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Abstract 

The following study attempts to provide a comparative analysis of the biogas production activities 

in 15 countries in Western and Northern Europe. The goal is, for each country, to gather all the 

available information about the present status of the biogas sector and then to evaluate the possible 

trends for future development in terms of main biogas production pathways, valorization, volumes, 

market dynamics, etc.  

First, a review of the current biogas production, including feedstock types and valuation pathways, 

is carried on. Then, national supporting schemes are reviewed and assessed in order to estimate 

their future impact on the production capacity. An estimate of the production volumes in year 2022 

is attempted, based on the extrapolation of current support schemes and national objectives. The 

prognosis towards year 2022 is further subjected to sensitivity analysis with the breakdown per 

valorization method and feedstock input types, as well as with the probable variability of financial 

support schemes. The results of the study are summarized and discussed based on comparisons 

with other forecasts and feedstock availability projections. 

The results show that the current situation in each country is very heterogeneous in terms of 

technologies, volumes, maturity, potential growth and valorization aspects. However, the future 

holds a promise of a more straightforward trendline: agricultural residues should be used much 

more as feedstock (in co-digestion with other inputs) and biogas upgrade to biomethane should 

increase a lot, mainly for injection in existing gas grids. However, market dynamics are and will 

remain very different from one country to another, because of diverging support schemes set on a 

national scale.   
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SAMMANFATTNING 

Följande studie behandlar biogasproduktionen i 15 länder i västra och norra Europa. Målet är att 

för varje enskilt land samla all tillgänglig information om biogasektorn: huvudproduktionsvägar, 

valorisering, volymer, marknadsdynamiken, m.m. 

För det första genomförs en översyn av den nuvarande biogasproduktionen, inklusive 

inmatningstyper och värderingsvägar. Därefter granskas och utvärderas nationella stödsystem för 

att uppskatta deras framtida påverkan på produktionen. En uppskattning av produktionen för år 

2022 gjordes, som baseras på det nuvarande energistödregelverket och de olika nationella målen. 

Prognoserna för år 2022 kommer med fördelning enligt valoriseringsmetod och eventuellt en 

framtida expandering av råvarutillförseln. Resultaten av studien diskuteras sedan baserat på 

jämförelser med andra prognoser och tillgång till råvaror. 

Resultaten visar att den nuvarande situationen i varje land är mycket varierande när det gäller teknik, 

volymer, markandsmognad, potentiell tillväxt och avkastning. Framtiden blir emellertid enklare: 

jordbruksrester (främst vid samrötning med andra råvaror) bör användas mycket mer och 

biometanproduktionen kommer att öka mycket, främst för biogasuppgradering och inmatning i 

naturgasnätet. Marknadsdynamiken kommer emellertid att vara väldigt annorlunda från ett land till 

ett annat, på grund av de stödsystem som fastställs på nationell nivå. 
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1 INTRODUCTION 

1.1 Background 

1.1.1  The biogas sector – Scope of the study 

1.1.1.1 Biogas generation 

Biogas refers to the gas (CH4 and CO2) produced through either biochemical or thermochemical 

processing of organic materials1. It is used for the production of electricity and heat, or can be 

upgraded as biomethane (CH4 without CO2) and injected into the grid or used for the transport 

sector. In Europe, biogas represented in 2015 around 8% of the renewable energy production 

(IFPEN, 2017). As of 2017, the biochemical processing represents nearly 100% of the biogas 

produced in the world, and thermochemical pathways are for the moment only experimental. As a 

result, only biochemical processing will be considered in this study. 

As shown in Figure 2 further below, the digestion reaction can either be controlled (e.g. in a dedicated tank) or can 
occur in landfills with low reaction control: the biogas is in that case recovered a posteriori, and the CH4 content 
varies depending on the landfill age (see  

 

Figure 1): it is maximum after 8-10 years and then decreases. Usually, landfill biogas has a lower 

quality than anaerobic digestion biogas. 

 

 

                                                 
1 Actually, other options can also be used: for instance the water electrolysis to produce H2 followed by methanation 
with CO2, which produce methane. The methanisation of micro-algae is also planned on the long-term. 
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Figure 1: Gas content in landfills, depending on the elapsed time. Source: Hofstetter Gastechnik AG 

When biogas is recovered through anaerobic digestion, it is composed of approximately 50% CO2 

and 50% CH4 (plus fractions of pollutants: H2S, NH3 and other organic molecules). There are then 

three main valorisation methods: 

 For landfill biogas, the biogas can be flared (burnt without energy use). Even though it 

makes sense to do that because CH4 has a global warming potential much higher than CO2 

(about 100 times, depending on the time scale), this method is less and less used nowadays, 

because the energy is lost. 

 The biogas can also be burnt with energy generation, usually in CHP (Combined Heat and 

Power) plants: in that case the electricity can either be sold to the grid or self-consumed 

on-site while the heat is in most cases self-consumed (the anaerobic digestion process 

requires heat) but can also be sold to district heating networks. 

 The biogas can also be upgraded into almost pure2 biomethane (the CO2 is removed, along 

with pollutants such as H2S). In that case, the biomethane can also be burnt onsite in CHPs 

(the advantage of upgrading in that the higher quality of the gas ensures that the boilers are 

not damaged too quickly) but most often the purpose of this costly step is either to inject 

the biomethane into the natural gas grid, or to use it as a biofuel (in compressed form: bio-

CNG, or liquefied form: bio-LNG).  

 

Figure 2: Summary of biogas production pathways 

1.1.1.2 An immature market 

The biogas production market hinges heavily upon subsidies, because it is directly in competition 

with natural gas, which is a lot cheaper: between 15 and 40 $/MWh (see Figure 3 below, the 

literature usually mentions prices between 50$/MWh and 150$/MWh for biogas, depending on 

the pathway, the plant size, the location, etc. See for instance (Energigasteknik, 2017)). The spread 

between natural gas prices and biogas production costs has widened since 2013, even when taking 

into consideration the improvements in biogas production. 

                                                 
2 Usually >99% of CH4 
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Moreover, as shown in (Energigasteknik, 2017), there is a big spread in the costs depending on the 

projects. This is especially the case for OPEX costs, showing potential for improvement. 

Standardisation may reduce this spread, but for the moment the market is immature.  

 

Figure 3: Market spot price of natural gas in Europe, in USD/MWh 
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Figure 4: Revenues of Italian's main biogas actors, 2012-2016. Base 100 = 2012. Source: Bureau Van Dijk 

 

 

For this reason, the biogas market can only exist if national government support it. This is 

particularly striking in Italy or Germany, where the biogas production has soared thanks to 

supportive schemes (before 2012-2014), and then totally stopped when the schemes were removed 

(see Figure 4 above for the Italian case: the revenues of the main biogas actors were divided by up 

to 10 after the change of the regulation). 

Because the biogas market hinges upon national regulations, the purpose of this study is to list the 

regulatory framework for each of the selected countries, and estimate their real potential to develop 

the biogas market, in order to estimate future production trends on a national and European scale.  

1.1.1.3 Conversion efficiency 

As some statistics are expressed in terms of primary energy and some others in terms of final 

energy, conversion ratios must be used to be able to compare the two. The conversion ratio 

depends on many criteria (Pöschl, Ward, & Philip, 2010), for instance the utilisation pathway, the 

feedstock type (determinant for the quality of the biogas) and the plant size.  

However, recent studies run by the IFEU on conversion efficiency show that the electrical 

efficiency is around 25-30%, the CHP total efficiency around 65% and the biomethane upgrading 

and injection into the grid around 90%. These ratios will be used when necessary. 

1.1.2  Selected countries 

The current study focuses on “14+1” countries of western and northern Europe: Austria, Belgium, 

Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, The Netherlands, Portugal, 

Spain, Sweden, UK + Norway. Among these 15 countries, 14 belong to the EU (and Norway 
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constitutes the only exception) and all have a significant biogas production. The 14 EU members 

represent about 90% of 2015’s total EU production, as shown in Table 1 below. 
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Table 1: Biogas production per year in 2005-2015, in TWh of primary energy. Source: Eurostat 

GEO, TIME 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

UK 17,1 17,4 18,5 18,8 19,8 20,8 21,9 22,7 23,7 24,8 26,2 

Germany 11,7 15,5 28,9 35,5 41,0 49,3 60,2 74,7 80,0 86,5 91,3 

Italy 3,8 4,2 4,5 4,8 5,0 5,9 12,8 13,7 21,1 22,8 21,8 

Spain 3,5 2,4 2,5 2,4 2,3 3,2 3,2 3,4 5,6 4,1 3,0 

France 2,1 2,4 2,5 2,7 3,4 3,8 4,1 4,6 5,1 5,5 6,3 

Netherlands 1,4 1,6 2,0 2,6 3,0 3,3 3,3 3,4 3,5 3,6 3,8 

Austria 1,3 1,9 1,8 2,0 1,8 1,8 2,0 2,4 2,3 3,4 3,5 

Belgium 1,1 0,9 0,9 1,0 1,5 1,5 1,5 1,9 2,2 2,4 2,6 

Denmark 1,1 1,1 1,1 1,1 1,2 1,2 1,1 1,2 1,3 1,5 1,8 

Finland 0,5 0,4 0,5 0,5 0,5 0,5 0,6 0,7 1,0 1,2 1,2 

Ireland 0,4 0,4 0,5 0,6 0,6 0,7 0,7 0,7 0,6 0,6 0,6 

Sweden 0,3 0,4 0,6 1,2 1,3 1,3 1,4 1,5 1,7 1,8 1,9 

Portugal 0,1 0,1 0,2 0,3 0,3 0,4 0,5 0,7 0,8 1,0 1,0 

Luxembourg 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,2 0,2 0,2 0,2 

EU 46,5 51,2 67,3 76,8 86,0 99,2 121,4 142,1 162,4 174,3 181,6 

Scope share 

(%) 

96% 95% 96% 96% 95% 95% 94% 93% 92% 91% 91% 

 

Note that the order of magnitude of the Norwegian biogas production is roughly 1 TWh/yr in 

2015, which is less than 1% of the total production of the scope. As data for the EU are often a 

lot more easily available under comparable criteria than the ones for Norway only, and given that 

Norway does not represent a significant share of the production, the global analysis will be based 

on the 14 European countries. However, the Norwegian case will also be analysed on an individual 

basis. 

The share of each country in the total production is given in Figure 5 below. 
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Figure 5: Biogas production share (in primary energy) as a % of the total production, for the European countries of 
the scope. Outer circle = year 2005; Inner circle = year 2015 

 

1.1.3  The benefits of biogas 

Biogas has many benefits for the environment but also for one country’s economy. 

1.1.3.1 GHG emissions abatement  

Since the Kyoto protocol (signed in 1997), the world in general and Europe in particular has 

committed itself to reducing GHG emissions. Europe for instance has set ambitious CO2-

equivalent emissions objectives: 

 20% emissions abatement in 2020 compared with 1990 levels, and 40% in 2030 

 20% Renewable energy in the energy mix in 2020, and 27% in 2030 

 20% Energy efficiency efforts in 2020, 27% in 2030 

Biogas is considered as a Renewable Energy Source, and therefore contributes to the second target. 

But it can also reduce CO2eq emissions, even though CH4 is a powerful GHG, and its combustion 

produces CO2 as well. In order to identify the sources of GHG emissions, its breakdown by sector 

is given in Figure 6 below.  
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Figure 6: CO2 emissions in Europe, by sector (extracted from the European Commission website) 

 

In this context, biogas can be a solution to reduce CO2 emissions in all sectors: 

 Waste management: among others, landfills produce CH4, which is an important 

contributor to GHG emissions when it is not recovered3. Recovering biogas in landfills is 

therefore an important driver to reduce GHG emissions. To this end, the landfill directive 

(see 1.1.4) plays an important role. 

 Agriculture: part of the emissions is due to manure handling (Jensen, Winther, Jørgensen, 

& Møller, 2017) which produce CH4 that can be easily recovered as biogas (it is particularly 

the case in Denmark, see 2.1.3). Moreover, the digestate constitutes a very good fertiliser 

for the soils.  

