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This market overview report is meant to give
assistance in the realization of a small scale biogas

Executive Summary

This report is a part of the BioEnergy Farm II
project, and presents a market overview and an
estimation of market potential of micro scale
biogas plants in Europe. The report shows that
considerable efforts are taken throughout
European countries to develop and market micro
scale biogas plant concepts. The concepts turn out
to address the market segment for low cost plant
concepts that utilize only on farm waste streams.
This is a very promising development when it
comes to sustainability of the projects.

The report contains information from 13 European
countries of which 7 countries take part on the
project and 6 other countries. However, the
experience and level of activity in developing and
implementation of micro scale biogas plants is
very different among the 13 countries. As a result
some countries are represented with a wide range
of plant concepts and companies, while others
have practically no plants or no companies to
develop and market micro scale biogas plants.

The report contains key players recommendations
to how these potentials may be realized. In
addition the differences in the availability of micro
scale biogas plant technologies in some countries
call for a transfer of knowledge and technology
among European countries. The BioEnergy Farm II
project supports the increase of awareness of
these opportunities among European farmers.

The report has been elaborated in corporation
with our project partners mentionend on page 9.
The report could not have been elaborated
without the kind assistance of key players from
both
participating
and
non-participating
countries. They have undertaken major part of the
data collection needed for the report.
I hereby acknowledge their efforts with great
gratitude.
The report has been elaborated by Senior
consultant M.sc Kurt Hjort-Gregersen, AgroTech
A/S Denmark

On the other hand all countries in the project
represent a considerable market potential for
micro scale biogas plants if frame work conditions
were optimal.
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Background
Since the second world war efforts to develop biogas technology were carried out in Europe. Similar to other
renewable energy technologies the interest in biogas technology increased after the oil crisis in the early
1970´ies. Encouraged by favorable subsidy schemes a large number of increasingly standardized biogas
plants were established across Europe over the recent 25 years. However, the most remarkable expansion in
the number of plants took place in Germany, where today about 8000 plants are operational. During the last
decade of the 20th century the main stream development was found among plants using liquid livestock
manure and organic industrial waste. Over a relatively short span of years the market for suitable organic
waste fractions was practically vacuum-cleaned, which lead to a situation with increased competition about
the most attractive waste fractions in countries like Germany, The Netherlands and Denmark. In Denmark
this situation lead to a halt in the enlargement with plants. From 2004 German plants profited from increased
subsidies for electricity produced from biogas based on energy crops, which initiated a veritable boom in new
plants. In various forms the German subsidy level was copied by other European countries, which
subsequently lead to accelerated installation of new plants. This development offered a viable opportunity
for farmers to diversify their business, and also to utilize arable land for renewable energy production, which
was otherwise set aside according to EU regulations.

However, the main learning from this development is that a development strategy for biogas plants, which
implies a dependence on organic waste or energy crops (or any other tradable substrate) is not a long run
sustainable strategy. Not only have waste streams and energy crops in many cases reached price levels not
affordable for biogas plants, but the activity may also have unintended impacts on local food production, as
it imposes competition on land use and crop production.
Consequently, there is a need for biogas plant concepts designed only for application of the substrates
available on the farm itself.

BioEnergy Farm II project
BioEnergy Farm II recognizes the efforts in several EU countries to develop micro scale biogas plants using
only on farm biomass resources for energy production as a new and potentially more sustainable renewable
energy technology. As a part of the project on-line and off-line decision support tools are developed, which
will help the clarification of what contribution a micro scale biogas plant may make to each individual farmer,
when it comes to increased revenues, environmental benefits and greenhouse gas reduction. In that way
BioEnergy Farm II project contributes to an enlargement of small on farm biogas plants throughout EU
countries, but also to important knowledge and technology transfer among EU member countries, and
increased awareness of the potential of micro scale biogas plants among decision makers at all levels, and
consequently encourage the political environment to provide sufficient incentives that ensure an
enlargement with micro scale biogas plants. The project is supported by the EU- Commission through the
Intelligent Energy Europe Programme.

This report presents a market overview and market potential for micro scale biogas plant technologies in 13
European countries.
6 | Market overview micro scale digesters
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About anaerobic digestion
Anaerobic digestion is a process in which populations of bacteria convert organic matter into (mainly)
methane and carbon dioxide. Methane producing bacteria are found in a variety of contexts in nature. For
example they are a crucial part of the digestion by ruminants. So they are already there when feces is taken
to a biogas plant, and given perfect conditions they multiply and start producing biogas.
In other parts of the world anaerobic digestion has been utilized for centuries. In our part of the world it is
utilized also for waste water treatment. In Europe main developments took place during the last 25 years,
mainly in larger plants using relatively large amounts of energy crops or organic waste. In Most European
countries micro scale biogas plants represent a new development towards smaller plants and plants only
using waste streams from a single family farm. However, in southern Germany energy production from onfarm wastes for own consumption has been a typical model during the 1990´s

Methodology
All data used for the below presentation of market-overview and potential has been provided by the above
mentioned partners. AgroTech A/S has elaborated the necessary data templates which have been directed
to the project partners in the first place, who forwarded them to key players in each country in order to
provide information about micro scale biogas plant concepts, biogas utilization/conversion technologies,
digestate treatment technologies, all applicable on micro scale biogas plants.
Also, key players were asked to estimate the market potential for micro scale biogas plants in each country,
based on the number of farms within the range of size covered by the national definition of micro scale biogas
plants.

For the assessment required data are often not available because of privacy issues, therefore the answers are
often qualitative or estimated
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Abbreviations
CSTR

Continous stirred-tank reactor

CHP

Combined heat and power unit/plant

VPSA

Vapour Pressure Swing Adsorption

LU

Livestock units (500 kg liveweight)

DM

Dry matter

RESA

Renewable Energy Source Act
(The German EEG –ErneuerbareEnergienGesetzt)

AAMF

Association of the Farmers Méthaniseurs

ATEE

Technical Energy Environment Association

ICPE

Regulation for Installation Classified for the Environmental Protection

MSD

Micro Scale Digester

DIY

Do it yourself

RC

Running costs

CC

Capital costs

ORC

Organic Rankine Cycle
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1. Agricultural biogas plants in participating
countries
During the last two decades considerable efforts were taken to develop agricultural biogas plants in European
countries. Some countries, Denmark and Sweden, concentrated on larger centralized plants, while Germany
and Austria concentrated on single farm facilities, of which the vast majority produced electricity and heat.
The most spectacular development took place in Germany, especially after the introduction og special
subsidy schemes for using energy crops for biogas production, with a rapid increase in the number of plants
as a result. In other countries the enlargement with plants have been more modest.
The European Biogas Association published its Biomethane and Biogas Report 2015 in which they summarize
the number of biogas plants in Europe to a total of more than 17000 plants. However, this figure includes
land-fill gas and sewage sludge gas, which need to be subtracted if we want a picture of the number of
agricultural plants.
The BioEnergy Farm 2 project include 7 participating countries, and 6 non participating countries. According
to the above mentioned EBA report, these countries host the majority of the European biogas plants, in most
cases also the share of agricultural plants.
The number of agricultural biogas plants in the 7 participating countries is stated in the below Table 01. The
information derives from a number of sources from 2011 – 2014.
Table 1 Number of agricultural biogas plants in participating countries [3]

Country

Number of agricultural plants

Belgium [16]

44

Denmark [1]

82

Germany [1]

7.800

France [1]

105

Italy [17]

273

The Netherlands [1]

105

Poland [18]

24

Table 1 shows that by 2014 8.433 agricultural biogas plants were in operation. Most recent development,
especially in Belgium, suggests the number may approach 8500 plants by 2016
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Most recent survey of primary biogas production, published Biogas Barometer – November 2014 by
Eurobserv’ER, are from 2013, and presented in the below table 2. Data derive from the category “Other
biogas”, which are decentralized and centralized agricultural plants and treatment plants for municipal solid
waste.
Table 2 Primary biogas production, agricultural and MSW methanisation plants in 2013 (In ktoe) [3]

Country

Primary biogas production
[ktoe]

Belgium

97

Denmark

74

Germany

6215

France

105

Italy

1356

Netherlands

220

Poland

98

In total the mentioned plants produce more than 8 mil ton oil equivalents, of which the vast majority in most
cases derive from agricultural plants.
However, no official statistics have been found to specify any number of micro scale biogas plants. There are
several reasons for this. Firstly, the marketing of standardized micro scale biogas plants is new in Europe.
Secondly, far from all countries have their own definition of micro scale biogas plants and thus finally do not
have special frame work conditions for micro scale biogas plants. Consequently, the only way to get an
evaluation of the number of micro scale biogas plants is to have biogas experts from each country to estimate
the number of plants according to ether existing national or their own definition of micro scale biogas plants,
or the experts own definition of what could be a micro scale biogas plant in his country.

10 | Market overview micro scale digesters
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2. Market overview of micro scale biogas plant
concepts in Europe
Mainly due to differences in subsidy schemes over the recent 10-15 years lead to significant differences in the
biogas plant development among European countries. In countries where favourable framework conditions
were available for a longer period, a number of companies emerged who developed, constructed and serviced
biogas plants. Especially in Germany this development is seen. In other countries where no or less favourable
subsidy schemes existed often no or very few plants have been constructed, and also very few companies
invested in developing plant concepts. As a result the contributions from different countries to the market
overview shows substantial differences in the amount of plants established and also the number of
companies in the biogas plant construction market. From countries where little development took place the
contribution of data and experience is of course limited. As a consequence key players contacted faced
considerable difficulties in finding and reporting data on plant concepts in the country in question, which is
also true for economic information and information on biogas utilization technologies and digestate
treatment technologies. Consequently, the BioEnergy Farm2 project may contribute significantly to a
knowledge and technology transfer among countries, as the market potential proves to be there, according
to reportings from key players, even in countries where so far not so much happened in the field of micro
scale biogas plant development.

2.1 National definition of micro scale biogas plants in Europe
As substantial differences in both energy policies and agricultural sectors among EU countries occur, it turned
out impossible to lay down a unique definition of what is a micro scale biogas plant.
Some countries already have special support schemes for small or micro scale biogas plants defined by upper
limits to the electrical production capacity, and others have schemes defined by upper limits to the livestock
production involved, and yet again others have neither specific definitions nor special support schemes for
micro scale biogas plants at all. What may seem a small farm in Denmark would seem huge in Poland and so
on. Consequently partners or key players contacted from each participating country and for six additional
countries provided existing national definitions of what is to be understood as micro scale biogas plants. If no
specific national definition is available, the partner or key player contacted was asked to give his own opinion
on what should be considered a micro scale biogas plant in his country. These definitions form the
background for the market overview and the estimation of the market potential for each country. National
definitions of what is understood as a micro scale biogas plant are listed in table 3.
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Table 3 National definitions of micro scale biogas plants
Where existing definitions are related to either kWe installed or other criteria like livestock size.
Partners/key players own opinions are marked in brackets.
Country

Source of information

The Netherlands

Auke-Jan Veenstra, LTO Noord
Aukejan.veenstra@groengas.nl

United Kingdom

David Turley, NNFCC
d.turley@nnfcc.co.uk
Dominik Dörrie, IBBK
d.doerrie@bogas-zentrum.de
Mark Paterson, KTBL
m.paterson@ktbl.de
Franz Kirchmeyr, EBA–ARGE Kompost&Biogas
kirchmeyr@kompost-biogas.info
Charles Maguin, TRAME
c.maguin@trame.org
Stéphanie Bonhomme, TRAME
s.bonhomme@trame.org
Hervé Gorius, CRAB
herve.gorius@finistere.chambagri.fr
Noel Gavigan, IBA,noelgavigan@irbea.ie
Marek Amrozy, NAPE
mamrozy@nape.pl
Jan Gadus, Slovak University of Agriculture ina
Nitra, Jan.Gadus@uniag.sk
Laurens Vandelannoote
Laurens.vandelanoote@innovatiesteunpunt.be
Artur Nogueira, Sust4ambiente,
artur.nogueira@sust4amb.pt
Remigio Berruto, DEIAFA
Remigio.berruto@unito.it
BegoñaRuiz, Departamento de Medio Ambiente,
Bioenergia e Higiene Industrial
bruiz@aina.es
Karen Jørgensen, SEGES; krj@seges.dk

Germany

Austria
France

Ireland
Poland
Slovakia
Belgium
Portugal
Italy
Spain

Denmark

Definition
related to kWe
installed

Definition related
to other criteria.
80-250 cows, 250-1000 sows, 5050,000 fattening pigs, 500075,000 hens,
25,000-150,000 broilers

<50 kWe
<75 kWe

<100 kWe
< 100 kwe

100-130 dairy cows
200-450 sows
Approx. 4000 ton mainly cattle
manure

(<100 kwe )
<40 kWe
No national definition
10 – 200 kWe

Max 5000 ton manure, crops or
left overs/year
Has yet to be elaborated

<300 kWe

Min 70 % manure
Max 30 % other

<100 kWe

(On farm plants)

It is generally anticipated that micro scale biogas plants are on farm installations using only own (waste)
biomass resources, where livestock manure is a main source. However, in Denmark there is a special interest
in small biogas plant concepts from small organic crop farmers, who wish to liquidize N-caching crops by
anaerobic digestion. Some countries, NL, IRL,P DK SK have no definition related to kWe installed. IRL, P, SK
and DK have no specific definition at all. In some cases key players contacted gave their own opinion of what
should be considered a definition of a micro scale biogas plant in their country
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2.2 Sources of information
As mentioned the main source of information has been key players in each country who have been kind
enough to return completed data templates containing the necessary data inputs. In table 4 key players are
listed. In Annex 3 further details about key players contacted, the type of contact and the outcome of the
contact are found.
Table 4 List of key players contacted in each country for information on market overview.
Country
NL

UK
D

A

F

IRL
PL
SK 1)
B

P
I

ESP
DK

1)

Key Players contacted

Dennis Kroes, CCS kroes@cocos.nl;

Auke-Jan Veenstra, LTO Noord Aukejan.veenstra@groengas.nl

Mathieu Dumont, RVO, mathieu.dumont@rvo.nl

Harry Roetert, Stimuland, hroetert@stimuland, nl

Ollile More, ADBA, Ollie.more@adbioresources.org,

David Turley, NNFCC, d.turley@nnfcc.co.uk

Dr. Walter Stinner, Germany BiomassResearchCentre info@dbfz.de,

Achim Kaiser, International Biogas and Bioenergy Center of Competence
info@biogas-zentrum.de,

Dr. WaldemarGruber, Chamber of Agriculture North Rhine-Westphaliawaldemar.gruber@nrw.de

Dr. Bernhard Stürmer, Alexander Luidolt, Arge Kompost & Biogas
stuermer@kompost-biogas.info, luidolt@kompost-biogas.info

Armin Schöllauf, Agrinz Technologies GmbH, office@agrinz.com

Frank Schweitzer Hörmann Install GmbH, sf@hoermann-info.com

Stephan Hinterberger, Müller Abfallprojekte GmbH, Stephan.Hinterberger@Mueller-Umwelttechnik.at

Hermann Wenger-Oehn, Industrieconsult Wenger-Oehn OEG hermann.wenger@industrie-consult.at

Franz Bernecker, Landwirt, fam.bernecker@aon.at

Several members of AAMF (Association of the Farmers Méthaniseurs of France) : aamf@trame.org

ATEE Biogaz Club,

Severalsuppliers :
o TRON Jean Sébastien, HOST France,tronc@hostfrance.fr
o DAMOISEAU Louis, REBAUD Olivier, BIO4GAZ, damoiseau.louis@orange.fr;
olivier.rebaud@bio4gas.fr
o Xavier Gavreau, VALOGREEN, xavier.gabreau@valogreen.fr
o Pierre LABEYRIE, ARIA, aria@aria-enr.fr
o M. PIERRE, ERIGENE, contact@erigene.com
o Evin, , EARL de la Fontaine Neuve, fontaineneuve@wanadoo.fr.
o Emmanuel de BOUTRAY, S2Watt, e.deboutray@s2-watt.com
o Rémy Engel et JeoffreyMoncorger, Nénufar (www.nenufar-biogaz.fr), info@nenufar-biogaz.fr

Noel Gavigan, IBA; noelgavigan@irbea.ie

Tommy Costello, Bioelectric Ireland, tommy@bioelectric.ie

Adam Pietrzak, Biopolinex, adam@biopolinex.pl; Rafal Odrobinsky, Ekoefekt.R.odrobinski@ekoefekt.pl

Adam Oezech, Solar Naturalna Energia, adam.orzech@bioelectric.pl

Jan Gadus, Slovak University of Agriculture ina Nitra, Jan.Gadus@uniag.sk

De Mey Jonathan, Biogas-e, info@biogas-e.be

Bart Verstrynge, KBC, bart.verstrynge2@kbc.be
1. Artur Nogueira, artur.nogueira@sust4amb.pt
2. Luis Ferreira, Instituto Superior Agronomia, lferreira@Isa.utl.pt
1. Fassi Alberto, MTM Energia, alberto.fassi@mtmenergia.com
2. Albertengo Giuseppe, MAIEZ srl, bebbe.altertengo@maiez.it
3. Francesco Rota, Rota Guido, srl, info@rotaguido.it
BegoñaRuiz, Departamento de Medio Ambiente, Bioenergia e Higiene Industrial | bruiz@aina.es
1. Kasper Stefanek, Hededanmark, kass@hededanmark.dk
2. Karen Jørgensen, SEGES, krj@seges.dk

Due to difficulties in procuring data from Lithuania, which was first selected, it was decided to
switch to Slovakia as a non participating country.
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2.3 Description of types of biogas plants
In this report each type of micro scale biogas plant concept described in as much detail as key players
forwarded it to project partners. As a result a farmer and potential investor in a micro scale biogas plant can
find a full description of exactly the plant concept that suits his farm. But it also means that parts of the
descriptions may be repeated in almost the same words for two or more concepts. In some cases information
from a country on a certain issue is irrelevant or missing, and therefore excluded from the tables it concerns
The data collection revealed a great variety of micro scale biogas plant concepts. This is very promising in the
sense that farmers by the help of the BioEnergy Farm II project will have a choice among a range of plant
concepts which enables them to find exactly the concept that suits his particular farm conditions and his own
preferences. In table 3 the main characteristics of plant concepts found in 13 EU countries
Table 5 Main characteristics of micro scale plant concepts
Country
NL

Number
of types
2

UK
D

4

A
F

3

IRL
PL
SK
B
P
I
ESP
DK

1
1
1
1
2

2

Main characteristics of the technology
1. Manure bag in digester (plastic, concrete or steel), mixing inside
2. High digester plants
Stirred vessel biogas plants

Number of plants
installed
Approx. 5
5
23

1.

