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1. Brief
This Chapter presents a general overview of the subject of micro-scale digestion. The Brief contains a short summary
of all the issues presented in the document with references to next chapters, where you can find more details.
1.1.1

Who we are and what do we deliver?

This document has been elaborated as part of BioEnergy Farm 2 project, implemented in the framework of the
Intelligent Energy Europe programme of the European Commission.

The aim of the project is to disseminate well-structured and unbiased information about the feasibility of micro-scale
digestion (MSD) using the manure of the farm. Amongst others, we developed biogas calculator for farmers for
feasibility assessment of investments in MSD. Moreover, we will train 60 experts to help farmers prepare business
plans. Finally, by this document, we outline the best practice to convince policy makers to adopt adequate solutions in
legislation on micro-scale digestion.

This guide is based on the deliverables of the BioEnergy Farm II project and on studies, EC reports, and lessons learned
through implementing projects concerned with bioenergy feasibility in Europe: BioEnergy Farm 1, Sustaingas,
Biogas3, BiogasHeat and Agrobiogas.

1.1 What is micro-scale digestion (MSD)?
Micro-scale digesters produce biogas using only own (waste) biomass resources from farms, where livestock manure is
the main substrate.
Biogas is produced as a result of a fermentation process - the organic material in the substrates is reduced and
converted to biogas by micro-organisms.
The biogas is mostly utilised for energy generation - heat (produced in boilers) or heat and power (generated in
combined heat and power (CHP) installations). There are several different ways of biogas usage. One of them is
upgrading to biomethane, which can be used as transport fuel or fed into the natural gas grid.
Digested manure is used as a fertilizer spread on farmland. It has many advantages over raw manure (i.a. unpleasant
odours are reduced).
Micro-scale digesters are renewable energy sources, which contributes to reduction of greenhouse gas emissions and
decrease of fossil fuels use.
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1.2 What is the stage of MSD development in your country?
The number of micro-scale digesters (MSD) in chosen countries is presented below.

The maximum electric power
of installations defined as
micro-scale in a given country
France

100 kWe

Belgium

30 kWe

Netherlands

50 kWe

Denmark

100 kWe

Germany

75 kWe

Poland

40 kWe

Italy

100 kWe

Figure 1. Estimated number of operating agricultural micro-scale digesters identified in selected countries according to a
survey by BioEnergy Farm 2 project partners.

The current level of development of MSD in Europe differs depending on the region. It depends on many factors, such
as: the size of farms, availability of MSD on the regional market, legal situation, support systems, subsidies. These
factors will be described in details in the next sections.
The countries that already have done a lot in the area of MSD are Germany, Belgium and Italy. But there is still much to
do... The rest have less experience with digestion in small plants.
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1.3 How MSD fits into European energy strategy?
Micro-scale digestion fits well into European energy strategy based on competitiveness, sustainability and security.

COMPETITIVE
energy

SUSTAINABLE
energy

SECURE
energy

• increases the competitiveness of the power generation market
• contributes to enhanced security of power supply
• is produced by farmers for their own needs, from fuel available for
free - manure
• causes emission reduction achieved through the avoided use of fossil
fuels
• contributes the reduction of methane and nitrous oxide emission
from manure storage
• creates new work places to technology providers, plant developers,
and technical support
•fuel and fertilizer is available for free, thus more capital remains in the
region
•decentralized energy production, avoiding supply uncertainty and
decreasing the impact of exchange rate variations
Figure 2.

Micro-scale biogas energy production characteristics.

1.4 How big is the potential of MSD?
Micro-scale digestion and energy generation from biogas:

•

Improves security of energy supply:
o
o
o

•

reduces dependency on energy imports
reduces the grid load and the whole power network is less susceptible to failures
(it is especially important for farming business strongly requiring a continuous power supply)
is not weather-dependent but a very stable and predictable output

Raises socio-economic issues:
o
creates new work places for technology providers, plant developers, and technical support
o
contributes to keeping the capital in the region because local resources are used and local companies
perform maintenance of installations
o
is a chance for family-run farms to generate new income for continuing the business or pass it over to
the new generation
o
avoids raw manure transport and utilization costs
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•

Reduces emission and increases renewable energy sources’ share targets:
o
can help to increase the 20% share of renewable energy in final energy consumption
o
helps to achieve 20% greenhouse gas (GHG) emission reduction, by:
o
replacement of the fossil fuels by the manure
o
reduction of methane emissions, related mainly to cattle and storage of cattle manure (manure
management has 1.63% share in total GHG emissions)

1 kg
(from
fossil fuels
reduction)

about 2
kg of CO2
eq.
about 1
kg (from
methane
reduction)
Figure 3. Savings of greenhouse gases emission obtained by micro-scale digestion (for every kg of CO2 equivalent reduced by
replacement of fossil fuels by biogas, there is an additional reduction resulting from methane emission decrease). Savings
obtained by methane emission reduction are average for chosen EU countries.

•

And has other advantages:
o
o
o
o
o

produces better fertilizer (digestate) than raw manure – less acidly, a better assimilation of nutrients
from the digestate by the plant, weed seed reduction, less flies, and additionally:
its costs are negligible, because it is produced from the farm's own residue
less chemical fertilizers are needed on the farm
reduces odours related to manure storage
contributes to better animal health, because manure is used immediately and not stored near them

1.5 Despite many advantages there are some barriers
The main obstacles on the way of development of the micro-scale digesters' market are:
•

legal procedures, which are too complex and are too costly for this kind of simple installations

•

difficulties with financing investments, because of:
o
unstable legal framework (changing tariffs and support schemes)
o
high investment cost - while profitable in a longer time perspective, micro-scale digesters require an
initial investment that turns out to be too much, especially when the exact payback time is difficult to
determine due to changing tariffs and support schemes

•

most politicians are not yet aware of the huge potential of biogas in the energy turnaround
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1.6 What can you do for MSD?
Overcoming the above mentioned barriers is necessary for the development of micro-scale digestion (MSD). All
relevant stakeholders should be better informed about the available options, energy and climate issues. But above all
they should be given a stable legal framework to increase investment security. Long-term stable supporting schemes
are absolutely essential for MSD popularization.
Biogas investments are costly to develop and take long time for the payback, and therefore need stable support
conditions and long term policies. The most important means of support are:
•

•

during the investment phase:
o

simplified legal framework for MSD construction,

o

investment support schemes (investment subsidy),

o

grid operators assume the cost of grid connection,

o

simplified regulatory framework for grid connection,

during the operational phase:
o

stable support mechanism i.e.:
secure payment,
certificates for energy production,
tax-aid systems,
stable tariffs (feed-in tariffs),

o

development of proper quality standards ensuring safe and efficient plant operations.
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1.7 How do support mechanisms for MSD look in your country?
The information about investment subsidy and support at the operational stage for chosen EU countries was collected
and indicted in Table 1. Individual countries implemented various RES support systems that in varying degree facilitate
construction and operation of biogas plants.
Table 1. Renewable energy production support systems in chosen countries.
Mechanism

BE

Investment subsidy

DK

X*

FR

DE

IT

X

NL

PL

X

X

Secure payment added to the revenues of producing or
selling the electricity on the market

X

Secure payment added to the revenues of selling the
heat on the market

X

Secure payment added to the revenues of selling the
biomethane on the market

X

Subsidy in the form of certificates for producing or
selling the electricity on the market

X

Feed-in tariffs (guaranteed payment) for selling the
electricity on the market

X

X

X

X

X

X

X

X

X

X

Feed-in tariffs (guaranteed payment) for selling the
heat on the market
Feed-in tariffs (guaranteed payment) for selling the
biomethane on the market
Tax aid systems

X

X

X

X

X

* the proposal for the subsidy mechanism is not final

1.8 From what you can start?
On these several pages we outlined the issue of micro-scale digesters’ market. The next parts of the document bring
detailed information which can become the tool to determine what kind of support will be the best for micro-scale
digestion in your country.
Enjoy reading!
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2. Micro-scale digesters in practice
2.1 How does MSD work?
The chain utilizing of the manure starts from the livestock house. The manure is temporarily stored in a reception tank,
and then fed to the digester. During the fermentation process in the digester biogas is produced. When the retention
time in the digester (post digester) has elapsed, the digestate is pumped into a storage tank, and then utilized on the
farmland as fertilizer.

