denmark, in line with 
the Paris agreement, will work to reach net zero 
emissions by 2050 and 55% renewable energy by 
2030. The agreement includes a phasing-out of the 
current biogas and biomethane subsidy frameworks 
and the introduction of a new scheme for biomethane 
injected into the gas grid. Biogas plants currently 
in operation will receive guaranteed support for 
electricity and biomethane production from biogas 

7.6
DENMARK
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Biomethane production Biogas production

Figure 7.22:
Percentage of biomethane plants connected to the 
distribution and transport grids (left); combined biogas and 
biomethane production (GWh) (right)      
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for 20 years minimum, until 2032. The Parliament has 
in 2020 agreed on a new support scheme based on 
tenders which only apply for biomethane production.

Biogas and biomethane in Denmark are mainly 
produced in agriculture-based plants, either on farm 
sites or at a centralised location. Manure treatment 
is of particular importance because of the high 
animal densities in rural areas. The 48 agriculture-
based biogas plants in Denmark are responsible for 
78% of the country’s biogas production (Figure 7.23). 
The portion of biomethane derived from agricultural 
production is even bigger, with 48 of the existing 
52 biomethane plants using agricultural residues 
and 95% of the biomethane produced in Denmark 
originating from agriculture-based plants (Figure 
7.24).

BIOGAS PRODUCTION

Denmark started to promote biogas production in 
the mid-seventies, soon after the first oil crisis. The 
first farm-scale plant was established 1975 and 
the first centralised biogas plant was built in 1984. 
Subsidies for biogas, as well as combined heat and 
power production, have been available in Denmark 

since the nineties. In 2020, Denmark’s total biogas 
production reached 1,898 GWh.

The number of biogas plants in Denmark decreased 
from 196 plants in 2011 to 128 plants in 2020 (Figure 
7.23). The main reason for the decline in numbers 
is that several smaller wastewater treatment plants 
were closed, and the sludge is now transferred 
to bigger wastewater treatment plants. Several 
small agriculture-based biogas plants also ceased 
operation and almost all newly installed anaerobic 
digestion plants opt to upgrade their biogas to 
biomethane. In addition, several existing power-
production biogas plants have been converted in 
recent years to upgrade biogas to biomethane. The 
decline in the number of Danish biogas plants has 
not prevented Denmark from steadily increasing its 
biogas production, as illustrated in Figure 7.23. 

BIOMETHANE PRODUCTION

The number of biomethane plants in Denmark 
increased from 1 to 52 between 2012 and 2020, as 
shown in Figure 7.24 (right). In the course of 2020, 10 
new biomethane plants began operating in Denmark 
and the country increased its biomethane production 
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Figure 7.23: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)                               
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by 1,374 GWh relative to 2019, reaching a total 
biomethane production of 4,041 GWh. Denmark is 
the third biggest biomethane producer in Europe, 
following behind Germany and the UK. The rapid 
growth of the Danish biomethane sector reflects the 
country’s ambitious renewable gas targets.

Three main types of upgrading system are in use 
in Denmark, as depicted in Figure 7.25. In 2020, 26 
biomethane plants were using chemical scrubbing, 
14 water scrubbing and 10 membrane separation. 
The upgrading technique used at the two remaining 
plants is unknown to the EBA database. Almost all 
biomethane plants in Denmark are connected to 
the distribution grid (Figure 7.22). Two plants are 
connected to the transport grid. 

Denmark has had a national biomethane registry 
in place since 2011. Energinet Denmark issues 
certificates to the biomethane plants which, when 
sold, allow the gas supplier to document to a gas 
consumer that renewable gas has been injected 
to the gas grid and substituted natural gas. The 
certificates fulfil the criteria outlined in the REDII.
 

FEEDSTOCK USAGE 

Feedstock usage for biogas and biomethane 
production in Denmark is set out in Figure 7.26. A 
total of 12.4 million tonnes (wet weight) of feedstock 
are anaerobically digested in Denmark. The largest 

Figure 7.24: 
Development of biomethane production (GWh) (left); and 
development of the number of biomethane plants (right)

Agricultural Sewage Industrial

1,000

2,000

2,500

500

0

Bi
om

et
ha

ne
 p

ro
du

ct
io

n 
(G

W
h)

1,500

N
um

be
r 

of
 b

io
m

et
ha

ne
 p

la
nt

s

20
15

20
16

20
17

20
18

20
19

20
20

Total

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

3,000

Other

Figure 7.25: 
Relative use of different upgrading technologies in 2020
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portion of this is made up of agricultural feedstocks 
(79%). Sequential crops are used in Denmark, but 
their use is not separately recorded, so they are 
included under “agricultural residues”.  A further 9% 
represents industrial waste excluding sludges; 5% is 
made up of energy crops, 2% is made up of sewage 
sludge and 2% is made up of industrial sludges. It 
should be noted that the amount of sewage sludge 
is underestimated here, as only the sewage sludges 
which are co-digestated in agricultural plants are 
accounted for.

A complete overview of the biogas and biomethane 
support schemes in place in Denmark will be made 
available on the EBA intranet website in due course, 

Figure 7.26: 
Percentage of different types of feedstocks used for biogas 
and biomethane production in Denmark in 2020
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Country highlights: 
• Estonia produced 77 GWh of biogas and 97 GWh of biomethane in 2020. A total of 13 biogas plants 

were operational at the end of 2020 and by mid-2021, Estonia was home to five active biomethane 
plants.

• Estonia’s biomethane production began in 2018, with the construction and commissioning of two 
biomethane plants. Two further plants started producing biomethane in 2020 and in 2021 one more 
existing agricultural biogas plant was converted from CHP to biomethane production. A further plant 
is currently in the preparation stage.

• All biomethane in Estonia is compressed into Bio-CNG and used in the transport sector – primarily 
by passenger vehicles, public transport, buses, and trucks. There are 5 Estonian municipalities in 
which public transport buses run either fully or partly on Bio-CNG.

• Estonia has implemented several direct and indirect support measures in recent years, with the 
aim of encouraging biomethane production. This has been a success and Estonia now has five 
operational plants and one further plant in the preparation stage.

Biogas production in Estonia began a few years 
prior to the introduction of the official support for 
renewable energy promotion, which came in the 

form of the Energy Act in 1998. The Act introduced 
a purchase obligation for electricity from renewable 
energy producers connected to its network. 

Figure 7.27:
Percentage of biomethane plants connected to the 
distribution and transport grids (above right); percentage of 
biomethane used in transport (below right); combined biogas 
and biomethane production (GWh) (left)
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The first biomethane in Estonia was produced in 
2018 with a steep growth thereafter. By 2020, the 
biomethane production overtook the amount of 
biogas produced in the country (Figure 7.27). Estonia 
is one of the first countries in Europe effectively 
stimulating biogas-CHP plants to switch towards 
biomethane production. From the total of five 
biomethane plants operational by mid-2021, four 
plants are converted CHP plants.

BIOGAS PRODUCTION

The number of Estonian biogas plants rose from 3 to 
18 between 2011 and 2014. This number remained 
stable until 2017 but has declined in recent years, 
falling to 13 plants in 2020 (Figure 7.28). One reason 
for this decline in the number of biogas plants is 
the conversion of existing biogas plants from CHP 
to biomethane production.  Between 2018 and 
2020, two biogas plants were shut down, while 
another three plants were converted to biomethane 
production. In 2021, one more biogas plant switched 
from CHP to biomethane production. The Estonian 
Biogas Association reports that no new biogas plants 
have been built since 2014 because the investment 
subsidy for biogas plants was discontinued in that 
year. 

The biogas plants in Estonia are split fairly evenly 
between agriculture-based plants, sewage-based 
plants, plants using organic municipal solid waste 
and plants using landfill gas. In terms of biogas 
production, however, agriculture-based plants are 
clearly in the lead. This highlights the larger relative 
size of agriculture-based plants compared to plants 
using other feedstock types (Figure 7.28). In 2020, 
Estonia produced 77 GWh of biogas, from which 29 
GWh of electricity was generated. The country’s total 
biogas production capacity is 17 MW, corresponding 
to 6.5 MW of installed electric capacity.

BIOMETHANE PRODUCTION

Estonia had a portfolio of five biomethane plants 
by mid-2021. Two plants began operation in 2018, 
another two in 2020 and the newest plant began 
operation in 2021. Four of those five plants are in 
fact biogas plants that have switched to biomethane 
production. One further biomethane plant is 
currently in the preparation stages. 

As shown in Figure 7.29, four of Estonia’s biomethane 
plants are agriculture-based plants and one plant 
uses sewage sludge as its feedstock. Estonian 
biomethane production reached 40 GWh in 2018, 
63 GWh in 2019 and 97 GWh in 2020. The country’s 
total biomethane production capacity in 2020 was 

Figure 7.28: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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1,750 m³/h. Of the four plants operational in 2020, 
three use membrane separation as their upgrading 
technology, while one uses water scrubbing (Figure 
7.30).1

Estonia is keen to further develop its biomethane 
production. Several direct and indirect measures 

to support biomethane production have been 
implemented, such as support for biomethane use 
in public buses and investment support for the 
construction of CNG stations that is conditional 
on the inclusion of Bio-CNG in the fuel on offer. In 
2017, the Estonian Ministry of Economic Affairs and 
Transport (MKM) introduced a premium scheme, 

Figure 7.29: 
Development of biomethane production (GWh) (left); and 
development of the number of biomethane plants (right)

Figure 7.30:
Relative use of the different upgrading technologies in 2020 
(left); and development of the number of Bio-CNG filling 
stations (right)
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National EBA contributor for 2021

with the aim of filling the gap in price between natural 
gas and biomethane. Biomethane use in transport is 
also tax exempt and trade in biomethane certificates 
takes place in Estonia between producers and end-
consumers. The Estonian market is awaiting the 
development of standards which will enable the 
cross-border trade of biomethane.2

BIOMETHANE USE IN TRANSPORT

All biomethane in Estonia is compressed into Bio-
CNG and used in the transport sector, primarily by 
passenger vehicles, public transport, buses, and 
trucks. 5 Estonian municipalities run their public 
transport either wholly or partly on Bio-CNG. There 
are 23 Bio-CNG filling stations in Estonia (Figure 7.30); 
22 stations offer a blend of Bio-CNG and natural gas, 
while 1 plant offers Bio-CNG only.
 
A complete overview of the biogas and biomethane 
support schemes in place in Estonia is planned to 
become available on the EBA intranet website, freely 
available for EBA members. 