Approx. 660 in total

Type 1: Continuous stirred-tank reactor (CSTR), numerous designs,
often round concrete digesters
2. Type 2: Compact biogas plants, often horizontal concrete digesters
3. Type 3: High digester plants
4. Type 4: Solid state fermentation
CSTR, simplified versions of conventional plant types
1. Batch technology type digester on dry manure (mesophilic digestion)
2. Continous stirred-tank reactor, CSTR (two chamber digester system
into one compact digester unit or galvanized steel digester or tower
digester) on liquid substrate (mesophilic digestion)
3. Floating cover directly over the slurry storage tank, (psycrophilic
digestion)
CSTR
CSTR, round, two-step digestion, of steel or PVC
Single stagehorizontalmetaldigester 100 m3, continousfilling
Nylon manure bag in plastic digester, mixing inside
Bioelectric plants are marketed
1. All in one, one chamber concrete digester
2. Two step digestion, first a plug-flow, second CSTR
Various types
Traditional CSTR, concrete or steel.

60-70
Approx. 9
Approx 16
Approx 2

3
1
1
71
No plant yet
69 in total
6
Approx. 60

2.3.1 Further comments on plant descriptions and experience
2.3.1.1 THE NETHERLANDS
As neighbor of Germany and Belgium, plant concepts from both countries are used. The German digesters
are nowadays used for the bigger, more industrial digesters. For micro scale the Belgian concept is more
profitable. A Dutch product is the tower digester, however also German suppliers have this type of digesters.
The tower digesters are pre-fabricated, and specially developed for farms. Minimal manure supply is around
5.000 ton/year. Gas storage is above post-digester.
The Belgian concept is a round frame with a manure bag hanging in it. The manure is pumped as fresh as
possible into the digester. The digester is equipped with mixing facilities. The hood of the digester is a double
14 | Market overview micro scale digesters
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membrane cover, used as gas-storage. After a 25-35 days of retention time, the digestate is pumped to a
conventional manure bag or other manure storage facility. Normally no reception facilities, no pre-treatmen
is included, heating pipes are placed in the digester wall and sanitation facilities are included. Digesters are
round and made of plastic, concrete or steel. Biogas can be used in a CHP, be upgraded to biomethane or
directly used for heating purposes. There are also initiatives for using bio-methane as transport fuel.

2.3.1.2 GERMANY
The German market shows a considerable width of different technical solutions since 2012, when a new
amendment of the Renewable Energy Source Act (RESA) with a special allowance for small scale biogas
plants up to 75 kW installed electrical capacity was introduced. These range from the location tailor-made
concepts which incorporate as many existing facilities on the farm as possible, (e.g. manure storage and
pumps, building for installation of CHP or integration of the AD plant assembly in a stable new concept) to
various special concepts with prefabricated essential parts. To some extent existing concepts have been
redesigned specifically for optimizing MSD from a cost perspective.
When inquiring prices for micro-scale digesters or any equipment it is crucial to check, if the offer fits to the
farm in terms of the technical interfaces as well as regarding the procedures on the farm. It is recommended
to check the gathered offers together with a neutral advisor (e.g. from Chambers of Agriculture) on their
performance and costs as well as the services and warrantees offered by the manufacturer. If possible,
reference plants should be inspected. During the technical evaluation of tenders, issues such as retention
time, organic loading rate and substrate flexibility have to be considered. The prescribed share of at least 80%
of livestock manure consists in the small plants normally from liquid manure, because large livestock units
mostly work liquid manure based. This has the great advantage that in addition to the high proportion of
manure relatively easily hydraulically challenging substrates such as straw-rich manure or grass silage can be
fermented with. [7]
Type 1:Continuous stirred-tank reactor (CSTR) is often a round concrete digester with membrane cover.
Biogas plants with stirred vessel digesters are in the 75 kW-class particularly widespread. They are offered
from many manufacturers and are mostly simplified versions of standard plant concepts. As far as possible,
existing elements are used.
Stirred vessel digesters are usually standing concrete circular tanks with permanently installed agitator that
are usually operated continuously. Variants of different digester types are also available, such as Ring in-RingSystems (plant type with two concrete rings, in which the digester is located in the inner ring and the
digestate storage in the outer ring) or double-chamber systems (e.g. VergärungssystemPfefferkorn / VSP).
At the Sauter-plant concept the digester contents will be irrigated instead of the usual stirring. It is particularly
robust against solids, such as straw-rich manure.
All methods have substrate infeed units, digester, predominantly with external gas storage (except for the
standard stirred tank type, which store the gas in the floating-roof on top the vessels), pumps, control and
automation technology, CHP technology (mostly as a container solution) and digestate storage.
The process temperature is normally mesophilic with a hydraulic retention time from about 35–40 days
depending on substrate mixture. The digester volumes are between 600–1.100 m³.
If not exclusively manure is used in the biogas plant, the RESA prescribes a hydraulic retention time of 150
days within a gas-tight system. Also, the digestate has to be stored at least for 9 months in adequate
digestate storage tanks.
The AD-plant is usually separated from the animal house. Liquid manure is pumped or (topographic
prerequisite required) runs by gravity into the reception pit. Solid manure is stored on silo plates.
Liquid manure is pumped from the reception pit. Solid manure or stackable biomass is feed into the reception
pit (for a pumpable mixture) or feed directly into the digester.
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Solid parts of plant residues should not be too long, no stones and little sand should be included in the
substrate. Disintegration technologies can be used if necessary (e.g. when using staw-rich substrates).
Digester heating is usually done by placing heating pipes are placed in the digester (floor and walls), but other
systems like external heat exchangers (e.g. Sauter Biogas) or the Thermo-Gas-Lift that works as an
immersion heater device and a curl at the same time, are also applied.
Usually no pasteurisation is needed.
The desulphurization of biogas is done by internal biological process (injection of air-oxygen into digester)
and activated carbon filter. If the feedstock contains more than 80 % of manure an internal desulphurization
by adding a precipitating agent like ferric chloride might additionally be required. The drying of the gas before
utilization often takes place in an earth-laid gas pipe with a condensation trap. [7][8] [and company web sites,
2014]
Type 2: Compact biogas plants. The type of compact biogas plants or horizontal digester with a horizontal
paddle agitator, are offered as a free-standing steel digester and often integrated in 40 foot container. The
digesters are often combined with standing round concrete post digesters with permanently installed
agitators. Partly, the complete compounds, a correspondingly smaller digester, additional hydrolysis
digester, CHP-unit and the other plant technology, are housed in containers. The gas storage is optional in a
gas-tight covered digestate storage or in an external gas storage.
The digesters are normally lying stainless steel or steel digesters, plug-flow-digester or as two-chamber
systems. All systems have substrate feed-in units, digester, predominantly external gas storage, pumps,
control and regulation technology, CHP technology (mostly as a container solution) and digestate storage.
The process operational temperature is mesophilic or thermophilic with a hydraulic retention time from
about 15–30 days (depending on substrate mixture). The digester volumes are between 100–200 m³.
If not exclusively manure is used in the biogas plant, the RESA prescribes a hydraulic retention time of 150
days within a gas-tight system. Also the digestate has to be stored at least for 9 months in adequate digestate
storage tanks.
The plant is usually separated from the animal house. Liquid manure is pumped or (topographic prerequisite
required) runs by gravity into the reception pit. Solid manure is stored on silo plates.
Plant concepts are mainly designed for liquid manure and low shares of energy crops. Some types are suitable
for stackable biomasses.
Liquid manure is pumped from the reception pit. Solid manure or stackable biomass is feed into the reception
pit (for a pumpable mixture) or feed directly into the digester. Pre-treatment of substrates is optional.
Heating pipes or heating pockets are placed in the digester. Substrate heating can be carried out by a
counterflow heat exchanger.
Sanitation is only facilitated if necessary.
Desulphurization of biogas is done by internal biological process (injection of air-oxygen into digester) and
active carbon filter. If the feedstock contains more than 80 % of manure an internal desulphurization by
adding a precipitating agent like ferric chloride might additionally be required. The drying of the gas before
utilization often takes place in an earth-laid gas pipe with condensation trap. [7][8][company web sites, 2014]
Type 3: High digester plants or tower systems. Several facilities are offered, of which core elements are tower
digesters (modular expandable), each with a different design, combined with a post digester and a digestate
storage tank. These systems are mostly designed with fixed bed digester (up-down-reflow or cross-flow
systems) or in 2-step operation (additional hydrolysis step).
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All varieties are offered as a high-load method. The substrate mixing is done hydraulically by pumping.
Process elements such as integrated hydrolysis, surface enlargement, selective retention time and biomass
recirculation should enable a high power density in these systems. Depending on the substrate, which will be
utilized (e.g. fodder residues, litter or grass) and the local farm conditions, (e.g. new manure storage
necessary) the suitability must be evaluated thoroughly.
All plant types have substrate infeed units (also as a container solution), digester, additional external gas
storage, pumps, control and regulation technology, CHP technology (mostly as a container solution) and
digestate storage.
The process operational temperature is mostly thermophilic with a hydraulic retention time from about 8–20
days (depending on substrate mixture). The digester volumes begin at 100 m³. An adequate digestate storage
tank is mandatory for the system to achieve the needed retention time for biomass decomposition.
If not exclusively manure is used in the biogas plant, the RESA prescribes a hydraulic retention time of 150
days within a gas-tight system. Also the digestate has to be stored at least for 9 months in adequate digestate
storage tanks.
The plant is separated from the animal house. Liquid manure is pumped or (topographic prerequisite
required) runs by gravity into the reception pit. Solid manure is stored on silo plates. Liquid manure is pumped
from the reception pit. Solid manure or stackable biomass is feed into the reception pit (for a pumpable
mixture).
Normally no pre-treatment is installed, but disintegration technologies might be used if necessary (e.g. using
staw-rich substrates).
Heating pipes are placed in the digester. Alternatively (external) counterflow heat exchangers are applied.
Normally no pasteurisation is needed.
The digesters are normally made from special coated steel or stainless steel with membrane covered concrete
tanks as post digester or digestate storage. A digester variation with plastic pipes in internally coated steel
digester also exists.
The biogas desulphurization is done by internal biological process (injection of air-oxygen into digester) and
activated carbon filter. If the feedstock contains more than 80 % of manure an internal desulphurization by
adding a precipitating agent like ferric chloride might additionally be required. The drying of the gas before
utilization often takes place in an earth-laid gas pipe with condensation trap. [7][8][company web sites 2014]
Type 4: Solid state digester. These plant types are designed mainly for stackable substrates and allow a good
control of higher proportions of solid manure in the substrate mixture.
The digesters are mainly garage-type digesters which are operated in batch mode, often in combination with
a tank for the percolation fluid. This fluid is pumped out of the bottom digester space and then used for
irrigation of the solid biomass in the digester. The garage-digester has no agitators installed and will be closed
gas tight after filling up until the degrading process is completed. It is a robust technology which is regular
modular and expandable. For filling and emptying the garage a wheel loader or tractor with front loader is
needed. The complete machine technology is often housed in container modules.
All types have a digester, predominantly external gas storage (except concepts which store the gas in the
floating-roof on top), pumps, control and automation technology and CHP technology (mostly as a container
solution). A percolation fluid tank is optional, but usually installed in one way or another.
The process temperature is normally mesophilic and the hydraulic retention time more than 30 days
(depending on substrate mixture). The digester volumes are about 80 m³ or more.

Market overview micro scale digesters | 17

Manure,

Some solid-state fermentation plants use a post composting process for stabilising the digestate after it left
the digester.
The plant is placed away from the animal house. Solid manure is stored on silo plates before loading into the
digester chamber.
Main substrates are solid manure and stackable biomass with a DM content over 30%. It is important that the
feedstock remains in a fairly solid state during the whole digestion process. Solid manure or stackable
biomass (e.g. energy crops) is placed with front loader directly into the digester. The fresh substrates have to
be mixed with old material before refilling (inoculation) or structural material has to be mixed in for
percolation improvement. Heating pipes in the digester wall and floor and/or heating pipes in the percolation
tank. Sanitation only if necessary.
Normally concrete digesters or steel containers are used, which are completely insulated with solid roof or
membrane cover on top made of high performance composite material. It is often in combination with gas
tight concrete vessel as percolation fluid tank.
The Biogas treatment is often a external desulphurization and activated carbon filter. The drying of the gas
before utilization often takes place in an earth-laid gas pipe with condensation trap. [7][8][company web sites
2014]
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2.3.1.3 AUSTRIA.
Austria, in contrast to Germany, does not have a special category for small biogas plants that focus on slurry
and manure digestion. Nevertheless the feed-in tariff differs regarding the plant size category, e.g. all plants
up to a CHP with an electrical power of 100 kW would receive the same feed-in tariff. Due to the agricultural
structure in Austria the typical farm-size biogas plant would be in the range between 10-30, maybe 40 kWel.
Most farms have slurry and solid manure alike, which is mainly fed into a semi-continuous wet digestion
system. Micro scale digesters are mainly designed individually based on available feed-stock, heat and
electricity demand, although simplified technology will be favoured. Often a fair amount of personal
contribution is required to reduce installation costs. In total 341 biogas plants have been installed in Austria
in the end of 2009, with 150 plants up to 100kWel. Around 60-70 of those might fall into the category of a
micro-scale digester up to 30 kWel, mostly a simplified version of standard plant concepts. Existing elements
are applied - usually standing concrete circular tanks with permanently installed agitators and usually in
continuous operation.
Slurry is usually pumped directly into the digester (unless gravity flow can be used); if solid manure is part of
the feedstock it will either be mixed with the slurry in a reception pit or enters the digester directly using a
solid feeder. The rest of the biogas plant usually consists of digester, predominantly external gas storage
(except for standard stirred tank which store the gas in the floating-roof on top the vessels), pumps, control
and automation technology, CHP technology and a digestate storage tank.
The process temperature is normally mesophilic with a hydraulic retention time from about 35–40 days
(depending on substrate mixture).
Prescribed digestate storage time is 180 days, which has to include the period between mid-November and
mid-February.
The plants are normally separated from the animal house. Liquid manure is pumped or (topographic
prerequisite required) runs by gravity into the reception pit. Solid manure is been stored on silo plates.
Substrates are slurry, solid manure and party stackable biomass (e.g. energy crops, esp. grass). Max. 10-12%
DM in the digester, so it can be stirred in the digester or pumped.
Usually no substrate pre-treatment for slurry and solid manure is applied, apart from mixing in reception pit.
Grass or other energy crops are chopped to max. 5 cm.
Heating pipes are found in the digester (floor and walls), seldom external heat exchangers or other systems
(the Thermo-Gas-Lift works as an immersion heater device and a curl at the same time). No sanitation system
is included unless necessary. Desulphurization of biogas is taken care of by internal biological process
(injection of air-oxygen into digester) and activated carbon filter. If the feedstock contains more than 80 % of
manure an internal desuphurization by adding a precipitating agent like ferric chloride might additionally be
required. The drying of the gas before utilization often takes place in an earth-laid gas pipe with condensation
trap.
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FRANCE
In France, development of on farm small scale biogas plants is in its early stages. Prototypes exist, but in total
not many plants have been established and put into operation
With so limited experience, it is difficult to have an idea of the technical and economic performance of these
technologies
So, the ADEME (French Environment and Energy Management Agency) launched in 2012 an interregional
call for projects intended to verify the performances of these innovative plants. Seven cases were selected
according to various technologies. The follow-up of performances is in progress and will allow to estimate the
technical relevance, environmental, energy and economic of these solutions
Type 1 : Batch technology type digester on manure (mesophilic digestion)
Two or three suppliers develop and install small scale biogas plants with batch technology on manure. At
least 4 digesters in reinforced concrete with gas storage under supple membrane, 1 tank of percolate storage,
1 percolate pumping system and a heating system and a CHP facility
Existing storage facilities of the farm is often used. The boat shaped digester has warm floor for heating. No
sanitation facility is included. Desulphurization of biogas is taken care by injection of air-oxygen into digester.
The drying of the gas before utilization often takes place in an earth-laid gas pipe with condensation trap.
Finally, certain types of digester appear, similar to those described in the German types 4.
Type 2 : Continuous stirred-tank reactor (CSTR) (two chamber digester system into one compact digester
unit or galvanized steel digester or tower digester) on liquid substrate (mesophilic digestion). This type of
technology is similar to those described in the German types 1 and 3.
Type 3 : Floating cover directly over the slurry storage tank, (psycrophilic digestion)
One supplier, Nenufar develops and installs small scale biogas installations directly on livestock farms. A
patented biogas cover floats on the manure directly inside the manure storage tank. Biogas is used in boilers
or heat generators for process needs. Nenufar has specific knowledge in psychrophillic digestion. The
integration of the installation on farm is easy. No major changes in the connections between animal houses
and storage tank or lagune are needed. Liquid manure is the main substrate for the installation (lactoserum
or other processing organic liquids could be added to the storage tank).
The quantity of manure should preferably amount to minimum 500 m3/year with a dry matter content from
4% to 10%
Neither reception facilities, pre-treatment, heating system, nor sanitation system is included. None or slight
hydrolysis takes place in the pre-storage tank. H2S is removed by O2 injection of activated charcoal is used.
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2.3.1.4 POLAND
The plant type is generally based on round transverse concrete tanks. Inside the tank manure is mixed with
other biomass sources. Then it is pumped to transverse digesters, which are made of steel or PCV. Biogas
accumulates in higher parts of digesters. Process temperature is in the mesophilic range. After digestion the
fermented biomass is pumped into one or several storage tanks. So in fact manure storage is more or less
integrated in the biogas plant in order to secure a very long retention time. Biogas is converted into CHP,
either in own CHP facility or the biogas is sold to local CHP fuelled district heating companies. Electricity from
biogas converted in the CHP module may be sold to local power grid or can be used for agriculture business
needs. A digester for hydrolysis is optional, depending on the substrate. Heating pipes are placed in the
digester installation to heat the biomass before pumped into the digester. H2S is removed biologically.