Figure 4. Manure digesting – scheme. Source: NAPE.

Biogas can be utilized in a number of ways but generally it is used to generate heat and power in micro combined heat
and power generators (CHP) or only for producing heat in a boiler. The produced electricity and heat is used by farmers
for household and agricultural purposes. Because the production is small, sufficient heat demand should be found on
the farm and in the neighbourhood. Eventual electricity surplus can be fed to the grid.
If there is no heat demand in the near area of CHP installation, the biogas, instead of heat and electricity production,
could be upgraded to transport fuel or grid gas standards. However, it requires additional support in legal frameworks
(a.i. regulations and injection criteria).
To summarize, the most feasible solution of biogas utilization depends on specific local conditions, but usually biogas
is used for producing heat or combined heat and power....as shown in the next chapter.
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2.2 How does a MSD look like?
Some examples of operated micro-scale digesters are presented below. Next to each photo there are data about: type
and amount of substrate, amount of biogas produced, biogas and heat utilization, and technical data of energy plant.

Substrate: 2 900 t/year - liquid cattle manure
Amount of biogas: 69 600 m3/year
Biogas utilization: combined heat and power
Electric power: 19.4 kW
Electric energy: 155 200 kWh
Thermal energy: 335 000 kWh
Heat utilization: process heating and in the farmhouse

Figure 5. Micro-biogas plant on slurry (mono-digester). Location: Oelegem, Belgium. Source: Bioelectric.

Substrate: 6 000 - 8 000 t/year - liquid pig and cattle
manure
Amount of biogas: 200 000 – 260 000 m3/year
Biogas utilization: combined heat and power
Electric power: 65 kW
Thermal power: 95 kW
Electric energy: 550 000 kWh
Heat utilization: process heating and milk processing
Figure 6.

Microferm tower digester. Location: Well, the Netherlands. Source: HoSt.
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Substrate: 9 100 t/year -liquid pig manure
Amount of biogas: 120 000 m3/year
Biogas utilization: combined heat and power + heat (in
boiler)
Electric power: 30 kW
Electric energy: 150 000 kWh
Thermal energy: 360 000 kWh + 130 000 kWh (boiler)
Heat utilization: in Sow stables and in the farmhouse

Figure 7. Manure-based with a simple separation. Location: Aarhus, Denmark. Source: Gosmer Biogas.

Substrate: 2 200 t/year - liquid cattle manure
Amount of biogas: 80 000 m3/year
Biogas utilization: combined heat and power
Electric power: 7 - 12 kW
Electric energy: 90 000 kWh
Thermal energy: 180 000 kWh
Heat utilization: process heating and in the residential
house

Figure 8. Containerized wet digestion plant. Location: Birkenhof, Germany. Source: DynaHeat-HPE.

Substrate: 2 000 t/year - pig slurry
Amount of biogas: 150 000 m3/year
Biogas utilization: heat (in boiler)
Thermal power: 170 kW
Thermal energy: 900 000 kWh
Heat utilization: process heating and in the farmhouse

Figure 9. Manure and slurry based with mixer in pre-treatment tank. Location: Undués de Lerda (Zaragoza), Spain. Source:
Biovec.
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Substrate: 6 800 t/year - liquid cattle manure + 780 t/year
of cattle dung
Amount of biogas: 321 000 m3/year
Biogas utilization: combined heat and power
Electric power: 75 kW
Electric energy: 630 000 kWh
Thermal energy: 749 400 kWh
Heat utilization: process heating, in the residential
house
and
in
the
milking
parlour

Figure 10. Wet fermentation. Location: Balve, Germany. Source: NQ Anlagentechnik.

Substrate: 4 000 t/year - liquid pig manure + 50 t/year of
leftovers + 100 t/year of grass silage
Amount of biogas: 100 000 m3/year
Biogas utilization: heat (in boiler)
Thermal power: 110 kW
Heat utilization: process heating & in the livestock
building
Figure 11. Small scale liquid manure plant. Location: Saint Lambert la Potherie, France. Source: Evalor.

Substrate: 3 000 t/year - liquid cattle manure+ 100 t/year of glycerin
Amount of biogas: 150 000 m3/year
Biogas utilization: combined heat and power
Electric power: 35 kW
Thermal power: 45 kW
Electric energy: 280 000 kWh
Heat utilization: process heating
treatment

and in the future for manure

Figure 12. Tower digester, combined with hydrolysis. Location: Hengelo, the Netherlands. Source: Fermtechsystems.
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3. Micro-scale digestion as an important part of
the EU energy strategy
The European energy strategy is based on secure, competitive and sustainable energy. Micro-scale digestion (MSD)
fits well into this policy, because of many benefits that are important both for energy consumers and producers, and
for the environment.

3.1 Energy from biogas is secure
Utilisation of MSD improves energy security in the national and local perspective.
From the viewpoint of the national security, utilisation of fuel available on the farm reduces dependency on fuel
imports, which stabilises national economy through avoiding supply uncertainty and decreasing the impact of
exchange rate variations.
When viewed from the local perspective, decentralized energy production improves the security of energy supplies for
households. When farms are more energy-independent, the grid load is reduced and the whole power network is less
susceptible to failures.

3.2 Energy from biogas is competitive
Widespread availability of alternative energy produced from manure can increase the competitiveness of the power
generation market in Europe, therefore contributing to the reduction of the production costs.
Energy will become less expensive if information about micro-scale digestion are spreading, and appropriate support is
provided – what is the aim of the BioenergyFarm 2 project.
The other important aspect of local energy sources is the enhanced security of power supply. In rural areas of some
countries, electricity grid is often of poor quality and susceptible to breakdowns. Many activities in farming business
strongly require a continuous power supply, thus having one's own stable energy source should be found as a
noticeable competitive advantage.

3.3 Energy from biogas is sustainable
Sustainable energy meets the needs of the present generation and simultaneously does not reduce the ability of future
generations to meet their needs. MSD participates in meeting the energy needs and simultaneously replaces fossil
fuels and significantly reduces greenhouse gases emissions.
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For 1 kg of CO2 equivalent reduced by replacement of fossil fuels by biogas
there is an additional approx. 1 kg of CO2 equivalent (mainly methane) reduced
by replacement of traditional manure management by manure digestion
It doubles emission reduction!!! (average for chosen EU countries)

This environmental benefit is described (and calculated) in Chapter 5.

4. Socio-economic benefits of micro-scale
digestion
4.1 Employment growth
Micro-scale digesters (MSD) do not require many man-hours for operation. Farmers can operate and maintain them
themselves. This means more work for farmers, but according to those who operate such plants, it is manageable.
On the other hand, new work places can be created in other areas, i.e. technology providers, plant developers, and
technical support.

4.2 Capital formation in the region
In case of MSD local resources are used and local companies perform maintenance of installations. Therefore the
capital remains in the region. This contributes to improving quality of life of the residents.

4.3 Social responsibility growth
MSD are usually built on farms, near houses. The proximity is much closer than in the case of large-scale installations.
When planning an investment in a MSD, it is good to talk to the neighbours about it. The distance from other buildings
should be enough to make the noise level acceptable. A well-operated plant will not have a negative impact on living
conditions.
Farmers who have neighbours with animal farms can launch a biogas project together, or make an agreement to
utilize also their manure. This type of cooperation can tighten social cohesion.