2 -  REGATRACE D6.1 – Mapping the state of play of renewable gases in Europe
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Country highlights: 
• In 2020, Greece was home to 64 operational biogas plants and the total reported Greek biogas 

production for 2020 was 1,126 GWh.
• There is currently no biomethane market in Greece. However, there is considerable potential for the 

supply of Bio-CNG and Bio-LNG on the Greek Islands and in other remote areas, where it will take a 
long time for natural gas to become commercially available.

BIOGAS PRODUCTION

Biogas production in Greece began in the early 
2000s and until 2010 the Greek biogas sector was 
dominated by sewage-based and landfill-based 
plants. This is shown in Figure 7.31, which sets out 
the development of Greek biogas production and 
the number of Greek biogas plants between 2011 
and 2020.

In 2011, biogas from sewage sludge made up 11% 
(59 GWh) of the biogas produced in Greece and 
landfills accounted for the remaining 89% (484 GWh). 
Between 2010 and 2020, however, the development 
of the landfill- and sewage-based biogas sectors 
in Greece was rather slow. Overall, the combined 
biogas production from these two traditional biogas 
sources grew from 543 GWh to 718 GWh between 
2011 and 2020. The lion’s share of Greece’s sewage- 

7.8
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Figure 7.31: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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and landfill-based biogas production stems from two 
major cities: Athens and Thessaloniki.

In 2010, the Greek government integrated Feed-
in Tariff (FiTs) into its 3851 Renewable Energy Law. 
Two distinct tariffs for landfill-based biogas plants 
(up to 120 euro/MWh) and agriculture-based biogas 
plants (up to 220 euro/MWh) were created. As a 
result, agricultural biogas production slowly got 
going in Greece, with the first biogas from agriculture 
produced in 2011. In 2016, the Greek government 
issued new FiT prices (L.4414/2016), increasing the 
maximum rate for landfill-based biogas plants to 
129 euro/MWh and for agriculture-based biogas 
plants to 225 euro/MWh. This led to a further growth 
in plant numbers, particularly among agricultural 
biogas plants. Greece reached an agricultural 
biogas production of 392 GWh in 2020. The growth 
in agriculture-based biogas plants is expected to 
continue in the years to come. In the period 2011-
2020, the number of agriculture-based plants in 
Greece rose by 42 plants. In the same period, several 
existing agricultural plants increased their capacity. In 
2020, Greece produced 1,126 GWh of biogas in total, 
from which 428 GWh of electricity was generated. 

The total biogas production set out in Figure 7.31 
should be treated as an estimate:  the biogas 
production figures are calculated using the electricity 
production, assuming a CHP efficiency of 38%. In 
Greece, however, there are approximately 20 biogas 
plants – primarily small-scale plants running on 
sewage and other feedstocks – that produce only 
heat. Greece’s actual biogas production is therefore 
likely to be higher than indicated here.

In 2020, Greece’s biogas data underwent a detailed 
revision by HABIO, the Hellenic Association of 
Biogas Producers, including retro-active corrections. 
Amongst other modifications, electricity production 
for self-consumption (mainly applicable for sewage-
based plants), previously excluded, is now included 
in the database. Plants which have ceased or never 
started production were deleted from the data. 
HABIO performed an extensive field survey to 
achieve a more accurate and reliable data set.

AT        BE        CH        CZ        DE        DK       EE        EL        ES        FI        FR        IE        IT        LT       LV       NL       NO       PL       rs        SE       Uk         UKr

BIOMETHANE PRODUCTION

There is no real biomethane sector in Greece and 
it is estimated that, under the current regulatory 
framework, there will be no significant growth in 
this area for the next two years. However, there is 
considerable potential for the supply of Bio-CNG 
and Bio-LNG on the Greek Islands, where it will take 
a long time for natural gas to become commercially 
available, if indeed it ever does. Currently, there are 
about 23 CNG stations in Greece as a whole. 

Discussions will soon be underway with the policy 
makers and the transport and distribution grid 
operators to facilitate the injection of biomethane 
into the gas network. The FiT prices for electricity 
production in Greece are generous (L.4414/2016); it 
is hoped that an equivalent price for biomethane will 
now be offered, taking into consideration the natural 
gas price and the investment costs associated with 
biomethane production projects. 

FEEDSTOCKS

Greece’s agriculture-based biogas plants used a total 
of 1,114,000 tonnes wet weight of feedstock in 2020 

Figure 7.32: 
Percentage of different types of agricultural feedstocks used 
for biogas production in Greece in 2020
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(Figure 7.32). Agricultural residues such as manure 
make up 84% of Greece’s agricultural feedstocks. 
Sequential crops make up 5% of the feedstocks used 
and 11% is made up of energy crops. The feedstocks 
for biogas production from organic municipal solid 
waste, landfills and sewage sludge are not quantified 
in Greece and are therefore not included in Figure 
7.32.

A complete overview of the biogas and biomethane 
support schemes in place in Greece will be made 
available on the EBA intranet website in due course, 
freely accessible to EBA members.

National EBA contributor for 2021
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Country highlights: 
• There are currently 210 active biogas plants in Spain, of which sewage-based plants are the most 

numerous. Spain’s total biogas production in 2020 amounted to 8,079 GWh.
• At the end of 2020, there were two active biomethane plants in Spain. By September 2021, another 

two plants had been inaugurated and by the end of the year,  5 plants in total are expected to be 
operational.

• The coming years will be important for the development of the Spanish biomethane sector. At time 
of writing, an official Biogas Roadmap is under development in Spain. However, no explicit financial 
support for biogas and biomethane is included in the current draft.

BIOGAS PRODUCTION

Spain introduced its first support for renewable 
energy in 1997, when the ‘General Electricity Law 
54/1997’ came into force. Spanish biogas production 
rose significantly in subsequent years, thanks to 
the Feed-in Tariff (FiT) and premium implemented 
by this law to incentivise electricity generation from 
renewable sources. Sewage- and landfill-based 
biogas plants in particular have flourished. Despite 

considerable potential, however, the agricultural 
biogas sector in Spain remained underdeveloped in 
2020.1

Figure 7.33 shows reported biogas production and 
the reported number of biogas plants in Spain 
during the last decade. The growth that appears 
on the graphs is principally due to better reporting 
of existing biogas plants, however, rather than 
reflecting actual increases in plant numbers and 

7.9
SPAIN
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Figure 7.33: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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capacity. The sudden jump in biogas production 
in 2019, apparent in Figure 7.33, mainly reflects 
the availability of additional data. In 2019, Spanish 
biogas production from sewage, landfill and “other” 
feedstocks was included in the EBA database for 
the first time. There is no available data on those 
categories for previous years, but production can 
be assumed to have changed little over the past 
decade, as facilities in the sewage, landfill and “other” 
categories are typically very stable. Biogas from 
landfill has probably decreased slightly over time 
because no new plants have been commissioned in 
this category and as landfill sites age, they produce 
less biogas. In the agricultural category, on the other 
hand, Spanish biogas production rose from 225 GWh 
to 250 GWh between 2018 and 2020.

BIOMETHANE PRODUCTION

There were two operational biomethane plants 
in Spain in 2020: one large landfill-based plant, 
which started production in 2009, and one smaller 
sewage-based plant, which started in 2019. By the 
end of 2021, however, it is expected that a total of 5 
biomethane plants will be operational, adding three 
new plants to the Spanish biomethane portfolio this 
year. There are also biomethane demonstration 
projects in Spain; these are mainly pilot projects 

biogas production. It is estimated that the growth in 
the number of Spanish biogas plants in fact largely 
took place between 2000 and 2004. 

The commissioning of new plants has tailed off 
since 2012, when a moratorium on support for 
renewable energies was put in place (Royal Decree-
Law 1/2012), removing all incentives for electricity 
generated from renewable sources. In 2014, Royal 
Decree RD 413/2014 ended the moratorium only for 
those plants built prior to 2012. As a result, there 
is currently no incentive in place to encourage new 
biogas projects in Spain. This means that new plants 
need to achieve profitability based only on electricity 
market prices. 

New biogas projects do still get off the ground in 
Spain, but they are mainly driven by waste treatment 
needs and/or the prospect of providing energy for 
private consumption, rather than the potential sale 
of the biogas produced. There are currently 210 
active Spanish biogas plants, of which sewage-based 
plants make up the greatest number (80 plants), 
followed by agriculture-based (53 plants), landfill (40 
plants) and “other” (40 plants).

Spain produced 8,079 GWh of biogas in 2020, from 
which 3,070 GWh of electricity was generated. The 
country has a total biogas production capacity of 836 
MW, corresponding to 318 MW of installed electric 
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Figure 7.34: 
Development of biomethane production (GWh) (left); and 
development of the number of biomethane plants (right)
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associated with EU-funded and R&D initiatives, such 
as the LIFE, H2020 and CEF programmes2. Out of 
the five Spanish biomethane plants expected to be 
active by end of 2021, four will be injecting into the 
distribution grid and one into the transport grid.
 
At present, there are no incentives in place to support 
new biomethane plants in Spain. However, the 
coming years will be important for the development 
of the Spanish biomethane sector. The Spanish 
Ministry for Ecological Transition and Demographic 
Challenge (MITERD) celebrated the approval of 
Spain’s first Climate Change and Energy Transition 
Law in the first half of 2021. The law commits the 
country to cutting emissions by 23% by 2030, relative 
to 1990 levels. This law empowers the government 
to approve support mechanisms for renewable gas 
and its injection into the gas grid. A potential support 
mechanism may be financed with the revenue 
from regulation of the natural gas sector. The new 
climate law also states that the government shall 
approve the registration of guarantees of origin 
(GOs) for renewable gases injected into the natural 
gas network. The official Biogas Roadmap that is 
currently under development in Spain, however, 
does not include any explicit reference to financial 
support for biogas and biomethane. 

As Spain is a country with a very substantial food, 
agriculture and livestock industry, the untapped 
potential for biomethane production is large. Taking 
all the available feedstock types into account, it 
is estimated that Spain’s potential biomethane 
production could be more than 100 TWh per year.

Figure 7.34 shows the development of Spanish 
biomethane production in GWh from 2016 to 2020. 
In 2020, 95 GWh of biomethane were produced. 
Although exact figures are not available prior to 2016, 
similar production levels for biomethane from landfill 
are assumed between 2009 and 2016. With the 
opening of the sewage-based plant in 2019, sewage-
based biomethane (5 GWh in 2019 and 2020) also 
became a reality for Spain.
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A complete overview of the biogas and biomethane 
support schemes in place in Spain is planned to become 
available on the EBA intranet website, freely available for 
EBA members. 