2.3.1.5 SLOVAKIA
The plant concept includes a single stage horizontal metal digester with a capacity of 100m3 with aa
continuous way of filling
Manure is received in a homogenization tank and mixed with a propeller stirrer. It is heated by hot water, but
not sanitized. Purification from H2S by addition of air into the gas holder. Biogas is dried by condensation.

2.3.1.6 BELGIUM
The Biolectric plant of the first generation (2011-2013) consists of a plastic digester bag (nylon manure bag
with insulation and covered with plastic to protect from rain. It has a capacity of 200m³ manure, wherein the
anaerobic digestion of the liquid manure from the cows takes place. In the plants of the second generation
from 2013- the bag is replaced by a silo. Other parts are the grinder pump in the slurry pit, manure tubes,
heated gas tubes (to prevent condensate), an electrical digester mixer, a carbon filter to remove H2S and a
container with the CHP engine. The manure is pumped as fresh as possible into the digester. Therefore, in
newly built dairy farms there is no manure storage under the stable floor. An external digestate storage is
needed. So far the plant concept is only installed in cattle farms, as pig manure is anticipated to degrade too
fast. No pre-treatment or sanitation facility is included

2.3.1.7 ITALY
Type 1. Rota Guido Srl: The plant type in question is an all-in one plant, mesophillic digestion equipped with
a 150 kW CHP. It has a concrete digester with one chamber. The plant is fed with 98% slurry and solid manure
from livestock facilities and some silage. Slurry: 19 m3/day. There is a pre-treatment tank for slurry, a manure
storage and silos. In the pre-treatment tank a mixer is installed. Temperature range is 39-42°C, and substrates
are heated by hot water from the CHP. No sanitation facility is included and one digester with a membrane
used also as a gas holder. The plant includes microbiological desulphurization and a carbon filter, physical
dehydration and cooling of the digestate from 37° to 7°C.
Type 2. Eisenmann AG: This plant type is also an all-in one plant equipped with CHP. The primary digester is
a plug flow digester with a continuous horizontal agitator shaft, and the secondary digester is a stirred tank
digester with a double membrane. Capacity of CHP unit is 250 kWe, The plant is fed with the slurry and
manure of 120 breeding cattle, Slurry: 16 m3/day, manure: 4m3 /day, maize silage: 5t/day, other silage:
4t/day. There is a pre-treatment tank for slurry, manure storage plates and silos. There is a mixer in the pretreatment tank. Substrates are heated with hot water from the CHP. No sanitation facility is included. It has
microbiological desulphurization, physical de-hydration and cooling of the digestate from 37° to 7°C

2.3.1.8 SPAIN
The plants have generally one or two cylindrical digesters, made of concrete with external insulation, they
are membrane covered with submerged electrical mixers. The gas storage is usually integrated on the top of
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the digester, in the form of a double membrane. The process is carried out at mesophilic temperature. Main
substrates are livestock manure and slurry, food and agricultural waste is also used as co-substrate in some
plants.
Biogas is usually burned in boilers for thermal energy production and self-consumption in the farm. CHP
facility is also an option.
The digestate is stored in storage tanks or ponds, usually not covered, before its use in the fields as a fertilizer.
Equipped with reception tank, some plants have a solid-liquid separation (screw press) to reduce the amount
of liquid substrate fed to the digester. Heating pipes are installed in the digester. Normally plants have no
sanitation facilities but biological H2S removal

2.3.1.9 DENMARK
Type 1.One type use digesters of concrete with membrane covers. All tanks are concrete tanks. Mixing by
submerged mixers, heating pipes in insulated walls. Normally no pre-treatment facilities, but a biomixer can
be added to help the homogenization of solid biomass fractions like deep litter. The concept is relatively
widespread on both pig and cattle farms, but mainly on larger farms. The system may be down-scaled to
micro scale, but incentive structure does not favour such solution for the moment.
Type 2.The other concept is based on vertical steel tank digesters. These plants are based on liquid manure
from pigs or cows. They operate with two types of plants with or without separation, depending on the
farmers needs. The plants are made of steel tanks without installed mixers inside, as mixing is carried out by
pumping the manure from button to top of the digester. Plants without separation have only one digester.
Plants with separation have two digesters a primary and a secondary. The separation takes place in the
secondary digester by sedimentation. The thin fraction is led to storage tank and the thick fraction is led back
to the primary digester.
The biogas is utilized in a CHP or burned in a gasboiler
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2.4 Types of biomass used for micro scale biogas production
In contrast to conventional biogas plant concepts, micro scale biogas plants mainly use on farm biomass
sources. On farm resources do not include energy crops to any decisive extent, but rather manure in various
forms, crop residuals or intermediate crops. Main biomass resources applicable for micro scale biogas plants
in different EU countries are listed in table 6
Table 6 Types of biomass substrates for micro scale biogas production
Country
NL
D

A
F

IRL
PL
SK
B
P
I
ESP
DK

Mainly manure, but also crop residues up to 30 % DM
1. Type 1. Liquid and solid manure and partly stackable biomass like energy crops
2. Type 2. Liquid manure and low shares of energy crops
3. Type 3. Liquid or pre-digested substrates
4. Type 4. Solid manure and stackable biomass with DM >30%
Most farms have slurry and solid manure alike, which is mainly fed into a semi-continuous wet digestion system.
1. Dry manure, and few straw, grass, intermediate crops, food-processing waste (20 to 30 DM%)
2. Liquid manure mainly from the farm (6 to 14 DM%)
3. Liquid manure mainly from the farm (other processing organic liquids could be added) (4 to 10 DM%)
Liquid manure, residues
Liquid manure and crop residues
Liquid manure, 80 % from pigs, 20 % from cattle, 8 % DM
So far only liquid cattle manure, 1500-12000 m3/y
Liquid manure
Both types use both manure and silage
Pig manure (3-6% DM), cattle manure (7-10% DM), food and agricultural waste (5-20% DM)
One type uses liquid manure, deep litter, crop residues, small amounts of energy crops. One type designed only to
use liquid manure. Pig manure 3-5%DM – cattle manure 8-10% DM.

Market overview micro scale digesters | 23

Manure,

2.5 Connection to the manure system of the animal house.
The manure system of the farm is highly decisive for the working conditions of a biogas plant. In many
European countries manure is often stored in manure pits under the stables. In several ways conditions for
subsequent biogas production may then be compromised. Firstly manure may not be supplied to the biogas
plant until it is several days or weeks old, which reduces its biogas production potential. Secondly, additional
storage capacity for digested manure is needed. Also some systems provide deep litter or solid manure, which
challenges the infra-structure of the biogas plants, as most of them are designed for liquid manures.
However, special plant types designed for solid manures are found among participating countries.
All listed micro scale biogas plant types are placed separated from the farm buildings. Consequently manures
have to be transported from the manure system of the stables to the reception facilities of the biogas plants.
Liquid manures are often pumped, solid fractions moved by for example a tractor with a front loader.
However, several times it is mentioned that flow of liquid manure by gravity is possible, if topographic
conditions enable it. The connection of different plant types to the manure system of the farm is listed in
table 7
Table 7 Connection to manure system of the farm.
Country
NL
D

A
F

IRL
PL
SK
B
P
I
ESP
DK

Manure pumped over as fresh as possible from the stable or the manure pit
1. Type 1: Liquid manure is pumped (or runs by gravity) to a reception pit. Solid manure on silo plate
2. Type 2: Liquid manure is pumped (or runs by gravity) to a reception pit. Solid manure on silo plate
3. Type 3: Liquid manure is pumped (or runs by gravity) to a reception pit. Solid manure on silo plate
4. Type 4:Solid manure is stored on silo plates
Slurry is usually pumped directly into the digester (unless gravity flow can be used); if solid manure is part of the
feedstock it will either be mixed with the slurry in a reception pit or enters the digester directly using a solid feeder.
1. The small scale plants allows to avoid the use of outside materials and to place the AD plant closed to the animal
house. Transfer of the dry manure from animal houses to the digesters is done by a front loader.
2. Floating cover is installed in existing tank or lagoon
See information from Belgian and German plant concepts
Liquid manure is pumped to a mixing tank, solid fractions dumped in it, sometimes a biomixer.
Placed 50 m from buildings, manure pumped or filled by gravity
Pumped as fresh as possible to the digester, and thus preferably no storage under stables
See information from Belgian plant concept
Information not available
Liquid manure or slurry is pumped into the digester. Solid manure and solid co-substrates are fed with specifically
designed solid feeders (screws)
New or existing prestorage tank is used to collect liquid manure, as it leaves the animal house. Separated from the
animal house – the liguid manure are pumped directly to the digestate
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2.6 Suppliers of micro scale biogas plants
The presence of suppliers of micro scale biogas plants reflects where biogas development took place
throughout the recent 10-15 years. This is especially true for Germany, where about 8000 plants were put into
operation during this period. As micro scale biogas plants often appear to be simplified and down-scaled
versions of conventional biogas plants, naturally German companies dominate the list of suppliers of micro
scale biogas technology suppliers. Table 8 lists technology suppliers of micro scale biogas plants.
Table 8 Suppliers of micro scale biogas plants.
Country
NL
D

A

F

IRL
PL
SK
B
P
I
ESP
DK

Suppliers of micro scale biogas plants
1. Host B.V. Fermtech Systems
2. Milieu Systemen Tiel, PAS Flexolutions

Type 1. E.g. AgriKomp GmbH, Bebra Biogas Holding AG, Bioconstruct
GmbH, Bio4Gas Express GmbH, Biogas Ost, BueAnlagentechnik GmbH,
Bwe Biogas-Weser-Ems GmbH, Energieraum GmbH, Green Energy Max
Zintl GmbH, Inergie GmbH, Ingenieurbüro Gabi Dyckhoff, Johann
Hochreiter GmbH, MT-Energie GmbH, Novatech GmbH, NQ
Anlagentechnik GmbH, PlanETBiogastechnik GmbH, RotariaEnergie- und
Umwelttechnik GmbH, Sauter Biogas GmbH, Ökobit GmbH

Type 2. E.g. AgriKomp GmbH, ARCHEA Biogas N.V., Bioteg Biogas
Systems GmbH, CjbEnergieanlagen GmbH & Co KG (Corntec GmbH),
ConsentisAnlagenbau GmbH, DynaHeat-HPE GmbH & Co.KG, Envitec
Biogas AG, Portaferm, Rosoma GmbH, Schmack Biogas GmbH, Steros
GmbH

Type 3. E.g. 4Biogas GmbH & Co KG, Host BV, Energie-Anlagen Röring
GmbH, Bebra Biogas Holding AG

Type 4. E.g. Bal Biogasanlagenbau GmbH, Chiemgauer
Biogasanlagen, Deterding Naturenergieanlagenbau GmbH, , Eggersmann
Anlagenbau Kompoferm GmbH, Enbion GmbH, Mineralit GmbH

E.g. Hörmann Install GmbH, Industrieconsult Wenger-Oehn OEG, Müller
Abfalltechnik GmbH, Planergy GmbH, PöttingerEntsorgungstechnik GmbH
& Co. KGaswellas German suppliers:

AgriKomp GmbH, Bio4Gas Express GmbH, Energieraum GmbH,
FinsterwalderUmwelttechnik GmbH, Green Energy Max Zintl GmbH, Inergie
GmbH, Johann Hochreiter GmbH, NQ Anlagentechnik GmbH,
PlanETBiogastechnik GmbH
1. ARIA Energie, S2 Watt, Erigène, JIT Métha, Naskéo, Sud Ouest Biogaz,
2. HOST France, BIO4GAZ, VALOGREEN, EVALOR
3. NENUFAR SAS
Foreign suppliers. See information from Belgian and German plant concepts
Biopolinex, Bioelectric, Mega Belzyce
GaspowerVibressospol. s r.o. Nitra
Bioelectric
See information from Belgian plant concept
1. ROTA GUIDO Srl
2. EISENMANN AG
Biovec, Ecobiogas, Santibáñez Energy, DabarIngenieros, Inper, Ludan (among others)
1. Lundsby Bioenergy,
2. 2. Gosmer Biogas

Capacity range
2500-12500 ton/y
30-75 kW

7-75 kW

10-75 kW

10-75 kW
30-75 kW

50-200 kw

11 kW, 22 kW, 33 kW
150 kW
250 kW
<200 cows, 6000 pigs
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2.7 Power consumption
Electricity used to operate the biogas plant is an important parameter. Electricity is mainly used in pumps and
stirrers. Also of course, the price of electricity is also important. In some countries, a main incentive for biogas
production is the possibility of producing own electricity to substitute electricity which would alternatively be
purchased to the operation of the farm. Other countries have feed-in tariffs, which encourage produced
electricity to be sold to the grid. Table 9 lists electricity consumption.
Table 9 Power consumption in micro scale biogas plants
Country
NL
UK
D
A
F

IRL
PL
SK
B
P
I
ESP
DK

KWh/year
7 kWh per ton manure
7 kWh/ton
48,000 kWh/year, at 19Ct/kWh, results 9670 €/year
7-12 % of power production
1. 0.04 kwh/kwhe produced,
2. 1.1% to 6.2 % of kWhe produced or 5,000 to 21,000 kWh/year,
3. 500 kwh/year (suppliers data)
See information from Belgian and German plant concepts
15,000-25,000 kWh/year
11,400 kWh/year, 6.2 kWh/ton, 0.344 kWh/kWh produced
10-15 % of electricity production
See information from Belgian plant concepts
1. 8-11 % of production.
2. 4-5 % of production
Approx. 5% of the produced electricity (assuming biogas valorization in CHP engine)
1. 25,000-50,000 kWh/year
2. 5000-25,000 kWh/year

2.7.1 Further comments on power consumption
2.7.1.1 GERMANY
All plant types: Power consumption is depending on plant type, specifications on site, operation mode and
used substrate. The power consumption is estimated with about 8% from total produced electricity per year.
The total produced electricity of a 75 kWel is about 599,840 kWh/a; the power costs are estimated with
19 Ct/kWh. The total costs for power consumption are about 9,670 € per year (for a 75 kWel plant).
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2.8 Heat consumption
As CHP is the predominant use of biogas most plant concepts are heated by surplus heat from the CHP. Often
the consumption is not monitored, if no alternative value of use or heat sales exist. In case of for example upgrading of biogas or use for transportation, an alternative source of heat for process heating may be needed.
Table 10 lists reported heat consumption in micro scale biogas plants.
Table 10 Heat consumption in micro scale biogas plants.
Country
NL
UK
D
A
F

IRL
PL
SK
B
P
I
ESP
DK

0,15 GJ/ton manure
0,15 GJ/ton
Surplus heat from CHP depends on plant type, specifications on site and season
Surplus heat from CHP
1. approx 0,33 kwh thermal per kwh electricity produced, approx 25-35 % total heat produced (data to be
confirmed);
2. Surplus heat from CHP approx 20-25 % total heat produced (data to be confirmed),
3. 0 kWh/year (no heating system)
See information from Belgian and German plant concepts
50,000-70,000 kWh/year
44,400 kWh/year, 24,2 kWh/ton, 1,34 kWh/kWh electricity produced
Surplus heat from CHP, depends on season, only little net heat production during winter
See information from Belgian plant concept
Surplus heat from CHP
Approx. 30% of the produced heat (assuming biogas valorization in CHP engine)
Surplus heat from CHP or boiler

2.8.1 Further comments on heat consumption
2.8.1.1 GERMANY
The comments are true for all mentioned plant types. Biogas plants of this size normally have no appreciable
surplus heat for external use. The heat energy from the CHP is often fully used for heating the digesters (a
high manure content in the digester requires much heating energy).
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2.9 Labour resources
Work hours used to look after and operate the biogas plant often is a hidden variable in cost calculations of
biogas plants. Nevertheless it is important to focus on this resource as farmers time is often scarce, and may
be used for more rewarding purposes if possible.
Table 11 lists reported use of labour hours to operate micro scale biogas plants.
Table 11 Labour resources
Country
NL
UK
D
AUT
F

IE
PL
SK
B
PT
I
ESP
DK

Hours/year
1 hour pr. day at 30 € per hour
1 hour per day. €30 per hour. €11,000 / year
8.5 hours/kWe installed and year at 15 €/hour
Very variable, starting with less than 30 min per day
1. 30-56 min/day at 20 €/hour
2. 15-30 min/day at 20 € /hour
3. 5 min/day at 20€/hour (suppliers data probably overestimated)
See information from Belgian and German plant concepts
Estimated 1 hour per day at 10 €/hour
2 hours/day, at 7 €/hour
1-2 hours per week, the system operates automatically
See information from Belgian plant concept
1. 1 hour/day
2. 2 hours/day
No information available
1. 40,000 €/year
2. 1 hour/day at 25 €/hour

2.9.1 Further comments on labour resources
2.9.1.1 GERMANY
Comments are true for all plant types. 8.5 working hours (net) per kWel and year is estimated. Wages are
determined with 15 EUR per working hour; total costs about 9570 EUR per year (for a 75 kWe plant).
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2.10 Economic data on micro scale biogas plants.
Production variables like power, heat and labour mentioned in the previous three tables represent
parameters that are sometimes consumed as internal resources and in other cases have to be paid for. No
matter what they play a role in the understanding of the economic performance of the biogas plant. The
below production parameters always have to be paid for, and often represent the major part of operation
costs of the biogas plant. Table 12 lists the range of investment costs, maintenance costs and total production
costs of micro scale biogas plants, as far as they have been reported. As Italy and Denmark have no specific
definition of micro scale biogas plants, farmers tend to utilizes economy of scale and build relatively large
plants. This is reflected in especially high total investment costs in these countries
Table 12 Investment costs, maintenance costs and production costs of micro scale biogas plants.
Country
NL

Range of investment costs,
1000 EURO
55-155

UK

55-155

D

1.
2.
3.
4.