4.4 Less power network failures
Decentralized energy production in plants with MSD improves the security of energy supply for households
through reducing grid loads. When farms are more energy-independent, the grid load is reduced and the whole power
network is less susceptible to failures. Furthermore, the significant costs for the grid loses and for the grid stabilisation
can be avoided.
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Additionally, it should be mentioned that MSD, as opposed to many renewable energy sources, is not weatherdependent but a very stable and predictable output. Therefore, such source is very desirable for base-load generation.
It could take some of the burden from grid energy sources, such as power plants.

4.5 Advantages for farmers
4.5.1 More stable and cheaper energy
Many activities related to farming require different forms of energy. As it happens, biogas can be transformed on site
into electricity, heat or even fuel for machinery and transport. Having one's own secure source of energy on the farm
should, among other advantages, be as important as an insurance policy.
Moreover, producing energy for the farm may be profitable mostly due to the avoided cost of energy purchase. The
income from surplus energy sales may be an additional advantage and shorten the payback time of the investment.
This aspect however, strongly depends on national or local policy and relation between network operator and
producer of renewable energy. As it is observed in most of EU countries, the network operators tend to favour large
energy producers over small ones. Therefore, there is some room for policy improvements to ensure proper balance
between all parties.

4.5.2 Unnecessary disposal of manure
Manure is utilized on the farm, so the farm owner does not pay for its disposal and avoids costs of manure transport.
However, in animal breeding regions like Denmark, Brittany in France or north-west Germany, where there is an
excess of nutrients for the soil produced locally, if manure is digested on the farm, the digestate might need to be
exported from the region.

4.5.3 Less chemical fertilizers
Digestate is a better fertilizer than untreated manure (see chapter 5.4). Its costs are negligible, because it is produced
from the farm's own residue.
With better manure management due to the application of digestate instead of manure, less chemical fertilizers are
needed on the farm, with the same crop yields. Also, the production of chemical fertilizers costs a lot of energy and
fossil resources.

4.5.4 Organic Products
Avoiding chemical fertilizers and safe utilization of manure on the farm (digestion treatment results in low levels of
pathogenic germs in digested manure, see chapter 5.4) can help obtain Eco-Labels or organic farming certificates for
farm products, which raises their market value.
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5. Environmental benefits of micro-scale
digestion
5.1 MSD in 2020 Energy Strategy
One of the European policies in which micro-scale digestion (MSD) could occupy an important share is the 2020
Energy Strategy. MSD contributes to environmental sustainability by:
•

increasing energy production from renewable resources,

•

reducing GHG emissions through energy production from manure instead of fossil fuels,

•

reducing methane emissions from manure storage.

These processes can contribute to fulfilling the European commitments concerning sustainable development such as
the climate and energy package adopted by the European Union as a set of binding legislation to ensure reaching the
"20-20-20" targets for the year 2020:
•

a 20% reduction in EU greenhouse gas (GHG) emissions from 1990 levels,

•

raising the share of EU energy consumption from renewable resources to 20%,

•

a 20% improvement in the EU's energy efficiency.

Under the Effort Sharing Decision (406/2009/EC), Member States have adopted binding annual targets for reducing
their GHG emissions from the sectors not covered by the European Union Emissions Trading System, such as
agriculture, housing, waste and transport. These national targets for 2020 (green) and emissions in 2012 (brown) are
visualised in Figure 13.
Figure 14 presents the share of renewable energy in gross final energy consumption in comparison with binding 2020
targets.
The figures show that Member States need to further limit GHG emissions in non-ETS sectors, which is e.g.
agriculture, and continue to increase the share of renewable energy in their energy consumption in order to reach the
targets. Biogas production on farms can help to achieve both GHG emissions reduction and increase the share of
renewable energy in final energy consumption. The potential of micro-scale digestion in following the 2020 Energy
Strategy in the context of GHG emissions reduction is calculated in Chapter 5.3.
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Figure 13.

Greenhouse gas emissions in sectors not included in the EU Emissions Trading System (ETS) under 2020
Energy Strategy . Source: Eurostat.
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10
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TARGET

0

Figure 14.
Share of renewable energy in gross final energy consumption under 2020 Energy Strategy. Source:
European Environment Agency.

5.2 Greenhouse gas emissions in agriculture
The Intergovernmental Panel on Climate Change (IPCC) indicates three gases as the most influential greenhouse gases
(GHG), namely: carbon dioxide (CO2), nitrous oxide (N2O) and methane (CH4). The common unit to express the
impact, or potency, of the different GHG is CO2-equivalent. This equivalent is the amount of CO2 needed to produce
the same impact. According to the UNFCCC, CH4 is 23 times as potent as CO2 and N2O as many as 310 times more
potent. Methane emission is the second largest contributor to climate change.
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As you can see in Figure 15, agriculture is the largest single source of CH4 and N2O. Furthermore, in
agriculture, emissions of these two gases are significantly higher than CO2 emissions. Therefore GHG reductions in
this sector should focus mainly on CH4 and N2O, not only on CO2.

Figure 15.

Greenhouse gas emissions by economic activity and by pollutant, EU-28, 2012, Source: Eurostat.

CH4 is mainly emitted by cattle and cattle manure. So, micro-scale digester (MSD) with manure as the main substrate
can significantly reduce CH4 emission, by transforming it into bioenergy.
In the context of all greenhouse gases, as shown in Figure 16, of the 10% share that agriculture has in total GHG
emissions, 1.63% (16.7% of the agricultural share) is from manure management . The production of bioenergy by MSD
results in the reduction of the demand for fossil-based electricity and heat, thus reducing GHG emissions.

Figure 16.

Contribution of agriculture to total greenhouse gas emissions, 2010, EU 27, without energy use, LULUCF
CO2 eq. Source: Eurostat 2012.
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5.3 Emission reduction potential
Based on the results of the BioEnergy Farm 1 project and calculations performed using the anaerobic digestion profit
calculator developed in the framework of that project, the simulations of the typical micro biogas plant were
calculated in order to determine yearly emissions of greenhouse gases (GHG) resulting from:
•
•
•

methane not covered into energy (unburnt due to incomplete combustion of the biogas in the engine
and leaking from installation),
traditional manure management – avoided if manure is digested,
consumed electricity and heat from fossil fuel – avoided if fossil fuel is replacement by biogas from
micro-scale digester.

The values presented in this estimation should be understood as illustrative only. They are not resulting from extensive
studies, but rather from simplified compilation of the data gathered in the surveys performed during the Bioenergy
Farm 2 Project with existing methodologies for GHG emissions calculation.
The most important conclusion which should be drawn from the below presented results is related to the very high
potential of GHG emission reduction resulting from production and consumption of energy generated in micro-scale
biogas plants. In connection with additional impact of traditional manure management replacement, this
environmental effect is much higher than usually considered for renewable energy sources.
Table 2 presents the final estimations of the emissions related to the micro-scale biogas plant application in each
partner country. The reduction of GHG emissions is mostly depended on the utilization of the generated electricity or
electricity and heat jointly. The reduction of GHG emissions due to the avoided emissions from manure management
has the same level of importance.
ASSUMPTIONS FOR CALCULATIONS ARE DESCRIBED IN DETAIL IN ANNEX I.