National EBA contributor for 2021
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Country highlights: 
• Finland was home to 113 biogas plants and 22 biomethane plants by mid-2021. The total biogas 

production in that year amounted to 878 GWh and the total biomethane production was 109 GWh. 
• Finnish energy and climate strategies promote biomethane particularly for transport fuel use. In 

2020, almost all biomethane produced in Finland was used in the transport sector. As the total 
gas usage in Finnish transport that year was 188 GWh, 59% of the demand could be met with 
biomethane.

Both the biogas and the biomethane sectors are 
well developed in Finland. Although Finland currently 
primarily produces biogas, it is expected that most 
of the country’s upcoming new projects will upgrade 
their biogas to biomethane. This reflects the higher 
levels of investment support available to biogas 
upgrading plants (on average) and the end of the old 
Feed-in Tariffs (FiTs) in late 2018. The new renewable 
heat and power tariff system has been developed 
based on competition; and it is expected that 
biomethane production will be more competitive 
than biogas in the current Finnish framework. In 
Finland, both biogas and biomethane are exempt 
from excise duties in all end-use applications and 
investment support is available for the construction 

of all renewable energy production facilities. The 
biomethane used in transport will be subject to 
excise duty in 2022.

According to several studies, Finland’s techno-
economic combined biogas and biomethane 
production potential using anaerobic digestion is 
estimated to be about 10 TWh, and the theoretical 
production potential is up to 25 TWh. The Finnish 
biogas sector has set its own target of reaching an 
annual combined biogas and biomethane production 
of 4 TWh by 2030. The annual biogas production 
target of 4 TWh was confirmed by the Finnish 
government in September 2021.

7.10
FINLAND
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Figure 7.35:
Percentage of biomethane plants connected to the 
distribution and transport grids (left); percentage of 
biomethane used in transport (right)
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BIOGAS PRODUCTION

Thanks to the different types of support mechanism 
available for biogas in Finland, the number of Finnish 
biogas plants has increased steadily over the past 
decade (+38 plants between 2011 and mid-2021), as 
shown in Figure 7.36. The number of biogas plants 
in Finland – 113 plants in total – comprises 34 plants 
valorising biogas from landfills, 25 agricultural plants, 
19 sewage sludge treatment plants, 26 plants treating 
organic municipal solid waste and 9 industrial biogas 
plants. In terms of the amounts of biogas produced, 
organic municipal waste plants and biogas from 
sewage sludge are the largest contributors in 
Finland (Figure 7.36, left). There is no track record 
of biogas production from industrial biogas plants, 
as these figures are included in other categories. It 
is estimated, however, that biogas production from 
industrial plants in Finland is around 30 GWh. Only 
a small portion of Finland’s agricultural streams are 
currently treated in biogas plants, although these are 
considered to be the input with the most potential 
for new plants.

In total, Finland produced 878 GWh of biogas in 
2020. Around 40% of Finnish biogas is consumed 
in a CHP, while another portion is used for heating 
applications or sold directly as raw biogas. 

BIOMETHANE PRODUCTION

Development of the Finnish biomethane sector is in 
full swing and the future looks promising. Significant 
and consistent growth has taken place over the last 
decade, with the number of biomethane plants in 
Finland rising from 1 plant in 2011 to 22 by mid-
2021 (Figure 7.37). Similarly, Finnish biomethane 
production increased significantly in the same time 
frame, finally reaching 109 GWh by 2020. The vast 
majority of Finnish biomethane plants process 
organic municipal solid waste.

Growth is expected to continue under the auspices 
of Finland’s national biogas action plan, published in 
January 2020. The plan outlines the measures that 
will underpin the sector until 2024 and was drafted 
in collaboration with all the relevant ministries and 
stakeholders.
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Figure 7.36: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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Off-grid biomethane production plays a vital role in 
Finland, as only the southern part of the country has a 
gas network. For the same reason, LNG terminals are 
also central to Finland’s gas infrastructure. Of the 22 
active biomethane plants in Finland, 5 are connected 

to the grid and 17 plants are off-grid. In 2020, around 
40 percent of the biomethane produced in Finland 
was injected into the gas grid. As set out in Figure 
7.38, water scrubbing technologies are the preferred 
method for biogas upgrading in Finland. 

37%

37%

5%
5%

10%

5%

Figure 7.38:
Relative use of the different upgrading technologies in 2020 
(left); and development of the number of Bio-CNG and Bio-
LNG filling stations in Finland (right)

Figure 7.37: 
Development of biomethane production (GWh) (left); and 
development of the number of biomethane plants (right)
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BIOMETHANE USE IN TRANSPORT

In general, Finnish energy and climate strategies 
promote biogas particularly for transport fuel use. 
There is specific investment support for filling stations 
and for converting passenger cars to run on gas. A 
procurement subsidy for heavy duty gas vehicles was 
launched in December 2020. The use of biomethane 
in transport is growing in Finland and Finnish national 
transport policy will be further defined by the end of 
2021 in the context of updating the national climate 
policy. From 2022 onwards, biomethane will be part 
of the national biofuel delivery obligation along with 
other types of transport fuels, which is expected 
to give stable outlook for increasing biomethane 
production and use until 2030.

In total, 67 Bio-CNG filing stations and 11 Bio-LNG 
filling stations are operational in Finland (Figure 
7.38). In 2020, almost all biomethane produced was 
used in the transport sector. As the total gas usage 
in transport in the country is 188 GWh, 59% of the 
demand could be met with biomethane.

Of the biomethane plants active by mid-2021, 21 
plants produce Bio-CNG on-site and one plant 
produces Bio-LNG on-site. A few additional Bio-LNG 
projects are under development and have secured 
investment support. However, the support package 
is yet to be finalised and projects are on hold for this 
reason.

A complete overview of the biogas and biomethane 
support schemes in place in Finland is available on the 
EBA intranet website, freely accessible to EBA members. 
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Country highlights: 
• France is home to Europe’s fastest growing biomethane sector. 91 biomethane plants started 

operation in 2020, while another 81 plants were installed between January and July 2021. A further 
950 projects are at various stages of development, having a combined production capacity of 22.6 
TWh/year.

• By end 2020, there are 861 biogas plants and 214 biomethane plants operational. By July 2021 the 
number of biomethane plants reaches the even higher number of 295. The total biogas production 
amounted to 6,083 GWh and the biomethane production was 2,207 GWh.

• 760 GWh of the biomethane produced (34%) is used in the transport sector. The country counts a 
total of 117 filling stations which provide biomethane as a transport fuel.

7.11
FRANCE
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Figure 7.39:
Share of biomethane plants connected to the distribution and 
transport grid (right up); share of biomethane use in transport 
(right down); combined biogas and biomethane production (left)
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Figure 7.39 shows the combined biogas and 
biomethane production in France. Rapid growth in 
biomethane production is apparent from 2017 and 
this trend is expected to continue. At the same time, 
French biogas production is stagnating.

BIOGAS PRODUCTION

France began subsidising its biogas sector with 
the Renewable Energy Feed-in Tariffs (I) in 2001, 
revising the support system in 2002, 2006, 2011, 
2016 and 2020. Additionally, biogas producers 
in France are eligible to receive support from the 
French Environment & Energy Management Agency 
(ADEME), as well as from local authorities, for studies 
and investment. The development of a favourable 
regulatory framework has underpinned the growth of 

AT        BE        CH        CZ        DE        DK       EE        EL        ES        FI        FR        IE        IT        LT       LV       NL       NO       PL       rs        SE       Uk         UKr

the French biogas sector over the past two decades. 
The number of biogas plants in France rose from 287 
to 890 between 2011 and 2019, followed by a small 
drop in 2020, when the number fell to 861 plants. 

In 2020, France produced 6,053 GWh of biogas, from 
which 2,300 GWh of electricity was generated. The 
total biogas production capacity in France is 1,374 
MW, corresponding to 522 MW of installed electric 
capacity. 

BIOMETHANE PRODUCTION

With a total of 214 biomethane plants by the end of 
2020 and already 306 plants inaugurated by August 
2021 (Figure 7.41), France is home to Europe’s 
fastest growing biomethane sector. 91 biomethane 
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Figure 7.40: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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plants began operation in France in 2020 (+74% 
compared to 2019) and between January and July 
2021, another 92 plants were installed. This means 
that, in the first half of 2021, France largely surpassed 
Germany as Europe’s biomethane leader in terms of 
the number of plants. It is projected that a total of 
300 new biomethane plants will become operational 
in France in the course of 2021. The growth outlook is 
also secure for subsequent years, thanks to the 950 
biomethane projects currently at various stages of 
development, representing a combined production 
capacity of 22.6 TWh/year.1

French biomethane production is growing by double 
digits each year (Figure 7.41). 2020 saw a total 
biomethane production of 2,207 GWh. Germany, 
the UK and Denmark are, however, still producing 
more biomethane than France. A steep increase 
in production is expected for 2021, as a significant 
number of 2020’s new plants were not installed 
until October-December; the combined production 
capacity in France had risen to 3,917 GWh/year by 
the end of 2020. 

France owes the spectacular growth of its biomethane 
market in large part to the French Act on Energy 
Transition for Green Growth, effective from August 
2015, which fully committed France to the transition 
to a renewable energy system. The Act includes the 
goal of 10% biomethane in the gas grid by 2030. 
Biomethane plants in France receive a fixed Feed-
in Tariff (FiT), which is guaranteed for 20 years. The 
FiT varies according to the size and the type of the 
plant, and a premium can be added for using specific 
feedstocks, such as manure.

In January 2019, the French government, through 
its Pluriannual Energy Programme (PPE), indicated 
its intention to reduce support for biogas and 
biomethane. Among the measures announced, the 
2030 target for the share of renewable gas in France’s 
total gas consumption was to be lowered from 10% to 
7%, sending mixed signals to the anaerobic digestion 
sector. It remains to be seen how these measures 
will impact on French biomethane production.
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Figure 7.41: 
Development of biomethane production (GWh) 
(left); and development of the number of 
biomethane plants (right)
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1 -  https://www.sia-partners.com/system/files/document_download/file/2021-07/EDITION%202021_SiaPartners_Observatoire%20du%20biomethane.pdf

 https://www.sia-partners.com/system/files/document_download/file/2021-07/EDITION%202021_SiaPartners_Observatoire%20du%20biomethane.pdf
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Whereas the early growth of the biomethane sector 
in Germany was largely based on energy crops, in 
France the use of energy crops for biomethane 
production is restricted. The lion’s share of French 
biomethane production stems from agriculture 
(Figure 7.41), which means that France succeeds 
in producing large amounts of biomethane from 
agricultural residues, manure, intermediate crops, 
and plant residues. 