A

10– 12€/kWel. for< 30 kWel.

F

IRL

PL

350-600 (75 kWel)
150-470 (75 kWel)
300-550 (75 kWel)
240-400 (75 kWel)

1.
2.
3.

10-13/kWhe
8-10 /kWhe
40-90

See information from
Belgian and German plant
concepts
80-100

Range of maintenance costs
1000 EURO/y
5-15
5-15

20-50

Expected costs for maintenance and
repair of the biogas plant, which not
consider expenses for a tractor with
front-end loader (if needed): about
20.1(75 kWel)
No specific data on maintenance
1.
2.
3.

No specific data
10 -20 /year (suppliers data)
No specific data

Due to lack of operating micro-scale
biogas plants in Poland costs may only
be theoretically estimated

SK

165

5500 €/y, 3 €/ton, 0,167/kWh

B

95-150

3,5. Includes full service

P

See information from
Belgian plant concept
2. 800
3. 1.800
150-500

I
ESP
DK
1)Kirchmayr

1.
2.

1000-2200
300-1000

Range of production costs 1000
€/year
20-50

Power production costs are
between 23 and 31 Ct/kWhel

23-31 Ct/kWel
185,000-250,000 € per year 1)
1. No specific data
2. 27 -29 /year (suppliers
data)
3. No specific data

Due to lack of operating microscale biogas plants in Poland
costs may only be theoretically
estimated
Not monitored
3,5 includes full service
1.
4. 20 (full service)
5. 11 (full service)
10-35

No data available
1.
2.

25
8-15

1.
2.

30-60 2)
Data not available

2010

2)Capital costs not

included

Firgures from Denmark derive from [14] See explanation of high Danish costs in comment 1.10.1.2.

Market overview micro scale digesters | 29

Manure,

2.10.1 Further comments on economic data
2.10.1.1

GERMANY

Type 1.Investment between 350,000–600,000 EURO for a 75 kWel biogas plant according to manufacturer's
details.
Type 2. Investment between 150,000 – 470,000 EURO for a 75 kWel biogas plant according to manufacturer's
details.
Type 3. Investment between 400,000–550,000 EURO for a 75 kWel biogas plant according to manufacturer's
details.
Type 4. About 400,000 EURO investment for a 75 kWel biogas plant according to manufacturer's details.
Depending on the offer, different services or facilities were assumed for the construction of the plant, such
as reception tank, tank for digestate, foundation for container units, construction side facility, permits, grid
connection, earthworks, foundations, ancillary works, drainage, land development, bunker silo, transformer
station, flare, crane position, expertise, assembly workers, etc. These services can amount to 50,000 up to
250,000 EUR.
Type 1: The anticipated investment costs, including all on-site services to be performed, are between 400,000
– 850,000 EURO (for a 75 kWel plant).
Type 2: The anticipated investment costs, including all on-site services to be performed, are between 200,000
– 720,000 EURO (for a 75 kWel plant).
Type 3: The anticipated investment costs, including all on-site services to be performed, are between 450.000
– 800,000 EURO (for 75 kWel plant).
Type 4: The anticipated investment costs, including all on-site services to be performed, are between 450,000
– 650,000 EURO (for a 75 kWel plant).
Operating costs listed are without expenses for power, heat, labour, maintenance and costs for a tractor with
front loader (if needed). Operating supplies (e.g. engine oil, ignition oil etc.) 12,400 EUR, others (laboratory,
office etc.) 800 EUR, total running costs about 13,200 EUR per year (for a 75 kWel plant)
Capital costs include amortisation, interests, insurance and other, but no costs for labour or tractor
considered. Total fixed costs about 74,700 EUR per year (for a 75 kWel plant).
The total power production costs for a MSD are estimated between 23 and 31 Ct/kWhel

2.10.1.2

DENMARK

Experience from micro scale biogas plants is scarce and not much has been published on economic
performance, and figures are estimated [14]. In Denmark plant suppliers tend to build relatively large and
complicated plants which is one of the reasons for high investment costs in Denmark. Another thing is a very
high general cost level in Denmark, which is true for investment costs as well as for labour and other operating
costs. Figures used derive from [14].
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3. Market overview of biogas utilization
technologies for micro scale biogas plants in
Europe
3.1 Types of biogas utilization technologies suitable for micro scale digestion
Types of biogas utilization/conversion technologies suitable for micro scale biogas plants are listed in table
13.
Table 13 Types of biogas utilization technologies
Country
NL
UK

2

D
A
F

1
1
2

IRL
PL
SK
B
P
I
ESP1)
DK
1)

Number of types
2

Main characteristics of the technology
1. CHP
2. Upgrading
1. CHP

1
1
1
1
2
2

CHP
CHP
1. CHP
2. Boiler
CHP
CHP
CHP
CHP
CHP
CHP
1. CHP
1.
2.

Number of plants installed
approx 10
Under development
23
About 660 75 kWel plants in total
Unknown
1. Approx. 0
2. Approx. 17
3
1
1
71
No plant yet
6

Gas engine and generator
Boiler



approx. 55approx 5

Also gas turbines and ORC for larger plants.

3.1.1 Further comments on biogas utilization technology
Applied technologies for conversion of biogas depend on which kind of energy farmers desire to substitute.
In most cases biogas is converted into electricity and heat. Most subsidy schemes encourage electricity
production. Electricity is then sold to the grid or used to substitute power consumption in the farm operation.
However, many traditional farm based biogas plant operations face difficulties in utilizing the heat from the
CHP production. At micro scale biogas plants, however on micro scale plants key players report that most of
the heat is used for process heating of the biogas plant itself.
In France, however, frame work conditions encourage mainly for thermal use of biogas production.
The third option is upgrading of biogas and use as vehicle fuel, which is done in Sweden. It can also be
distributed in natural gas grids, which is found in Germany and now introducing in Denmark. However, mainly
in relative large installations. Below the situation for biogas upgrading in Germany is described. However the
evaluation seems representative for most countries in Europe
The number of plants upgrading biogas into biomethane and feed-in it into the natural gas network has
grown steadily in recent years. By mid of 2014 about 150 biomethane plants have injected into the gas grid.
By means of promoting measures (e.g. the EEG (by “upgrading bonus”)) biomethane production was
supported in Germany to compensate for the shortcomings of high production costs and thus improve the
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profitability of gas upgrading concepts. Due to the cost-intensive process engineering for gas upgrading, to
achieve the required qualities of the gas and BE feed into the grid, the economic limit for biogas plants with
an electrical equivalent of about 900 kW. Since the last revision of the EEG (amended in 2014) gas upgrading
concepts are not explicitly supported anymore, which makes the use of biomethane in CHP plants currently
economically difficult. Especially for small biogas plants. Only under improved conditions such as promotions
or a “EEG for biomethane” (fixed feeding tariffs), falling plant and operating costs, adjustment of the gas
quality requirements in supply of small quantities of gas into the gas net etc., biomethane could increase the
use of renewable energy in the heat supply. Also, the low costs for oil and gas makes it more difficult.
Some points on upgrading from the German point of view:







Methane enrichment has to be conform with DVGW Work-Sheets G260 and G262 (gas quality
regulation)
Connection to natural gas grid is not always feasible; need to meet pressure level of gas grid
(compressing costs)
Purification is cost-intensive (for 400 mn³ 1.8 – 2.2 ct/kWhHs)
Additional expenses are profitable from about 0:9 MWel plant size (raw biogas production)
Membrane technology might cut the costs in future for small upgrading units (low specific investment
costs)
The very simple technical construction and virtually maintenance-free handling are advantageous

3.1.1.1 THE NETHERLANDS
Cirmac, Host, DMT and CCS have developed small scale upgrading facilities to produce biomethane (green
gas), so it can be fed into the gas grid. In NL they only need to reach 89 % methane, which is less than for
example Russian gas. Costs are depending on technology used. This can be water or amino scrubbing, VPSA
or membranes.

3.1.1.2 GERMANY
The efficiencies of the CHP vary by the respective power range and the type of engine. For example, a sparkignition CHP with 50 kWel has in average an efficiency of 33 % (elec.) and 55.5% (therm.) and a 75 kWel unit an
average efficiency of 35 % (elec.) and 48.6% (therm.). A CHP with pilot injection engine of 40 kW el has a
degree of efficiency of about 37% (elec.) and 37% (therm.) and one with 75 kWel capacity an average efficiency
of about 40% (elec.) and 37% (therm.).
The lifespan of a CHP is approximately 60,000 hours.
To operate a pilot injection CHP, ignition oil (in Germany this also needs to be renewable, e.g. biodiesel) is
necessary. The share of ignition oil is approximately 2-5% of the fuel supplied power.
The CHP are normally built up as stationary unit in a nearby building or a container with all necessary technical
equipment.
The Main components of a CHP-module consists, next to the engine and a matched generator, of heat
exchanger systems to recover the heat energy from the exhaust gas, cooling water and lubricating oil circuit,
of hydraulic devices for heat distribution and electrical switching and control devices for the power
distribution and CHP control. [6] [company web sites 2014]

3.1.1.3 AUSTRIA
Micro-scale digestion in Austria is often combined with the target to be self-sufficient on energy. Small CHP
units are either applied alone or sometimes also in combination with a burner, which serves as additional gas
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consumer, to maximize the energy use on the own premises. One challenge is to find a good supplier for small
CHP-units of up to 30 kWel and to qualify for grid connection.

3.1.1.4 SPAIN
CHP engines of small scale (around 100 kW) have around 38% electrical efficiency and 45% thermal efficiency.
Microturbines of 30-60 kW have lower electrical efficiencies (25-30%).
Boilers offer a high thermal efficiency (usually 90% or higher). Commercial systems are usually sold as
containerized solutions, for “plug and play”.
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3.2 Suppliers of biogas utilization technologies
There is a developed market for combined heat and power production units in Europe. This type of equipment
is easily standardized and marketed across borders. Engine producers often have agents in several countries.
However table 14 present the suppliers reported by key players for each country
Table 14 Suppliers of biogas utilization technologies
Country

Suppliers of biogas utilization technologies

NL

1.
2.

D

E.g. 2G Energietechnik GmbH, A-tronBlockheizkraftwerke GmbH,
AvsAggregatebau GmbH, Bayern BHKW GmbH, Bosch KWK Systeme GmbH,
Comuna-metall GmbH, Dreyer &BosseKraftwerke GmbH, Energie
Management Consulting, Energieanlagenbau GmbH Westenfeld,
EnertecKraftwerke GmbH, EtwEnergietechnik GmbH, f.u.n.k.e. Senergie
GmbH, H.G.S. Henkelhausen G.A.S. Service GmbH & Co. KG, Elektro Hagl,
IetEnergy GmbH, Johann Hochreiter GmbH, KW Energie GmbH & Co. KG,
Liebherr-Components AG, Oet Kälte & Wärme GmbH, Pro 2 Anlagentechnik
GmbH, Schnell Zündstrahlmotoren AG & Co. KG, Senergie GmbH, Ses
Energiesysteme GmbH, Seva Energie AG, Sokratherm GmbH, Spornraft
Elektroanlagen Aggregatebau, Viessmann Deutschland GmbH
E.g. Tedom, T&S Ruhland

RPM/CES, Cogenco, energolux

NENUFAR SAS

Chauffage industriel SAS (Gas boiler. Thermigas)

A
F

IRL
PL
SK
B
P
I

MAN, Jenbacher,Tedom, Gascon
Cirmac, Host, CCS (technology under development)

See information from Belgian and German plant concepts
Various, incl. Chinese suppliers
None
Bioelectric (brand of equipment not available)
See information from Belgian plant concept
2G ENERGY, AVS

Number of plants
installed
approx 10
under
development
About 660 75 kWel
plants in total

Size range

Unknown
22

7-30 kW
80-200

5

50kW+
thermal

15-250 kW
12-50 Nm3/h
5-75 kW

1

40 kW

No plants yet
69

102-150
kW

ESP
DK

2G, Rank, Viessmann, Capstone, MTU
Jenbacher, Caterpillar, Deutz
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3.3 Economic aspects of biogas utilization technology
Economics of biogas utilization technologies are listed in table 15
Table 15 Economics of utilization technologies.
Country

D

1. 35-250
2. 250-500
75,5-85,9

Range of operation costs 1.000
EURO/y
1. 2-2,5 EURO/hour
2. 3,75 % of inv. costs
0,9 - 12

15-250 kW
12-50 Nm3/h
5- 75 kW

A

Insufficient information

2-3ct/kWh

7-30 kW

F

1.
2.
3.

1.
2.

1.
2.

IRL
PL

See information from Belgian and
German plant concepts
25-40

SK

Not relevant

B

Included in total investment

P

See information from Belgian plant
concept
Amounts to 22-25% of the total
investment
500-1.000

NL

Range of investment costs, 1.000 EURO

No specific data
No specific data
30-70

3.

ESP
DK

No specific data
0,18 €/kwh (total biogas & CHP)
(only one source)
1

0,024 €/kWh

Capacity range

3.

No specific data
11kWe to 100 kWe (only
one source)
20-200kw thermal

20-40 kW

Insufficient information
0,025-0,05 EURO/kWh

>250 kwe
>100kwth

3.3.1 Further comments on economic aspects of biogas utilization technology
Applied technologies for conversion of biogas depend on which kind of energy farmers desire to substitute.
In most cases biogas is converted into electricity and heat. Most subsidy schemes encourage electricity
production. Electricity is then sold to the grid or used to substitute power consumption in the farm operation.
However, many traditional farm based biogas plant operations face difficulties in utilizing the heat from the
CHP production. At micro scale biogas plants, however on micro scale plants key players report that most of
the heat is used for process heating of the biogas plant itself.
In France, however, frame work conditions encourage mainly for thermal use of biogas production.
The third option is upgrading of biogas and use as vehicle fuel, which is done in Sweden. It can also be
distributed in natural gas grids, which is found in Germany and now introducing in Denmark. However, mainly
in relative large installations. Below the situation for biogas upgrading in Germany is described. However the
evaluation seems representative for most countries in Europe
The number of plants upgrading biogas into biomethane and feed-in it into the natural gas network has
grown steadily in recent years. By mid of 2014 about 150 biomethane plants have injected into the gas grid.
By means of promoting measures (e.g. the EEG (by “upgrading bonus”)) biomethane production was
supported in Germany to compensate for the shortcomings of high production costs and thus improve the
profitability of gas upgrading concepts. Due to the cost-intensive process engineering for gas upgrading, to
achieve the required qualities of the gas and BE feed into the grid, the economic limit for biogas plants with
an electrical equivalent of about 900 kW.
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Since the last revision of the EEG (amended in 2014) gas upgrading concepts are not explicitly supported
anymore, which makes the use of biomethane in CHP plants currently economically difficult. Especially for
small biogas plants.
Only under improved conditions such as promotions or a “EEG for biomethane” (fixed feeding tariffs), falling
plant and operating costs, adjustment of the gas quality requirements in supply of small quantities of gas into
the gas net etc., biomethane could increase the use of renewable energy in the heat supply. Also, the low
costs for oil and gas makes it more difficult.
Some points on upgrading from the German point of view:







Methane enrichment has to be conform with DVGW Work-Sheets G260 and G262 (gas quality
regulation)
Connection to natural gas grid is not always feasible; need to meet pressure level of gas grid
(compressing costs)
Purification is cost-intensive (for 400 mn³ 1.8 – 2.2 ct/kWhHs)
Additional expenses are profitable from about 0:9 MWel plant size (raw biogas production)
Membrane technology might cut the costs in future for small upgrading units (low specific
investment costs)
The very simple technical construction and virtually maintenance-free handling are
advantageous

The anticipated investment costs for Germany are 75,500 EUR (for a 75 kWel pilot injection engine unit) or
85,900 EURO (for a 75 kWel spark-ignition engine unit).
The above mentioned investment costs include engine block, generator, heat exchanger, heat distribution,
emergency coolers, regulation system, gas lines, measurement, control and safety systems, heat and
electricity meters, sensors, condensate separation, compressed air system, additional gas systems (if
needed), biogas and waste gas purification, oil container and container (without a transformer station and
earthworks and cable). Costs are included in costs of biogas plants above.
Repair and maintenance costs (excl. wage, these are included in working hours of biogas plants above) are
about 13,400 EUR per year. These costs are already included in operational costs of biogas plants above.
Operating costs, without expenses for labour maintenance, are about 900 EUR for spark-ignition engines
(e.g. engine oil). Pilot injection engines need ignition oil for operation and therefor additional and operating
costs of about 12,000 EUR. These costs are already included in operational costs of biogas plants above. [6][5]
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4. Market overview of digestate treatment
technologies for micro scale biogas plants in
Europe
4.1 Main characteristics of digestate treatment technologies
In certain European countries, especially The Netherlands, Belgium, French region Brittany or north-west
Germany livestock production is so intensive that surplus manure causes problems. As a consequence in some
regions farmers demand treatment technologies for manure which eventually enables them to export surplus
manure fractions or extract nutrients for export. Anaerobic digestion is known to remove sticky organic
compounds from manure, which often makes for example separation of manure much easier. For that reason
there is a special interest in the combination of micro scale biogas plants and digestate treatment in some
countries and regions. The main characteristics of digestate treatment technologies are listed in table 14,
from countries where information on digestate treatment equipment has been provided.
Table 16 Main characteristics of digestate treatment technologies
Country