Germany
max 75 kWe

Italy
max 100 kWe

Netherlands
max 50 kWe

Poland
max 40 kWe

Avoided emission from heat consumption

France
max 100 kWe

Avoided emission from electricity consumption

Denmark
max 100 kWe

Total avoided emission from manure management

Belgium
max 30 kWe
Emission from unburnt and leaking biogas not
related to direct CO2 emission (CH4 converted into
CO2 eq. only)

ton of CO2 eq./year

Table 2. Emission reduction resulting from operation of a single biogas plant.
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50

38

50

26

21

-97

-299

-357

-229

-414

-157

-128

-54

-232

-36

-289

-281

-148

-210

-78

-68

-55

-56

-68

-28

-41
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At this point it should be noted that the difference between total avoided emissions from manure management of the
same maximum power, e.g. for France and Italy, results from differing average annual temperature in each country.
Similarly, the difference between total avoided emissions from fossil fuels for the same maximum power results from
different most commonly used heat and electricity sources for each country.
Based on the above results, an emission reduction for each partner country is designed, describing the CO2 equivalent
GHG emissions from the generated energy (and utilized on the farm) by micro biogas plants. The calculated factors
were compared with country-specific emission factors for consumed electricity from national grid used for the projects
related to the reduction of electricity consumption.
Usage of the electrical energy from the grid has a negative environmental impact quantified typically in GHG
emissions. At the same time, energy from biogas, when used, implies positive environmental impact. The graph below
illustrates the estimations of the emission reduction related to the micro–scale digesters in each partner country. The
amount of GHG reduction depends mostly on the utilization of the generated electricity or electricity and heat jointly.
MORE DETAILED DESCRIPTION CAN BE FOUND IN THE ANNEX II.

Figure 17.
GHG emission saving potential by kWh of electricity from micro biogas plants compared with GHG emission
by kWh of electricity consumed from the grid.

As shown in Figure 17, energy generated in a micro biogas plant has a very positive effect on the environment. In case
of electricity production based on biogas, additional environmental benefits from manure management outweigh the
emission factor of the grid electricity. The benefits from manure digestion are therefore particularly high in countries
with low carbon emission electricity production. However, even for the countries with lower potential for such
investments it is still an efficient way for effective GHG emission reduction and contribution to the sustainable
development strategy.
Environmental benefits from manure management outweigh the emission factor of the grid electricity because of
methane emission savings derived from replacement of traditional manure management by manure digestion, as is
shown in Figure 18.
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Savings of greenhouse gas emission obtained by avoided emission from traditional manure management significantly
increase overall benefits.

For 1 kg of CO2 equivalent reduced by replacement of fossil fuels by biogas
there is an additional approx. 1 kg of CO2 equivalent (mainly methane) reduced
by replacement of traditional manure management by manure digestion
It doubles emission reduction!!! (average for chosen EU countries)

Besides the significance of the traditional manure management avoidance, the graph shows the potential of microscale digestion in achieving the target of CO2 equivalent reduction, depending on the energy-mix in each partner
country.

Figure 18.

GHG emission savings obtained by traditional manure management avoidance and by replacement of fossil
fuels by biogas.

Depending on the energy-mix in each partner country, when targeting GHG emission reduction, investing in the micro
biogas plants can be a few times more effective than investing in simple reduction of the energy consumption. And it
should be stated clearly that the values presented above do not include the utilization of the excess heat, only bioelectricity. Therefore, for biogas projects with heat utilization, the numbers would be even more optimistic.

Figure 19 was made to show some scale for the numbers from the above presented calculations of GHG emission
reduction by micro-scale manure digestion. The greenhouse gas emission caused by electricity consumption of one
person during one year is presented as an equivalent number of kilometres travelled by a passenger car that causes the
same emission.
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These estimations were based on average carbon dioxide emissions per km from a new passenger car, 132.2 g of CO2
per km, and average consumption of electricity per capita for each country separately .
These calculations were carried out for two scenarios: with 5% share of electricity from biogas from micro-scale
digestion and without this share. Depending on the energy-mix in each partner country and the level of electricity
consumption per capita, emission savings related to one person correspond to about 600 km to 1100 km savings per
year from one passenger car. And, as previously, it should be stated that the values compared below do not include the
utilization of the excess heat, only bio-electricity. Therefore, for biogas projects with heat utilization, the result would
be more optimistic.

Figure 19.

Electricity recalculated as equivalent number of km travelled by passenger car for two scenarios of energymix with the same GHG emission level.

5.4 Digestate as fertilizer
Digestate from biogas production in micro-scale digester installations is a better fertilizer than untreated manure
because, i.e.:
•
•
•
•
•
•

the release of mineral nitrogen from digested manure to the soil is higher (better nutrient
assimilation by the plants),
there are less odours,
there are less pathogenic germs ,
it is less acidly for plants,
weed seed reduction occurs,
there is less breeding of flies.

The first of the above mentioned advantages, higher levels of inorganic nitrogen (N) released from digestate,
accelerates nutrients intake of plants. The net mineral release as a percentage of total N is higher in case of digested
manure both for pig and cattle manure. In untreated manure, ammonium represents about 50% for cattle slurry and
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about 70% for pig slurry of the total nitrogen content, while in digestate it amounts to about 80% (for mixture of about
50% pig slurry, 25% cattle slurry and 25% organic waste).
The second mentioned benefit, odours reduction, results from a lower concentration of volatile fatty acids contained in
the digested manure. Various studies confirm that the concentration of odour in the air is significantly lower when
digestate, instead of untreated manure, is applied on the fields. Odours problem with untreated manure was one of
the main factors the farmers pointed to during bioenergy scans carried out in the framework of BioEnergy Farm 1
project.

6. Support mechanisms for micro-scale
digestion
6.1 Available support options
Micro-scale digestion (MSD) projects take a long time to develop, and therefore need stable support conditions and
long term policies. Long-term supporting schemes are absolutely essential for MSD popularization.
In general, the support may focus on two primary aspects: investment and operation. The most important means of
support are:
•

•

for investment:
o
o
o
o
for operation:
o
o

investment support schemes (economical subsidy systems),
simplified legal framework for MSD construction,
simplified regulatory framework for grid connection,
grid operators assume the cost of grid connection,
stable financial support during operational phase (secure payment,
certificates for energy production, feed-in tariffs, tax-aid systems),
development of proper quality standards ensuring safe and efficient
plant operations.

Support for a specific renewable energy solution not necessarily results in increased budget expenditures. Also
important is the improvement of public awareness about actual benefits from implementation of manure-based
biogas production.

6.2 Support options at investment stage
Investment in micro-scale digestion (MSD) concerns legal regulations and investment subsidies.
Even the most efficient technology may be difficult to implement if it involves complicated legal procedures.
Therefore governments in many countries introduce simplified and investor-friendly legal frameworks for biogas plant
construction and connection to the electricity and/or gas grid.
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The legal framework should provide favourable conditions for implementation of effective solutions. As MSD
technologies are an expensive investment, it is crucial to provide regulations that will guarantee predictable economic
efficiency. If not, the associated risk will be too high for the potential investors.
One of the major problems are the legal procedures required for the construction of a biogas plant, as complicated
(and often expensive) investment procedures may discourage or even prohibit potential investors from its
implementation.
Apart from legal procedures simplification, regulations concerning costs of grid connection are also important . When
grid operators have to assume the costs of grid connection, it favours social sharing of attaining the low carbon
economy. In the opposite case, when small energy producers have to pay for grid connection, these costs are not
shared and may turn out to be too high for individual investors. As a consequence, the adoption of small-scale
renewable energy sources’ technologies is impeded.

New technologies often involve some economical risk in implementation. To encourage investors to take the risk,
many countries introduce special subsidy systems. The value of the subsidy is usually based on eligible costs.

These mechanisms, together with their limitations, are described in details for chosen EU countries in Annex I. In
addition to the solutions used in your country, take a look also at the mechanisms used in other countries! There are
also best practices in countries with good framework presented in Annex I. For example, in the Netherlands in mid2015 no environmental permit (with long procedures and high costs) is needed anymore to build MSD due to the
introduction of a quality standard.

6.3 Support options at operational stage
6.3.1 Reason why the support is needed
Operation of micro-scale digesters depends on the market situation. So, it is important to ensure a stable market
situation, as energy price variations may lead to negative financial results.
The return on investment can be accomplished through savings from avoided cost of energy purchase and income
from energy sales. Therefore, apart from the investment cost, energy purchase and sell prices have a decisive impact
on the economic feasibility of biogas plants. Generally, due to distribution and taxation cost, the energy price for final
consumers is much higher than the wholesale energy price, as shown in Figure 20.
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Figure 20.

Comparison of households electricity price with wholesale market electricity price.