All French biomethane plants are connected to 
the gas grid: of the 214 plants operational in 2020, 
191 are connected to the distribution grid and 23 
to the transport grid (Figure 7.39). By far the most 
frequently used upgrading technique in France is 
membrane separation (77%), followed by pressure 
swing adsorption (13%), as shown in Figure 7.42. 

BIOMETHANE USE IN TRANSPORT

760 GWh (34%) of the biomethane produced in 
France in 2020 was used in the transport sector 
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Figure 7.42:
Relative use of the different upgrading technologies in 2020 
(left); and development of the number of Bio-CNG and Bio-
LNG filling stations in France (right)
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(Figure 7.39). The country is home to a total of 117 
filling stations which all provide biomethane as a 
transport fuel, blended with natural gas; 98 stations 
provide CNG/Bio-CNG only, 18 stations provide both 
CNG/Bio-CNG and LNG/Bio-LNG and one station 
provides LNG/Bio-LNG only (Figure 7.42). 65 further 
CNG/Bio-CNG stations and another 12 LNG/Bio-LNG 
stations are under development2.

A complete overview of the biogas and biomethane 
support schemes in place in France is planned to become 
available on the EBA intranet website, freely available for 
EBA members.

2 - https://www.gaz-mobilite.fr/stations-gnv-france/

National EBA contributor for 2021
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Country highlights: 
• Ireland was home to 31 biogas plants in 2020, with a total biogas production of 482 GWh.
• The first biomethane plant in Ireland was commissioned in 2020, producing 4 GWh of biomethane 

that year. The second Irish biomethane plant began production in 2021.

BIOGAS PRODUCTION

The Irish biogas sector has developed significantly 
since its beginning in the mid-nineties. Ireland 
started producing biogas in 1995 and electricity 
from biogas in 1996. In 2005, Ireland introduced 
its Renewable Energy Feed-in Tariff (REFIT), which 
offered support with a duration of 15 years. This 
encouraged growth in the Irish biogas sector until 
2010. In 2011, however, the REFIT was updated to 
differentiate between plants with and without CHP; 
the scheme then closed to new applications in 2015.

Growth in biogas production and in the number 
of biogas plants in Ireland has been slow over the 
last decade (Figure 7.43). During the period from 
2012 (the earliest EBA data) to 2020, 4 new plants 
began operating, with Ireland reaching a total of 31 
plants in 2020. Of those 31 plants, 11 process biogas 
from landfill waste, making this category the most 
numerous in the country, and 9 plants use organic 
municipal solid waste as a feedstock. There were 7 
sewage-based plants, 3 agricultural plants and 1 
industrial-based biogas plant in 2020.
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Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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In 2020, the Irish biogas industry produced 482 GWh 
of biogas. The main end-use application for biogas 
in Ireland is CHP: a total of 183 GWh of electricity 
was produced from biogas in Ireland in 2020. These 
figures are similar to those reported in the previous 
years.

BIOMETHANE PRODUCTION

The first biomethane plant in Ireland, which has 
a production capacity of 400 m³/h, completed 
its commissioning process and started injecting 
biomethane into the Irish gas grid in 2020. The 
plant processes organic municipal solid waste using 
membrane separation as its upgrading technique 
and is connected to the distribution gird. The second 
Irish plant has a production capacity of 3,500 m³/h 
and started production in 2021. This plant has an on-
site Bio-CNG production unit. 4 GWh of biomethane 
was produced in Ireland in total in 2020, all of which 
originated from the country’s first plant (the only 
plant operating at the time).

Today, there is a government support scheme in 
Ireland for both biogas CHP to generate electricity. 
There is, however, no support in place for 
biomethane to be injected into the gas grid. There 
are several positive signals but as a whole, the Irish 
biomethane industry is still waiting for direction from 
the government for declared policy support before it 
can progress.

Ireland has made a considerable effort to further 
develop its biomethane sector. Several studies have 
been undertaken to examine Ireland’s biomethane 
potential, shed light on different subsidy options 
and arrived at an agreed pathway forward for 
biomethane with an integrated business case with 
economic assessment on the wider economic and 
environmental benefits analysed. As a result, the Irish 
government published an Interim Climate Action Plan 
in 2020, which committed to actions in developing the 
AD biomethane industry. RGFI in collaboration with 
large gas consumers in the agri food and beverages 
industry commissioned an updated feasibility study 
on the integrated business case for biomethane, 
availability of pasturelands, sustainable feedstock for 

the biomethane industry, as well as setting a 2030 
target for the amount of energy to be supplied by 
indigenous biomethane injection.

The current medium level of ambition is to have 
2.5TWh of biomethane in the renewable heat sector 
by 2030, with the RGFI/KPMG feasibility and economic 
assessment concluding that there is potential for 9 
TWh of biomethane by 2050. By adapting additional 
innovative technologies significantly more renewable 
gas could be produced.

A complete overview of the biogas and biomethane 
support schemes in place in Ireland will be made 
available on the EBA intranet website in due course, 
freely accessible to EBA members. 

AT        BE        CH        CZ        DE        DK       EE        EL        ES        FI        FR        IE        IT        LT       LV       NL       NO       PL       rs        SE       Uk         UKr

National EBA contributor for 2021



EBA STATISTICAL REPORT 2021 / EUROPEAN OVERVIEW

110

Country highlights: 
• With 1,710 active biogas plants and a total biogas production of 23 TWh in 2020, Italy is second only 

to Germany in terms of both the number of biogas plants and total biogas production.
• Italy is the second fastest growing biomethane market in Europe, following closely behind France. 

The Italian biomethane sector grew from 12 plants in 2019 to reach 23 operational plants by end 
of 2020. An additional 4 plants were constructed in the first half of 2021. Italy has set a biomethane 
production target of 1.1 bcm per year by 2023.

• Projections suggest that Italy will become one of the leading Bio-LNG-producing countries in Europe. 
Four Bio-LNG plants began operation in Italy in 2021 and another 32 plants are at different stages of 
development; all of these are due to become operational between 2021 and 2023.

BIOGAS PRODUCTION

IItaly has been developing its biogas sector since the 
early nineties and introduced its first official subsidy, 
a green certificate system, in 1999. However, most of 

Italy’s biogas plants were built after the introduction of 
the “all inclusive” Feed-in Tariff (FiT) for small renewable 
energy plants (the tariffa omnicomprensiva) in 2008. 
There was a sharp increase in the number biogas 
plants in Italy between 2008 and 2012. From January 
2013, the Italian biogas support scheme changed 
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Figure 7.44:
Percentage of biomethane plants connected to the distribution 
and transport grids (above right up); share percentage of 
biomethane used in transport (below right down); combined 
biogas and biomethane production (GWh) (left)
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and was considered less profitable by investors. 
Subsidies decreased relative to the previous support 
framework but were extended from 15 to 20 years. 
Nevertheless, both the number of biogas plants in 
Italy and the country’s biogas production continued 
to grow at a steady pace between 2013 and 2020 
(Figure 7.45).

With 1,710 active biogas plants and a total biogas 
production of 23 TWh, Italy is second only to Germany 
in terms of both its number of biogas plants and its 
total biogas production. From a total production of 23 
TWh of biogas in 2020, Italy generated approximately 
9 TWh of electricity. More than 80% of Italy’s biogas 
is produced from agricultural streams. Under the 
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Figure 7.45:
Development of biogas production (GWh) (left); and 
development of number of biogas plants (right)

10,000

20,000

25,000

5,000

0

Bi
og

as
 p

ro
du

ct
io

n 
(G

W
h)

0

500

1,500

1,000

15,000

N
um

be
r 

of
 b

io
ga

s 
pl

an
ts

2,000
20

12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
11

Agricultural Sewage

Industrial

Organic municipal solid waste

Total

Figure 7.46:
Development of biomethane production (GWh) (left); and 
development of number of biomethane plants (right)
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slogan “Biogas Done Right”, the Italian biogas sector 
has developed a framework for sustainable farming 
with the aim of making better use of farmland by 
double or multiple cropping and using the additional 
biomass for biogas and biomethane production.

Thanks to the new Italian Ministry of Ecological 
Transition, it is expected that a new decree for 
renewable electricity generation from biogas will be 
published by end of 2021. A duration of 3-4 years 
is being discussed for the decree; it is most likely 
to apply to biogas plants under 300 kW in size and 
be conditional on the use of 100% agricultural by-
products.

BIOMETHANE PRODUCTION 

In addition to its successful biogas market, Italy has 
been developing different options to support the 
establishment of its biomethane sector. The first 
biogas plant in Italy to include an upgrading unit was 
completed in 2012. It was followed in subsequent 
years by several smaller demonstration plants (< 
50 m3/h of biomethane) without a grid connection. 
Early in 2018, the Italian government published 
a law (“Decreto 02 marzo 2018”) to incentivise the 
production of biomethane. The law was a success: by 
end of 2020, Italy was home to 23 biomethane plants 
and by mid-2021 another 4 plants had become 
operational, bringing the total number of Italian 
biomethane plants to 27 (Figure 7.46) and giving Italy 
the second fastest growing biomethane market in 
Europe, following close behind France.

The Italian biomethane decree of March 2018 is 
effective until 31 December 2022; however, an 
extension of at least one year is expected. The decree 
has a production target of 1.1 bcm of biomethane per 
year, which is also the maximum limit of production 
to be covered by the decree. To qualify for the 
subsidies granted in the decree, biomethane must 
be used in the transport sector.

The publication of a new decree to encourage the 
production of biomethane is anticipated in the 
course of 2022. Given that biomethane consumption 

AT        BE        CH        CZ        DE        DK       EE        EL        ES        FI        FR        IE        IT        LT       LV       NL       NO       PL       rs        SE       Uk         UKr

Figure 7.47: 
Relative use of the different upgrading technologies in 2020

in the transport sector will have already been very 
substantially increased, the new decree is likely to 
focus on the use of biomethane in the industrial 
sector, or on the injection of gaseous biomethane 
into the natural gas grid (without favouring a specific 
end use application). Bio-LNG will also continue to 
receive subsidies to be used in the transport sector 
due to its increased consumption by heavy duty 
vehicles. Biomethane usage in the maritime sector 
could also be encouraged.