 Industrial processes: part of the waste generated has a GHG impact that can be mitigated 

by the anaerobic digestion of the residues, particularly in the agroindustry 

 Transport: NGV (Natural Gas Vehicles) are currently a minority in Europe (less than 1% 

of the total vehicles) but the possibility to feed them with biomethane can increase their 

attractiveness for customers and governments. As shown in Figure 7, biomethane can 

divide by about 30 the current average CO2 emissions from vehicles. It has the same CO2 

intensity as electricity from wind power plants. 

 Fuel combustion: the CO2 content of CHP technologies is higher than of natural gas 

combustion (because biogas is composed of up to 50% CO2 before combustion) so the 

benefits of this technology is rather uncertain. However, some technologies can mitigate 

that impact (Budzianowski, Budzianowska, & Budzianowska, 2016): CO2 recycling, 

upgrading before combustion, CO2 sequestration… Moreover, with higher shares of 

intermittent energy generation into the electricity grid, biogas-based electricity production 

can represent an environmentally-friendly way of building a new energy mix. 

 

                                                 
3 On a time scale of 100 years, 1 ton of CH4 released equals 25 tons of CO2. As a result, even flaring (burning CH4 
without any valorisation of the energy) can reduce CO2-equivalent emissions. 
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Figure 7: Well-to-wheel CO2 emissions per km for different fuel types. Taken from (Sia Partners, 2017) with data 
from (DENA, 2016) 

 

For this reason, several European countries have developed or encouraged the growth of the biogas 

sector. Historically, Germany, Italy and the UK have lead the market, but more recently other 

countries have entered it, such as the Nordic countries or France.  

1.1.3.2 A part of the circular economy 

Biogas generation is part of the circular economy, as shown Figure 8 below for the case of a farmer. 

Besides, it allows to reduce long-distance transportation (of gas and waste), and has a local impact 

on the economy. For instance, in Germany, methanization can represent up to 50% of one farmer’s 

revenues (Ademe, 2003). 
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Figure 8: Illustration of the circular use of biogas 

 

1.1.4  The landfill directive 

The landfill directive4 (EUR - Lex, 1999) was adopted in 1999 and has had a major impact on the 

landfill sector in Europe. Among others, this directive indeed sets up a strategy that reduces by 

75% the amount of biodegradable waste (that is to say waste that produced methane) which can 

be landfilled by each country, before 20165. Moreover, it stipulates that landfilling should be the 

last resort solution for waste treatment. 

This directive has stopped the growth of landfills in Europe, and has forced stakeholders 

(governments, municipalities, citizens, companies…) to adapt and develop other waste 

management solutions. One can therefore consider that this directive indirectly develops the biogas 

market, however it also disadvantages the landfill biogas sector. 

1.1.5  A complex classification 

As discussed in section 1.1.1.2, the biogas market in a given country depends on its supporting 

scheme. This supporting scheme is set on a national level, so each country needs to be studied 

separately. The question for a European utility company could be the following: “if I am to invest 

in one or several countries in Europe to develop my biogas production, which countries would be 

the most suitable?”. 

To deal with this issue, one first aspect could be to have a look at the market dynamics: the most 

mature markets are not necessarily interesting because market players are well positioned and it is 

                                                 
4 1999/31/EC 
5 Two milestones were also set: 25% reduction before 2006 and 50% before 2009 
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can be upgraded in 

biomethane or valorised 
as energy

The energy and the 
digestate are self-
consumed for the 

agricultural processes 



-11- 
 

hard to enter it (at best the entry strategy would change: acquisition instead of the development 

from scratch). 

Another important aspect in terms of strategy is to estimate if some countries can be grouped 

together in terms of dynamics. Entering several similar markets at the same time can generate 

important synergies.  

As shown in Figure 9 below, which compare the past trend (2005-2012) to the more recent one 

(2012-2015), there are huge disparities in terms of current dynamics: there are all types of situations: 

increasing dynamics (Finland, Denmark, Austria, Belgium, France), decreasing one (Germany), 

high-steady dynamics (Italy, Sweden, Portugal6), or low-steady dynamics (UK7, The Netherlands, 

Ireland, Spain).  

 

Figure 9: Biogas production growth rate over the 2012-2015 period (Y axis) compared to the 2005-2012 period 
(X axis). The size of the "bubbles" illustrates the total biogas production in 2015, and the two dots lines represent 
the EU average over the period. Norway is not represented. Source: Eurostat 

 

This first analysis shows that there is no clear similarity between countries. The closest ones are 

usually very different countries in terms of market players or biogas inputs and utilisation pathways 

(this will be further developed part 2.1). 

This is why a one-by-one analysis must be carried on to effectively describe the market trends. 

                                                 
6 In Italy and Portugal the trend has stopped after 2015 though 
7 In the UK the dynamics was high before 2005, as the country developed its landfill biogas market very early 
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1.1.6  Conventions 

1.1.6.1 Units 

For the sake of clarity and for easier comparisons, all energy values will be expressed in terms of 

GWh or TWh. The conversion values are provided by the IEA and are given in Appendix. In 

particular, 1 normal cubic meter of pure (bio-)methane is equal to 10,54 kWh. 

1.1.6.2 Energy production 

In the whole study, the electricity, heat or biomethane that is produced will be considered when it 

is sold/exchanged to a third party. In particular, the electricity or heat that is self-consumed or the 

biogas that is flared will not appear in the statistics. 

1.1.6.3 Primary/Final Energy 

Unless stated otherwise, all energy values will be expressed in terms of final energy. The reason 

why this convention has been taken is that from a business perspective it is the final energy that 

matters, because it has an economic value (it is sold or reduces the energy bill).  

Usually, this convention is not used because it does not make sense to compare 1 kWh of heat and 

1 kWh of electricity. This is why when a total value of final energy will be given (typically the total 

annual production of biogas), the breakdown in terms of electricity, heat and when consistent 

biomethane energy content will also be provided. 

1.2 Objectives 

The objectives of this study is, for each country: 

 To make of review of the current biogas production (inputs types, volumes), utilisation 

pathways (heat, electricity, upgrading) and technologies (CHP, electricity-only, flaring) 

 To make a review of the current and future supporting schemes  

 To assess the strength of the supporting schemes  

 To make a review of the national objectives or perspectives, given by governments or the 

industry 

 To finally estimate the production increase by 2022 in terms of: 

o New volumes 

o Main input types 

o Main valorisation pathways (heat, electricity, upgrading for injection, upgrading for 

transport) 

Then, the countries will be ranked based on their potential, in order to show which ones of them 

are the most promising for biogas production, and for which production pathways. 

 

1.3 Methodology 

In order to fulfill the objectives, a literature review will first be carried on. One important step will 

be, for each country, to get reliable data on the biogas production (volumes and input types). In 

many countries, the biogas industry is not structured enough to provide them, so several different 

sources are compared:  
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 Priority will be given to national statistics when they are available. In any case, the exact 

source will be mentioned in the report. 

 In case there is no data from the national government, data from the industry will be 

provided. These data may not include or partially include small independent producers 

though. 

 In case there is no data at all, the data from (IEA, 2016) and (European Commission, 2016), 

based on the EBA statistics, will be used. These data are expressed in terms of primary 

energy and the conversion factors mentioned in 1.1.1.3 will be used. In that case, there will 

be uncertainty on the data. 

The review on national regulations will be made using European (European Commission, 2017) 

and national government policy presentations. Expert interviews will also be carried on to make 

sure nothing has be forgotten. The possible policy changes (end of a tariff, strengthened quota into 

place, etc.) are also discussed. 

With both the current market and the policy support (along with its evolution), the future 

production will be evaluated. Expert interviews will then again be used to make them more 

accurate, especially regarding new investments which are already forecast (a significant part of new 

plants in operation by 2022 is already predictable by looking at current investments). 
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2 RESULTS 

2.1 Individual analysis of each country 

As stressed in introduction, the biogas market is currently very different from one country to 

another and the future of the biogas market depends crucially on already existing technologies and 

local supporting schemes by national governments. The goal of this section is therefore to make a 

one-by-one analysis, in order to describe the current supporting schemes for each country in the 

scope of the study.  
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2.1.1  Austria 

2.1.1.1 Biogas production features 

Based on IEA statistics (IEA, 2016), in 2015 the total gross electricity consumption from biogas 

was ~600 GWh and the total heat production8 was ca. 150 GWh. The biomethane production is 

0,25 TWh/yr9 and is mainly injected into the grid. 

In total, the final energy production with biogas was ca. 1 TWh/yr, in 2015. 

In terms of input types, according to (Kampman, Leguijt, & Scholten, 2017), the repartition is the 

following (see Figure 10 below): 

 

Figure 10: Biogas production in Austria, by input type (as a % of the final energy production) 

Like in Germany, the specificity of Austria is its high share of energy crops as input type, and CHP 

as valorization pathway. 

2.1.1.2 Supporting schemes 

The supporting scheme in Austria is composed of several pillars: 

 The main support is the Feed-in-Tariff for electricity production, under several conditions10 

which favor agricultural substrates. 

 A tariff premium is granted if heat is used (efficiently) or if the electricity is produced from 

upgraded biogas. 

 Investment subsidies, which may represent up to 30% of the total costs, are granted to new 

CHP plants.  

 A quota system and tax incentives are in place for biofuels. 

                                                 
8 Valorised on the market: self-consumption or flaring are not included 
9 Source : interviews 
10 Plants efficiency must be high than 60%; tariffs are cut by 20% if substrate other than agriultural substrates & manure 
are used; FiT not granted if agricultural substrate and or manure represent less than 30% of the inputs and specific FiT 
for sewage and landfill gas plants are provided 
 

60%
22%

15%

3%

Energy Crops Agricultural waste Mun. Waste Sewage sludge Landfill
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Globally, the supporting scheme fosters CHP outstandingly. This utilization pathway should 

therefore develop in the future. 

2.1.1.3 Production forecasts 

Starting January 2018, FiT for new applicants will be limited to plants using less than 30% energy 

crops (with still drastic efficiency requirements). Moreover, most efficient existing plants will be 

eligible to a FiT extension of 3 years (again, with selection criteria). 

As a result, the energy crops share in the production should decrease, while the CHP valorization 

should still constitute the majority of the output.  

Given that the support scheme is oriented towards efficiency increase, and that Austria has 

committed itself to producing around 2 TWh/yr of biogas in terms of primary energy in 2020, it is 

likely that the total final energy production will be around 1,7 TWh/yr in 2022, that is to say 0,7 

TWh/yr more than in 2015. 

2.1.1.4 Conclusions 

Austria currently produces ca. 1 TWh/yr of biogas, with a strong focus on electricity production 

in CHPs (CHP bonus awarded within the FiT system). Both biogas and biomethane are used in 

CHPs (CHPs working with upgraded biogas are awarded an additional technology bonus, and 

currently most of the injected biogas is valorized through CHP). 

A minimum level of energy efficiency is required in order to be eligible to FiT in Austria (an 

efficiency higher than 67.5% must be reached by new plants starting from 2018); valorization of 

heat in CHPs is therefore encouraged (investment subsidies may be granted for new or revitalized 

CHP plants contributing to the District Heating supply). 

The production has historically relied on agricultural feedstock, energy crops in particular (60% 

share of total feedstock used today). This trend should change in the coming years, as Austria has 

updated its FiT scheme (starting in 2018) to limit the use of energy crops to 30% in new plants and 

60% in existing plants; manure and other agricultural waste should therefore be increasingly used 

as main feedstock. The tariff is only granted if at least 30% of the substrate is agricultural residues 

or manure.  

Following the official 2020 target trend, the total production could reach 2 TWh/yr in 2022 (+1 

TWh/yr compared to 2016) but given the low market dynamics, a production of ~1.7 TWh/yr is 

more likely. The new regulatory framework starting in 2018 ensures a continuous support to biogas 

plants, however the increased level of constraints (minimum efficiency level, reduction of energy 

crops – including for existing plants eligible to FiT 3 years’ extension, obligation to install remote 

control on existing plants etc.) make future dynamics uncertain. 