Most of the difference between the purchase and sell prices of electricity is a result of energy taxes, as shown in Figure
21. Therefore, the budget expenditures required for co-financing of the renewable electricity sale into the grid will be
compensated by the income from resale of the energy by energy companies to final consumers.
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Figure 21.

VAT
Taxes and levies other than VAT
Basic price (without taxes and levies)

France

Poland

Netherlands

Belgium

Italy

Germany

Denmark

Euro area (EA-17)

EU-28

0,00

Electricity prices for household consumers, first half 2013 (EUR per kWh). Annual consumption: 2 500 kWh <
consumption < 5 000 kWh. Source: Eurostat.

Taking into consideration the above-mentioned issues, a better economic efficiency can be achieved, if the whole
energy production is used for the investor's own needs. It may limit the implementation of biogas based on micro
combined heat and power installations, as investors may limit the size of considered plants.
As in most cases it is not possible to utilize the whole energy production for one's own needs, the surplus of produced
energy should be sold. It is usually carried out through the local electric, heating or gas grids. However the market
price of energy is usually lower than its cost for the end users.
Some of the support mechanisms affect the benefits of reduced energy purchase or the income from produced energy
sale. In most cases the energy purchase reduction is more profitable, especially if there is a subsidy available for energy
production (in Poland and Belgium). Due to the variable characteristics of the electricity demand it is difficult to predict
what proportion of the energy will be used for their own needs. Therefore grid connection is often necessary.
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The sale of produced electricity is profitable only if there is a certain level of energy feed-in price guaranteed. In case of
biogas plants this level should ensure an assumed payback time. Despite the introduction of various kinds of support
mechanisms in most countries the price of sold electricity is lower than the household energy price. It makes electricity
sale uneconomical compared to the situation in which the entire energy production is used by the investor. As a result
it may limit the feasible biogas plant size. Therefore reducing global benefits.
Figure 22 presents the household electricity price and the revenues from biogas based electricity sale (types of these
profits are characterised in the next chapter). In some countries (e.g. France) the revenues from sold electricity may
exceed the costs of energy purchase. It allows greater use of agricultural biogas potential. However it requires special
regulations to avoid subsidy abuses and unnecessary burden on the budget.

Figure 22.

Comparison of possible revenues from electricity production surplus sale into the grid to purchased
electricity price.

6.3.2 Types of support mechanisms at operational stage
Support mechanisms during operation of micro-scale digesters involve various ways of financial support to
compensate the difference between sold and purchased energy prices, as described above.
Therefore, in order to ensure higher profitability of the energy sales, the price of sold electricity/heat/biogas is often
guaranteed through special regulations (feed-in tariff). Other support mechanisms for energy trade are also possible
such as net metering and development of smart grids with internal energy trade mechanisms.
The difference between sold and purchased energy prices may be also compensated by a mechanism introducing
additional revenues for sold energy. Similar to the case of feed-in tariffs, these revenues are intended to improve
profitability of the installation.
Improvement of the profitability of clean energy production can be achieved through introduction of a property rights
trading system. In this system clean energy producers obtain property rights for their production that can be sold to
energy companies.

Each of the EU countries uses some of the above mentioned support mechanisms. It is presented in details in Annex I,
where you can find description of solutions used in your and in other countries.
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6.4 Support mechanisms in chosen EU countries
Individual countries implemented various renewable energy sources’ support systems that in varying degree facilitate
construction and operation of biogas plants. Mechanisms currently existing in chosen EU countries are indicated
below. These mechanisms, together with their limitations, are described in details for chosen EU countries in Annex I.

Table 3. Renewable energy production support systems in chosen countries.

Mechanism

Investment subsidy

BE

DK

X*

FR

DE

IT

X

Secure payment added to the revenues of producing or selling the electricity on the

NL

PL

X

X

X

market

Secure payment added to the revenues of selling the heat on the market

X

Secure payment added to the revenues of selling the biomethane on the market

X

Subsidy in form of certificates for producing or selling the electricity on the market

X

Feed-in tariffs (guaranteed payment) for selling the electricity on the market

X

X

X

X

X

X

X

X

X

X

Feed-in tariffs (guaranteed payment) for selling the heat on the market

Feed-in tariffs (guaranteed payment) for selling the biomethane on the market

Tax aid systems

X
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7. Summary
There are many reasons why it is worth to promote micro-scale digestion (MSD). MSD is a local energy source and
therefore increases the energy security as well as decreases the grid load. MSD utilizes manure, produces energy and
fertilizer. It helps farmers become more self-sufficient and productive. MSD creates new work places and contributes
to retaining the capital in the region.
Furthermore, the odours and greenhouse gases emissions are reduced, because manure is treated before storage. For
this reason the greenhouse gases emission saving potential of MSD is huge. Methane is used as a fuel instead of being
released to the atmosphere, where it has a global warming potential 23 times higher than CO2.

For 1 kg of CO2 equivalent reduced by replacement of fossil fuels by biogas
there is an additional approx. 1 kg of CO2 equivalent (mainly methane) reduced
by replacement of traditional manure management by manure digestion
It doubles emission reduction!!! (average for chosen EU countries)

Investing in the micro biogas plants for some countries can be even a few times more effective than investing in simple
reduction of the energy consumption, if the greenhouse gas emission reduction is taken as a goal.

Taking into account above mentioned benefits it is obvious that promoting MSD should be possibly multidimensional:
include environmental, social and economical aspects.
It is crucial to discuss the role of renewables in the EU energy market based on objective and comprehensive analyses.
In the public discussion, there are a lot of frequently repeated statements, which may not very precisely reflect the
results of objective statistics. The commonly used slogan, that promoting renewable energy sources through legal
regulations always leads to higher energy cost for households can be disputed.
Financial support systems are often required to ensure return on the investment. However the costs of such a system
may be compensated by above mentioned socio-economic and environmental benefits of manure digestion.
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Annex 1. Legal framework conditions for microscale digestion in EU
1.1. Belgium
a. Investment subsidy
A new investment subsidy will be introduced at the beginning of 2015. VLIF (Flemish agricultural investment funds)
will be providing 30 % of total investment financing in the next months. However the proposal is not final yet.
b. Certificates for producing or selling the electricity on the market
In Belgium electricity production from renewable energy sources is supported through Green Power Certificate (GPC)
mechanism. GPC is a marketable, electronic and transferable intangible property that shows that a particular
production plant produces an amount of renewable energy. There are no specific requirements regarding installed
power or minimum installation efficiency. The value of support is 93 euro per 1 000 kWh of produced electricity. The
subsidy will be available for a duration of 10 years.
c.

Tax aid

The investment can be deducted from the profits of the taxable period in which the assets are acquired or established
(that is, become depreciable). When the deduction cannot be fully set off against the profits of the taxable period, the
proportion of the investment deduction that has not been used can be carried forward without any time limit and can
be set off against the profits of the subsequent taxable periods.
d. Legal framework conditions for implementation of a biogas plant
Construction of a biogas plant in Belgium requires a Class III environmental permit. This is the lowest level of permit. It
is easy to acquire, one needs to make a notification and an announcement of change in the production process.

1.2. Denmark
a. Feed-in tariffs (guaranteed payment) for selling the electricity on the market
The feed-in tariff system for electricity is based on guaranteed payment for electricity from biogas sold on the market.
There are no specific requirements regarding installed power or minimum installation efficiency. The duration of the
system is not set, however, the level of guaranteed payment will drop from 0.153 €/kWh to 0.14 €/kWh by 2020.
b. Feed-in tariffs (guaranteed payment) for selling the biomethane on the market
The feed-in tariff system for selling the biomethane on the market is based on guaranteed payment for gas sold on the
market.
There are no specific requirements regarding installation capacity or efficiency, however, the level of the feed-in tariff
varies from 0.100 up to 0.153 €/kWh depending on the use of methane. The duration of the system is not set but the
level of guaranteed payment will drop gradually to a level of 0.090 – 0.14 €/kWh by 2020.
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c.