Out of the 23 plants active in Italy in 2020, 4 plants 
are connected to the distribution grid and 17 plants 
to the transport grid (Figure 7.44). A further two 
plants have no grid connection. It is estimated that 
biomethane production in Italy in 2020 was around 
2,100 GWh, most of which was produced from organic 
municipal solid waste. The preferred technique for 
biogas upgrading in Italy is membrane separation, 
with 14 out of 23 Italian biomethane plants using this 
system (Figure 7.47).

BIOMETHANE USE IN TRANSPORT

As mentioned above, the Italian government’s 
Decree 02 March 2018 encourages the production 
of biomethane for use in transport. As a result, 100% 
of the country’s biomethane is currently used as 
transport fuel. Italy’s biomethane production target 
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Figure 7.48: 
Expected development of number of Bio-LNG plants

of 1.1 bcm per year is likely to be reached by the end 
of 2023. At this point Italy, which has the largest fleet 
of natural gas vehicles in Europe, will become the 
first nation in the world to fully replace fossil natural 
gas with biomethane in the transport sector. Italy is 
home to 1,400 CNG filling stations and another 85 
LNG filling stations.

Italy is expected to become a leading European 
producer of Bio-LNG. Four Bio-LNG plants began 
operation in Italy in 2021 and a further 32 plants 
are at different stages of development; all of these 
are due to become operational between 2021 and 
2023 (Figure 7.48). Italy’s total planned Bio-LNG 
production capacity by 2023 is 2,808 GWh per year. 
This would constitute a considerable share of the 
European Bio-LNG market, as a total of 78 Bio-LNG 
plants are due to begin operation in Europe prior to 
and during 2023, with a joint production capacity of 
10.6 TWh per year.

A complete overview of the biogas and biomethane 
support schemes in place in Italy is available on the EBA 
intranet website, freely accessible to EBA members.
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Country highlights: 
• By 2020, there were a total of 41 biogas plants in Lithuania with an estimated biogas production of 

406 GWh.
• The first biomethane plant is expected to begin operation in the course of 2021.
• A number of support schemes to encourage biomethane production are under development in 

Lithuania.

BIOGAS PRODUCTION

The story of Lithuanian biogas begins in 1994, when 
the first industrial biogas in Lithuania was produced, 
in a plant based on a distillery site. By the end of 2020 
there were a total of 41 biogas plants in Lithuania 

with a total electric capacity of 33.4 MW. Biogas in 
Lithuania is produced from agricultural waste, sewage 
sludge, landfill, biowaste and industrial processes. 
The agriculture-based plants use mainly animal 
manure and leftover feed as a feedstock, whereas 
the industrial plants make use of distillery grain, 
slaughterhouse waste, fish and meat processing 
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Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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waste, dairy waste, fruit and vegetable processing 
waste and cake from biodiesel production.

Electricity produced from biogas in Lithuania in 
2019 amounted to 154 GWh and the total biogas 
production for that year is estimated at 406 GWh. 
Figures for 2020 are not yet available at time of 
writing, so a production level similar to that of 2019 
has been assumed. 

BIOMETHANE PRODUCTION

By the end of 2020, no biomethane production had 
taken place in Lithuania. However, it is expected that 
Lithuania’s  first biomethane plant will be connected 
to the grid in the course of 2021. The new plant has a 
production capacity of 12 GWh annually and has the 
potential to expand, reaching a projected capacity of 
41 GWh by 2023. The plant is due to be connected to 
Lithuania’s transport gas network.

Lithuania’s National Energy Independence Strategy 
action plan foresees the provision of financial 
support for the production of biomethane from 
agricultural waste and other non-communal waste. 
The regulatory measures included in the action plan 
aim to increase the use of biomethane in transport.1

Furthermore, under the national climate change 
programme, three forms of investment support for 
biomethane were introduced:

• 45 – 65% investment support for the production 
of biomethane and/or biogas.

• 40% investment support for the acquisition of 
vehicles that run on electricity, CNG, LNG, Bio-
CNG, Bio-LNG, hydrogen, and development of 
the requisite infrastructure.

• 60% investment support to increase the use 
of renewable fuels in urban and suburban 
public transport, promoting in particular 
the use of electric, CNG and LNG vehicles.  
 

A complete overview of the biogas and biomethane 
support schemes in place in Lithuania is planned to 
become available on the EBA intranet website, freely 
available for EBA members.
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National EBA contributor for 2021

1 - REGATRACE D6.1 – Mapping the state of play of renewable gases in Europe
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Country highlights: 
• The Latvian biogas sector comprises 51 plants and the country’s total biogas production in 2020 

amounted to 860 GWh.
• Due to an unfavourable policy climate, several Latvian biogas plants have closed in recent years. 

According to the Latvian biogas association, this trend is expected to continue if policies do not 
change dramatically.

• Although legislation on biomethane production has not been put in place in Latvia, one biogas plant 
started producing biomethane for its own needs in 2020. A total of 3.6 GWh of biomethane was 
produced, of which all was used as transport fuel.

BIOGAS PRODUCTION

The development of the number of biogas plants in 
Latvia is shown in Figure 7.50. In 2016, the country 
was home to 59 biogas plants, but by end of 2020, 
8 of those plants had closed, leaving a total of 51 
active biogas plants. According to the Latvian biogas 
association, the number of Latvian biogas plants is 
expected to decrease further in the coming years, for 
several reasons.

The Latvian government has frequently amended 
existing legislation over the last 5-6 years, creating an 
administrative burden which hinders the payment of 
financial incentives to renewable energy production 
plants. The regulations in force until September 2020 
were amended 13 times during the 11 years in which 
they were applicable, giving rise to a sense of political 
instability and creating investment insecurity. This 
combination of uncertainty and political pressure 
is causing the Latvian biogas sector to shrink, with 
plants choosing to cease production.
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Figure 7.50:
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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The Latvian government is planning to establish a 
comprehensive control mechanism for biogas plants, 
according to which, any rule violations by biogas 
producers would result in a cut of more than 15% 
to the Feed-in-Tariff (FiT) received or, in the worst-
case scenario, a complete cessation of payment. 
The effect of the planned control mechanism on the 
Latvian biogas sector is not yet known. 

The Latvian biogas industry produced 860 GWh 
of biogas in 2020, slightly less than the 916 GWh 
produced in 2019. The main end-use application 
for biogas in Latvia is CHP: a total of 327 GWh of 
electricity was generated from biogas in Latvia in 
2020.

BIOMETHANE PRODUCTION

Although legislation on biomethane production 
has not yet been introduced in Latvia, several draft 
versions have been circulating among stakeholders. 
One biogas plant did start producing biomethane 
for its own needs in 2020. A total of 3.6 GWh of 
biomethane was produced, all of which was used by 
the company’s own vehicle fleet.

A complete overview of the biogas and biomethane 
support schemes in place in Latvia will be made 
available on the EBA intranet website, freely accessible 
to EBA members. 
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Country highlights: 
• The Netherlands is home to 260 biogas plants and produced a total of 2,439 GWh of biogas in 2020.
• There were 60 active biomethane plants in the Netherlands in 2020, with a total biomethane 

production of 2,166 GWh that year. This represented no less than 48% growth in Dutch biomethane 
production relative to 2019.

• 19% of Dutch biomethane was used in transport in 2020. This share is expected to grow significantly 
in the years ahead as the country is investing heavily in Bio-LNG production. With the expected 
addition of 7 new Bio-LNG plants in the period 2021-2024, the Netherlands is on track to become 
one of the leading producers of Bio-LNG in Europe. 

Figure 7.51 shows the combined biogas and 
biomethane production in the Netherlands. Whereas 
Dutch biogas production got going around 2006, 
biomethane production first took off in 2013. As 
the graph shows, the Netherlands’ current growth 
is situated in the biomethane industry: Dutch biogas 
production is decreasing slightly but biomethane 
production continues to increase year after year.

BIOGAS PRODUCTION

The rolling out of the Green Funds certificate scheme 
in 1995 was the first stage of support for renewable 
energy in the Netherlands. The ‘Environmental 
Quality of Electricity Production’ Feed-in-Premium 

7.16
THE NETHERLANDS
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Figure 7.51:
Percentage of biomethane used in transport (below left); 
combined biogas and biomethane production (GWh) (right)  
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(FiP) was introduced in 2003 and the biogas sector 
started to see significant growth three years later, 
in 2006. In 2008, the Dutch government rolled out 
the SDE (Stimulering Duurzame Energie). This was 
a renewable energy and CHP production support 
scheme for the promotion of sustainable energy, 
which took the form of a modified FiP: a premium 
was due if the electricity price fell below a certain 
amount, but no subsidy was paid by the government 
if the market electricity price sat at or above the 

stipulated limit. The same principle was used in the 
SDE+ between 2011 and 2019 and the SDE++, which 
has been applicable since October 2020.

The positive impact of the various Dutch FiPs is 
reflected in the country’s large number of biogas 
plants (260 in 2020) and biomethane plants (60 in 
2020). As shown in Figure 7.52, the Netherlands 
produced 2,439 GWh of biogas in 2020, from which 
approximately 927 GWh of electricity were generated. 
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Figure 7.52
Development of biogas production (GWh) 
(left); and development of the number of 
biogas plants (right)                 
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Figure 7.53:
 Development of biomethane production 
(GWh) (left); and development of the number 
of biomethane plants (right)                
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There has been a slight downward trend in Dutch 
biogas production and electricity generation from 
biogas since 2015, as well as in the number of biogas 
plants (Figure 7.52).

BIOMETHANE PRODUCTION

The number of biomethane plants in the Netherlands 
grew rapidly between 2016 and 2020, rising from 21 
active biomethane plants to 60 (Figure 7.53), more 
than half of which run on agricultural substrates. 
Energy crops are not used for biomethane production 
in the Netherlands.

The Dutch biomethane market was one of the 
pioneering biomethane markets in Europe. In 
addition, the Netherlands have had their own national 
renewable gas registry operated by Vertogas, the 
green branch of the Nerderlandse Gasunie, since 
2009. The Netherlands’ renewable gas registry has 
been mandated by the Dutch Ministry of Economic 
Affairs and Climate (EZK) since January 2015. 
Registering and certifying via Vertogas is obligatory 
for producers of renewable gas in the Netherlands.