Given the regulatory framework, CHP should remain the main valorization mode in the coming 

years, although there is also a potential in the transport sector with a well-developed gas mobility 

(~180 NGV stations in the country, 12.5% growth of the fleet in 2015 reaching more than 9300 

cars). 
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2.1.2  Belgium 

Belgium is a decentralized country with three different regions: Wallonia, Flanders and Brussels 

(the capital). Because of the high level of independence of these three regions, there are significant 

differences between then, which do not necessarily appear in national or international statistics. 

For this reason, there is a relatively high uncertainty on the data and the previsions. 

2.1.2.1 Biogas production features 

The total biogas production in Belgium amounts to 2,2 TWh/yr in 2016 (European Commission, 

2016), solely valorized as heat (350 GWh) and power (1850 GWh). 20% of the production comes 

from landfills, 10% from wastewater treatment. The rest (70%), comes from mainly agricultural 

residues and manure in Wallonia (small agricultural farms) and large agro-industrial facilities in 

Flanders, see Figure 11 below: 

 

Figure 11: Biogas production in Belgium, by input type (as a % of the final energy production) 

2.1.2.2 Supporting schemes 

The supporting scheme is quite strong in Belgium, but complex and different in each region11: 

 In the whole country, a green certificate mechanism is in operation, working with a quota 

system (for instance in Wallonia the total amount of certificates is set by the government 

on a yearly basis, in Flanders the system is more complex, with “banding factors” 

implemented).  

 Investment grants are provided to R&D and biogas-related projects (the amount and 

specifications differ from one region to another).  

 NGVs can benefit from a 1000€ bonus in the whole country. 

In the three regions, the support scheme is deemed supportive: in Wallonia its stability fosters 

biogas investments, in Flanders the feedstock is highly available, and technologies have been 

developed, while in Brussels the natural gas consumption is high (43% of total primary energy 

consumption), which makes it a high demand driver for biomethane. 

                                                 
11 For more details, see http://www.res-legal.eu/search-by-country/belgium/tools-list/c/belgium/s/res-
e/t/promotion/sum/108/lpid/107/  
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Energy Crops Agro-industrial waste Co-digestion Wastewater Landfills

http://www.res-legal.eu/search-by-country/belgium/tools-list/c/belgium/s/res-e/t/promotion/sum/108/lpid/107/
http://www.res-legal.eu/search-by-country/belgium/tools-list/c/belgium/s/res-e/t/promotion/sum/108/lpid/107/
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2.1.2.3 Production forecasts 

The remarkable stability of the support scheme since its implementation in 2013 in Belgium is a 

powerful driver for the expansion of the sector. In Wallonia, the regional government wants to put 

grid injection into place, although facing technical issues. 

In total, the production of the country should increase by around 2 TWh/yr by 2022, with an 

increase of the share of heat and biomethane valorizations (especially in the Brussels region).  

2.1.2.4 Conclusions 

Belgium has reached ~2.2 TWh/yr of biogas production in 2017, the large majority of which is 

valorized through power production (~1.8 TWh/yr) – heat and power produced are generally used 

locally – due to the support scheme mechanism based on Green Certificates and quota systems for 

renewable electricity production. At the regional level, other forms of support mechanisms exist 

depending on regions (investment subsidies, tariff premiums etc.) but no incentive for biomethane 

injection exist for the moment and there is no biomethane produced. 

In terms of feedstock, agricultural residues are mostly used in Wallonia, while industrial waste are 

mostly used in Flanders. This situation should remain the same in the coming years with no specific 

regulatory / market changes to be expected. 

The production of biomethane should appear in Belgium as 4 biomethane plants are currently in 

development; the TSO Fluxys is involved in the Green Gas Initiative12 and plans ~150 GWh of 

biomethane injection into the grid by 2020. Wallonia is currently examining the option of 

introducing support instruments to incentivize grid injection, although nothing has been officially 

announced at the moment. In this context, CHP should remain the major valorization choice in 

the next five years. 

The most likely projection for 2022 could be a total production of ~4 TWh/yr (+1,8 TWh/yr 

compared to 2016); however reaching those objectives would require the development of specific 

regulation on injection, as well as clarifying the legal status of co-products (the difficulty to valorize 

co-products being currently identified as a major barrier for biogas plant development) (European 

Commission, 2016). 

  

                                                 
12 The Green Gas Initiative is a group of seven energy companies which aim at achieving 100% of Green Gas in 2050 
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2.1.3  Denmark 

2.1.3.1 Biogas production features 

Based on (Danish Energy Agency, 2017) data, Denmark produces 3,3 TWh/yr of biogas in 2017, 

including around 1,6 TWh/yr of electricity, 0,1 TWh/yr of (valorized) heat and 1,6 TWh/yr of 

biomethane. 

In terms of input, the Danish market is highly specialized in manure treatment, which represents 

around 85% of the current production (including around 10% of energy crops13) . The rest of the 

production comes from Landfills (5%) and wastewater/organic waste treatment (10%), as shown 

in Figure 12 below. 

 

Figure 12: Biogas production in Denmark, by input type (as a % of the final energy production) 

 

The specificity of the recent changes in the Danish market is the high share of grid injection into 

the natural gas grid. According to (Fremsyn, 2017), the biomethane share in the Danish gas grid 

went from 0,3% on 01/01/2015 to 3,5% on 01/01/2017 and probably almost 5% on 01/01/2018 

(see Figure 13 below).  

This spectacular increase, which is unique in Europe, is in line with the government objective to 

reach a fossil-free society by 2050 (Danish Ministry of Climate and Energy, 2011). According to 

(Nature Energy, 2016), Denmark is world-leading in gas distribution, which makes it a key driver 

for energy decarbonization of the economy.  

                                                 
13 Manure is often mixed with energy crops to increase the organic fraction of the feedstock. The energy crops fraction 
mustn’t exceed 25% of the total feedstock wet mass to be eligible for subsidies, and this proportion will decrease down 
to 12% in 2018, and probably even more after 2020 
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Figure 13: Amount of biomethane injected into the grid in Denmark (GWh/yr, left axis) as a % of the total gas 
grid (right axis), since 2014 

 

2.1.3.2 Supporting schemes 

The supporting scheme for biogas in Denmark is quite complex, and details can be found on 

Energinet14 website. It relies on a premium tariff composed of three components, that we will call 

Tariff 1, 2 and 3: 

 Tariff 1 was implemented in 2016 and decreases by 1/5 of the initial value each year. This 

tariff will therefore end in 2020. 

 Tariff 2 is indexed on the natural gas price: the higher it is, the lower the tariff.  

 Tariff 3: Fixed tariff. 

Depending on the utilization pathway, the total tariff may differ. The total premium price provided 

by Energinet is given in Figure 14 below (the tariff 2 taken into consideration is the basic one, but 

it may differ significantly depending on the year): 

                                                 
14 Energinet is the state-owned transmission system operator for electricity and natural gas in Denmark. See for 
example: https://energinet.dk/Sol-vind-og-biogas/Biogas/Stoette-til-opgradering-og-rensning-af-biogas 

0,0%

0,5%

1,0%

1,5%

2,0%

2,5%

3,0%

3,5%

4,0%

4,5%

5,0%

0

200

400

600

800

1000

1200

1400

0
1
-2

0
1
4

0
3
-2

0
1
4

0
5
-2

0
1
4

0
7
-2

0
1
4

0
9
-2

0
1
4

1
1
-2

0
1
4

0
1
-2

0
1
5

0
3
-2

0
1
5

0
5
-2

0
1
5

0
7
-2

0
1
5

0
9
-2

0
1
5

1
1
-2

0
1
5

0
1
-2

0
1
6

0
3
-2

0
1
6

0
5
-2

0
1
6

0
7
-2

0
1
6

0
9
-2

0
1
6

1
1
-2

0
1
6

0
1
-2

0
1
7

0
3
-2

0
1
7

0
5
-2

0
1
7

0
7
-2

0
1
7

https://energinet.dk/Sol-vind-og-biogas/Biogas/Stoette-til-opgradering-og-rensning-af-biogas


-21- 
 

 

Figure 14: Total premium tariff for biogas valorisation in Denmark, in €/MWh 

In Denmark, there is also an energy and CO2 tax exemption on biomethane, but it does not apply 

when it is injected into the grid. Still, as shown in Figure 14, the injection into the grid is by far the 

most subsidized method, and explains why this technique is the most profitable and probably the 

most promising in the near future. 

2.1.3.3 Production forecasts 

The Danish Energy agency forecasts a production of 4,1 TWh/yr in 2020, driven by biomethane 

injection. On the national level, the whole energy consumption should be carbon-neutral by 2050. 

Moreover, (Persson, 2013) estimates that the production potential of Denmark is between 10 and 

17 TWh/yr, while (Pedersen, 2017) estimates that the biomethane injection into the grid will 

increase by 850 GWh in 2018. These dynamics are consistent with a total biogas production of 5 

TWh/yr by 2022, still driven by manure and municipal waste.  

In terms of valorization, Bio-CNG can represent 100% of CNG, though remaining low (~100 

GWh) compared to grid injection, because of four reasons (Fremsyn, 2017): 

 EVs are favoured over NGVs. 

 The taxes on NGVs are expected to increase a lot. 

 There is no strategy for alternative fuels. 

 There is no environmental requirements for public transportation. 

 

2.1.3.4 Conclusions 

Denmark has been developing biogas very quickly in the past 2 years, with a strong focus on 

biomethane for grid injection (used in transportation and mainly for direct gas supply). This fast 

development has been made possible by a very supportive support scheme, especially concerning 

feed-in premiums. 
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In 2017, Denmark reached a total production of 3.3 TWh/yr, including ~1,5 TWh/yr of 

biomethane injected into the grid (reaching almost 4% of the total domestic natural gas 

consumption). 

Moreover, although there is some uncertainty on future regulatory evolutions after 2020, there are 

no reasons to believe that the trends should change. Based on the Danish Energy Agency forecasts, 

the production level in 2022 could be around 5 TWh/yr (+2 TWh/yr compared to 2017).  

Most of the future volumes should be valued through grid injection; although Denmark has a 

national target of reaching a fossil-free vehicle fleet in 2050, biomethane used for transport should 

remain limited because of the low level of CNG consumption (~85 GWh in 2017 – bio-CNG 

should already represent ~90% of CNG consumption by the end of 2017) and a planned increase 

of the tax on NGVs. 
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2.1.4  Finland 

2.1.4.1 Biogas production features 

Based on (Fredriksson, 2016), the biogas production in 2015 was around 0,7 TWh/yr, including 

100 GWh of upgrading to biomethane mainly for grid injection (GRTGaz, 2017), the rest being 

mainly CHP valorization (65% heat and 20% electricity). In terms of inputs, the majority (60%) 

comes from organic waste (wastewater treatment and municipal waste), 35% from landfills 

(decreasing trend) and 5% from agricultural residues, see Figure 15 below. 

  

Figure 15: Biogas production in Finland, by input type (as a % of the final energy production) 

 

2.1.4.2 Supporting schemes 

The supporting scheme for biogas production in Finland is composed of four main axes: 

 A tax exemption (CO2, energy and excise taxes, similar to the other Nordic countries) on 

biomethane, 

 Investment supports: the support allocated depends on the project and can make up to 

30% of the project’s overall cost, and up to 40% in case the project involves the use of new 

technology. Besides, there is a specific support on new biogas plants for farmer, provided 

that at least 10% of the total energy production is used for producing self-consumed heat. 

 Premium tariffs on electricity production (target price of 83,5€/MWh15) plus a heat bonus 

of 50€/MWh16 (for CHPs). 

 Ambitious biofuels quota: from 10% in 2016 to 20% in 2020 with an objective of 40% in 

2030. It supports specifically biomethane as “when biofuel is produced from waste, 

residues or inedible cellulose or lignocelluloses, its energy content is counted as double 

when calculating the final amount of biofuels” (RES Legal). 