Tax aid

No energy tax is paid on heat from biogas CHP or heat from biomass in general, apart from what is required according
to the EU Energy Tax Directive. It may amount to a value of 0.06 €/kWh.
d. Legal framework conditions and barriers for implementation of a biogas plant
In general, the legal framework in Denmark is quite supportive for biogas plants construction. However, approval by
authorities is often time-consuming. If plants are to use organic industrial waste, regulation is very complicated due to
EU regulations. If no waste is utilized, national rules can be applied, which are far more reasonable.

One of the main barriers is a lack of willingness to grant loans for biogas projects. There is a need for presentation of
examples of successful projects. Another barrier is the limitation on biomass types, as the use of energy crops is
restricted by law. A few bad examples caused a "Not In My Backyard" effect. However this may be of far less
importance in case of micro scale installations, as they will be placed on the farms.

1.3. France
a. Investment subsidy
Territorial support for biogas implementation is provided from various bodies: ADEME (Agence de l’Environnement et
de la Maîtrise de l’Énergie), local authorities, Ministry of Agriculture. The support is provided to optimize projects in
environmental and energy terms. There are no requirements regarding the range of supported electric power nor the
range of investment costs. The current subsidy level varies in a range between 25% and 50% of investment costs. The
subsidy covers all elements of the investment with specific support for heating networks. As lower subsidies are
granted more often, the current average value of subsidy is about 30%.
b. Feed-in tariffs (guaranteed payment) for selling the electricity on the market
The support mechanisms for electricity production from biogas in France set by the government in the article of 19
May 2011 that provides new electricity feed-in tariffs for biogas systems with 15 years contracts, this alone represents
a support scheme amounting to 300 million Euro /year which translates into an increase of about 1% of the electricity
bill of the end consumer by 2020.
The level of guaranteed payment depends on substrate nature, type of installation, energy efficiency, size of plant and
ranges from:
•
•

111.9 €/MWh : for units over 2MW, with up to 20% of manure slurry and no more than 35%
of primary energy conversion
to 199.7 €/MWh : for units below 150kW, with more than 60% of manure slurry and more
than 70% of primary energy conversion

The feed-in tariff system is available only for new installations.
c.

Feed-in tariffs (guaranteed payment) for selling the biomethane on the market

The support mechanisms for biomethane injection into the natural gas grids in France set by the government in the
article of 23 November 2011 that provides the tariffs of biomethane injected on the gas distribution grid. Depending on
the characteristics of the unit, tariffs range from:
•
•

45 €/MWh : for industrial units with gas flows above 350 m³/h
to 125 €/MWh : for units below 50 m³/h using "intermediate cultures and waste or residues
coming from agriculture, forestry and agro-industries".
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d. Tax aid
Biogas production is considered a farming activity, provided the plant is owned mainly by farmers and the substrates
are mainly from agricultural origin. Most small scale plants will fall under this category. Farming activities beneficiate
from reduced local taxes.
e. Legal framework conditions and barriers for implementation of a biogas plant
Biogas plant construction requires complex environmental permits. Banks consider these projects risky. The main
problem for banks is whether there will always be enough substrate to feed the plant. For micro-scale plants an
additional problem is that the investment is too high compared to the amount of biogas you can produce using only
manure.

Little knowledge of people about micro scale biogas plants in combination with a very bad reputation concerning
odours and performances of waste treatment plants leads to the "Not In My Backyard" symptom. Therefore
neighbours are weary when there is a biogas plant project. There is an informational campaign aimed at
demonstration of differences between these two activities. However the introduction of source-sorted household
waste in agricultural plants is favoured instead of micro-scale combined heat and power (CHP) plants.

There is a strong objection against energy crops utilization. However in case of manure based micro-scale plants small
proportion of energy crop may be beneficial.

1.4. Germany
a. Investment subsidy
On a national level investors can apply for low interest loans. In August 2014 the following programs exist:
•

KfW-Program Renewable Energies “Standard”

Includes biogas plants, up to 100 % of the net investment costs can be financed, accessible via the investor’s regular
bank, no deadline specified
•

KfW-Program Renewable Energies “Premium”

Valid for periphery of the biogas plant, e.g. installation or expansion of a district heating system or the construction of
a micro gas-grid or large heat storage tanks. Up to 100 % of the net investment costs can be financed, accessible via
the investor’s regular bank, no deadline specified.
•

Rentenbank Program “Energie vom Land”

Includes biogas plants, up to 100 % of the net investment costs can be financed, accessible via the investor’s regular
bank, runs until 31 Dec. 2014
•

BAFA support for heating and cooling grids as well as storage

Level of support depends on the parameters of the heating/cooling network. If average diameter of flow pipe < DN
100: 100 Euro per meter length of the flow pipe, max. 40% of investment costs, but not more than 10 Mio. Euro per
project; if average diameter of flow pipe > DN 100: 30% of investment costs, but not more than 10 million Euro per
project, no deadline specified.
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b. Feed-in tariffs (guaranteed payment) for selling the electricity on the market
In Germany there is a special system of guaranteed payment for selling electricity from renewable energy sources on
the market. In case of biogas the system is applicable to installations that meet specific requirements:
•
•
•

Micro-scale digestion with minimum 80% slurry/manure (except chicken and poultry
manure)
Only if feedstock is biomass acc. to Biomass Ordinance; micro-scale digestion in the range
100-150 kWe will only receive the feed-in-tariff for 50 % of the electricity produced
If the feedstock contains 90 % of biowastes, micro-scale digestion in the range 100-500 kWe
will only receive the feed-in-tariff for 50 % of the electricity produced

The feed-in tariff system is applicable for installations commissioned after 1 August 2014. There are no specific
requirements regarding installation efficiency, however the level of the feed-in tariff depends on the installed power:
•
•
•

0.2373 €/kW for installation power capacity up to 75 kWe
0.1366 €/kW for installation power capacity up to 150 kWe
0.1526 €/kW for installation power capacity up to 500 kWe

The system will last for 20 years + year of commissioning, however for MSD that will be commissioned after 31 Dec.
2014 and before 1. Jan. 2016 the feed-in tariff will be reduced by 2%. For MSD starting up after 1. Jan. 2016 a quarterly
degression of 0.5 % will apply.

New biogas plants > 100 kWe that provide electricity on demand (flexible biogas production) may claim 40 €/kW per
year as a premium (for a period of 10 years).
c.

Tax aid

Biomethane as vehicle fuel is exempt from the energy tax (equal to CNG) until 2018.
d. Legal framework conditions and barriers for implementation of a biogas plant
Every biogas plant is a ”building structure” and therefore needs at least a building permission by Construction Law.
The approval authority verifies, if the plant may be implemented at the proposed location and if the construction
project meets the building regulations. The permission by Construction Law is needed for biogas plants with a raw
biogas production < 1.2 million m³/a and non-waste feedstock. The investor has to actively approach all relevant
authorities to get the required permission documents.

Biogas plants with a raw biogas production ≥ 1.2 million m³/a or feedstock from waste need to pass the approval
procedure according to the Federal Emission Control Act. The approval process by the emission control act is more
complex as well as more demanding and requires higher efforts in terms of time, organization and finances than the
permission by construction law and is either with or without public participation.

During the operation, regular re-checks of the biogas plant have to be done by an expert for explosion safety, water
protection and regular tightness tests of substrate and gas pipelines by a specialist company.

The new EEG 2014 basically demands direct marketing of electricity produced in a combined heat and power (CHP)
with an installed electrical capacity of minimum 100 kW. It is, however, still possible to claim a feed-in tariff for 50 % of
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the produced electricity. The feed-in tariffs will be limited to the basic amount and no further bonuses will be granted
for using energy crops and / or using a high share on manure. Without the bonuses the income from feeding the
electricity into the grid is too low to be economically attractive. Exceptions are the small biogas plants with an installed
electric power of maximum 75 kW.