2,166 GWh of biomethane were produced in the 
Netherlands in 2020 (as depicted in Figure 7.53), most 
of which originated from agricultural waste (43%) and 
industrial waste (38%). Of the 60 biomethane plants 
in the Netherlands, 53 are known to be connected to 
the gas grid. Another four plants produce Bio-CNG 
on site and do not have a grid connection. One plant 
produces Bio-LNG on site. No data is available to the 
EBA concerning the grid connection status of the 
remaining two plants.

43 of the 60 Dutch biomethane plants use membrane 
technology to upgrade their raw biogas. Chemical 
scrubbing is used in 9 plants and 6 plants use water 
scrubbing as their upgrading technology (Figure 
7.54).

BIOMETHANE USE IN TRANSPORT

In 2020, 402 GWh of Dutch biomethane was used 
in transport. This represents almost one fifth of the 
biomethane produced in the Netherlands that year 
and almost double the 217 GWh of biomethane used 
in transport in the Netherlands in 2019.
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Figure 7.54:
Relative use of the different upgrading technologies in 2020 
(left); and expected development of the number of Bio-LNG 
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The share of biomethane used in transport in the 
Netherlands is expected to grow significantly in the 
years ahead as the country is investing hugely in 
Bio-LNG production. With the anticipated addition 
of 7 new Bio-LNG plants in the period 2021-2024 
(Figure 7.54), the Netherlands is on track to become 
one of the leading producers of Bio-LNG in Europe, 
alongside Italy and Germany. A total production 
capacity of 1.5 TWh per year is expected to be 
operational by 2024. One Bio-LNG plant has been 
operational in the Netherlands since 2014 and a 
second is due to begin operation in the second half 
of 2021.

The Netherlands produces Bio-CNG as well as Bio-
LNG. Four biomethane plants produce Bio-CNG on-
site and there are over 170 public filling stations in 
the Netherlands offering Bio-CNG.

A complete overview of the biogas and biomethane 
support schemes in place in the Netherlands will be 
made available on the EBA intranet website in due 
course, freely accessible to EBA members. 
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Country highlights: 
• Norway produced more than 1 TWh of biogas and biomethane combined in 2020 and this figure is 

expected to grow significantly in the years ahead.
• Norway was a pioneering country in Bio-LNG production in Europe and since 2018 Norway has been 

home to the biggest Bio-LNG production site in Europe. The plant has a production capacity of 120 
GWh/year of Bio-LNG and is planning to double this capacity by 2023.

BIOGAS AND BIOMETHANE PRODUCTION

The Norwegian biogas and biomethane sector can 
be divided into three parts: plants upgrading their 
biogas to biomethane, after which the biomethane is 
liquefied (Bio-LNG production); plants not upgrading 
the biogas but compressing it as biogas (considered 
as Bio-CNG is this report); and smaller plants 
producing biogas principally for use on-site.

The group of plants producing Bio-LNG consists of 
three large plants that were all operational by the end 
of 2020. A fourth plant is expected to begin operation 
by February 2022. This group of plants accounts for 
most of the biogas production in Norway. 

The second group are smaller plants compressing 
their non-upgraded biogas on-site. This Bio-CNG can 
be directly utilised in buses or trucks. It is estimated 
that around 36 of these plants were in operation by 
the end of 2020. The third group are smaller biogas 
plants which do not have a relevant impact on the 
biogas and biomethane markets in Norway and are 
therefore not considered in the Norwegian statistics.

Norway’s combined biogas and biomethane 
production in 2020 was over 1 TWh, although an 
exact figure has not yet been published. Biogas 
Norge reports that there are at least four further 
Norwegian biogas and biomethane projects under 
development.

BIOMETHANE USE IN TRANSPORT

It is expected that most of Norway’s future 
biomethane production will be used as a vehicle 
fuel in the form of Bio-CNG and Bio-LNG. Norway 
has always been a pioneer of Bio-LNG production 
in Europe, inaugurating its first Bio-LNG production 
plant in 2012.

Norway has been home to the biggest Bio-LNG 
production site in Europe since 2018. The plant has 
a production capacity of 120 GWh/year of Bio-LNG 
and is planning to expand to double this by 2023. 
In total, three Bio-LNG plants were active in Norway 
by mid-2021 and construction work is known to have 
started on a fourth. Norway’s total planned Bio-LNG 
production capacity by 2023 is 438 GWh/year. 

A complete overview of the biogas and biomethane 
support schemes in place in Norway will be made 
available on the EBA intranet website in due course, 
freely accessible to EBA members. 

7.17
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7.18
POLAND

Country highlights: 
• Poland is home to 328 biogas plants and produced a total of 3,292 GWh of biogas in 2020.
• Several measures to support biomethane production are under development in Poland and the 

Polish biomethane sector is expected to take off in the coming years. According to current indicators, 
Polish biomethane is most likely to be consumed in the transport sector.

BIOGAS PRODUCTION

Over the last twenty years, the Polish biogas market 
has enjoyed considerable growth. In particular, the 
Energy Law Act, which came into force in 2005, 
brought a significant boost to the biogas sector. 
Since 2016, growth in the country has slowed down 
somewhat, as depicted in Figure 7.55.

In 2015, Poland’s green certificate scheme, brought 
in under the Energy Law Act, was replaced by the 
Renewable Energy Act (REA). This new law came 
into force in the summer of 2016 and introduced 
an auction scheme for newly built renewable energy 

projects. Due to incompatibilities with the EU’s rules 
on fair competition, some of the auctions which 
took place in 2017 were revoked and the REA was 
subsequently amended. In its revised form, the Act 
sets out 5 distinct technology groupings. The third 
grouping is dedicated to biogas from agriculture while 
the remainder of the biogas categories compete with 
thermal waste treatment installation and multi-fuel 
combustion plants in the first grouping. The first 
two auctions subsequent to the revision of the REA 
took place at the end of 2018 and the end of 2019. 
Another four biogas auctions took place in November 
2020, in which primarily agriculture-based projects 
were submitted.

Agricultural Sewage Landfill

TotalOther Unknown

Figure 7.55:
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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The impact of the amended auction scheme is 
apparent in the 11 new biogas plants that began 
operation in 2019 and the additional 13 new plants 
in 2020. In total, Poland is home to 328 biogas plants, 
producing a total of 3,292 GWh of biogas in 2020, 
from which around 1,250 GWh of electricity was 
generated.  

BIOMETHANE PRODUCTION

There are currently no biomethane plants in Poland 
and no financial support is in place for biomethane 
production. A number of support mechanisms are 
being considered, however, and Polish biomethane 
production is expected to take off soon. The main 
drivers for the development of biomethane in Poland 
are the challenges inherent in the decarbonisation of 
the transport sector and the difficulties the country 
is experiencing in complying with EU requirements 
regarding the portion of renewable energy sources 
used in transport, as set out in the RED and the RED 
II. Poland introduced several regulations between 
2017 and 2020, which stimulate the Polish demand 
for biomethane; the Biofuel Act is the most significant 
of these. In 2020, a zero-excise tax for CNG, LNG, 
biomethane, biogas and hydrogen was introduced.

The Ministry of Climate and Environment is working 
on the development of regulations enabling 
the production and sale of biomethane and the 
introduction of support mechanisms to ensure 
stable demand for about 1 bcm of biomethane per 
year.

A "Letter of intent to establish a partnership for the 
development of the biogas and biomethane sector and 
the conclusion of a sectoral agreement” was signed by 
main stakeholders including PGNiG, Orlen, PSG, GAZ-
SYSTEM, biogas producers and potential biomethane 
producers, at the Polish Ministry of Climate and 
Environment in October 2020. Seven working groups 
were established by the Ministry to prepare content 
for a long-term biomethane development strategy. 

The regulatory framework planned for biogas 
and biomethane in Poland was presented by the 

Ministry in Autumn 2020 and as a result, the sector 
is preparing biomethane projects and waiting for the 
introduction of changes set out in the RES Act and 
the Energy Act. The biomethane market in Poland 
is therefore expected to develop in the years to 
come and according to current indicators, Polish 
biomethane is most likely to be consumed in the 
country’s transport sector1.
 

A complete overview of the biogas and biomethane 
support schemes in place in Poland is planned to 
become available on the EBA intranet website, freely 
available for EBA members. 
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1 - REGATRACE D6.1 – Mapping the state of play of renewable gases in Europe
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Country highlights: 
• The Serbian biogas sector saw steady growth between 2014 and 2020. By the end of 2020, there 

were 24 operational biogas plants in Serbia, which produced a total of 417 GWh of biogas that year.
• No biomethane plants have so far been installed in Serbia, as there is no sufficient legal and 

regulatory framework for the production and use of biomethane.

BIOGAS PRODUCTION

Serbia introduced a favourable Feed-in Tariff (FiT) 
to support its biogas production in 2010. Shortly 
after this, in 2011, the country’s first biogas plants 
became active. By the end of 2020, there were 24 
biogas plants operating in Serbia, all of which were 
producing biogas from agricultural feedstocks. In 
total, 417 GWh of biogas was produced in 2020 and 
all plants used the biogas in a CHP to produce both 
electricity and heat. The actual electricity generation 
from the available biogas in 2020 amounted to 163 
GWh. A further 175 GWh of co-generated heat was 
also produced.

Since 2021, an auction model which includes further 
support for biogas production has been under 
development.

BIOMETHANE PRODUCTION

No biomethane plants have so far been installed in 
Serbia, as there is no sufficient legal and regulatory 
framework for the production and use of biomethane. 
There are also currently no government strategic 
targets concerning biomethane in Serbia. 
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Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)
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FEEDSTOCKS AND DIGESTATE

Biogas in Serbia is almost solely produced from 
agricultural feedstocks; these amount to 358,009 
tonnes wet weight, of which 95,845 tonnes wet 
weight are sequential crops. 

In total, Serbia’s biogas production generates 10,955 
tonnes dry weight of liquid fraction digestate and 
9,667 tonnes dry weight of solid fraction digestate. 
All digestate is separated into a liquid and a solid 
fraction. Both the liquid and solid fractions are 
then used directly as biofertiliser on neighbouring 
agricultural land.