                                                 
15 Under conditions: electricity price levels >30€/MWh and combined capacity of the generators >19 MVA 
16 CHP plant with efficiency >75% for plants larger than 1 MVA, >50% otherwise. Landfills and municipals are not 
eligible 
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The overall support scheme in Finland should make the biogas market start up in the coming years, 

with a demand driven by biogas for the transport sector (Fredriksson, 2016).  

2.1.4.3 Production forecasts 

The 2020 national objective for biogas production is 1,5 TWh/yr (Lehtomäki, 2011). Moreover on 

the demand side, the National energy and climate strategy to 2030 (implemented in 2016) states 

that at least 50 000 (bio-)NGV vehicles should be on the market by 2030. “The prevalence of gas-

powered vehicles and machines will be promoted, and supporting biogas plants will continue at 

least at the current level. National provisions and permit procedures will be clarified to promote 

the production and use of biogas” (Ministry of Economic Affairs and Employment, 2017).  

This is consistent with a production that can be estimated around 1,7 TWh/yr in 2022, that is to 

say +1 TWh/yr compared to 2015, with an increased share of biomethane. In terms of input, the 

landfill share should decrease while the rest of the technologies should increase. 

2.1.4.4 Conclusions 

Finland is a relatively small biogas market, with a total final production of 0,7 TWh/yr in 2015. 

The main valuation method is heat, through CHP plants, with a focus on self-consumption (special 

support is given to farmers provided that they self-consume the heat at least 10% of the plant’s 

total energy production, moreover efficient CHP plants are eligible to a special heat bonus for 

“usable heat” produced). 

Historically, biogas has mainly been produced through landfills (which historically represented 

around half of biogas production, but with a share steadily decreasing since 2008 up to the current 

level of ~35% (Fredriksson, 2016)). 60% of the production currently comes from municipal and 

industrial waste and at the same time, agricultural biogas plants are subsidized, which should 

increase their share in the production. 

In 2016, a national energy and climate strategy has been approved by the Finnish government, with 

a special focus on biogas production (setting a target of 1.5 TWh/yr in 2020) and valorisation 

through CBG (target of 50 000 NGV vehicles by 2030). Following the 2020 governmental target’s 

trend, the total production could represent 1.7 TWh/yr in 2022, with still a significant proportion 

of CHP, but a higher share of biomethane (especially for transport). 
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2.1.5  France 

2.1.5.1 Biogas production features 

According to (ATEE Club Biogaz, 2017), the total biogas production in France in 2016 is 3,6 

TWh/yr, including 1,8 TWh/yr of electricity, 1,6 TWh/yr of heat and 200 GWh of biomethane 

(GRTGaz, 2017).  

The specificity of France is its high share of landfills (75% of the final energy), while sewage sludge 

represents 5% of the production, the rest being a mix of agricultural residues and industrial and 

municipal waste (see Figure 16 below). 

 

Figure 16: Biogas production in France, by input type (as a % of the final energy production) 

2.1.5.2 Supporting schemes 

In France, many support mechanisms are in place to support biogas production: 

 Tariffs: a FiT is in place for CHP plants under 500 kW and a premium tariff for CHP plants 

above 500 kW.  

 Biomethane injection is fostered by a FiT (granted for 15 years) and a priority given to 

biomethane. The level of the FiT depends both on the nominal production capacity and 

the inputs types, and ranges from 45 €/MWh (large landfills) and 135€/MWh (small 

wastewater treatment plants). 

 Green Certificates can be valorized on the market but 75% of the value must then be 

returned to the Government unless they are valorized as fuel for transport (this is the only 

concrete mechanism in favor of bio-NGV). 

 Investment subsidies are given to CHP projects through the « waste fund » and to district 

heating and injection projects through the « heat fund ». 

 CO2 tax exemption for biomethane is implemented in the heat sector (but not in transport 

for the moment). 

20%

5%

75%

Energy Crops Agriculture Co-digestion Sewage slude Landfills



-26- 
 

2.1.5.3 Production forecasts 

France has committed itself to ambitious targets in terms of biogas production. These targets were 

stated in the Energy Transition Law (long-term perspectives) and the Pluri-annual Energy Package 

(short-term implementation). These objectives are the following: 

 The energy transition law states that in 2030 the share of renewable energy in the final 

energy consumption will be 32%, including 40% in electricity production, 38% in final heat 

consumption, 15% in final fuel consumption and 10% in final gas consumption (current 

negotiations to raise this target to 30%, i.e. ~90 TWh/yr for biomethane only). 

 The pluri-annual package promotes biomethane injection projects over electricity 

production, in order to optimise the use of feedstock. To this end, in 2023 8 TWh/yr of 

biomethane should be injected into the grid, including 2 TWh/yr for transport purposes. 

Following those commitments (which are legally binding), the production of biogas in France 

should be around 15 TWh/yr in 2022, including 4,4 TWh/yr of electricity, 3,9 TWh/yr of Heat 

and 6,7 of biomethane (mainly injected, 1,7 TWh/yr being valorised as bio-CNG). 

2.1.5.4 Conclusions 

The French biogas market is currently very low compared to its potential. The total production is 

indeed around 3,6 TWh/yr, coming mainly from landfills and mostly valorised in CHPs, which is 

a lot lower compared to similar countries (especially Germany, Italy and the UK). 

However, it is also one of the most promising market in the near future, as the regulation pushes 

strongly for more renewable energy in the energy mix by 2030. Very ambitious binding objectives 

have been set, especially for biomethane injection into the grid (8 TWh/yr in 2023, including 2 for 

transport) but also for CHP valorisation. 

As a consequence, the total biogas production is estimated to be around 15 TWh/yr in 2022, 

including 6,7 TWh/yr of biomethane. In terms of feedstocks, 90% of the French potential lies in 

agricultural plants (potentially in co-digestion with municipal waste) so they should represent 80% 

of the production in 2022, as landfill gas production levels should remain more or less the same. 
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2.1.6  Germany 

2.1.6.1 Biogas production features 

Germany is by far the most advanced European country in terms of biogas production. According 

to (IEA, 2016) and (Sia Partners, 2017), the total biogas production was 64 TWh/yr in 2015, with 

a stagnating trend. The production comes mostly from two main inputs (see Figure 17 below): first 

the energy crops, which account for about 52% of the production, and second the agricultural 

residues (including manure), which account for 43% of the inputs, with lots of small farms across 

the country (more than 10 000). In terms of valorisation, 14% of the biogas produced (around 9 

TWh/yr) is upgraded and injected into the grid, while the rest is valorised in CHP plants (57% 

electricity and 29% heat). 

 

Figure 17: Biogas production in Germany, by input type (as a % of the final energy production) 

 

2.1.6.2 Supporting schemes 

The supporting scheme in Germany has been reduced seriously in the past years, but there are still 

three main angles: 

 A support for electricity conversion with a Feed-in Tariff for small production unit (output 

below 75 kW), and an auctioning system for plants up to 20 MW17, plus low-interest loans 

to support investments in the sector.  

  In the heating sector, a minimum share of “green” energy must be reached, which may 

foster the district heating based on renewable energies, including biogas. 

 In the transport sector, GHG limitations and a loan system for low-emissions cars has been 

implemented. Until 2016, a tax exemption was in place, but has been cancelled.  

 

                                                 
17 In that case, half of the capacity is remunerated at a fixed tariff, the rest being valorized on the market 
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In fact, the support scheme does not really support the market anymore, according to the 

interviewed experts. The production may not change much in the near future. 

2.1.6.3 Production forecasts 

As stressed in the previous section, the support scheme has dropped significantly in the past years 

and does not support the sector much enough. Moreover, the auction scheme is limited to 150 

MW in 2017-2019 but only 27 MW have been allocated on September 17’s auction as the proposed 

tariffs were too low. Even though small agricultural plants may still develop thanks to the FiT, it 

will only offset the other plants which may be decommissioned by 2022. The production will 

therefore remain the same, around 64 TWh/yr. In terms of inputs, a push towards a limitation of 

energy crops and a use of manure (suppression of the energy-crops based generation bonus and 

implementation of a cap progressively increasing) is expected.  

2.1.6.4 Conclusions 

The German biogas market is by far the largest European market, with ~64 TWh/yr of final energy 

produced. The market has developed rapidly between 2004 and 2014 thanks to high feed-in tariffs 

and a focus on energy crops (the use of energy crops made a plant eligible to a bonus). But 

regulatory changes progressively introduced since 2014 (reduction of FiT levels, limitation of 

energy crops) have significantly slowed down the market development. As a result, following the 

trend observed in the past years, the production level should remain stable in the next 5 years at 

~64-65 TWh/yr.  

In terms of valorization, the biggest growth potential in the future should be in biomethane 

production, both for bioNGV and gas use (Federal Ministry of Transport, Building and Urban 

Development, 2013). Indeed, the New Energy Strategy mentions that biogas will play a role in the 

transport sector (especially in heavy duty and ships), and some regional authorities have 

implemented renewable heat obligation laws for new buildings in favor of green gas consumption.  
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2.1.7  Ireland 

2.1.7.1 Biogas production features 

The Irish biogas market is only nascent (IEA, 2016): the total production in 2015 is estimated 

around 0,2 TWh/yr, valorized as electricity only (100%). In terms of input, details are given Figure 

18 below.  

 

Figure 18: Biogas production in Ireland, by input type (as a % of the final energy production) 

 

2.1.7.2 Supporting schemes 

The main supporting scheme in Ireland for RES is called the REFIT (Renewable Energy Feed-in 

Tariff). This supporting scheme, which was supposed to end already in 2015, has been extended in 

a transition period since then before the implementation of a new law.  

In transport, biofuels must represent 6% of the sold volume, which is rather low compared to 

similar quotas in other countries. 

In a nutshell, the support scheme in Ireland is currently highly uncertain and low. Nevertheless, 

there are several reasons to believe that this trend should change in the near future. The 2020 target 

for Ireland set in compliance to the Renewable Energy Directive is indeed set at 16% of final energy 

consumption (10% in transports, 40% in electricity, 12% in heat) and Ireland lags behind this 

objective18. Besides, the Sustainable Energy Authority of Ireland pushes biogas in two recent 

reports: (SEAI, 2017) and (SEAI, 2015). The biogas potential of the country is very high (mainly 

thanks to the agricultural sector) and could help Ireland fulfill its objectives in terms of RES 

production. 

 

                                                 
18 According to the Irish Wind Energy Association, Ireland could pay up to €600M fine as it misses this target 

20%

40%

35%

5%

Energy Crops Agricultural waste Co-digestion Organic waste (WW, M&IW) Others



-30- 
 

2.1.7.3 Production forecasts 

The linear computation of the “business as usual” scenario in (SEAI, 2015) suggests a production 

of 1,2 TWh/yr in 2022. However, this development hinges upon a favorable regulation to be 

implemented early 2018. In that case, the production would come mainly from grass silage (SEAI, 

2017), while the output would probably include a significant share of biomethane (but there is a 

total uncertainty about that). 

2.1.7.4 Conclusions 

The Irish biogas market is still small, with ~200 GWh of final energy consumption (2015), solely 

valorised as electricity. The main reason for the low market development is that biogas is eligible 

to electricity Feed-in-Tariffs under the Renewable Feed in Tariffs (REFIT) laws, but incentives are 

considered too low to boost investments in the sector. Besides, there is no mechanism in place 

incentivizing actors to valorize biogas in the heat and transport sectors. 

Changes in the regulatory framework should be implemented in the coming months and are 

expected to allow further market development. For instance, a new law should soon replace the 

current REFIT scheme for electricity (consultations on the Renewable Electricity Support Scheme 

were closed on November 2017), and active consultations on the implementation of a Renewable 

Heat Incentive (similar to the UK) are currently taking place. Besides, official interest has been 

expressed towards biogas and biomethane development: a cost / benefit analysis on the 

development of the sector have been conducted, and official projections on the future of bioenergy 

supply in Ireland have been published by the authorities. 

Following those positive trends and the official projections, the final biogas consumption could 

represent ~1.2 TWh/yr (+1 TWh/yr of production within 5 years), though with high uncertainty. 