Small-scale biogas plants have, due to their high technical standard, high investment costs. At the moment there are
no special promotion programs for the construction or operation of micro-scale digestion.

The predominant part of the German population is in favour of the further expansion of renewable energies. Despite
all this, especially the biogas technology in the media is treated negatively and almost every new biogas investor must
deal with citizens' groups who are against the biogas plant and has to break down prejudices ("Not In My Backyard"
symptom). Social barriers are often related to the cultivation of maize as energy crop. Opponents claim that the
increasing maize cultivation has negative effects on the beauty of the landscape, decreases biodiversity and causes
over-fertilization of soils plus excessive use of pesticides and herbicides. Also the traffic related with harvesting and
transporting maize to the silo is perceived as problematic – too many vehicles, too noisy and too many exhaust
emissions. Apart from that biogas is more and more often regarded as being too expensive.

1.5. Italy
a. Feed-in tariffs (guaranteed payment) for selling the electricity on the market
The feed-in tariff system for electricity is based on guaranteed payment for electricity from renewable energy sources
sold on the market. The system is available only for new installations and the duration of support lasts for 20 years.
In case of electricity produced from biogas the guaranteed level of payment depends on the installed capacity and type
of substrates. The required quality of substrates is more than 30% of crop biomass (eg. silage) or more than 70% of byproducts (eg. livestock manure).

There are no specific requirements regarding installed power or minimum installation efficiency, however the level of
guaranteed payment depends on the installed electric capacity and the type of used substrate and varies from 140 (for
installations with electric power between 600 up to 1 000 kW) up to 236 €/MWh (for installations with electric power
between 1 up to 300 kW) of electricity sold on the market.
b. Feed-in tariffs (guaranteed payment) for selling biogas on the market
The feed-in tariff system for biogas is based on guaranteed payment for sold biogas. The system is available only for
new installations and the duration of support lasts for 20 years. The level of guaranteed payment depends on the
target utilization of biogas. There are three different cases possible:
•
•
•

biomethane fed into natural gas grid
biomethane used as fuel for transports
biomethane used in combined heat and power plants (CHP)

In case of biomethane fed into natural gas grid the guaranteed payment is calculated on a basis of the average price of
natural gas in 2012 and the monthly average price of natural gas using equation:
Incentive = (Pma 2012 x 2) – Pmm
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where:
Pma - average price of natural gas 2012,
Pmm - monthly average price of natural gas.
c.

Tax aid

Until the year 2013 the turnover from the production of electrical energy generated by biogas from farm, was not
subject to tax because it is considered farming production. From the year 2015 it will be required to pay IVA on 25% of
the revenue of the energy sold. In the year 2014 the exemption is still valid but only for micro systems.
d. Legal framework conditions and barriers for implementation of a biogas plant
Biogas plant construction requires permits according to construction, storage capacity, safety requirements,
maximum emissions, use of digestate, and registration of green fertilizers. Recently in Italy the permit procedure has
been reformed in an effort to simplify the administrative burden for applicants and make the procedures more cost
effective. The so called “autorizzazione unica ambientale (UAU)” covers for: the waste-water discharge authorization,
the air emissions permits, notifications and leaves concerning noise pollution, the notifications prescribed within
simplified waste treatment authorization procedures, preventive notifications concerning the agronomic use of
livestock manure and of oil mills’ vegetable water and the authorization to the use of sewage sludge in agriculture.

In order to obtain the permit, a specific request has to be submitted to the Council (notably to the Council’s desk called
“Sportello unico per le attività produttive – Suap”) the UAU will then be granted by the Province (unless regional law
allocates this competence to a different authority) and last for 15 years.

As the costs of micro biogas plants are high, the current incentives are too low in relation to the cost of the plant.
Moreover there is uncertainty about the duration of the incentives

1.6. The Netherlands
In the Netherlands, support for a micro-scale digestion consists of available investment subsidies and secure payment
added to the revenues of producing or selling the electricity/heat/biogas on the market.
In the Netherlands there is a special funding system for renewable energy production, SDE+ (Subsidy for Sustainable
Energy). The subsidy system is available for new installations and lasts for 12 years. Every year a fixed amount of
money is assigned for different categories in this funding system. The regulation supports also other types of
renewable energy sources, like wind and solar. For biogas from manure, there are three categories: Combined Heat
and Power (CHP), Heat and Green gas. These are subdivided in amongst others co-digestion and manure digestion.
For manure digestion you have to use at least 95% of manure.
a. Investment subsidy
The support programs in the Netherlands are mostly regional and are implemented by individual provinces. There are
no requirements regarding the range of supported electric power, however the maximum support value is usually set
between € 50 000 and € 200 000. The current subsidy level is 40 or 50% of the purchased hardware cost.
b. Secure payment added to the revenues of producing or selling the electricity on the market
For a micro-scale electricity production based on digestion biogas the relevant category is combined heat and power
plant (CHP). Other categories include heat from biogas and biogas upgrading to grid standards.
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There are no specific requirements regarding installed power or minimum installation efficiency. The minimum
manure share in the fuel mix should be over 50%. The level of support varies from 0.069 (for mixed fuel sources) up to
0.15 €/kWh (for installations with a manure share higher than 95%) of sold electricity. These subsidies include the
market price of electricity.
c.

Secure payment added to the revenues of producing or selling heat on the market

In the Netherlands, in case of heat from a manure digestion powered combined heat and power plants (CHP), the
same funding system is available - SDE (Subsidy for Sustainable Energy).

There are no specific requirements regarding installed power or minimum installation efficiency. The minimum
manure share in the fuel mix should be over 50%. The level of support varies from 19.444 up to 31.4 €/GJ of sold heat.

Also supported with exploitation subsidy SDE, is heat generated throught direct combustion of biogas in a boiler. The
minimum manure share in the fuel mix should be over 50%. The level of support varies from 19.444 up to 20.6 €/GJ of
sold heat. These subsidies include the market price of heat.
d. Secure payment added to the revenues of producing or selling biogas on the market
In the Netherlands in case of biogas upgrading to natural gas grid standards, the same funding system is available SDE (Subsidy for Sustainable Energy). For a micro scale gas production based on digestion biogas the relevant
category is Green gas. Dutch natural gas (including green gas) has a methane content of 89%.

There are no specific requirements regarding installed power or minimum installation efficiency. The minimum
manure share in the fuel mix should be over 50%. The level of support varies from 0.4828 (for mixed fuel sources) up to
1.0345 €/Nm3 (for installations with a manure share higher than 95%) of sold biogas.
e. Tax aid
Tax incentives are not directly applicable to renewable energy, although assets for which this tax incentive is
applicable can be used as part of the production of energy from renewables. Direct heat delivery to neighbouring
companies is exempt from energy tax. Direct delivery of gas and electricity is no exempt.
f.

Legal framework conditions and barriers for implementation of a biogas plant

To be able to build a biogas installation a planning permit (“omgevingsvergunning”) is needed, which includes permits
for spatial planning (zoning), environment, construction, water protection, ammonia emissions etc. Next to the
planning permit, the installation needs to be accredited by the Netherlands Food and Consumer Product Safety
Authority (NVWA) for the use of animal by-product. Depending on the destination of the digestate (spreading on farm
fields verses processing or export) there is strict(er) regulations from the NVWA. Further, (co-) digestion of manure is
also part of the manure law (“Meststoffenwet”), which regulates, among other things, which co-substrates can be used
in the process.

For small scale digesters, up to 25 000 ton, there is upcoming legislation (June 2015) that you can build a small scale
digester without environmental permit, if you can prove you meet pre-described standards. Only a building permit is
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than needed, which can shorten the procedure dramatically. A barrier in the legal framework is that not every
municipality has enough knowledge about biogas. Some are very cooperative, others are very counteracting.