A complete overview of the biogas and biomethane 
support schemes in place in Serbia  is planned to become 
available on the EBA intranet website, freely available for 
EBA members. 
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Country highlights: 
• Sweden is home to 218 biogas plants and saw a total biogas production of 760 GWh in 2020.
• There are 70 active biomethane plants in Sweden, which in 2020 produced a total of 1,401 GWh 

biomethane.
• A long-term production support scheme for both biomethane and biogas is expected during 2022, 

following a statement to this effect by the Swedish Government in September 2021. The support 
scheme is intended to help Sweden achieve a biomethane production of 10 TWh by 2030.

• Most of the biomethane produced in Sweden (83% in 2019) is used in the transport sector, thanks to 
a favourable support system. By the end of 2020, there were 265 Bio-CNG filling stations in Sweden 
and 23 Bio-LNG filling stations.

• Sweden, Denmark and Estonia are to date the only European countries to report more biomethane 
production than biogas. 

When it comes to the support and development of 
renewable energy, Sweden is one of the pioneering 
countries in Europe, and the Swedish biogas sector 
is no exception. Sweden began offering indirect 

backing for biogas as early as 1991, with its taxation 
framework for Energy, Carbon Dioxide and Sulphur. 
The energy and carbon tax exemption for biogas use 
in transport and heating has been the main driver 
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Figure 7.57:
Percentage of biomethane plants connected to the distribution 
and transport grids  (above right); Percentage of biomethane 
used in transport (below right); combined biogas and biomethane 
production (GWh) (left)
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for biogas and biomethane development ever since, 
along with investment support schemes for plants 
and filling stations. Alongside the ambitious overall 
national GHG emission targets for 2030 and 2045 
that are set in the Swedish climate law, a production 
goal of 10 TWh of biomethane by 2030 is proposed 
in the Swedish Biogas Market Investigation (not yet 
approved by parliament).

Since 2018, there has been a temporary production 
support scheme for biomethane as well as biogas 
generated from manure. This short-term solution 
is expected to be substituted with a long-term 
production support scheme from 2022, as suggested 
by the Government in September 2021. The long-
term scheme will complement the tax exemption 
currently in place, which was also recently extended 
for 10 years.

Sweden, Denmark and Estonia are to date the only 
European countries to report more biomethane than 
biogas production (Figure 7.57).

BIOGAS PRODUCTION

Figure 7.58 (right) shows the development of the 
number of Swedish biogas plants. In Sweden it is 

common to allow for flexible biogas use, either 
in a CHP for electricity and heat generation or 
in an upgrading unit to provide biomethane. For 
this reason, there is often no clear definition as to 
whether an installation is considered a biogas or a 
biomethane plant. In 2017, however, the Swedish 
national database was adjusted to allow a distinction 
between “biogas-only” and “biogas + biomethane” 
installations. From 2017 onwards, Figure 7.58 (right) 
therefore shows the biogas-only plants, explaining 
the apparent drop in the number of plants in that 
year. In reality, the number of biogas plants in 
Sweden has been increasing at a healthy rate over 
the past decade, finally reaching 218 plants by the 
end of 2020. None of these 218 plants have an 
upgrading unit or sends the biogas to an upgrading 
unit at another site.

In 2020, Sweden produced 760 GWh of biogas (Figure 
7.58, left). Most of the biogas (512 GWh) was produced 
at biogas-only plants, while the remaining 248 GWh 
was produced at “biogas + biomethane” installations 
but not upgraded. Although electricity production 
from biogas has been decreasing in Sweden in 
recent years (from 62 GWh in 2015 down to 40 
GWh in 2020), the country’s total biogas production 
have slightly increased: electricity production takes 
up only a small share of the Swedish biogas. As well 
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Figure 7.58:
Development of biogas production (GWh) 
(left); and development of number of biogas 
plants (right)               
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as electricity generation (40 GWh in 2020) and co-
generation of thermal heat (84 GWh), Swedish biogas 
is also used for specific heat generation (316 GWh) 
and in industrial and other applications (17 GWh).

BIOMETHANE PRODUCTION

Sweden is home to 70 biomethane plants, which 
produced a total of 1,401 GWh of biomethane 
in 2020. The Swedish biomethane market is to a 
large extent off-grid, comprising several small local 
and regional grids as well as stand-alone plants 
with on-site filling stations. Sweden’s gas pipeline 
infrastructure is limited to the south-western part of 
the country, where the transport grid is connected 
to the European gas network via Denmark. The share 
of biomethane in the south-western grid was 29% 
in 2020. There is a regional network in Stockholm, 
fuelled with locally injected biogas and LNG that 
is shipped in from further afield; the share of 
biomethane in the Stockholm grid was 84% in 2020. 
There are also several other local biomethane grids.

A significant part of Sweden’s biomethane is 
transported by road as Bio-CNG and, to a limited but 

increasing extent, as Bio-LNG. Local and regional gas 
grids are receiving particular attention in Sweden, 
as there is an aim to connect industries, cities and 
biomethane production plants with an LNG-terminal 
on the coast. There are some large industrial 
operators off-grid that currently use LNG and are 
interested in using Bio-LNG in the future.

Both the number of biomethane plants and 
biomethane production in Sweden have increased 
steadily over the last decade (Figure 7.59). The 
number of plants rose from 47 to 70 between 2011 
and 2020; biomethane production increased from 
734 GWh to 1,401 GWh in the same period. Although 
70 plants are registered as producing biomethane, 
only about 60 plants have upgrading infrastructure. 
This means 10 registered biomethane plants in fact 
send a part or all of their biogas to a nearby plant 
equipped with an upgrading unit. These ten plants 
are included in Figure 7.60 (left), even though they do 
not have their own upgrading unit. With 43 plants in 
Sweden using a water scrubber (or delivering biogas 
to a plant that uses a water scrubber), it is by far the 
most frequently used upgrading technique in the 
Swedish biomethane sector.
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Figure 7.59:
Development of biomethane production 
(GWh) (left); and development of number of 
biomethane plants (right)             
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Figure 7.60: 
Development of biogas production (GWh) (left); and 
development of the number of biogas plants (right)

Figure 7.61: 
Expected development of the number of Bio-
LNG plants

Out of 70 Swedish biomethane plants, 15 plants are 
connected to the grid whereas 55 plants do not have 
a grid connection (Figure 7.57). 68 plants produce 
Bio-CNG on site, while two plants produce Bio-LNG 
on site. 

BIOMETHANE USE IN TRANSPORT

Since the main driver for biogas and biomethane 
production in Sweden is tax exemptions and taxes 
are highest in the transport sector, most of Sweden’s 
biomethane has so far been used for road transport, 

as well as to some extent for heating. In sectors such 
as industry with a high natural gas usage, the tax 
advantage for renewables is generally much lower. 
This has started to change during 2021, however, as 
the taxes for fossil fuels for heating and industrial 
heat have increased.

Out of 1,401 GWh of biomethane produced in 
Sweden in 2020, it is estimated 1,163 GWh (83%) was 
used for road transport. The final 2020 figure has not 
yet been confirmed at time of writing. The market for 
(Bio-)CNG and (Bio-)LNG is well developed in Sweden 
but is highly dependent on the policy incentives and 
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long-term support systems in place. There were 265 
Bio-CNG filling stations and 23 Bio-LNG filling stations 
in Sweden by the end of 2020 (Figure 7.60, right).

Sweden is a leader in Europe when it comes to Bio-
LNG production. Europe’s first Bio-LNG production 
plant began operation in Sweden in 2011. The second 
plant followed in 2020 and in 2021 the third Bio-
LNG plant started production. Another 9 plants are 
under development and due to become operational 
between 2021 and 2023. Two of these are already 
in the construction phase. After Italy, Sweden is 
the European country with the highest number of 
forthcoming Bio-LNG projects (Figure 7.61).

Sweden’s total planned Bio-LNG production capacity 
by 2023 is 1,018 GWh per year. This would constitute 
a considerable share of the European Bio-LNG 
market, as a total of 78 Bio-LNG plants are due to 
start operation in Europe prior to and during 2023, 
with a joint production capacity of 10.6 TWh per year.

DIGESTATE PRODUCTION AND USE

The total amount of non-separated digestate 
produced in Sweden in 2020 amounted to 292,777 
tonnes dry weight. Very little separation of the 
digestate into liquid and solid fractions took place. 
All digestate was used in Sweden, in a variety of 
applications. 195,325 tonnes dry weight were used 
directly as biofertiliser, while the remainder was 
used as soil production (for non-agricultural soils) or 
landfill coverage for non-active landfills. 

A complete overview of the biogas and biomethane 
support schemes in place in Sweden will be made 
available on the EBA intranet website in due course, 
freely accessible to EBA members.
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Country highlights: 
• In the United Kingdom there are 1,183 active biogas plants, with a total biogas production of 

approximately 20 TWh in 2020.
• The country is home to 107 biomethane plants, which in 2020 produced a total of almost 7 TWh of 

biomethane. 
• The growth perspectives for the UK’s anaerobic digestion market are positive, with 50 biomethane 

projects at various stages of development by mid 2021. Eleven plants are currently under construction 
and a further 39 plants are at the planning and application stage. Most of these are scheduled to 
become operational in 2021 and 2022.

• The UK is expected to introduce the new ‘Green Gas Support Scheme’ by autumn 2021. As a result, 
more biomethane projects are to be anticipated, in addition to those already under development.

Figure 7.62 shows the combined biogas and 
biomethane production in the UK. Biomethane 
production really took off in the UK in 2015 and has 
continued to grow in subsequent years. British biogas 
production, in contrast, has rather stagnated. With 
a total of 50 biomethane projects at various stages 

of development, biomethane production in the UK 
is expected to increase further in the coming years. 
Indeed, given the nature of the current government 
incentives, it is likely that more biomethane plants 
than biogas plants will be built in the future.

7.21
UNITED KINGDOM

Figure 7.62: 
Percentage of biomethane plants connected to the 
distribution and transport grids  (above right); percentage of 
biomethane used in transport (below right); combined biogas 
and biomethane production (GWh) (left)
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BIOGAS PRODUCTION

The United Kingdom has been successfully 
developing its biogas sector since the early nineties. 
In 1989, the UK introduced indirect subsidies for 
biogas production via the Non-fossil Fuel Obligation, 
which required electricity supply companies to 
provide a set amount of electricity generated from 
non-fossil sources. This support system was replaced 
by a succession of different frameworks, including 
the Electricity Act in 2002, the Energy Act in 2008 and 
the Renewable Heat Incentive in 2011. 

By the end of 2020, the number of biogas plants 
in the UK had reached 1,183, as shown in Figure 
7.63, making the UK the country with the third 
highest number of biogas plants in Europe. Most 
biogas plants in the UK are landfill-based (37%) or 
agriculture-based (32%). 