In addition, consultations on a renewable heat incentive are signs that valorization should be more 

balanced towards heat and biomethane in the coming years.  
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2.1.8  Italy 

2.1.8.1 Biogas production features 

According to (World biogas association, 2017), (Maggioni, 2016) and (European Commission, 

2016), the total biogas production of biogas in Italy was 21 TWh/yr in 2015, almost fully valorized 

in CHPs (producing 12,5 TWh/yr of heat and 8,5 TWh/yr of electricity). 55% of the production 

comes from small agricultural plants, 20% from landfill and 20% from energy crops, the rest comes 

from wastewater and M&I waste, see Figure 19 below. 

 

Figure 19: Biogas production in Italy, by input type (as a % of the final energy production) 

2.1.8.2 Supporting schemes 

In spite of its already high biogas production, Italy still has a very strong support scheme with three 

pillars: 

 A Feed-in Tariff (called tariffa onnicomprensiva) for electricity production, for plants with 

a capacity below 0,5 MW19. This FiT, granted for 20 years, is very supportive as it subsidises 

electricity production between 85€ and 233€. 

 Premium Tariffs are also granted for 20 years, but the installed capacity eligible every year 

is capped (90 MW in 2016, including biomass and biogas). The maximum additional energy 

production each year is therefore around 800 GWh under this mechanism. 

 For heat production, loans are available, provided that the plant has a capacity exceeding 5 

MW. 

Italy has the largest NGV fleet in Europe, with almost 1M NGVs and 1000 filing stations across 

the country (NGV Italy, 2016). As a result, the potential for biomethane use in transport is very 

high, but though the Italian government wants to foster biomethane for transport and for grid 

injection20 (Green Gas Grids, 2014), there is currently no possibility to inject biomethane into the 

                                                 
19 Plants with a capacity between 100 kW and 500 kW must register first 
20 Biomethane for transport can be supplied through the grid with a certificate system 
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natural gas grid because of regulatory issues21 (Baratto, 2016). As soon as these issues will be solved, 

a huge demand potential will be released.  

2.1.8.3 Production forecasts 

According to experts, the support scheme in Italy should be strengthened further more in 2018, 

especially for transport purposes: new feed-in-tariffs should favour significantly biomethane usage 

(injection and transport) over CHP usage. Besides, national objectives are very voluntarist22: 80 

TWh/yr of biomethane equivalent by 2030 (11% of the national natural gas consumption); 28% 

of total renewable energy consumption by 2030 compared to 17.5% in 2015 and 21% of renewables 

in transport by 2030 compared to 6,4% in 201523. In order to stimulate investments, 35 bn€ in RES 

and 30 bn€ in gas and electricity networks will be spent. 

This very supportive support scheme makes the 2030 objective realistic (~80 TWh/yr of biogas 

production, in terms of primary energy), given the time scale and the fact that Germany already 

has a very significant biogas production. Besides, Italy has a lot of feedstock potential (in agriculture 

but also household waste, especially in the south of the country: Italy is currently exporting its 

waste).  Given the necessary time to launch the investments, the production curve of the country 

is forecast to be exponential. When exponentially interpolate 21 TWh/yr of production in 2016 

and ~60 TWh/yr in 2030 (in final energy), the estimated production increase is around 12 TWh/yr 

by 2022. 

2.1.8.4 Conclusions 

Italy is the second largest biogas market in Europe, with ~21 TWh/yr of production (2015) 100% 

valorized through CHP (8.5 TWh/yr of electricity and 12.5 TWh/yr of heat produced). The market 

has been supported by regulatory schemes focused on electricity production, with FiTs varying 

between €85 and €233/MWh and granted for 20 years.  

The biogas potential development in Italy is still very high: the 2017 national energy strategy set 

the target of 28% of renewables in final energy consumption by 2030 (compared to 17.5% in 2015) 

and 21% of renewables in transport by 2030 (compared to 6.4% in 2015). These two objectives 

come along with €35bn of investments in renewable energies and €30bn in infrastructures by 2030. 

The official biogas volume target by 2030 should be announced in the coming months and should 

be around ~8bn Nm3/y by 2030 of biomethane equivalent (i.e. ~80 TWh/yr). This would 

represent ~11% of the current natural gas consumption in Italy. 

Information on the new support scheme indicate that the large majority of future production 

should be valorized through biomethane usage (both for injection and mobility). This shift towards 

biomethane would allow Italy to take advantage of being a major gas consumer within the energy 

transition context. Indeed, Italy consumes ~740 TWh/yr of natural gas annually (Eurostat) and is 

the first European market for NGV mobility (~11 TWh/yr consumed in the transport sector in 

2015), creating major opportunities for green gas development. This would however require the 

implementation of a regulatory frame for grid injection (not existing currently). 

Finally, agricultural inputs should represent most of the new feedstock volumes (following the 

historical trend), although the potential for landfill and sewage gas could be more developed.  

                                                 
21 An act in the TSO network code is missing  
22 Source: CIB (Consorzio Italiano Biogas) 
23 Source: SEN 2017 
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2.1.9  Luxembourg 

2.1.9.1 Biogas production features 

Luxembourg produced 150 GWh of biogas in 2015, mainly from agriculture24 (89%) and sewage 

sludge (10%), see Figure 20 below.  

 

Figure 20: Biogas production in Luxembourg, by input type (as a % of the final energy production) 

On these 150 GWh, according to (GRTGaz, 2017), 62 GWh (40%) were injected into the grid. 

The rest was valorized as electricity (62 GWh) and heat (22 GWh).  

2.1.9.2 Supporting schemes 

Luxembourg has an ambitious supporting scheme for biogas production, in particular through two 

mechanisms (European Commission, 2017):  

 A very high Feed-in Tariff (from 152 to 191€/MWh, decreasing when the plant size 

increases). This FiT was increased in 2014 by around 35%. 

 Investment grants can cover between 40 and 60% of the total investment costs for CHP 

plants. 

These two incentives constitute a very powerful production driver in the coming years. 

2.1.9.3 Production forecasts 

Given that the very supportive scheme in place in Luxembourg is supposed to remain in place at 

least during the next few years, and considering a study run in 2016 (Fraunhofer ISI, 2016) which 

estimates that the potential in 2020 was 290 GWh, the Luxembourg production in 2022 will be 

estimated around 300 GWh. In Luxembourg, biogas is a comparably competitive RES compared 

to wind power (not much wind in the country), hydro (near zero potential) and solar power. 

                                                 
24 Partly co-digestion with municipal waste 
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Therefore, the national objective of 11% of total energy consumption supplied by RES depends 

on the success of the biogas national market. 

2.1.9.4  Conclusions 

The biogas market in Luxembourg represented ~150 GWh in 2015 (with a balanced mix of CHP 

and biomethane injection utilization pathways). There is currently no specific national objective for 

biogas development. However, along with other renewable energy sources, biogas has a significant 

role to play in government’s objective of reaching 11% of total energy consumption from 

renewable energies by 2020. 

Overall, the supporting scheme in Luxembourg is considered as competitive: the FiTs are high, as 

investment grants complement it effectively. By 2022, the development of biomethane injection as 

well as heat production is therefore expected. The Fraunhofer IIS institute plans a feasible potential 

of ~270 GWh by 2020 (Fraunhofer ISI, 2016), with most inputs coming from agriculture. In line 

with the 2020 projection, the total production could therefore reach ~300 GWh in 5 years (2022). 
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2.1.10 The Netherlands 

2.1.10.1 Biogas production features 

Based on the Energy Research Centre of the Netherlands data, the country currently produces 

around 3,9 TWh/yr of biogas, including 0,9 TWh/yr of biomethane injected into the grid25 

(GRTGaz, 2017), the rest being valorized through CHPs (28% electricity and 49% heat). In terms 

of input, the breakdown is shown Figure 21 below. 

 

Figure 21: Biogas production in the Netherlands, by input type (as a % of the final energy production) 

2.1.10.2 Supporting schemes 

The support scheme in the Netherlands is quite strong and is based on four axes: 

 Premium tariff: the main support scheme for renewables is called SDE+ (Sustainable 

Energy Incentive Scheme Plus) based on energy generation. All biogas valuation methods 

are eligible except for “electricity only”. The actual tariff depends on the technology type, 

but ranges from 58 and 110€ per MWh in total for CHP plants. 

 Tax incentives: up to 36% of the investments in biogas plants can be deducted from income 

taxes. 

 Biofuel quota: the total share of RES in the transport sector is set at 10%, while biofuel 

sales minima are imposed on fuel suppliers. 

 Public-private support programs: the “Green Deal” and the “Green Gas Foundation” 

support biogas projects, financially and through their expertise on biogas plants 

construction. 

The overall supporting scheme is likely to make the biogas market accelerate in the coming years.  

                                                 
25 Around 25% is then used for transport, with dedicated certificates 
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2.1.10.3 Production forecasts 

The National Renewable Energy Action Plan (NREAP) of the Netherlands specifies that the 

production in 2020 should be at least 8,1 TWh/yr, and 22 TWh/yr in 2030. Given that no major 

regulatory change is expected in the near future, and according to the Green Gas roadmap (ECN, 

GroengasNL, De Gemeynt, RVO, 2014), that there is a large potential for bio-LNG as a fuel, these 

objectives are likely to be fulfilled. Besides, GasUnie Transport Services has set a (non-binding) 

target of 6,7 TWh/yr of biomethane in 2020, and up to 8,5 TWh/yr in 2030. All these objectives 

are consistent and would lead to a production of nearly 10 TWh/yr in 2022, mainly valorized as 

CHP and biomethane for the mobility sector.   

2.1.10.4 Conclusions 

The Dutch biogas market today represents around 3,9 TWh/yr of production, mainly through 

CHP but also a little bit of biomethane (15%), all of them being eligible to the country’s main 

support mechanism (SDE+) based on Feed-in-Tariffs. The use of manure as feedstock is 

encouraged through special tariffs.  

No particular regulatory evolution is expected in the coming year (with the SDE+ system recently 

updated in 2016) and growth potential in the next five years (and beyond) is considered as rather 

high thanks to stable regulation, ambitious (though non-binding) objectives set by the Government 

and the industry and a dynamic environment (e.g. public-private programs developed through the 

“Green Deal” to support new projects and technologies, involvement of GasUnie Transport 

System Operator (TSO) in the Green Gas Initiative along with other European TSOs). 

Following 2020 and 2030 objectives, total production volumes in 2022 could reach 10 TWh/yr of 

production (~+6 TWh/yr compared to 2015). At least ~30% (~1.7 TWh/yr) of new volumes 

should be valorized through grid injection (~2.6 TWh/yr in 2022 compared to ~0.9 TWh/yr today) 

according to the Green Gas Initiative’s latest report (Green Gas Initiative, 2016). 

The mobility sector should be developed from 2020 in the Green Gas Roadmap, and further 

development of gas / biogas mobility is expected. The country’s major gas suppliers such as Eneco 

and Essent are already offering renewable gas supply to individuals (partly through imports of 

Green Certificates from the UK). 

  



-37- 
 

2.1.11 Norway 

2.1.11.1 Biogas production features 

According to (Avfall Norge, 2017), Norway currently produces around 0.7 TWh/yr of biogas, 

mainly from wastewater treatment and municipal waste (50%) and landfills (40%). The rest comes 

from agricultural residues (10%), as shown Figure 22 below. 

 

 

Figure 22: Biogas production in Norway, by input type (as a % of the final energy production) 

The biogas is mainly used in CHPs (55% heat valorization and 10% electricity) and upgraded as 

biomethane for the transport sector (35%) (Fremsyn, 2017). However, (Sund Energy, 2017) shows 

that the production capacity of Norway is 920 GWh. Thus, the under usage suggests a weak 

demand compared to supply. 

2.1.11.2 Supporting schemes 

There are three axis of support for biogas production in Norway: 

 Investment support on biomethane plants, granted by ENOVA, a state-owned company 

which contributes to reducing GHG emissions; with an additional 20 MNOK/year special 

funding from Innovasjon Norge for biogas pilot plants (though this fund remains unused 

to ~90%). 