Number of types

NL

2

D
F

Numerous methods
available
No specific data

I
ESP
DK

1
1
1

Main characteristics
of the technology
1. Digestate composter
2. Dryer belt
Screw-press separator estimated as the most
realistic technology for micro scale plants

Spreading on the fields after composting

Direct spreading on the fields

Stripping ammonia
Post combustion
Mechanical separation
Screw press
Decanting centrifuge

However, as surplus manure mainly occurs on larger farms, manure treatment is far more relevant on large
farms with larger scale biogas plants, and seldom found in the context of micro scale biogas plants. An0ther
reason for this is the fact that more advanced manure treatment is costly and contain a potential for economy
of scale. Partners and key players contacted only reported manure treatment in the context of micro scale
biogas plants in 6 of the investigated countries.
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4.1.1 Further comments on digestate treatment technologies
4.1.1.1 THE NETHERLANDS
In the Netherlands there are a lot of land-based livestock farmers. Due to strict regulations on emissions and
manure spreading, farms cannot grow unless they purchase more land. As manure consists mainly of water,
the transport of manure to places which have a shortage of minerals is very expensive. To get rid of the surplus
of manure, different treatment technologies are used to concentrate the minerals in the manure. For farmscale technologies at land-based companies, the main aim is to compensate the surplus of manure, rather
than all the manure, as they can spread the remaining manure on their own land.
EU regulation (EG 1069/2009) prohibits the export and transport of non-pasteurised manure. If export of
manure is necessary, a pasteurisation step should therefore be included, in order that the end product is
recognised as pasteurised manure, and considered more valuable.
Technologies used:
1. Separation – Manure is separated in a thick and thin fraction, and the value is not estimated.
2. Composting - A batch of thick fraction is composted (can be valorised depending on the process).
Main components are a separator and a composting bag
3. Drying - Digestate is dried and valorised so it can be exported. Main components are separator, dryer
belt and fan.
4. Nitrogen stripping (Value is put on to the end product which is recognised as artificial fertilizer)
5. Struvite production (value cannot be placed on it yet)
4.1.1.1.1 SEPARATION
Quite popular is the technique to process manure/digestate by the use of a mechanical separation device,
which results in a thick (30% dry matter) and a liquid fraction.
The thick fraction can be made into compost or dried; the liquid fraction can be purified further by first
removing the last bits of dry matter (by e.g. ultrafiltration or a dissolved air flotation unit) and then removing
a large part of the minerals (by e.g. nitrogen stripping, struvite production or reversed osmosis). With the
resulting end products, specific combinations of fertilizer replacers can be created. However, technologically
complicated treatments like the above mentioned are likely to be quite costly, and not likely to be
implemented on micro scale plants unless the need to export concentrated nutrient fractions is significant.
4.1.1.1.2 COMPOSTING
Composting is a biological process in which organic matter is aerobically (in the presence of oxygen),
converted into humus-like compounds by micro-organisms. During this process heat, water, CO2 and odour
compounds are released. Due to the evaporation of water and the decomposition of organic matter, the dry
matter content increases and the volume decreases. Composting installations for the composting of manure
are offered by various parties. Manure is firstly separated into a thin and a thick fraction. The solid fraction is
composted in a drum. The thin fraction is stored. Composting is an aerobic process, the material is therefore
aerated, either with air bubbles or by mechanically turning the material. If there is insufficient structure or
carbon present in the material, additional material such as straw can be added to get the process started.
During the composting process heat is released, if the process is properly controlled, temperatures can reach
over 70 ° C. In that case value can be placed on the process itself.
4.1.1.1.3 NITROGEN STRIPPING
Nitrogen stripping is widely used in industry. Different techniques are available, but the principles are the
same: In the stripper, a volatile component in the liquid (ammonia) is driven from the medium by optimizing
pH and temperature, to a gaseous phase (air). This air is then washed in a scrubber with sulphuric acid.
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Binding the ammonia with sulphuric acid in a scrubber is widely used in Dutch agriculture, for example in
piggeries, where acidic washers prevent the exhaust of ammonia from stables. The end product is a (as
fertilizer recognised) nitrogen-rich fertilizer. If the temperature of the stripper is high enough value can be
placed on the process itself.
4.1.1.1.4 STRUVITE PRODUCTION
Struvite production is based on phosphate precipitation, a widely used technique in water treatment facilities
to extract nitrogen and phosphate from sewage water. The phosphate is bound to magnesium and nitrogen
to form struvite (Mg (NH 4) PO 4 • 6 (H2O). This struvite is a mineral / crystal. Because the crystal is formed
in the digestate it may still contains some organic particles, value can therefore not be placed on it unless the
struvite is pasteurised.
The process of phosphate precipitation is as follows:
The manure is pumped into a vessel together with caustic soda and magnesium chloride. In this vessel, the
orthophosphate reacts (the non-bound phosphate in the digestate) together with the nitrogen, with the
magnesium, and forms a crystal. This crystal grows when it comes into contact with more of phosphate,
nitrogen, and magnesium. When it is large enough, the crystal is separated from the manure. The crystals are
washed so that a "clean" struvite remains after this separation. When struvite gets a heat treatment
(pasteurization) in can be exported.
By struvite production, the minerals are concentrated and thereby reduce the number of transport
movements to get rid of the surplus of manure.

4.1.1.2 GERMANY
A mechanical method for separating the liquid from the solid phase of the digestate. Screw-press separators
are often used in intensive livestock housing with large manure volumes. They are also often used in bigger
biogas plants for recirculation purpose, to reduce digestate volume or as first stage of further digestate
processing (treatment).
If a separation for small plants might be necessary (e.g. due to very high regional nutrient surpluses),
a mobile separation (rental) could be more economical.
The dewatering process occurs through mechanical pressing of the digestate by a screw conveyor to an
abutment. The released liquid through a strainer with a column width of 0.1 - 1 mm discharged to the outside.
The separator processes substrate with dry matter content of about 4-15% and reaches on average dry matter
contents from 18 to 35%. Because of the simple method, the dry matter content of the liquid phase is with
about 3-4% relatively high.
The main components such as screw press and strainer are often made of stainless steel. The housing is made
of cast iron, stainless steel or cast stainless steel.
Main components are Separation unit, stand device and process control.
The flow rates vary from 5 to 40 m³/h, depending on the application.
The installed electrical capacity ranges from 3 to 11 kW. [6] and company web sites 2014
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4.1.1.3 SPAIN
There are plants where the digestate is used without any treatment. In most of the plants, the only treatment
is a solid-liquid separation, with the aim to facilitate the spreading on the fields. The information below is for
solid-liquid separation systems, screw press or decanter. Most of the plants have screw press separator. Only
few have a decanter, usually big plants. Decanters are not used in small-scale biogas plants due to high
operating costs. Decanters can achieve more separation efficiency than screw presses. The separation
mechanisms are different; decanters are based on the centrifugation of the digestate, while in the screw press
the digestate is compressed using a filter of a particular mesh-size and a screw.

4.1.1.4 DENMARK
Before the financial crisis in 2008 quite some interest was paid to manure treatment technologies before and
after anaerobic digestion. The interest was mainly found at larger scale livestock production farms in their
search for tools to dispose surplus amounts of manure in times of high and increasing land prices. Many things
have changed since 2008, not the least a drop in land prices. For smaller farms and thus micro scale biogas
plants incentives for the implementation of treatment technologies for digestate are very weak.
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4.2 Suppliers of digestate treatment technologies
Suppliers of digestate treatment suppliers in combination with micro scale biogas plants are listed in table 17
Table 17 Suppliers of digestate treatment technologies
Country
NL

D

A
F
I
ESP
DK

Suppliers of digestate
treatment technologies
1. Veenhuis, Haus
2. Bss-systems
3. Veenhuis
4. Profinutrients
5. Profinutrients
E.g. AgriKomp GmbH, BAUER GmbH, Big Dutchman Pig
Equipment GmbH, Börger GmbH, Erich Stallkamp ESTA
GmbH, E.Stöckli AG, Fan Separator GmbH, FEW-Separator,
Fritz Paulmichl GmbH, Nest Anlagenbau GmbH, NOCK
Maschinenbau GmbH, UTS Biogastechnik GmbH, WAM Group
Some German suppliers offer their equipment on the
Austrian market
Stripping process : EVALOR
EISENMANN
Segalés, Speco, Pieralisi, etc.
SWEA, FAN, Börger, Pieralisi, GEA, AlfaLaval
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4.3 Economics of digestate treatment technologies
Economics of digestate treatment technologies are listed in table 18
Table 18 Economics of digestate treatment technologies
Country

D

Range of investment
costs,
1,000 EURO
1. 10-70
2. 150
3. 100-140
4. Unknown
5. Unknown
11-49 (approx. 25 for 75 kWel AD)

AUT

Not relevant

F

Spreader : 30
Composting : no information available
Stripping process : prototype, costs yet
unknown
100

NL

I
ESP

Around 3-10% of total investment

DK

Schrew press 15
Decanting centrifuge 100

4.3.1 Further comments on digestate treatment technologies
4.3.1.1 GERMANY
Operating costs are about 0.51 €/m³ (incl. repair and maintenance costs)
The price of the power consumption is estimated with about 0.11 €/m³. Separator need about 1 working hour
per week.[8].
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5. Market potential for micro scale biogas plant
concepts in Europe
In southern parts of Germany there is a tradition for micro scale biogas plants. Apart from this the European
market for micro scale biogas plants has so far been relatively small. But the description of innovative micro
scale biogas plant concepts shows that quite a few European companies develop cheaper and simpler plant
concepts aiming at independence from energy crops and organic waste. This strategy targets new market
segments among family farms. Companies now seem to benefit from the experience gained from the
conventional biogas technology development over the last 15 years, and develop smaller and simplified
versions of standard biogas plant types. This is very promising regarding avoidance of technical problems and
low economic performance.
In order to assess a market potential for micro scale biogas plants we need to count in several parameters.
The starting point has to be taken in the number of farms in the investigated countries. According to
EUROSTAT more than 5 million farms were found in the investigated countries in 2015, shown in the table
below.
Table 19 Number of farms (x1000) distributed according to the number of livestock units, LSU [1]

LSU

Total

Zero

<5

59,9

10 14,9

1519,9

20 49,9

50 99,9

100499,9

>50
0

Belgium

37,8

10,0

2,8

2,0

1,4

1,1

4,8

5,3

8,9

1,4

Denmark

38,8

16,2

5,8

2,7

1,9

1,2

2,9

1,4

4,5

2,4

Germany

285,0

85,8

31,9

20,1

14,7

10,9

42,1

31,8

42,5

5,2

Spain

965,0

750,5

80,5

20,8

12,7

9,9

37,9

24,0

23,6

5,3

France

472,2

205,0

52,0

22,0

12,7

10,4

45,8

54,4

65,8

4,3

1.010,3

839,6

57,9

24,4

14,8

10,3

32,4

14,8

13,2

3,0

67,5

21,1

6,4

4,8

2,7

1,8

5,8

7,6

14,8

2,6

Austria

140,4

39,3

31,0

15,2

11,3

8,7

23,4

7,4

3,9

0,1

Poland

1.429,0

636,6

100,2

51,0

32,4

72,2

17,2

8,1

1,0

Portugal

264,4

95,5

10,2

4,6

2,8

7,3

3,7

3,1

0,4

Slovakia

23,6

6,5

13,2

1,2

0,5

0,3

0,6

0,3

0,7

0,3

United
Kingdom

185,2

45,5

21,4

15,3

10,7

8,4

27,4

19,7

33,1

3,7

Ireland

127,1

0,0

16,0

16,4

13,1

10,8

36,3

20,9

13,4

0,4

5.046,4

2.751,
7

965,
7

255,3

152,0

108,8

338,8

208,6

235,5

29,
9

Italy
Netherland
s

ToTal

510,
3
136,
8
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More than 50% of the farms are operated without livestock at all, and another 20% have very little livestock
production, which makes manure based biogas plants economically out of reach for these farms. From the
reporting from key players, micro scale biogas plants may be economic from approx. 70 cows. This indicates
that the main target group for micro scale biogas plants should be found in the category 50-99,9 LSU and
100-499,9 LSU. In total these two categories account for 444.000 farms, which then can be categorised as
the total potential for micro scale biogas plants in investigated countries. If smaller farms wish to establish
biogas plants they will have to adapt technologies enabled to operate on other substrates than mainly
manure.
Another very important parameter is the incentive system such as subsidies and legal framework in general.
These issues are thoroughly described for each country in the Implementation Guidelines (D.3.2 of the
project). In addition the question about utilization of heat is important for economic viability.
As shown no unambiguous definition of what is considered to be micro scale biogas plants across Europe
exists. Consequently, we have to assess the market potential in each country with the help from partners and
key players contacted.
As a part of the data collection key players in each country have been contacted for an estimation of the
market potential in each country. But also an evaluation of the present framework conditions in each
and which influence it has on the future development. This means that the market potential is not based on
any standard calculation method, but more qualitative estimation of the market potential based on the
experts experience and their evaluation of the existing subsidy framework. Furthermore, key players were
asked to give their recommendations to which initiatives could be taken to support the development of the
market for micro scale biogas plants in each country. Finally, based on their own experience, the experts
asked to assess the market potential in case of a significant improvement of frame-work conditions
to his recommendations to which initiatives could be taken to improve the situation. Key players who have
contributed are listed in
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table 20. In Annex 3.2 more detailed information can be found on the key players contacted, the kind of
contact and the outcome of the contact.
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Table 20 List of Key Players contacted for information on market potential.
Country
NL
UK
D
A

List contact information of key players contacted for the provision of information:
Auke-Jan Veenstra, Aukejan.veenstra@groengas.nl;
Dennis Kroes, CCS, kroes@cocos.nl
Andy Bull,SevernWye, andyB@severnwye.org.uk








F

IRL
PL

SK

GermanBiomassResearchCenter Dr. Walter Stinner, E-Mail: info@dbfz.de
German Biogas Association Manuel Maciejczyk& Dr. Stefan Rauh, E-Mail: info@biogas.org
arge Kompost & Biogas, Alexander Luidolt (Landesverband Steiermark), E-Mail: luidolt@kompost-biogas.info
Dr. Bernhard Stürmer,E-Mail: stuermer@kompost-biogas.info
Agrinz Technologies GmbH, Herr Schöllauf, Tel.:0043/3452-73997-0
Müller Abfabfallprojekte GmbH
Herr Stefan Hinterberger, Stephan.Hinterberger@Mueller-Umwelttechnik.at
Industrieconsult Wenger-Oehn OEG
Herr Hermann Wenger-Oehn, Wenger@industrie-consult.at
Herr Franz Bernecker, Landwirt & Anlagenent,wicklerfam.bernecker@aon.at
Christoph Wolfesberger, Landwirtschaftskammer Niederösterreich, christoph.wolfesberger@lk-noe.at




Touchais Philippe, APCA, philippe.touchais@apca.chambagri.fr
Ingremeau Claire, ATEE Biogas Club, c.ingremeau.atee@gmail.com
Abrahamse philippe, AAMF, pr.abrahamse@free.fr
Burnel Maxime, AAMF, maxime.burnel@orange.fr
Drouilhet Christine, AAMF, scea.robin@yahoo.fr
Forzy Gregoire, AAMF, gregoire.forzy@gmail.com
Thorey Joseph, AAMF, joseph.thorey@9online.fr
Devillairs Michel, AAMF, jdevillairs.michel@free.fr
Brosset Denis, AAMF, gaec.boisjoly@orange.fr

Noel Gavigan, IBA, noelgavigan@ibea.ie
Tommy Costello, Bioelectric, tommy@bioelectric.ie
RafalOdrobinski, Ekoefekt, r,odrobinski@ekoeffekt.pl
MaciejRobakiewicz, Energy Conversation Foundation, mrobakiewicz@fpe.pl
Malgorzata Kachniarz, Fundeko, malgorzata@kachniarz.pl
Jan Gadus, Slovak University of Agriculture ina Nitra, Jan.Gadus@uniag.sk

B

De Mey Jonathan, Biogas-e, info@biogas-e.be
Bart Verstrynge, KBC, bart.verstrynge2@kbc.be
Palmaers Jan, Bioelectric, jan.palmaers@bioelectric.be

P
I

Artur Nogueira, Sust4ambiente, artur.nogueira@sust4amb.pt
Luis Ferreira, Instituto Superior Agronomia, UTL, lferreira@isa.utl.pt
Solavaggione Dario, Consorzio Monviso Energia, info@monvisoenergia.it
Andrea Chiabrando, Sta engineering Srl, info@staengineering.it
GSE, Italian power grid manager, www.gse.it

ESP

Begona Ruiz, Departemento de Medio Ambiente, Bioenergia e Higiene Industrial

DK

Kasper Stefanek, Hededanmark, kass@hededanmark.dk
Karen Jørgensen, SEGES, krj@seges.dk
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5.1 Number of farms covered by the national definition of a micro scale biogas
plant
Key players were asked to list how many farms in each country are found within the range of the national
definition of a micro scale biogas plant. The figures are listed in table 21 for those of the participating
countries who have a national definition.
Table 21 Number of farms covered by the national definition of a micro scale biogas plant.
Country
NL

How many farms are found within the range of size covered by the national definition of a micro biogas
plant.
15,000

D

75,000 (rough estimation)

F

Approx 8000

PL

7600

B

Approx. 1000 in total

I

Range <100 kW, 15,000-20,000, range 200-300 kW, 1000-1500

5.1.1 Further comments on the number of farms
5.1.1.1 GERMANY
German Biogas Association:
Overall about 200,000 farms with livestock do exist in Germany. Including 40,000 farms with more than 100
livestock units (LU), which potentially come into question for small scale digestion plants. Extrapolating
combinations for plants >50 LU added, the number increased by a further 35.000 farms.
German BiomassResearchCenter:
a)

b)

c)