Although the number of biogas plants in the UK 
has increased steadily over the past decade, 

growth is expected to stagnate in the coming 
years as governmental incentives are directed 
towards biomethane production instead. UK biogas 
production has remained largely constant over the 
last 5 years, with around 20 TWh of biogas being 
produced each year. The decrease in production 
from landfills has been largely offset by increased 
production from other types of feedstocks, causing 
the total biogas production to remain stable. The UK 
data holds separate statistics for biogas from sewage 
and biogas from landfill. Since 2018, however, biogas 
production from the remaining feedstocks has been 
combined in a single figure (as in Figure 7.63 left). 
For the last three years there has therefore been no 
exact statistic for biogas production from agriculture 
in the UK, but the number of agricultural biogas 
plants can be seen to have increased (Figure 7.63 
right).

From the 20 TWh of biogas produced in the UK in 
2020, around 8 TWh of electricity was generated. 
The UK’s total biogas production capacity is 4,222 
MW, corresponding to 1,604 MW of installed electric 
capacity.
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Landfill

Other
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Figure 7.63:
Development of biogas production (GWh) (left); and 
development of number of biogas plants (right)
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BIOMETHANE PRODUCTION 

Over the last decade, the number of biomethane 
plants in the UK has grown considerably, rising 
from 5 units in 2011 to 107 in 2020. With its 107 
biomethane plants, the UK has the third highest 
number of biomethane plants in Europe, surpassed 
only by Germany and France.

In addition to the currently active biomethane 
plants, another 50 projects are at various stages of 
development. Eleven plants are under construction 
and a further 39 plants are at the planning and 
application stage. Most of these are due to become 
operational in 2021 and 2022.

The most influential factor in the UK biomethane 
market is the support scheme developed under 
the Renewable Heat Incentive (RHI). The RHI offers 
a Feed-in Tariff (FiT) for biomethane produced from 
anaerobic digestion and injected into the natural 
gas network. Biomethane installations are paid per 

amount of energy injected; the rate they receive varies 
according to plant size and year of commissioning. 
The scheme was implemented in 2011, explaining 
the increase in biomethane plant numbers from that 
year onwards.1

As can be seen in Figure 7.64, pre-2016 growth in the 
number of biomethane plants was steep but since 

Figure  7.64:
Development of biomethane production (GWh) (left); and 
development of number of biomethane plants (right)
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Figure 7.65:
Relative use of different upgrading technologies
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2016, the rate of increase has slowed. This is likely 
the result of a steady decrease in the RHI tariffs since 
mid-2015. To support businesses during COVID, 
in July 2020, the UK Government introduced an 
extension for the commissioning of projects under 
development that were delayed due to COVID. In 
addition, a new Tariff Guarantee application round 
opened around the same period. As a result, by mid-
2021, there were 50 biomethane projects under 
development in the UK.

Figure 7.64 also shows the development of 
biomethane production in the UK between 2014 
and 2020, during which period its growth has been 
impressive. Biomethane production rose from 102 
GWh in 2014 towards almost 7 TWh in 2020. Given 
the 50 new biomethane plants now on the cards, 
this growth is expected to continue. Moreover, a 
new support mechanism will be introduced in the 
UK by autumn 2021 to support further biomethane 
injection – the so-called Green Gas Support 
Scheme. Agricultural waste is the most important 
feedstock for the UK’s biomethane production; 
57% of all biomethane produced in the UK in 2019 
originated from agriculture-based biomethane 
plants. No distinction could yet be made between 
the biomethane production from different types of 
plants in 2020.

The most widespread upgrading technologies in the 
UK in 2020 were membrane technology (52 plants) 
and water scrubbing (31 plants), as shown in Figure 
7.66. Out of 107 operational biomethane plants, it 
is estimated that 81 plants are connected to the 
distribution grid and 24 plants to the transport grid. 
Two plants do not have a grid connection.

BIOMETHANE USE IN TRANSPORT

The United Kingdom produced a total of 138 GWh of 
Bio-CNG and 37 GWh of Bio-LNG in 2020, meaning 
that the share of UK’s biomethane production which 
is used in transport is 2.5% (Figure 7.62). The UK is 
home to 21 Bio-CNG and 12 Bio-LNG filling stations. 

FEEDSTOCKS AND DIGESTATE

According to the UK’s statistics, a total of 15,354 
ktonnes wet weight of substrates were used for 
biogas production in 2020. 3,122 ktonnes were made 
up of agricultural residues such as manure and crop 
waste. Another 4,275 ktonnes of substrates were 
made up of sequential crops and dedicated crops. 
Industrial waste together with organic municipal 
solid waste made up 4,919 ktonnes. The remaining 
3,038 ktonnes were classified as other feedstocks.

Putting references and data from different years 
together, the total amount of digestate production 
in the UK was estimated. Digestate in the UK is 
generally classified in two categories: digestate 
having a waste status and digestate having a product 
status. Both categories are reported together in 
the following numbers, seeare included together 
in the numbers used here and in Figure 7.66. The 
production of whole (non-separated) digestate 
amounts to 331,158 tonnes dry weight. Plants with 
separation units produce a total of 256,290 tonnes 

Production of liquid fraction of 
separated digestate

Whole digestate production 
(non-separated)

Production of solid fraction of 
separated digestate

Figure 7.66: 
Share of different types of digestate production in the UK 
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National EBA contributor for 2021

dry weight of liquid fraction digestate and another 
118,323 tonnes dry weight of solid fraction digestate. 
The production of compost from digestate is not yet 
being quantified. A small number of the UK’s facilities 
aerobically mature separated digestate and a small 
portion of plants co-compost their digestate at a 
composting facility, where it is combined with other 
biodegradable streams.

There are currently no complete figures available on 
the end-uses of digestate in the UK. However, it is 
known from experience that relatively little digestate 
in the UK is upgraded. The reason for this is that 
the upgrading of waste-derived digestate is subject 
to waste regulatory controls unless the operator 
has obtained a case-specific exemption from the 
regulator.

A complete overview of the biogas and biomethane 
support schemes in place in the UK is planned to become 
available on the EBA intranet website, freely available for 
EBA members.
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Country highlights: 
• The Ukrainian biogas sector has taken off in recent years. By the end of 2020, there were 68 

operational biogas plants in Ukraine, producing a total of 1,210 GWh of biogas.
• With its extensive agriculture sector, Ukraine enjoys significant potential for large-scale biomethane 

production. There is, however, no biomethane production in Ukraine so far.

Ukraine has the largest area of agricultural land in 
Europe and one of the highest agricultural areas per 
capita. A significant part of agricultural land could 
be used for sustainable biogas and biomethane 
production, without affecting Ukraine’s self-
sufficiency in food and animal feed production. The 
Ukrainian gas system is internationally connected, 
potentially enabling biomethane exports from 
Ukraine to Western Europe.1

The total biomethane production potential in Ukraine, 
using waste from agriculture and animal husbandry, 
is estimated to be at least 7.8 bcm of biomethane 
or 25% of the domestic natural gas consumption1. 
The further potential for biomethane production 

from organic municipal solid waste, wastewater 
treatment and industrial streams is currently under 
investigation.

BIOGAS PRODUCTION

There are two incentives in place for bioenergy 
development in Ukraine: the Feed-in Tariff (FiT) for 
power from biomass/biogas and the stimulating 
tariff for heat produced from biomass/biogas. The 
FiT for power is by far the incentive with the biggest 
impact on the development of the biogas sector. 
The support is fixed in euro until 2030, at 0.1239 
EUR/kWh excluding VAT. The tariff is converted into 
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Figure 7.67: 
Development of biogas production (GWh) (left); and 
development of number of biogas plants (right)
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national currency on a quarterly basis. The price for 
heat from biomass/biogas is relatively low and its 
impact on the development of the biogas sector is 
limited.

The above green tariffs were introduced in Ukraine 
in 2008 and had stimulated the development of 38 
plants by 2018. The reasons for the sharp increase 
in the number of plants between 2018 and 2020 are 
twofold: on the one hand the economic situation in 
Ukraine has improved in recent years, making more 
projects viable, and on the other hand the green 
tariffs were initially only valid until 2020, pushing 
projects to start producing before the cut-off. 
However, in July 2020 a new law came into force in 
Ukraine stating that facilities that generate electricity 
from biomass and/or biogas will be eligible for green 
tariffs if they are commissioned by January 1, 2023.

By the end of 2020, there were 68 operational biogas 
plants in Ukraine, producing a total of 1,210 GWh 
of biogas. Ukraine’s reported biogas production 
capacity amounts to 276 MW. The actual electricity 
generated from the available biogas in 2020 was 
474 GWh. Approximately half (589 GWh) of Ukraine’s 
biogas originates from agricultural feedstocks, 
followed by biogas from industrial waste (343 GWh) 
and landfill gas (272 GWh). The disparity between 
Ukraine’s current biogas production and the biogas 
production that could be achieved makes it clear that 
the lion’s share of Ukraine’s biogas potential remains 
untapped.

BIOMETHANE PRODUCTION

No biomethane plants have been installed in Ukraine 
to date, as there are insufficient legal and regulatory 
frameworks to support its production and use. There 
are also currently no strategic government targets 
concerning biomethane in Ukraine.2

Ukraine already uses CNG as a motor fuel. In 2011, 
more than 200,000 vehicles in Ukraine were running 
on CNG and the country is home to a good network 
of around 250 well-distributed gas filling stations. 
This infrastructure could be used for biomethane, for 

example to enable the use of renewable fuel in public 
transport and as well as for agricultural vehicles. So 
far there are no examples of biomethane use for 
transport in Ukraine, however.2

FEEDSTOCKS AND DIGESTATE

In 2020, Ukraine used a total amount of 1,789,530 
tonnes wet weight of feedstocks to produce its 
biogas. 52% of the feedstocks were made up of 
industrial wastes, excluding sludges. Agricultural 
residues and energy crops combined represented 
44% of the feedstocks. The remaining 4% consisted 
of industrial sludges. 

Ukraine produces 77,795 tonnes dry weight of non-
separated digestate; most of this is used directly as a 
biofertiliser on neighbouring agricultural land.

A complete overview of the biogas and biomethane 
support schemes in place in Ukraine is planned to 
become available on the EBA intranet website, freely 
available for EBA members. 
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Figure 7.68:
Percentage of different types of feedstocks used for biogas 
production in Ukraine in 2020
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