 A subsidy of 6,2€/wet ton of manure was implemented in 2015, inspired by the Danish 

biogas market (see 2.1.3.1). 

 A CO2 tax exemption on biomethane, like in Sweden and Denmark. 

In total, the support scheme is rather supportive and proves to be quite effective, but it does not 

support the demand directly. Some municipalities may increase the demand for biomethane in the 

transport sector through public procurement, but this is not discussed on a national level.  
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2.1.11.3 Production forecasts 

The Norwegian Climate and pollution agency (Klif) estimates that the total biogas production 

capacity should be 2,3 TWh/yr by 2020. This however depends crucially on an increase of the 

demand for biomethane, which may come from public procurement. For instance, Oslo has a 

target of 100% renewable energy in public transport (Ramboll, 2016), through a new green vehicle 

strategy which will be implemented in 2018 (no insights on its content for the moment) and tolls 

based on CO2 and NOx emissions (Fremsyn, 2017). A reasonable forecast of 2,5 TWh/yr in 2022 

can therefore be made, mainly valorized as biomethane as a fuel. 

2.1.11.4 Conclusions 

Norway’s biogas market has been growing slowly in the past, compared to the country’s potential.  

Several factors can explain this situation: the country’s major share of hydroelectric production 

(making renewable domestic production already extensively available, and therefore drivers such 

as security of supply and domestic economy less powerful than in other countries), the very limited 

natural gas activity, as well as the existing tax system incentivizing actors to export wastes to Sweden 

and Denmark rather than valorizing them in Norway, the low level of understanding of the 

complex value chain of biogas and the need to set long-term policies and targets to reduce risk for 

market actors. Norway currently produces a total volume of ~0.7 TWh/yr of biogas with ~35% 

upgraded into biomethane and ~55% is converted into power and heat. Besides, at end of 2017 

the production capacity will be estimated ca. 920 GWh, which suggests that the demand is weaker 

than the supply. 

The current regulatory mechanisms favor biomethane for transportation more than any other 

valuation method and the regulatory regime in the next 5 years should keep the same direction, 

with tolls based on CO2 and NOx emissions to be implemented (at least in the city of Oslo).  

Based on market players’ estimates and long-term goals, the production in 2022 could reach ~2 to 

2.5 TWh/yr, representing 1.3 to 1.8 TWh/yr of new volumes between 2016 and 2022 mostly 

valorized as CBG (this development hinges upon an increase in demand for biomethane, e.g. from 

public transport and heavy-duty road transport). 

Regarding feedstock, the current regulation (which started in 2015) favors manure, with a subsidy 

amounting to € 6,2 per wet ton treated. The goal is to valorize ~30% of the country’s manure 

production by 2020, representing about 740 GWh. With the reduction of waste export incentives, 

municipal and industrial waste should also be increasingly used domestically. 
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2.1.12 Portugal 

2.1.12.1 Biogas production features 

The total biogas production of Portugal represents 0,7 TWh/yr, according to the Direcção Geral 

de Energia e Geologia. The production comes mainly from landfills (50%), agricultural residues 

(30%) and waste water treatment plants (20%). The biogas is solely converted into heat and power 

into CHP units. 

 

Figure 23: Biogas production in Portugal, by input type (as a % of the final energy production) 

2.1.12.2 Supporting schemes and production forecasts 

The situation is very similar to that of Spain: incentives were quite high for every RES until 2012-

2015, when the incentives totally stopped. Before 2015, a FiT was in place, so biogas units built 

before this date still benefit from it (around 100-115€/MWh of biogas valorized). Before 2007, the 

incentives were even higher for landfill gas plants, which explains why its share is still important 

nowadays. Like in Spain, there is a biofuel quota (9% in 2017, 10% in 2020), but it does not 

influence biogas directly.  

As a consequence, the biogas production in Portugal should remain the same by 2022. 

2.1.12.3 Conclusions 

The overall biogas production in Portugal is estimated around ~0,7 TWh/yr, with nearly 100% 

CHP valorization. In spite of a large potential for biogas production (between 9 and 18 TWh/yr 

according to the European Biogas Association26), future production levels should remain very low, 

given the lack of any real support scheme or national objective. The production in 2022 should 

remain close to the one today (0,7 TWh/yr) without much change in the input types or valuation 

method. Bio-CNG (especially for trucks) might marginally emerge, with two pilot projects 

launched in 2016 by Dourogas.   

                                                 
26 http://european-biogas.eu/2015/07/14/portugal-evaluating-the-potential-and-the-impact-of-biomethane/ 
Accessed 05/12/2017 
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2.1.13 Spain 

2.1.13.1 Biogas production features 

Based on (Gobierno de España, 2016) data, the biogas production is currently around 2,5 TWh/yr, 

fully valorized in CHPs, with 1,1 TWh/yr of electricity produced and 1,4 TWh/yr of heat. There 

is only one biomethane plant in Valdemingomez, which produced around 60 GWh of biomethane 

(2% of the national production). In terms of inputs, the production comes from 40% of agro-

industrial facilities (frequent in Spain), 48% from landfills and 12% from sewage sludge (Figure 24). 

 

Figure 24: Biogas production in Spain, by input type (as a % of the final energy production) 

2.1.13.2 Supporting schemes and production forecasts 

In Spain, there is currently almost no supporting scheme in place. The only indirect measure is in 

the transport sector, where a biofuel quota is in place: the rate is set at 4,3% in 2016, up to 10% in 

2020. The use of gas and biomethane for transport and the development of NGV infrastructure is 

encouraged under the Royal decree 639/2016, but its impact should however remain limited in the 

short term.  

Given the total absence of supporting scheme, the biogas production is not expected to change in 

the coming years27.  

2.1.13.3 Conclusions 

Like for any renewable electricity production in Spain since 2012, there are no support scheme in 

place. In transportation, biofuel (however not limited to biomethane) is supported through a quota 

system, but the impact on NGVs is very limited. Despite the high potential of Spain (thanks to its 

agricultural sector), future production levels are highly uncertain due to the absence of regulatory 

incentives, but a stagnation of the production is very likely. Given the current focus of new projects, 

the share of biomethane for transportation (with a focus on public transport) should increase 

compared to the current level; however, it should remain limited in the next five years as NGV 

vehicles and infrastructure are not developed in Spain.  

                                                 
27 The decrease in landfill outputs should be offset by the few projects under construction 
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2.1.14 Sweden 

2.1.14.1 Biogas production features 

According to (Energigas Sverige, 2017), the total biogas production in Sweden was ca. 2 TWh/yr 

in 2016, with 1,3 TWh/yr of biomethane and 0,7 TWh/yr of heat (almost no electricity 

production). Figure 25 below shows the breakdown of input types:  

 

Figure 25: Biogas production in Sweden, by input type (as a % of the final energy production) 

Note that Sweden’s specificity is its high share of biomethane production, mostly for the transport 

sector (the national gas grid is rather small in Sweden). The biomethane production has started 

around 2005, with a steady increase of the production from ca. 100 GWh in 2005 to 1300 GWh in 

2016 (around +100 GWh/yr, (Energigas Sverige, 2017)).  

2.1.14.2 Supporting schemes 

Sweden has a rather special supporting scheme for biogas production, as it does not have FiT 

schemes in place28. There are indeed three main pillars in place in 2017: 

 Direct investment supports on local long-term investments contributing to GHG 

emissions’ reduction (historically directed to municipals, which implemented biogas 

projects as a joint solution to waste management and cleaner public transport) and 

incentives for innovative biogas techniques. 

 Tax exemptions: First, renewable energy sources (including biogas up to end of 2020; 

ending earlier for liquid biofuels) are exempt from energy and carbon taxes levied on the 

supply, import and production of fossil fuels (European Commission, 2017). Second, there 

is no vehicle tax on "clean vehicles" the first 5 years (this system will be replaced in 2018 

by a bonus-malus system: strong bonus for electric mobility and moderate for biomethane 

– none for diesel). 

                                                 
28 Sweden has a quota system for RES production. This system is however more adapted to more economical solutions 
such as wind power: CHP valorisation of biogas is generally not profitable 
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 Public procurement has favored gas for transport so far29. 

The Swedish supporting schemes are therefore concentrated on bio-CNG applications, which 

explains why it is this utilization pathway that is the most promising in the country. 

2.1.14.3 Production forecasts 

As shown in part 2.1.14.2, the supporting scheme strongly supports biomethane for transport 

purposes. However, current support schemes (especially tax exemptions) end in 2019-2020 with a 

low visibility on their evolution after that deadline. Even though the government has ambitious 

objectives for the future (fossil free vehicle fleet by 2030, which can be achieved with electric cars 

as well) and industrials push for a 100% biomethane in the gas grid by 2050 (Swedish Gas 

Association) and 100% biomethane in the gas vehicle by 2030. 

On the demand side, there is still potential in the heavy-duty industry (Mathiasson, 2016), even 

though the public transport demand for bio-CNG could decrease in the future. 

As a consequence, the biogas production is estimated to reach 3 TWh/yr in 2022 (from 2,5 to 4 

depending on projections30, with nearly 100% of the increase dedicated to biomethane valorization. 

In terms of inputs, co-digestion should increase while landfilling should decrease.  

2.1.14.4 Conclusions 

Sweden has historically been a leader of biogas and biomethane in Europe, developing the market 

for 20 years. It has reached a total production of ~2 TWh/yr in 2016 (including 1.3 TWh/yr of 

biomethane production); the focus has been on the transport sector, with public support given to 

gas and green gas mobility development. 

Several factors make future market development uncertain:  

 Current support schemes end in 2019-20, and the Government does not give any visibility 

to market players on future evolutions (especially the main historic driver, the tax 

exemption mechanism, which industry would like to see continued for biomethane). 

 Although there are ambitious goals (achieving a fossil-free vehicle fleet by 2030), electric 

mobility is increasingly encouraged for passenger cars and public buses. Biomethane as a 

fuel have however a possibility to grow in importance in heavy-duty transportation. 

 Biogas Green Certificates are increasingly imported from Germany and Denmark (155 

GWh imported in 201631), driven by price differences (up to 50% lower compared to 

domestically produced biogas). In a context of stagnating demand, the current increase of 

this phenomenon has started threatening domestic production. 

Overall, the potential for new volumes between 2017 and 2022 is estimated to be between 0.5 and 

2 TWh/yr, bringing total production volumes to 2.5-4 TWh/yr. Biomethane should represent the 

majority of new volumes, although industrial use of heat should also increase. Besides, following 

the historical trend, organic household and municipal waste should remain the main feedstock, the 

pulp and paper industry wastewater potential should also be increasingly valorized.  

                                                 
29 According to experts, the future is more uncertain, as public procurement may choose to favour electric vehicles 
instead of NGV 
30 See: (WSP, 2013), (Persson, 2013) and (Mathiasson, 2016) 
31 According to experts 
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2.1.15 United Kingdom 

2.1.15.1 Biogas production features 

The total UK production of biogas was 10,8 TWh/yr in 2016, ( (ADBA, 2015) && (IEA, 2016)).  

One of UK’s main feature is its high share of landfill biogas, which represent 55% of the total 

production, the rest of the production being composed of agricultural residues (20%), sewage 

sludge (15%) and organic waste (10%), see Figure 26 below. In terms of output, the biomethane 

production has been increasing a lot since 2013 (see Figure 27), reaching 2 TWh/yr in 2016, with 

an installed capacity of 3 TWh/yr (GRTGaz, 2017). The rest of the production is almost exclusively 

valorized as electricity. 

 

Figure 26: Biogas production in the UK, by input type (as a % of the final energy production) 

 

Figure 27:  Biomethane production in the UK since 2012. Sources: Sia Partners, GRTgaz  
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2.1.15.2 Supporting schemes 

As in the German case, in UK important support schemes have accelerated biogas growth over 

the past decade. However, most of the support has been reduced recently, except for biomethane 

production (Ofgem, 2017): 

 The Feed-in Tariff for plants with an installed capacity under 5 MW32 is blocked by a 

queue of projects, while Contract for Differences schemes are not attractive at the 

current level. There is a tax exemption when electricity is produced with RES, but it does 

not favor biogas particularly. 