If the manure is sufficient on single operating base, it would be hardly more than a total of 20 farms in
West Germany. However, the abolition of the milk quota is likely forcing the about structural changes
and the enlargement of the farm, so the number of the establishments with 500 LU (estimated 350 LU
at dairy farms with high performance, without young cattle, in which any fodder leftovers go into the
biogas plants).
According to the German Renewable Energy Source Act (RESA) at least 80% farm fertilizer (slurry or
solid manure) must be fermented to receive the special compensation for small biogas plants. The
remaining 20% co-substrates which can in extreme cases account for well over 70% of the energy inputs
(cereal grain as co-substrate in combination with and high water content of the slurry), relativizes the
associated farm size (needed number of livestock). Correspondingly large is then the number of possible
farms, at least several hundred (with increasing tendency due to structural changes in West Germany)
In individual cases, however, AD plants run with only liquid manure below the 75-kWel limit of the RESA,
can be economically viable for farms, when in conjunction with a new stable construction, abandonment
of transformer etc. low cost can be realized for example if farmer,
 disclaim on equity return (they use the own capital in order to secure work for the successor
operator or utilize a foreign labour force),
 have high collaterals (real estate) or low debts (leading to low interest rates, which improves the
efficiency of the investment),
 reduces the resulting investment by a high extent internal work.
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5.1.1.2 BELGIUM
The potential in Belgium is based on the milk quota statistics from 2014. The average cow produces 7000
litres milk/year. This means that a quota of 500.000 relates to a heard size of 70 cows. And the smallest
digester of 10 kW has a minimum manure input that is equal to the amount of manure produced by 70 cows.
In Belgium there are 1.350 farms that could place a digester of 10 kW, and there are 300 farms that could place
a bigger one of 20 kW.
Table 22 Theoretical potential for biogas plants in Belgium.
Theoretical potential for plants in
Belgium
Flanders
Wallonia
Total
Total MW

10 kW: 70-140 cows

20 kW: >140 cows

720 farms
630 farms
1.350 farms
13,5 MW

200 farms
100 farms
300 farms
6 MW

5.1.1.3 FRANCE
5.1.1.3.1 CATTLE FARM:
Overall about 175,000 cattle farms exist in France including 75 000 with dairy cattle. Today, the average size
of the French dairy farm is equal to 50 cows. Only 3500 dairy farms have more than 100 cows among which
there are 1000 farms where the cows stay all the time in the buildings.
However, the abolition of the milk quota implies an extension of farms and the number of those that are
greater than 100 cows is continuously increasing.
The dairy production is mainly concentrate in the west of France. Brittany, Pays de Loire and Normandy
produce 49% of the French milk with 47% of cows and 43% of the dairy farms. In these regions the gathering
and the modernization of the dairy farms are likely to be even more significant.
5.1.1.3.2 PIG FARMS:
There are about 22,000 pig farms in France among which 20% has more than 200 sows and 5% more than
500 sows. This production is mainly developed in Brittany (57%) and in Pays de Loire (12%) in the west of
France.

5.1.1.4 DENMARK
The interest for micro scale biogas plants is mostly found by organic farmers. Organic dairy farmers tend to
hold less livestock than do conventional. In addition, small arable organic farmers may demand micro scale
biogas plants in order to digest catch crops and intermediate crops.
However if the plant concepts appear viable mainly on manure, there will be also a market at larger farms.
[15]

5.1.1.5 PORTUGAL
Research in Portugal showed 1300 dairy farms suitable for micro scale biogas plants. In fact local regulation
allows to use electricity from biogas to substitute power consumption in farms.
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5.2 Existing farms with a micro scale biogas plant

Table 23 How many farms already has a micro scale biogas plant
Country

Number of farms with a micro scale biogas plant

NL

Approx 10

UK

23

D

Appprox 660

AT

60-70

F

Approx 17

IRL

3

PL

1

SK

1

B

71

P

No plants yet

I

69

ESP

6

DK

60

5.2.1 Further comments on how many farms already have a micro scale biogas plant
5.2.1.1 GERMANY
German Biogas Association
Because of the large number of German biogas plants using manure it can be assumed, that already about
5.000 livestock farms operate a biogas plant. Of those approx660 are estimated to fall under the German
small biogas plants definition.
German BiomassResearchCenter
Nearly all the individual operation farm examples described under a page 38 are likely to have already
installed in a small biogas plant.
An estimated 10-20% of the individual operation farms described under b page 38 have a small biogas plant.
In table 19 different views on what motivation farmers mention as the reason for demanding micro scale
biogas plants. It appears from the table that the motivation is different among countries. This is partly due to
the framework conditions given in different countries, both for the livestock production and for biogas
production.

5.2.1.2 FRANCE
There are still very few small scale AD plants in France because they are hardly profitable.
Currently two or three small biogas plants are in operation on pig farms in France. In Brittany about five
projects are planned for 2015 on this type of farm.
The majority of the small scale AD plants in operation concerns cattle farms. The exact number is unknown
but estimated to around ten. Ten other projects would be planned for 2015.
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5.2.1.3 PORTUGAL
There are no plants yet, but framework conditions allow the use of electricity from biogas to substitute own
power consumption in the farms. Some information of farmers of this option seems to be needed. Another
challenge is the financing of plants.
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5.3 Farmers motivation for demanding micro scale biogas plants
Table 24 Farmers motivation for demanding micro scale biogas plants
Country

What is the predominant motivation for biogas implementing micro scale biogas plants

NL

Manure treatment

UK

Gaining more income

D

Increase profits, reduce odours, improving manure quality (CO2 mitigation for society), energy production

A

F

Energy self-sufficiency is often named, despite the fact that the self-produced electricity is more expensive than
electricity from the grid, is the main motivation for micro scale biogas plants. Odour reduction and improved
fertiliser quality is an additional motivation.
There are actually many advantages for building micro scale biogas plants. This could be climate protection,
energy supply at peak demand, low emission storage and spreading, odour improvement, short substrate and
digestate transportation, decentralised energy production.
Improved income and working conditions

IRL

New source of income

PL

Economic benefits

SK

Effective use of manure, liquid manure and biological waste on the farm and partly reduce energy costs.

B

Saving on energy costs

P

Lower energy costs in farm operation

I

Improved value of manure, economic incentives

ESP

Energy self-consumption (fuel savings) and improved management of the waste

DK

Main motivation may be expected among organic farms, both livestock producers and crop farmers. Main
motivation will most likely be related to improved fertiliser utilization. But also a new branch of business by
utilizing own resources

5.3.1 Further comments on farmers’ motivation for installing biogas plants
5.3.1.1 GERMANY
German Biogas Association & German BiomassResearchCenter
For farmers: Additional income alternative, reduction of odour emissions, improving of manure quality,
reduced weed seeds activity such as sorrel, reduction of plague of flies by food deprivation, killing germs,
possibility of using liquid manure as fertilization on areas close to housing areas which could previously be
treated only by mineral fertilizer because of the caused smell, exact and effective farm fertiliser and providing
heat to the agricultural firm.
For the legislator: avoid greenhouse gas emissions from manure and energetic use of agricultural residues
(bioenergy production without competing uses (tank vs. plate vs. trough vs. nature and landscape
protection))
For biogas industry: existing possibility in Germany to continue building / selling plants.

5.3.1.2 FRANCE
The predominant motivation for the farmers is to profit from the AD plants advantages without the
drawbacks of the big units. They want first and foremost to remain farmers and not to become energy
producers. They search how to integrate a biogas plant on their farm in order to improve their productivity
and their working conditions through an additional income or energy savings.
So they search to modernize the existing livestock. Furthermore they are also interested in improving of
manure quality.
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5.4 Evaluation of existing framework conditions
Table 25 lists key players evaluation of whether existing frame work conditions are favourable enough to
encourage or initiate a development of the market for micro scale biogas plants.
Table 25 Are the incentives strong enough?
Country
NL

Are economic incentives considered to be strong enough to encourage an increase in the number of
plants?
Not for the moment. Costs are too high, or need for manure treatment is not high enough

UK

Yes

D
A

Yes and no. High technical and legal requirements lead to high investment costs. Investment considered
most favorable when integrated in the overall farm development.
No

F

No

IRL

No

PL

No, the lack of incentives restrict the development, unstable national policy for RES support, preferences
are addressed mostly to big installations
No, economic incentives are not considered to be strong enough to encourage an increase in the number of
plants
Yes

SK
B
P
I

Yes, small installations are allowed to substitute power consumption in the farm, but there is a lack of
knowledge and funding for micro scale biogas plants.
In principle OK for smallest ones, but no funding is available. Insufficient for lager plants

ESP

A recent change in the renewable energy law suppressed the incentives to new plants

DK

Probably not unless more low cost plant concepts are developed and introduced. Moreover they must be
permitted according to national legislation

5.4.1 Further comments on incentives
5.4.1.1 GERMANY
German Biogas Association
The economic incentives are improvable. Currently, increasing legal and technical requirements, among
others, lead to disproportionately high investment costs for small biogas plants. This complicates the
investment decision and call for higher incentives.
German BiomassResearchCenter
In combination with the new barn construction the incentives would be sufficient, by extensions of stables
and / or slurry facilities the incentives might be sufficient. The supplement for existing livestock facilities will
be in some cases economically by full cost accounting.
Farm investment possibly occur below the economy (under full cost conditions), if farmers e.g.


disclaim on equity return:
They use partly their own capital to secure the workplace to the farm successor or utilize a foreign
worker on full capacity. For this advantage in terms of operating performance (which is paid on the
imputed labour costs) a minimum return on equity (in extreme cases zero) is taken into account



have high collaterals (real estate) or low debts:
A low level of debts on the farm, this sometimes leads to low interest receivables. This improves the
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profitability of the investment, the increased risk which results for the whole firm is made in favor of
the business development


reduces the resulting investment by a high extent internal work
The associated calculatory cost (using own machinery and own working hours, possibly other
commons goods of the firm) are not considered in the evaluation of investment but also provided for
the benefit of business development.

A large proportion of farms that have survived the agricultural structural change in Germany in the past few
decades and developed up to the present status, the development steps could only be made with the above
strategy in almost all investments.

5.4.1.2 AUSTRIA:
AGRI-FOR-ENERGY 2
The current tariffs will not increase the willingness to invest substantially in the biogas sector. In the current
tariff structure the economic implementation of biogas plants is hardly possible. The current tariff structure
provides necessarily almost a complete utilization of waste heat (KWK bonus) for the entire year. In the
summer months there is a reduced need of heat on many locations. Even the supply to the gas network is in
the summer months a problem due to the low demand.
BiogasIN
At the moment the prerequisites for new biogas plants are not very favourable in Austria due to low feed-in
tariffs. Since 2005, investors have reacted conservatively to investing in new biogas plants due to unsafe
framework conditions.
NÖ Landes-Landwirtschaftskammer
The renewable feed-in law revenues do not even cover the cost of a MSD plant. There are too high investment
and running costs. It will become more costly every year. The replacement costs will increase with the plant
age.
BiogasHeat
According to BMLFUW (2011) the possible biogas potential until 2020 is about 21 PJ or 6000 GWh final
energy. Thereof 650,000 Austrian households could be supplied with electricity (assumption of an efficiency
of 38% and 3500 kWhel consumption per household).
The Ökostromgesetz 2012 (Green Electricity Act 2012) stipulates until 2020 the development of additional
1300 GWh (200 MW installed electric capacity) from biomass and biogas is aimed if enough substrates are
verifiable.
Currently, feed-in tariffs for electricity production range between 12.93 Cent/kWh (capacity > 750 kW) and
19.5 Cent/kWh (capacity < 250 kW). According to ÖSETVO (2012), by expiry of the contract period tariffs are
cut down towards 9,95 Cent/kWh. Austria guarantees a CHP bonus of 2 Cent/kWh for electricity produced in
an efficient CHP unit if the efficiency factor is at least 0,6 (according to KWK-Gesetz, § 8 Abs. 2). Also extra
money for operating costs (max, 4 Cent/kWh) was granted in order to reduce the cost pressure (substrate
costs and operating costs).
However, the time after termination of contracts with OeMAG is crucial. Thus follow-up policies represent
the main bottleneck in the biogas market. Proper legal framework on heat and power tariffs and on long term
contracts lead to planning reliability and enhance further investments.
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The role of banks is fundamental for the development of biogas sector as they provide urgently needed
liquidity. However, banks are reluctant nowadays. A strong commitment from both banks and politics is
crucial to revitalise the Austrian biogas market.

5.4.1.3 FRANCE
Currently the economic incentives are improvable. They are mainly based on an incentive policy of renewable
energy production and aim to reduce the consumption of fossil energy. So, the profitability of AD projects
essentially depends on the quantity of electricity produced and on the capacity to use biogas heat in
substitution of fossil energy. The electricity savings are not taken into account because in France the
electricity is essentially produced by nuclear plants. The biogas plants on farm, inferior to 150 kw, profit from
some advantages but they are often not sufficient for micro scale plants. Special conditions should exist for
plants inferior to 100 kw :
a. the electric feed-in tariff has to respect the principle of proportionality for the plants of less than 100
kWhe
b. the use of the heat for the process must be counted in the value placed on heat: the maximum rate
possible (70%) cannot be reached by the plants of less than 100 kWhe.
In a general way, the electricity savings as well as the environmental benefits like the reduction of the
greenhouse gas should be encouraged by economic incentives.

5.4.1.4 PORTUGAL
In general frame work conditions are good enough, but economic crisis among farmers make it difficult for
farmers to raise money for investment. Maybe projects with EU funding is a way to initiate projects
In some cases economic parameters are not the only barriers. That is why key players were also asked to
identify other barriers. Their answers are listed in table 26.
Table 26 Can other barriers be identified ?
Country

Can other barriers be identified ?

NL

Legislation

UK

Legislation

D

Technical and legal requirements, and financing problems

A

Technical standards, safety standards, framework conditions

F

Regulations on security or sanitation or digestate and financing by banks

IRL

Special rules for using animal by-products exclude the use of these substrates on small scale.

PL

Not identified for the moment

SK

Low incentives to farmers to solve the efficient disposal of biodegradable waste.

B

Not identified for the moment

P

Need for information on micro scale biogas plants, and funding for them

I

Authorisation processing

ESP
DK

Lack of knowledge of the technology, lack of enough successful examples for benchmarking. In some cases,
lack of space.
Utilisation of heat is difficult. Livestock farmers are in deep crisis and seem not able to raise funding.
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5.4.2 Further comments on other barriers
5.4.2.1 GERMANY
German Biogas Association:
The construction of new plants is limited by legally prevailing uncertainties and steadily increasing demands
on biogas plants. For example by the new regulation on installations handling substances hazardous to water
(AwSV), the planned biogas plant ordinance, the planned technical plant safety regulation of the Commission
on Plant Safety (TRAS Biogasanlagen), the technical rules for hazardous substances during the production of
biogas (TRGS), the fertilizer ordinance (DüV) or the new VDI guideline 3475 for reduction of emissions of
biogas plants in agriculture (fermentation of energy crops and manure).
The financing is also difficult, because many banks are no longer interested in financing biogas projects
(among other things because the profitability of small systems proves to be difficult).
In addition, many new biogas projects have to deal with public petition against biogas plants.
German BiomassResearchCenter
a) Approval law: it lacks on the mandatory requirement for structural changes on farm and by
overstepping a certain farm size of e.g. 150 LU, while largely stall-bound feeding, to implement a
biogas plant
b) Agricultural investment promotion:
(i)
Agricultural investment promotion is partly (federal state-specific) counterproductive. It
supports, for example, the construction of new stables, but not the associated manure
storage. Consequently a large number of new barns are built with the manure pit under the
barn (as part or the supported barn construction).The implementation of a biogas plant with
manure pit in the basement of a barn is technically more difficult and is also more effort in
operation (management of the flow behavior), reduces the gas yields and emission
reductions (manure ages before the biogas plant) and is therefore more expensive.
(ii)
The opportunities of agricultural investment promotion are currently not used, to require the
implementation of a MSDfor the manure by overstepping certain operating variables and
conditions.
c) Compensation: The 75 kWel limit of the Renewable Energy Sources Act (RESA) refers to the installed
electrical capacity, not for the rated power. This deprives these plants not only of a meaningful
management (e.g. in combination with photovoltaic systems in southern Germany), but also
prevents the generation of heat proceeds in winter (compared to a CHP operation of e.g. 8 h in the
summer, pure liquid manure utilisation to 24 h in winter, in which then the allowable 20% max. energy
crops would be fed to the plant and the heat could be sold completely or could even be self-used).
d) Shortage of land: Through the increasing farm sizes (especially after the abolition of the milk quota)
available land becomes scarce. This is especially true for areas for cultivating silage maize which can
be used as co-substrate for biogas production (admissible share of 20% for small systems), but is also,
due to its rumen starch, the central energy carrier for high-yielding milk cattle herds.
e) Image of biogas production: In the last years the public perception of biogas plants has worsened and
is now rather on the low side, mainly due to media coverage, public petition against biogas plants,
etc. (This discourages some farmers, to supplement a stable building with a biogas plant or generally
to invest into a biogas project.

5.4.2.2 FRANCE
The regulation on AD installations has been simplified in recent years, but not enough for the small plants.
Indeed, for example the issues of security or sanitation are similarly treated on a micro scale AD plant and on
a medium scale AD plant, requiring the same studies and facilities though the risks are very different.
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The digestate is regarded as an organic waste due to the presence of manure in the digester. So it can not to
be used as a mineral fertilizer (even though the liquid part has been separated from the solid). Therefore,
farmers must comply with the same regulations as for manure (plan for spreading, spreading distances). In
the regions where a lot of farmers meet some difficulties to manage their manure according to the
environmental rules, an AD plant cannot be a solution for them except if it allows to export a part of nitrogen
or phosphorus. In this case the investment costs increase and the microscale AD projects are more profitable.
That’s specifically true for pig farms in Brittany for example.
The financing is also difficult because the banks are more and more demanding about financial guarantees.
The following two tables show how key players se the market development for micro scale biogas plants in
each country if basic preconditions are unchanged and if they are changed into more favourable conditions.
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5.5 Market potential without changes in preconditions
As no unambiguous definition of micro scale biogas plants across European countries exist the estimation is
based on key players own evaluation of the situation in his country. Key players are familiar with the
legislative frame-work in which the technology develops, the subsidy schemes and the expectations for
biogas production among farmers in his country. So a qualitative approach is applied in the estimation of the
market potential as it is based on key players knowledge and experience and a merely a prediction of what is
going to happen in his country if conditions are not changed.

Table 27 Estimation of the market potential for micro scale biogas plants in the country if basic preconditions are unchanged.
Country
NL

Estimation of the market potential for micro scale biogas plants in the country if basic preconditions
are unchanged
A few hundred

UK

1,6 GW

D

10-100 plants per year

A

Very low, if any

F

Very low

IRL

L0w, max 10 plants

PL

Low

SK
B

The potential market for micro scale biogas plants in Slovakia would allow to build and operate about 20
biogas plants using biomass as input manure and slurry.
2 MW

P

There is a potential, we need to get started and spread information

I

Low

ESP

Max. 5% of the sites fulfilling technical requirements (substrate, space, arable land for digestate spreading,
etc.) – very rough estimation
low 2-5 plants per year

DK
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5.5.1 Further comments on market potential if preconditions are unchanged
5.5.1.1 GERMANY
German Biogas Association
The development of the market potential for small scale biogas plants, depends very much on the future
obligations and requirements for construction, operation and maintenance of the plants.
According to a rough estimation, approximately 50 to 100 small biogas plants are being constructed per year.
German BiomassResearchCenter
Theoretically there is a large market potential in Germany for small biogas plants, if the above barriers in the
approval law, at the current remuneration and the agricultural investment promotion were reduced and the
general image of the biogas production would be improved. Within the next decade an increasing number of
investments into new stable constructions are expected. If the agricultural investment promotion would be
modified in a way that a biogas plant can easily be added to the new stable at a later time, one important step
towards creating an enabling environment is done. If additionally the opportunities given in the approval law
were improved with respect to small digestion plants, this theoretical market potential could be accessed.
Otherwise it will be largely lost for the coming decades.
In that case the number of new construction plants of slurry biogas plants would be somewhere between 10
to 100 plants per year. But only, if it comes to price cuts by the manufacturer, which depends heavily on the
agricultural price developments and the pace of structural change in the agricultural sector.

5.5.1.2 FRANCE
At this time it is difficult to estimate the actual potential of the market of small scale AD plants. A lot of people
are still sceptical about the profitability of the existing systems. So, first of all it is very important to be able
to analyse and compare the technical and economical results of the first realizations. A survey, financed by
ADEME, is under way and the first results are expected at the beginning of 2015.
However, currently the suppliers have already projects principally on dairy farms and 15 or 20 new small scale
AD plants per year seem possible. This development may accelerate in connection with the structural
changes involved by the abolition of milk quota.
Projects on pig farms are scarcer. Where they are the more numerous and where small scale AD plants could
be better developed, the actual difficulties to manage the manure according to the balance of nitrogen and
phosphorus fertilization represent often a brake on development of this kind of plant. Under present
conditions the prospects do not seem very promising for these.
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5.6 Market potential with changes in preconditions
As no unambiguous definition of micro scale biogas plants across European countries exist the estimation is
based on key players own evaluation of the situation in his country. Key players are familiar with the
legislative frame-work in which the technology develops, the subsidy schemes and the expectations for
biogas production among farmers in his country. So a qualitative approach is applied in the estimation of the
market potential as it is based on key players knowledge and experience and a merely a prediction of what is
going to happen in his country if conditions are changed.
In table 28 key players estimation of the potential for micro scale biogas plants in each of the countries if basic
preconditions are changed.
Table 28 Estimation of the market potential for micro scale biogas plants in the country if basic preconditions are changed into
more favourable conditions.
Country
NL

Estimation of the market potential for micro scale biogas plants in the country if basic preconditions are
changed and incentives for biogas production improved
More than thousand

UK

Maybe double, so perhaps 3,2 MW

D

Considerable, but no specific figure

A

Limited because of small agricultural structure

F

High

RL

Depends on how preconditions improve

PL

1000 plants as a rough estimate

SK

About 280 biogas plants

B

5 MW

P
I
ESP
DK

Main problem is economic situation for farmers, information level and funding of projects. But given these
barriers can be overcome there is quite a potential in Portugal, maybe 10 % of family farms
High
Up to 20% of the sites fulfilling technical requirements (substrate, space, arable land for digestate spreading,
etc.) – very rough estimation.
100-200 many farmers are already connected to centralized plants
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5.6.1 Further comments on market potential if preconditions are improved
5.6.1.1 GERMANY
German Biogas Association
The theoretical market potential of small biogas plants would principally be applied to all farm fertiliser
available in Germany. However, not all livestock farms do have the necessary farm size suitable for dedicated
small biogas plant. Therefore, collectively run biogas plants are conceivable, considering the veterinary and
animal health requirements. The maximum transport distances of the slurry must be considered on the basis
of economic realities. Realistically, therefore, is the use of two thirds of the resulting farm fertiliser in
Germany. The requirements regarding the emission reduction (mandatory coverage) of slurry facilities can
cause a higher utilization, but also involves the accelerated structural change.
German BiomassResearchCenter
In theory Germany has a vast market potential for small biogas plants. Under the condition that approval
procedures are modified for small biogas plants and the agricultural investment promotion is amended in a
way that better interfaces are available for biogas plants the expected boom in new stable construction might
become a vehicle for future investments in MSD.

5.6.1.2 FRANCE
Potentially all the farms identified above could be interested by a small scale AD plant but even under better
conditions they would not all carry out a project. At best the two third, considering potential collective plants,
thedifficulty of placing value on heat, the difficulty of connecting to electric grid.
.
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5.7 Recommended changes by key players
Finally key players were asked to give their recommendations to what changes they see may be necessary to
promote micro scale biogas plants in each country.
Table 29 What changes do key players recommend
Country
NL
UK
D
A

What changes do key players recommend?
Higher revenues for electricity/gas. Cost-improvement of digestion. Easier legislation (will be there in mid2015)
More possibilities for LNG and easier legislation
Improved framework conditions (e.g. mandatory to implement AD by overstepping certain farm sizes/animal
numbers), removal of legal and technical barriers, standardization of systems
Removal of barriers

IRL


Lower the cost of the installations by a greater financial support

Revalued feed-in tariff respecting the principle of proportionality for the plants of less than 100 kWhe

Simplified approval procedures

Simplified the connecting electric grid

Widen the feed-in tariff of electricity from 15 to 20 years
Subsidise heat and electricity from small scale AD

PL

Improve economy of biogas plant operation

SK

P

Introduction of higher purchase prices for electricity produced on micro scale biogas plants, to introduce a
bonus for the use of manure and slurry as feedstock for biogas plant
Stability in the renewable energy regulation. Quality standards to facilitate the use of digestate. Allow energy
self-consumption with net balance
Feed in tariffs for electricity and EU based funding

I

Taxes and subsidies guarantees

ESP

Stability in the renewable energy regulation. Quality standards to facilitate the use of digestate. Allow energy
self-consumption with net balance.
Improved overall economy in micro scale biogas production, maintain existing investment grants.

F

B

DK

5.7.1 Further comments on key players recommendations
5.7.1.1 GERMANY
German Biogas Association
The reduction of legal barriers for construction and operation of small biogas plants.
Creating sufficient economic framework for the construction and operation of small biogas plants through
e.g. the Renewable Energies Act (RESA) and Federal funding programs (e.g. Market Incentive Programs).
Standardization of systems engineering and thus given comparability.
Further processing of the CO2 certificate trading.
German BiomassResearchCenter
The inclusion of a mandatory obligation in the approval law to support the integration of biogas plants by
structural changes on farms and by overstepping certain farm sizes.
Use the opportunities of the agricultural investment promotion, to support the utilisation of farm fertiliser in
biogas plants or facilitate better interfaces between the stable and a future biogas plant.
Improve the awareness of different target groups for biogas production.
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5.7.1.2 AUSTRIA
In Austria both approval procedures and subsidy level seem to be problematic. Key-players from Austria
underlined the need for:
-Simplified technical standards for micro scale digesters.
-Simplified approval procedures for micro scale digesters.
-Investment subsidies or higher feed-in tariffs.
-Regional or local communal biogas plant with minimum 200 kWel for better economic viability.
-CO2-emissions as basis for project evaluation.

5.7.1.3 FRANCE
To continue the simplification of the regulations applied to the construction and operation of biogas plants.
1. Opt for a status simplified for the plants of less than 100 kWhe
a. Procedures to be proportionally adapted to a small scale AD
b. Using simplified ICPE Status, like Controlled Declaration for using few animal by-products
non-hazardous (less than 10 % of the entering tonnage).
2. Simplified the connecting electric grid, with procedure and cost standardized (AAMF members).
3. Widen the feed-in tariff of electricity from 15 to 20 years, because 20 years corresponds more to
the amortization period of the main real estate investments. (AAMF members and ATEE- Biogaz
Club).
To increase the economic incentives for the small scale AD plants taking better into account :
1. Lower the cost of the installations: support the suppliers by specific helps (like research tax credit
for the innovative suppliers) to have really qualified suppliers and be able to put them in
competition (AAMF members).
2. An electricfeed-in tariff respecting the principle of proportionality for the plants of less than 100
kWhe (AAMF members) :
a. account the use of the heat for the process in the rate of heat valorization.
b. account the energy savings (including heat and electricity)
3. the environmental advantages (reduction of greenhouse gases emissions, better nitrogen
management).
The global objective being to obtain a maximum cost of investment around 5000€ /kWhelect.
Agricultural policies on energy, environment and modernization should be more coordinated

5.7.1.4 PORTUGAL
In Portugal there should be a market for micro scale biogas plants that produce electricity for own
consumption, but there seems to be a lack of information that this is possible.
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Discussion and conclusions
Especially in Germany but also in Belgium, Austria, France, Denmark, The Netherlands and Spain a number
of micro scale biogas plants are in operation. However in the 13 countries contained in the analysis the total
amounts to less than 1,000 plants.
Several interesting plant concepts have been reported by the key players contacted in the project, of which
most are designed only to process waste streams on individual farms. While this development forms a
contrast to earlier biogas plant concepts in many countries, where the dependency of energy crops or organic
industrial wastes became major obstacles during the last 10-15 years, it connects to the roots of biogas
production in others. However, the technology and know–how generated from installation and operation of
these plant types seems to some extent beneficial to the development of micro scale biogas plants, as they
are in some cases simpler versions of standard plant types. As a result many micro scale biogas plants are
easily installed, partly supplied in prefabricated modules and very fast installation. An alternative approach
to reduce investment costs is an advanced DIY-approach where the farmer together with an expert engineer
designs and builds the biogas plant. This approach has been very common in south Germany and Austria in
the early 1990ies. Although the standards have increased meanwhile – also because of the increasing plant
numbers and plant sizes- it still offers a viable opportunity to build micro scale plants according to the
required technical and safety standard to reasonable prices. It could serve as model for other partner
countries.
Some countries have special support schemes for micro scale biogas plants, others make no distinction
between standard and micro scale plants, and yet other countries have no or very little support for biogas
production at all. In those countries very little happened in the field of micro scale biogas plant development.
Especially in these countries initiation of a development is dependent on introduction of support schemes for
biogas production. In general there is a need to improve framework conditions in order to sustain an
enlargement with micro scale biogas plants in the 13 countries, according to key players from each country.
Key players also stated their recommendations of how to overcome the economic and other barriers. Apart
from framework conditions, it seems that in many countries that approval from authorities is an obstacle,
and the fact that micro scale biogas plants must comply with the same safety standards e.g. as must standard
medium to large-scale biogas plants.
In order to improve the sustainability micro scale biogas plants have to be seen as an integrated part of the
farm operation, so that derived economic and other benefits are taken into account. This could be improved
nutrient utilization from manure, reduce odour nuisances, use of surplus heat for drying grains, or improved
possibilities to export surplus fractions of treated digested manure as well as mitigation of CH4 and NH3
emissions from stables and manure storage.
The market overview shows that in a number of the participating countries very interesting micro scale biogas
plant concepts are found. The BioEnergy Farm II project will help to increase the awareness about these
concepts across European countries, and contribute to a technology transfer among the participating
countries, which will contribute to the potential implementation of micro scale biogas plants in European
countries.
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Annex 2. Project partners
Cornelissen Consulting Services B.V.
Welle 36 | 7411 CC Deventer | The Netherlands
T: +31-(0)507-667-000
E: info@cocos.nl | W: www.cocos.nl
DCA Multimedia B.V.
Middendreef 281 | 8233 GT Lelystad | The Netherlands
T: +31-(0)320-269-520
E: info@dca.nl | W: www.boerenbusiness.nl
University of Turin – DEIAFA
Via L. Da Vinci, 44 | 10095 – Grugliasco (TO) | Italy
T: +39 011 6708596
E: remigio.berruto@unito.it | W: www.deiafa.unito.it
Coldretti Piemonte Coldirette
Piazza San Carlo | 197 10123 Torino | Italy
T: +39 011 56 22 800
E: piemonte@coldiretti.it | W: http://www.piemonte.coldiretti.it/
Foundation Science and Education for Agri-Food Sector FNEA
Fabianska 12 | 01472 warszawa | Poland
T: +48-(0)608 630 637
E: edward_majewski@sggw.pl
National Energy Conservation Agency NAPE
ul. Swietokrzyska 20 | 00-002 Warszawa | Poland
T: +48-(0)22-505-5661
E: nape@nape.pl | W: www.nape.pl
IBBK
Am Feuersee 6 | 74592 Kirchberg/Jagst | Germany
T: +49-(0)7954 926 203
E: info@biogas-zentrum.de | W: http://the.international.biogas.center/index.php
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Kuratorium für Technik und Bauwesen in der Landwirtschaft e. V. (KTBL)
Bartningstraße 49 | 64289 Darmstadt | Germany
T: +49-(0)6151 7001-0
E: ktbl@ktbl.de | W:www.ktbl.de
Farmer society for projects | Innovatiesteunpunt
Diestsevest 40 | 3000 Leuven | Belgium
T: +32-(0)16 28 61 02
E: info@innovatiesteunpunt.be | W:www.innovatiesteunpunt.be
Agrotech A/S AGROT
Agro Food Park 15 | DK-8200 Aarhus N | Denmark
T: +45-(0) 8743 8400
E: info@agrotech.dk | W: www.agrotech.dk
Organic Denmark ORGANLAN
Silkeborgvej 260 | 8230 Åbyhøj | Denmark
T: : +45-(0)87 32 27 00
E: info@okologi.dk | W: http://organicdenmark.dk/
Farmers Association of Region Bretagne
CRAB
Rond Point Maurice Le Lannou, ZAC Atalante Champeaux
CS 74223 | 35042 Rennes Ced | France
T: +33-(0)2 23 48 23 23
E: accueil@bretagne.chambagri.fr | W: http://www.bretagne.synagri.com/
TRAME
National Association of Agricultural and Rural Development
6, rue de La Rochefoucauld | 75009 PARIS | France
T : +33-(0)1 44 95 08 00
E : trame@trame.org | W : http://www.trame.org
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Annex 3. Information about key players contacted in each country
Market overview
Detailed information about key players contacted in each country for information about, the kind of contact and the outcome of the contact.

3.1.1. The Netherlands
Name

Dennis Kroes

Mattieu Dumont

Auke-Jan Veenstra

Type of contact

Meeting

Phone and meeting

Phone and meeting

E-mail

kroes@cocos.nl

mathieu.dumont@rvo.nl

Aukejan.veenstra@groengas.nl

Organisation, name

Cornelissen Consulting Services

RVO

Groen gas Nederland | LTO Noord

Type of organisation

Advisory / Project development

Executive agency of ministry of
economic affairs

Biogas branch organization | Farmers
organization

Outcome of the contact

Information on scale, capacity,
suppliers, market potential

Market overview

Definition of small scale plants, market
potential

1-09-2014

1-11-2014

1-11-2014

Date
of
completion
questionaire

of

Manure, the sustainable fuel from the farm

3.1.2. The United Kingdom
Name

Ollie More

David Turley

Type of contact

Mail

Mail

E-mail

Ollie.more@adbioresources.org

d.turley@nnfcc.co.uk

Organisation, name

ADBA

UNFCC

Type of organisation

Biogas branch organization

UK national centre for biorenewable energy

Outcome of the contact

Not so much, because of no member

Definition of small and micro scale

Date of completion of questionnaire

6-11-2014

27-5-2014

Manure, the sustainable fuel from the farm

3.1.3. Germany

Name

Dr. Walter Stinner

Achim Kaiser

Dr. Waldemar Gruber

Type of contact

Email

Phone, Email

Phone, Email

E-mail

info@dbfz.de

info@biogas-zentrum.de

waldemar.gruber@nrw.de

Organisation, name

German Biomass Research Center International
Biogas
&
(Deutsches Biomasseforschungszentrum Bioenergy
Center
of
gGmbH)
Competence
(Internationale
Biogasund
Bioenergie
Kompetenzzentrum)

Chamber of Agriculture of North
Rhine
Westphalia
(Landwirtschaftskammer NordrheinWestfalen)

Type of organisation

Non-profit LLC. The Federal German
Government, represented by the Federal
Ministry of Food and Agriculture, is the sole
shareholder.