 Renewable Heat Incentive: a fixed tariff is offered for biogas combustion or biomethane 

injection into the grid33. 

 Quota system: biofuels are supported through a quota system. 

This supporting scheme may change in the coming years (ongoing amendment are under 

discussion) but for the moment only biogas upgrading is likely to develop in UK. 

2.1.15.3 Production forecasts 

The production forecast is quite complex as it depends crucially on potential new support 

schemes to be implemented. If we consider the current one, the production should decline or 

stagnate, as landfill gas production has been decreasing over the past years and should continue 

to do so34. At the same time, organic waste input share should increase, as FiT restrictions on 

feedstocks other than organic waste35 are to be implemented. Likewise, heat valorization should 

decrease as the renewable heat incentive, already unprofitable, will decline. 

In conclusion, the biogas production in 2022 is estimated around 10 TWh/yr, with almost 5 

TWh/yr valorized as biomethane and the rest as electricity. 

2.1.15.4 Conclusions 

The UK currently produces around 10.8 TWh/yr of final energy consumption, 80% being 

valorized as electricity and the rest as biomethane for injection (2 TWh/yr in 2016).  

In the next five years, the market should evolve significantly in terms of feedstock and utilization 

pathways: even though final decisions have not been taken regarding regulatory changes 

(operational schemes are expected by early 2018), the new framework should increasingly favor 

biomethane upgrading and injection over power production (the CfD mechanism is considered as 

insufficiently incentivizing for actors). Biomethane should then be used for a mix of mobility and 

heating purposes. 

On the input side, the vast majority of new volumes should come from anaerobic digestion of 

agricultural feedstock, while landfill biogas should continue to decline.  

                                                 
32 Almost always the case for biogas. This measure can be applied for any RES 
33 Degressive tariff after the first 40 GWh injection 
34 Landfill biogas is valorised as electricity is most cases, because the gas quality is low and upgrading is very costly in 
that case. As a result, electricity generation should also decline. 
35 When organic waste content is lower than 50% 
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Overall, the final consumption from biogas is expected to be flat over the next 5 years, with a major 

development of biomethane injections to generate an expected ~60% increase of the installed 

capacity from 3 to 5 TWh/yr. This increase would come both from existing plants (estimated to 

have a total potential of 4 TWh/yr) and a large number of new projects currently being developed. 

An overall decrease of electricity generation (by ~40%, from 8.7 in 2016 to 5 TWh/yr) is expected 

due to the decline of landfills gas production, the decreasing efficiency of operating units and the 

decline of investments in new capacity. The power production from the rest of the inputs should 

also increase from ~3 TWh/yr in 2016 to ~5 TWh/yr in 2022. 
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2.2 Country Analysis Summary 

2.2.1  A very diversified situation between countries 

A synthesis of the countries individual analyses is given in Table 2 below (a blue text stresses a 

change compared to the current situation).  

Historically, the development of biogas was quite heterogeneous from one country to another and 

depended on incentives (which are determined on a national level) but also available feedstock. An 

analysis of actors present on each market (sketched section 2.2.2 but not developed in this report) 

shows that in every country more than 10, but sometimes more than 100 actors share the market. 

This means that actors are really small, and locally-implanted. Only a few actors are present in 

several markets at the same time. As a consequence, shown Figure 28 below, some countries are 

specialized in Energy crops (Germany, Austria), others in agriculture waste (Luxembourg, Belgium, 

Ireland, Italy) or manure (Denmark), others in landfilling (UK, France, Spain, Portugal), others in 

household or industrial waste (Norway, Sweden, Finland, Netherlands). 

 

Figure 28: Feedstock share for biogas production in the surveyed countries 
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Table 2: Analysis of the studied countries' main features 

Country 

Current biogas production Biogas production increase Support Scheme 

Production 
(TWh/yr) 

Main 
Feedstock 

Main 
valorization 

Value (by 
2022, in 
TWh/yr) 

Feedstock Valorization FiT PT IG QS TE GC NGV NO36 

Austria 1* EC CHP +0,7 Agriculture CHP X X X X    X 

Belgium 2,2** Agroindus. Electricity +1,8 Agroindus. CHP   X   X X  

Denmark 3,3*** Manure Biomethane +1,7 Manure Biomethane  X   X   X 

Finland 0,7* Organic W. CHP +1 Organic W CHP  X X X X   X 

France 3,6*** Landfills CHP +11,4 Agriculture Biomethane X  X  X X  X 

Germany 64* EC CHP +0 Agriculture Biomethane X   X   X  

Ireland 0,2* Organic W. Electricity +1 Agriculture CHP X   X     

Italy 21* Agroindus. CHP +12 Agriculture Biomethane X X X     X 

Luxembourg 0,15* Agroindus. CHP +0,15 Agriculture Biomethane X  X     X 

The 
Netherlands 

3,9* Organic W. CHP +6,1 Organic W Biomethane  X X X X   X 

Norway 0,7*** Organic W. CHP +1,8 Manure Biomethane   X  X   X 

Portugal 0,7** Landfill CHP +0 - -     X     

Spain 2,5* Landfill CHP +0 - -    X     

Sweden 2** 
Co-

digestion 
Biomethane +1 Organic W Biomethane   X  X  X X 

UK 10,8** Landfill Electricity -0,8 Agriculture Biomethane X   X     

*=2015, **=2016, ***=2017; FiT=Feed-in Tariff, PT=Premium Tariff, IG=Investment Grant, QS=Quota System, TE=Tax Exemption, GC=Green 

Certificate, NGV=Subsidy for NGVs (bonus, public procurement…), NO=National Objective; EC=Energy Crops 

                                                 
36 Except NREAP under the EU Directive 2009/28/EC  
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2.2.2  Quick review of market players 37 

A review of market players in each of the surveyed countries shows that the market is scattered 

with lots of local actors. Only a few companies are present in several countries, and usually originate 

from Germany, where the market has boomed before 2015 and is now stagnating: these companies 

need to find new markets out of the country. A summary of this analysis is shown in Table 3. 

Table 3: Approximate number of actors on the value chain in each country 
 

Technology 
provider 

Engineering, 
Development, 
Installation 

O&M Biogas 
Valuation 

UK 20 50 50 20 

Germany 50 50 50 50 

Italy 50 50 50 5 

Spain 10 10 10 1 

France 30 10 10 5 

Netherlands 20 50 50 10 

Austria 10 10 10 5 

Belgium 10 20 10 5 

Denmark 10 10 10 5 

Finland 5 10 10 5 

Ireland 30 10 10 1 

Sweden 10 10 10 10 

Portugal 5 5 5 1 

Luxembourg 10 10 10 5 

Norway 10 10 10 10 

  

In almost every country, the number of actors is larger than ten (even when considering that some 

actors are present on several stages of the value chain), and can amount to more than 100 in the 

most developed ones (Germany, Italy). This situation is highly unusual, and proves that the market: 

 Is scattered in many small actors (<10M€ revenues, often <1M€) and therefore not 

consolidated. 

 Apart from the technology providers, which are usually present in many countries, the 

companies are locally implanted and not international. 

Some exceptions are notable: some utilities have already entered the market, usually in the biogas 

valuation part: E.ON, Gasum, Air Liquide for instance. They usually entered the market through 

acquisitions. Besides, a couple of companies in the middle of the value chain are present in several 

countries. They are all Italian or German, showing the interest of being a first mover: one can cite 

IES, Schmack Biogas, BTS Biogas, PlanET. 

For a future competitor in this market, the entry should be envisaged in the following way: 

                                                 
37 This review is confidential and is not present in this report, only some conclusions are drawn 
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 A technological partnership with an international actor (e.g. Malmberg) to supply the 

methanisation or upgrading technology. 

 Acquisitions in targeted countries. This is both an advantage and a drawback. It is an 

advantage because the countries can be chosen precisely and carefully, without the necessity 

to be present on several markets at the same time. But the drawback is that it is complex 

to have a significant market share from scratch. 

 A commercial partnership to secure the output. For instance, with a gas supplier, or a NGV 

supplier. 

2.2.3  A more straightforward future? 

This disparity in national specializations has been a challenge for market competitors. However,   

as shown in Figure 29 and Figure 30 below, the future is more straightforward. 

 

 

Figure 29: Current main input and output methods in each country 
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Figure 30: Future main input and output methods in each country 

 

In terms of future feedstocks used for the production, energy crops and landfilling will stagnate at 

their current levels at best, and will probably finally disappear. Energy crops do not have a good 

reputation in governments and public opinions (as they spoil fertile lands to grow) while landfilling 

is less and less used in application of the landfill directive (1.1.4).  

As a result, only two main feedstocks will likely continue to be used in the future: agricultural 

residues (including manure) and organic waste (municipal, industrial, sewage sludge etc…). Co-

digestion will also continue to exist but won’t represent the majority of the feedstocks. 

In terms of valorization, very few national regulations still support “electricity-only” pathways, 

while more and more support biomethane for grid injection (e.g. Denmark, France) or NGVs (e.g. 

Sweden, Italy). Some countries still maintain CHP policies, but overall the benefits of biomethane 

in terms of GHG emissions and energy independence is clearer when injected into the grid or used 

for transport purposes. 

2.2.4  Countries maturity 

In order to effectively compare countries between each other, in terms of maturity and momentum 

(expected growth of their biogas market over the next five years), a quantitative approach is 

possible: for each country the yearly biogas production (in TWh/yr) is divided by its number of 

inhabitants (in M inhabitants). The same operation is made for the expected production increase. 

The summarized result is shown in Figure 31 below. 
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Figure 31: Production in the surveyed countries (X axis) compared to their momentum (Y axis, estimate of the 
production increase) Sources: Eurostat (number of inhabitants) 

 

Figure 31 stresses the very particular situation of Germany: the country is outstandingly mature 

compared to other European countries, but its momentum is at the same time totally null (like 

Spain, Portugal and the UK). It also shows that Benelux countries are relatively dynamic in terms 

of biogas production, similarly to Denmark, Norway or Italy. Sweden and Austria lag a little bit 

behind because of the uncertainty of their supporting schemes. 

2.2.5  Total production forecasts 

The aggregation of past data (corrected with a conversion ratio to express them in terms of final 

energy) with forecast production levels is shown in Figure 32 below.   

The final production in the surveyed countries should represent around 163 TWh/yr in 2022 (in 

final energy), compared with 123 TWh/yr in 2017. In terms of production increase, the period 

2017-2022 should be similar to the 2005-2017 period, if we exclude Germany, which has totally 

stopped its incentives for biogas production but still represents 50% of the total production in 

2017, as shown in Figure 33 further below. As a result, the scenario is realistic and similar to the 

past trend.  
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Figure 32: Past and future biogas production, in TWh of final energy (Depending on the country, the forecast starts 
between 2016 and 2018) 

 

 

Figure 33: Total biogas production increase in the surveyed countries, including (blue) or excluding (orange) Germany 
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3 Discussion 

3.1 Compatibility of the scenarios with feedstock availability 

One of the limiting aspect of the development of biogas is the availability of the feedstock. In order 

not to reduce the benefits of the production for the environment, the feedstock must be composed 

of residues from other activities that cannot be valorized in a better way. In that respect, there is a 

limited feedstock that can be used to comply with these restrictions: 

 Energy crops, as already discussed, use fertile lands to grow and are therefore not 

“sustainable” in that sense (Schievano, D'Imporzano, & Adani, 2009). Several studies have 

shown that energy crops are not popular among farmers (Warren, Burton, Buchanan, & 

Birnie, 2016) and as shown in 2.1 they are less and less subsidized by governments. Energy 

crops therefore do not constitute a potential feedstock for future biogas production. 

 Household, municipal and industrial waste are more and more recycled and sorted, and the 

European commission regulation aims at reducing their impact and tonnage (European 

Commission, 2016). As a result, they won’t be considered as potential feedstocks as their 

long-term potential is uncertain. 