NGO

Corporation under public law

Outcome of the contact

Comments and supplements on content of
Market Overview (German part)

Comments and supplements on
content of Market Overview
(German part)

Comments and supplements on
content of Market Overview (German
part)

19th August 2014

29th August 2014

2nd September 2014

Date
of
completion
questionnaire

of

Manure, the sustainable fuel from the farm

3.1.4. Austria

Name

Dr. Bernhard Stürmer

Alexander Luidolt

Armin Schöllauf

Type of contact

Phone, email

phone

phone

E-mail

stuermer@kompost-biogas.info

luidolt@kompost-biogas.info

office@agrinz.com

Organisation, name

Arge Kompost & Biogas

Arge Kompost & Biogas

Agrinz Technologies GmbH

Type of organisation

Austrian umbrella organisation of regional
associations for composting and biogas

Austrian umbrella organisation of
regional
associations
for
composting and biogas

Supplier of biogas plants

Outcome of the contact

Information about Austrian biogas market

Information about Austrian biogas
market

Information about general biogas
market and market activities

21.10.2014

21.10.2014

16.10.2014

Date of
completion
questionaire

of

Manure, the sustainable fuel from the farm

Name

Frank Schweitzer

Stephan Hinterberger

Hermann Wenger-Oehn

Type of contact

Phone

Phone, email

phone

E-mail

sf@hoermann-info.com

Stephan.Hinterberger@Mueller- hermann.wenger@industrieUmwelttechnik.at
consult.at

Organisation, name

Hörmann Install GmbH

Müller Abfallprojekte GmbH

Industrieconsult Wenger-Oehn OEG

Type of organisation

Supplier of biogas plants

Planning engineers

Consulting engineer

Outcome of the contact

Information on very small biogas plants

Information on activities in the biogas
sector

Information about Austrian biogas
situation

22.10.2014

23.10.2014

22.10.2014

Date of completion
questionaire

of
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Name

Franz Bernecker

Type of contact

phone

E-mail

fam.bernecker@aon.at

Organisation, name

-

Type of organisation

farmer

Outcome of the contact

Information on suppliers for / support for
small DIY-biogas plants

Date of
completion
questionaire

of

24.10.2014
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3.1.5. France

Name

TRON Jean Sébastien

DAMOISEAU
Olivier

REBAUD

GAVREAU Xavier

M EVIN

Type of contact

Phone Interview

Phone
Interview
and
Prédiagnostic « GAEC DES
VIGNES » by Olivier REBAUD
Bio4gaz Express June 2014 »

Phone Interview

meeting

E-mail

tronc@hostfrance.fr

damoiseau.louis@orange.fr;
olivier.rebaud@bio4gas.fr

xavier.gabreau@valogreen.fr

lafontaineneuve@wanadoo.fr

Organisation, name

HOST FRANCE

BIO4GAZ

VALOGREEN

EARL de la Fontaine Neuve.

Type of organisation

Supplier

Supplier

Supplier

Farm where is located the
plant

Outcome
contact

Description
concept

Description of Bio4gaz concept

Description
concept

23/10/14

24/10/14

of

the

Date of completion of
questionaire

24/10/14

of

Host

Louis,

of

Valogreen

Description of Evalor concept

06/11/2014
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Name

De BOUTRAY Emmanuel

Rémy
ENGEL
MONCORGER

Type of contact

Phone
email

Pierre LABEYRIE

M. PIERRE

Phone Interview and email

Phone Interview and email

Phone Interview and email

E-mail

e.deboutray@s2watt.com

info@nenufar-biogaz.fr

aria@aria-enr.fr

contact@erigene.com

Organisation, name

S2Watt

Nénufar
biogaz.fr)

ARIA

ERIGENE

Type of organisation

Suppliers

Suppliers

Suppliers

Suppliers

Outcome
contact

Description
concept

Description of Nénufar concept

Description of concept

Description of concept

24/10/14

24/10/14

30/10/14

of

the

Date of completion of
questionaire

Interview

29/10/14

of

and

S2Watt

et

Jeoffrey

(www.nenufar-
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3.1.6. Ireland

Name

Noel Gavigan

Tommy Costello

Type of contact

E-mail/questionaire

E-mail/questionaire

E-mail

noelgavigan@irbea.ie

tommy@bioelectric.ie

Organisation, name

Irish Bioenergy association

Bioelectric Ireland

Type of organisation

Consultancy

Company

Outcome of the contact

Completed questionaire

Questionaire forwarded to Bioelectric Belgium, no result

Date of completion of questionaire

June 3rd 2016

-
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3.1.7. Poland

Name

Adam Pietrzak

Rafał Odrobiński

Adam Orzech

Type of contact

Meeting, email, phone

phone

Meeting, email, phone

E-mail

adam@biopolinex.pl

r.odrobiński@ekoefekt.pl

Adam Orzech <adam.orzech@biolectric.pl>

Organisation, name

Biopolinex

Ekoefekt

SOLAR Naturalna Energia

Type of organisation

Biogas company

Consulting company

Biogas company

Outcome of the contact

Data on digesters

Data on digesters

Data on monosubstrate digesters

Date of completion of questionaire

09/2014

10/2014

05/2015
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3.1.8. Slovakia

Name

Jan Gadus

Type of contact

Meeting, e-mail

E-mail

Jan.gadus@uiag.sk

Organisation, name

Slovak University of Agriculture

Type of organisation

University

Outcome of the contact

Answers to the questionnaire in the survey “Market overview of micro scale biogas plants” (in lovakia)

Date of completion of questionaire

28/09/2014
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3.1.9. Belgium

Name

De Mey Jonathan

Bart Verstrynge

Type of contact

Meeting

mail

E-mail

info@biogas-e.be

bart.verstrynge2@kbc.be

Organisation, name

Biogas-e

KBC

Type of organisation

platform
Flanders

Outcome of the contact

Update of subsidy

Update an financing

Date of completion of questionaire

2015-09-23

2015-10-09

for

anaerobic

digestion

in Bank
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3.1.10. Portugal

Name

Artur Nogueira

Luis Ferreira

Type of contact

E-mail/questionaire

Phone

E-mail

Artur.nogueira@sust4amb.pt

lferreira@isa.utl.pt

Organisation, name

Sust4ambiente

Instituto Superior Agronomia

Type of organisation

Consultancy

University

Outcome of the contact

Completed questionaire

Info on biogas situation in Porturgal

Date of completion of questionaire

May 31st 2016

Several calls, May – June 2016
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3.1.11. Italy

Name

FASSI ALBERTO

ALBERTENGO GIUSEPPE

FRANCESCO ROTA

Type of contact

+39.349.5883244

+39.335.215261

+39.0372.93119

E-mail

alberto.fassi@mtmenergia.com

beppe.albertengo@maiez.it

info@rotaguido.it

Organisation, name

MTM Energia S.r.l.

MAIEZ s.r.l.

ROTA GUIDO S.R.L.

Type of organisation

a leading manufacturer of biogas a leading manufacturer of biogas a leading manufacturer of biogas plants
plants
plants

Outcome of the contact

contact face to face, by phone and contact face to face, by phone and contact face to face, by phone and email
email
email

Date of completion
questionaire

of

Contact updated 15/03/2016

Contact updated 21/03/2016

Contact updated 01/04/2016

Manure, the sustainable fuel from the farm

3.1.12. Spain

Name

Begoña Ruiz

Type of contact

E-mail

bruiz@aina.es

Organisation, name

Departemento de Medio Ambiente, Bioenergia e Higiene Industrial

Type of organisation

Outcome of the contact

Date of completion of questionaire
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3.1.13. Denmark

Name

Karen Jørgensen

Kasper Stefanek

Type of contact

Interview/questionaire

Interview/questionaire

E-mail

krj@seges.dk

KASS@hededanmark.dk

Organisation, name

SEGES

Hededanmark

Type of organisation

Consultancy

Company

Outcome of the contact

Completed questionaire

Completed questionaire

Date of completion of questionaire

25. may 2016

26. may 2016
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Market potential
Detailed information about key players contacted in each country for information about the market potential, the kind of contact and the outcome of the contact.

3.2.1. The Netherlands

Name

Dennis Kroes

Auke-Jan Veenstra

Type of contact

Meeting

Phone and meeting

E-mail

kroes@cocos.nl

Aukejan.veenstra@groengas.nl

Organisation, name

Cornelissen Consulting Services

Groen gas Nederland | LTO Noord

Type of organisation

Advisory / Project development

Biogas branche organization | Farmers organization

Outcome of the contact

Information on scale, capacity, suppliers, market
potential

Definition of small scale plants, market potential

Date of completion of questionnaire

1-09-2014

1-11-2014
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3.2.2. The United Kingdom

Name

Andy Bull

Type of contact

Email

E-mail

AndyB@severnwye.orguk

Organisation, name

SevernWye

Type of organisation

Energy Agency

Outcome of the contact

Information on market potential

Date of completion of questionnaire

28-10-2014
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3.2.3. Germany

Name

Dr. Walter Stinner

Manuel Maciejczyk and Dr. Stefan Rauh

Type of contact

Phone & Email

Phone & Email

E-mail

info@dbfz.de

info@biogas.org

Organisation, name

Deutsches
(DBFZ)

Type of organisation

Non-profit LLC. The Federal German Government,
represented by the Federal Ministry of Food and
Agriculture, is the sole shareholder.

NGO

Outcome of the contact

See Questionnaire about “Market potential for micro
scale biogas plants (until 75 kWel) in Germany”
(attached)

Completed questionaire

Date of completion of questionaire

14th August 2014

13th August 2014

Biomasseforschungszentrum

gGmbH German Biogas
Biogas e.V.)

Association

(Fachverband
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3.2.4. Austria

Name

Franz Bernecker

Alexander Luidolt

Dr. Bernhard Stürmer

Type of contact

phone

Phone

Phone, email

E-mail

fam.bernecker@aon.at

luidolt@kompost-biogas.info

stuermer@kompost-biogas.info

Organisation, name

-

Arge Kompost & Biogas

Arge Kompost & Biogas

Type of organisation

farmer

Austrian umbrella organisation of
regional
associations
for
composting and biogas

Austrian umbrella organisation of
regional associations for composting
and biogas

Outcome of the contact

Information on suppliers for /
support for small DIY-biogas plants

Information
about
market
potential, costs, drivers & barriers

Information about market potential of
MSD

24.10.2014

21.10.2014

21.10.2014

Date
of
completion
questionaire

of
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Name

Armin Schöllauf

Stephan Hinterberger

Hermann Wenger-Oehn

Type of contact

phone

Phone, email

phone

E-mail

office@agrinz.com

Stephan.Hinterberger@Mueller- hermann.wenger@industrieUmwelttechnik.at
consult.at

Organisation, name

Agrinz Technologies GmbH

Müller Abfallprojekte GmbH

Industrieconsult Wenger-Oehn OEG

Type of organisation

Supplier of biogas plants

Planning engineers

Consulting engineer

Outcome of the contact

Info about market potential for
Agrinz in Austria

Information about small biogas plant
(case study)

Information about market potential for
DIY plants on small farms, drivers &
barriers for MSD in Austria

16.10.2014

23.10.2014

22.10.2014

Date of completion
questionaire

of
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Name

Christoph Wolfesberger

Franz Bernecker

Type of contact

e-mail

Phone

E-mail

christoph.wolfesberger@lk-noe.at

fam.bernecker@aon.at

Organisation, name

Landwirtschaftskammer
Niederösterreich

-

Type of organisation

Chamber of agriculture

farmer

Outcome of the contact

Date
of
completion
questionaire

of

-

Information on market potential for
DIY plants on small farms

24.10.2014
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3.2.5. France

Name

TOUCHAIS Philippe

INGREMEAU Claire

ABRAHAMSE

Philippe

Type of contact

Phone and meeting

email

Phone interview

Phone interview

E-mail

Philippe.touchais

c.ingremeau.atee@gmail.com

ph.abrahamse@free.fr

maxime.burnel@orange.fr

APCA

ATEE Biogaz Club

AAMF
(Association
French AD Farmers)

Farmers organisation

Technical
Energy
Environment Association of
the biogas sector

Association of farmers

Market potential

Economics
incentives
–
Barriers identified – Changes
recommend

Farmers
motivation
Economics incentives
Barriers
identified
Changes recommend

23/09/14

19/05/14 & 19/12/14

17/11/14

BURNEL Maxime

@apca.cham
bagri.fr
Organisation,
name

Type
organisation

Outcome
contact

of

of

the

Date of completion
of questionaire

of

AAMF (Association
French AD Farmers)

of

Association of farmers

–
–
–

Farmers motivation –
Economics incentives –
Barriers
identified
–
Changes recommend
19/11/14
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Name

DROUILHETChristine

FORZY Grégoire

THOREY Joseph

DEVILLAIRS Michel

Type of contact

Phone interview

Phone interview

Phone interview

Phone interview

E-mail

scea.robin@yahoo.fr

gregoire.forzy@gmail.com

joseph.thorey@9online.fr

devillairs.michel@free.fr

Organisation,
name

AAMF (Association of French AD Farmers)

AAMF (Association of French AAMF (Association
AD Farmers)
French AD Farmers)

Association of farmers

Association of farmers

Type
organisation
Outcome
contact

of

of

the

Date of completion
of questionnaire

Association of farmers

of AAMF (Association
French AD Farmers)

of

Association of farmers

Farmers motivation – Economics incentives – Farmers
motivation
–
Barriers identified – Changes recommend
Economics
incentives
–
Barriers identified – Changes
recommend

Farmers motivation – Farmers motivation –
Economics incentives – Economics incentives –
Barriers
identified
– Barriers
identified
–
Changes recommend
Changes recommend

17/11/14

19/11/14

19/11/14

17/11/14
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Name

BROSSET Denis

Type of contact

Phone interview

E-mail

gaec.boisjoly@orange.fr

Organisation,
name

AAMF (Association of French AD Farmers)

Type
organisation
Outcome
contact

of

of

the

Date of completion
of questionnaire

Association of farmers
Farmers motivation – Economics incentives –
Barriers identified – Changes recommend
13/10/14
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3.2.6. Ireland

Name

Noel Gavigan

Tommy Costello

Type of contact

E-mail/questionaire

E-mail/questionaire

E-mail

noelgavigan@irbea.ie

tommy@bioelectric.ie

Organisation, name

Irish Bioenergy association

Bioelectric Ireland

Type of organisation

Consultancy

Company

Outcome of the contact

Completed questionaire

none

Date of completion of questionaire

June 3rd 2016

-
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3.2.7. Poland

Name

Rafał Odrobiński

Maciej Robakiewicz

Małgorzata Kachniarz

Type of contact

phone

Meeting

Meeting, phone

E-mail

r.odrobiński@ekoefekt.pl

mrobakiewicz@fpe.pl

malgorzata@kachniarz.pl

Organisation, name

Ekoefekt

Energy Conservation Foundation

Fundeko

Type of organisation

Consulting company

Foundation

Consulting company

Outcome of the contact

Consultation on market potential

Consultation on market potential

Consultation on market potential

10/2014

09/2014

03/2015

Date
of
completion
questionaire

of
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3.2.8. Slovakia

Name

Jan Gadus

Type of contact

Meeting, e-mail

E-mail

Jan.gadus@uiag.sk

Organisation, name

Slovak University of Agriculture

Type of organisation

University

Outcome of the contact

Answers to the questionnaire in the survey on “Market potential for micro scale biogas plants” (in Slovakia)

Date of completion of questionaire

28/09/2014
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3.2.9. Belgium

Name

De Mey Jonathan

De Mey Jonathan

Type of contact

Meeting

Meeting

E-mail

info@biogas-e.be

info@biogas-e.be

Organisation, name

Biogas-e

Biogas-e

Type of organisation

platform for anaerobic digestion in Flanders

platform for anaerobic digestion in Flanders

Outcome of the contact

They make a report every year

They make a report every year

Date of completion of questionaire

2015-09-23

2015-09-23
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3.2.10. Portugal

Name

Artur Nogueira

Luis Ferreira
Phone

Type of contact (phone, fax, email, meeting)

E-mail/questionaire
E-mail

Artur.nogueira@sust4amb.pt

lferreira@isa.utl.pt

Organisation, name

Sust4ambiente

Instituto Superior Agronomia

Type of organisation

Consultancy

University

Outcome of the contact

Completed questionaire

Barriers for realization of Porturgese biogas
potetntial

Date of completion of questionaire

May 31st 2016

Several calls, May – June 2016

Manure, the sustainable fuel from the farm

3.2.11. Italy

Name

SOLAVAGGIONE DARIO

ANDREA CHIABRANDO

GSE

Type of contact

+39.0121.3259140

+39.0121.325901

http://www.gse.it/en/Pages/default.aspx
+39.06.9292.8540

E-mail

info@monvisoenergia.it

Organisation, name

CONSORZIO
ENERGIA

Type of organisation

Association of producers of Leader consulting study
biogas farms

Outcome of the contact

contact face to face, by phone and contact face to face, by phone and visit website
email
email

Date of completion of
questionaire

09/05/2015

info@staengineering.it

MONVISO Sta engineering Srl

09/05/2015

GSE

Italian power grid manager
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3.2.12. Spain

Name

Begoña Ruiz

Type of contact

E-mail

bruiz@aina.es

Organisation, name

Departemento de Medio Ambiente, Bioenergia e Higiene Industrial

Type of organisation

Outcome of the contact

Date of completion of questionaire
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3.2.13. Denmark

Name

Karen Jørgensen

Kasper Stefanek

Type of contact

Interview/questionaire

Interview/questionaire

E-mail

krj@seges.dk

KASS@hededanmark.dk

Organisation, name

SEGES

Hededanmark

Type of organisation

Consultancy

Company

Outcome of the contact

Completed questionaire

Completed questionaire

Date of completion of questionaire

25. may 2016

26. may 2016

Contact us for questions and more information

www.BioEnergyFarm.eu
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