 The biggest feedstock potential is therefore constituted by agricultural residues, among 

which: manure, excess straw, excess grass38; 

In order to estimate if the feedstock potential based on agricultural residues is consistent with the 

national objectives and forecasts, the analysis by Meyer & al. (Meyer, Ehimen, & Holm-Nielsen, 

2017) will be used. The authors make three scenarios based on the availability of the feedstock 

(low, medium or high) with a time horizon in 2030. 

Their findings for the pessimistic scenario compared to the forecast production increase is shown 

in Table 4 below. 

  

                                                 
38 Table 2 showed that 3 out of the 15 surveyed countries will focus on agricultural waste 
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Table 4: Feedstock potential (animal manure, excess grasses and straw) versus production increase in the surveyed 
countries, in TWh/yr 

 
Feedstock 
potential 
(TWh/yr) 

Production 
increase 
(TWh/yr) 

Ratio 

UK 26,1 0 0% 

Germany 70,0 0 0% 

Italy 20,6 12 58% 

Spain 20,8 0 0% 

France 84,2 12 14% 

Netherlands 9,7 6 62% 

Austria 4,7 0,7 15% 

Belgium 5,6 2,3 41% 

Denmark 7,2 1,7 24% 

Finland 3,6 1 28% 

Ireland 10,6 1 9% 

Sweden 7,5 1 13% 

Portugal 2,8 0 0% 

Luxembourg 0,3 0,15 54% 

Norway n.d. 1,8 n.d. 

 

As shown in the table, the feedstock potential of agricultural residues is not limiting for the 

development of biogas on the short-term. However, in countries like the Netherlands, Italy or 

Luxembourg, more than 50% of the feedstock potential could be used, which could become a 

problem for further development.   

3.2 Comparison with other prospective studies 

There are few other prospective studies on biogas production in the literature. Sometimes, national 

biogas associations set some industrial objectives, but they should be regarded more as lobbying 

than real forecasts. 

(European Commission, 2016) has built a prospective scenario up to the year 2030. This scenario 

is actually built on the feedstock availability in each country, compared to its already existing biogas 

production. The methodology is therefore a lot different: it does not take into consideration the 

supporting schemes for each country. Besides, it does not consider the final energy but the primary 

energy, so the results are not directly comparable to ours. Still, one can compare the production 

increase, in relative terms (%), over the period 2014-2020. The results are shown Table 5 below: 
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Table 5: Comparison between our policy-based scenario and the European Commission feedstock-based one 
 

Our 
Scenario 

EC 
Scenario 

UK 0% 30% 

Germany 0% 8% 

Italy 48% 30% 

Spain 0% 500% 

France 333% 375% 

Netherlands 101% 450% 

Austria 66% 25% 

Belgium 93% 233% 

Denmark 52% 400% 

Finland 112% 300% 

Ireland 327% 900% 

Sweden 50% 300% 

Portugal 0% 500% 

Luxembourg 80% n.a. 

Norway 257% n.a. 

 

The feedstock-based scenario is a lot more optimistic than the policy-based one in almost every 

country (except for Austria and Italy). However, as shown in section 3.1 above, the feedstock that 

is actually usable for biogas production is probably over-estimated in the EC study. Besides, the 

order of magnitude of the biogas production increase in the EC study seems very high compared 

to past trends (see Figure 32) and therefore not realistic. 

This comparison confirms that the limiting factor for biogas production is the policy support and 

the market dynamics, and not the feedstock availability. Some countries, such as Spain and Portugal 

for instance, have a very high potential that is not exploited because of the lack of support.  

3.3 Production pathways 

3.3.1  Input types 

Our study showed that agricultural residues constitute the most promising input for the future 

biogas production. The main reason is that energy crops, which constitute the most part of the 

production today, will progressively be phased out because they do not meet sustainability criteria 

(they deplete fertile lands to grow, among others). Landfilling will also be less and less available, 

because of the landfill directive (1.1.4). (European Commission, 2016) provides data on the 

production costs for each valorization pathway, shown in Figure 34 below: 
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Figure 34: Production costs (in €/GJ) for different input types, in the EU, over the period 2015-2030. Taken 
from (European Commission, 2016) 

These data show that landfill biogas recovery is the most cost-effective method (mainly because 

the substrate does not cost anything and the investment costs are moderate). Then comes the co-

digestion, which is indeed what should be developed the most in the coming years. Even though 

agricultural residues should constitute the majority of the inputs, they will be processed in co-

digestion facilities, which are more cost-effective. 

Our study shows that sewage sludge treatment won’t develop much in the coming years. The data 

from Figure 34 also indicates that it is the least cost-effective solution. This confirms why 

government do not incentivise it: it would require too many subsidies to make it cost-effective. 

3.3.2  Valorisation methods 

3.3.2.1 Heat and Power  

According to (IFPEN, 2017), Heat and Power account for more than 90% of the valorisation of 

biogas in 2017 in Europe. Electricity represents more than 60% and heat around 30% of the output. 

Some countries mainly valorise biogas as electricity because of the lack of significant district heating 

and sufficient feed-in-tariffs for electricity (especially in the 00’s).  

Currently, more and more country foster heat and power conversion instead of electricity only, 

sometimes by putting minimum efficiency ratios (it is the case in Austria for instance). In no 

country, the share of electricity conversion is expected to increase in the future. 

The use of biogas for electricity production is less and less supported by governments because 

biogas still emits CO2 after combustion and therefore renewable energies such as wind power, 

solar, hydro… are more suitable.  

The use of biogas for heat makes sense to replace natural gas in district heating systems, but it is 

also in contention with biomass such as wood, which is cheaper. 



-57- 
 

As a result, biogas has more potential for upgrading into biomethane. Biomethane indeed replaces 

natural gas in the grid with no competition, or can be used for the transport sector, where the only 

“sustainable” competitor is the electric vehicle. 

3.3.2.2 Biomethane for the transport sector 

Biomethane should play a greater role in the transport sector in the future (Ricardo Energy & 

Environment, 2016). However, its overall impact will remain quite limited for different reasons. 

First, in the individual car sector, biomethane could replace natural gas in NGVs (Natural Gas 

Vehicles). The current market shares of NGVs in the scope of the study are given in Table 6.  

Table 6: NGV market share, in % of the total number of vehicles in the country. Source: IANGV 
 

NGV 
share 
(%) 

UK 0,00% 

Germany 0,18% 

Italy 1,95% 

Spain 0,02% 

France 0,03% 

Netherlands 0,11% 

Austria 0,18% 

Belgium 0,10% 

Denmark 0,01% 

Finland 0,06% 

Ireland 0,00% 

Sweden 0,95% 

Portugal 0,01% 

Luxembourg 0,07% 

Norway 0,02% 

 

In no country but Italy, the market share of NGVs is higher than 1%. As a result, even if 

biomethane constitutes 100% of the supply, the impact on the transport sector (and, say, CO2-

related emissions) will not be consequent. Besides, in order to reduce CO2 emissions from the 

individual transport sector, governments and industrials invest in electric vehicles rather than 

NGVs, because NGVs also require to install a network of gas-filling stations (initial investments) 

and NGVs still emit CO2, which is not the case for electric vehicles if the electricity is produced 

with no emissions. As a result, NGVs have similar defects compared with EVs, but have higher 

perceived CO2 emissions. 

In the collective transport sector (buses, coaches), the situation is more favourable. Several 

countries have bought biogas-fuelled buses through public procurement. These buses are cheaper 

than electric buses (which require heavy batteries) and have more range. They also emit less 

pollutants than ordinary buses, which is very important in big cities (actually more important than 

CO2 emissions). And the technology is mature, because gas-fuelled buses have existed for many 

years. But still, some countries, such as France, start to favour electric buses over natural gas buses, 

for political reasons. 
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In the freight sector, there are also opportunities for biomethane. Some ships in the Baltic Sea are 

already fuelled with biomethane, while more recently the British company Waitrose have bought 

50 biomethane-fuelled trucks with a 800 km range. Besides, even though Tesla has announced 

electric trucks to be released in 2019, there is for the moment no competition with electric vehicles 

in the heavy-duty transport sector. As a result, there is a future for biomethane in the freight 

transport sector. 

3.3.2.3 Biomethane for grid injection 

Biomethane for grid injection probably has the most promising future. Indeed, by definition, the 

only “green” alternative to natural gas in the gas grid is biomethane (with some % of biohydrogen 

if needed). The total potential is huge: several thousands TWh/yr in Europe, even when taking 

into consideration energy consumption reduction.  

More and more countries are developing biogas production for grid injection: one can cite 

Denmark, France, Italy, Germany, UK etc… The benefits for one country come from CO2 

emissions abatement but also an increased energy independency. In Europe for instance, most of 

the natural gas is currently imported from external countries (Russia, North Africa, USA through 

LNG, etc.). In France only, the goal is to inject around 30 TWh/yr of biomethane by 2030, that is 

to say around 10 times the current total biogas production (3,6 TWh/yr). The French utility Engie 

has committed itself to achieve 100% of biomethane in 2050. Many countries are following the 

same trend.  
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4 Conclusion 

Biogas is one energy vector that will play a greater role in the energy transition of many European 

countries. One specificity of the biogas market is that it is very different from one country to 

another, in terms of market maturity, type of inputs and valuation pathway. Some countries, such 

as Germany or the UK, have already developed this industry in the past. However, Germany relies 

on energy crops while the UK had developed landfill biogas. Some other countries, such as France 

or the Benelux, lag behind and should represent the main contribution to new production facilities 

in the coming years.  

The supporting schemes are also very different from one country to another. This explains why 

the biogas market looks different, as it hinges upon public support. One explanation of the 

difference in policy support can be that national governments want to develop their own biogas 

industry. 

Local issues (availability of one type of feedstock, maturity of some markets) also represent a key 

factor. For instance, in Denmark, manure has been targeted as a good input for the biogas 

production, so more than 80% of the national production comes from manure. In Sweden, 

biomethane production is used as automotive fuel, to fulfil national commitment to phase out 

fossil fuels from the transport sector.   

In the future, the market should be more homogenous: in most countries agricultural feedstock 

(especially manure) will represent most of the production increase, and biomethane production for 

transport or grid injection should also be fostered. On the contrary, the use of energy crops (which 

represented up to 50% of the total European biogas production in 2015, mainly in Germany and 

Italy) should drop because it does not meet non-binding sustainability criteria set by the EU on 

biomass: biomass should not come from converted lands, forests and high-biodiversity regions 

(IFPEN, 2017). In terms of valorization, biomethane for grid injection is by far the most promising 

output, with a potential of several thousands TWh/yr.  

In any case, the feedstock potential is not the limiting factor for biogas production, except for 

Germany and Austria. The crucial point is the policy support and the national objectives. 

Finally, in total, the biogas production should increase by around 33% in the scope countries by 

2022, from 123 TWh/yr (in terms of final energy) to 163 TWh/yr. But the trend should continue 

after 2022, as many countries or utilities have a target of 100% biomethane in the gas grid by 2050.  
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APPENDIX  

Unit conversion table (from ATEE): 
 

1 
kWh 

1 GJ 1 
therm 

1 
MBtu 

1 m3 of 
biogas 

1 boe 1 toe 

1 kilowatt 
hour kWh 

1 0.0036 0.0342 0.0034 0.0949 0.00059 0.00008 

1 gigajoule GJ 277.5 1 9.5 0.95 26.3 0.1634 0.022 

1 therm 29.27 0.10545 1 0.1 2.78 0.0172 0.0023 

1 million of 
Btu  MBtu 

292.7 1.054 10 1 27.8 0.172 0.0232 

1 cubic meter of 
biogas 

10.54 0.038 0.36 0.036 1 0.0064 0.00087 

1 barrel of oil 
equivalent boe 

1700 6.12 58.14 5.814 155.5 1 0.135 

1 ton of oil 
equivalent toe 

12602 45.37 431 43.1 1153 7.4 1 

 

 