When investments become that high that a loan from the bank is required, the situation gets more complicated as
banks are very unwilling to invest in biogas plants at this point.
The social objections is mostly limited to large projects therefore in case of micro-scale digesters there is not that
much of social attack.

1.7. Poland
a. Investment subsidy
There is no specific support system for micro-scale digesters in Poland. However, it is possible to obtain support form
general RES or agricultural support systems:
•
•

PROW 2014-2020 (Rural Development Programme), the program is currently at the stage of
approval by the EC. Proposed incentive can be up to 63% of eligible investment costs,
GIS (Green Investment Scheme) is a system supervised by National Fund for Environmental
Protection and Water Management. The subsidy can be up to 30% of eligible costs.

b. Feed-in tariffs (guaranteed payment) for selling the electricity on the market
The Energy Law Act guarantees the sale of electricity produced in renewable energy sources as well as in a high
efficiency combined heat and power units (CHP). The high efficiency CHP is defined as a unit that allows minimum
10% energy savings in relation to a reference conventional system.
In the current law energy companies are obliged to purchase electricity offered to them from RES at the average
wholesale market price from the previous calendar year. Therefore, the price for producers of electricity from RES is
"guaranteed" in the sense that it is known that this energy can be sold to certain companies on the market for the last
year's average wholesale market price. But the rules do not specify any minimum price. This price is a market price,
however averaged over an annual period, and applied with a certain time delay, irrespective of the current market
situation. Therefore in the current system of RES support it is not a "fixed price guarantee". In 2013 the average
electricity price on the market was 46.6 €/MWh.
c.

Certificates for producing or selling the electricity on the market

Property Rights Market (PRM) for certificates of origin issued for energy coming from renewable sources is the base of
the system supporting renewable sources of power generation in Poland. Its mechanism was established based on
validated solutions of systems supporting renewable energy sources. Participation in the PRM market allows electrical
power generators from the Renewable Sources and Co-generation areas to sell their property rights with benefit, and
allows the power companies obliged to acquire those rights to comply with their mandatory obligations. The price of
the certificates is not regulated and depends on the supply/demand ratio.
In case of electricity produced from agricultural biogas there are three different certificate types available:
•

•

PMOZE and PMOZE_A (known as "green" certificates) - certificates of property right to
electricity produced from renewable energy sources. In 2014 the average price of green
certificates was about 0.042 €/kWh,
PMGM (known as "yellow" certificates) - property rights to the certificates of origin for
electricity coming from high efficiency heat and power units fired with gas. In 2014 the
average price of yellow certificates was about 0.023 €/kWh,
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•

PMMET (known as "violet" certificates) - property rights to the certificates of origin for
electricity coming from high efficiency heat and power units fired with methane being
liberated and sequestered during mine works in active, being under liquidation or liquidated
hard coal mines or with gas gained from processing of biomass. In 2014 the average price of
violet certificates was about 0.014 €/kWh.

d. Certificates for producing or selling biogas on the market
In 2011 the Property Rights Market (PRM) has been expanded to include property rights for agricultural biogas injected
to the natural gas grid (PMBG - known as "brown" certificates). As in case of electricity the price of the certificates is
not regulated and depends on the supply/demand ratio. The treatment process of biogas necessary for fulfilment of
requirements for the quality of gas fed into the grid is quite expensive. Therefore so far there has been no trading in
property rights for biogas.
e. Tax aid
The electricity produced from RES is exempted from the excise duty on electricity (normally ~5 EUR/MWh) on the
basis of a document confirming cancellation of the certificate of origin of electricity. In case of gas production there is
no excise duty.
f.

Legal framework conditions and barriers for implementation of a biogas plant

No permit is required for installations which are not permanently attached to the ground (e.g. micro biogas plants as
container) - only notification of construction. If there is no local development plan, decision of conditions for
construction and land management must be obtained. Before applying, several documents must be obtained: terms of
grid connection, terms of rainwater drainage, terms of connection to water supply, terms of sewage use.
In case of buildings, a building construction permit decision is required. Moreover, the decision of the Technical
Inspection on operation of pressure (closed) boilers and tanks and environmental impact report may be required.
A permit for the processing of waste (issued for 10 years) is required - but a person who is not an entrepreneur, using
waste for their own needs may be exempted from this. Moreover according to the R10 regulation: land treatment of
liquid from anaerobic treatment of animal and plant waste and digestate from anaerobic treatment of animal and
plant waste results in benefit to agriculture or an improvement of the environment.

There is little knowledge among people about micro-scale biogas plants. Most people associate agricultural biogas
plants with waste treatment plants that have bad reputation concerning produced odours.
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Annex 2. Greenhouse gas emissions
calculations
For the purpose of this report authors have developed estimation of possible effect on greenhouse gases (GHG)
emission due to consumption of energy generated in micro-scale biogas plant. The values presented in this estimation
should be understood as illustrative only. They are not resulting from extensive studies, but rather from simplified
compilation of the data gathered in the surveys performed during the Bioenergy Farm 2 Project with existing
methodologies for GHG calculation.
The most important conclusion which should be drawn from the below presented results is related to the very high
potential of GHG emission reduction resulting from production and consumption of energy generated in micro-scale
biogas plants. This environmental effect for a given amount of energy replaced is much higher than usually considered
for renewable energy sources (because of the reasons described in this report). Therefore, it is important to provide
comprehensive information to the Policymakers in order to allow them to fully understand the advantages of the
micro-scale biogas generation.

As a first step, the size of micro-scale biogas plants was estimated based on surveys provided by the partner countries.
Based on the information provided and some additional assumptions and simplifications authors performed
simulations with the tool developed in the BioEnergy Farm 1 project (Anaerobic Digestion Profit Calculator ).
The simulations of the typical micro biogas plant were calculated in order to determine the surplus of electricity and
heat which can be used on the farm instead of traditional sources of energy. The substrate mix was assumed as mainly
manure. The assumptions and results are presented Table I.1.
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Table I.1. General results of the micro-scale biogas plants simulations.

methane

electricity from 1
biogas plant surplus
production

heat from 1
biogas plant
1
used externally

m3/year

m3/year

kWh/year

MJ/year

substrate 1
max
power

substrate 2 grass
silage

gas yeld

t/year

t/year

dairy cow liquid manure

amount
kWe
of animals

Belgium
max 30 kWe

30

200

4 141

200

128 528

69 944

191 145

269 565

Denmark
max 100 kWe

100

620

12 837

620

398 434

216 825

647 549

796 046

France
max 100 kWe

100

620

12 837

620

398 434

216 825

647 549

796 046

Germany
max 75 kWe

75

475

9 835

475

305 256

166 118

485 891

617 243

Italy
max 100 kWe

100

620

12 837

620

398 434

216 825

647 549

796 046

Netherlands
max 50 kWe

50

325

6 729

325

208 855

113 657

322 702

429 329

Poland
max 40 kWe

40

265

5 486

265

170 281

92 666

258 914

353 051

This approach allowed also for an estimation of the number of animals in such a defined typical farm which would be
relevant for micro-scale biogas plant application. This information will be utilised in the following steps for estimation
of GHG emissions resulting from traditional manure management which can be avoided by immediate digestion of the
manure in the biogas digester. For the calculations the following assumptions were defined:
Table I.2. Assumptions for the calculations.
CO2 equivalent for CH4

23

unburnt CH4 due to incomplete combustion of the biogas in the engine

0.5%

of produced methane

leakages of CH4 from installation

1.0%

of produced methane

density of CO2

1.96

kg/m3

density of CH4

0.67

kg/m3

electrical efficiency of combined heat and power plants (CHP)

31%

thermal efficiency of combined heat and power plants (CHP)

54%

Calculated methane content of biogas for the proportions of used substrates

retention time

1

54.42%

35

days

At a biogas plant with a manure input of >60% by mass, the share of heat used externally is assumed to be 20% of the heat produced. Source: FNR 2013
(http://mediathek.fnr.de/media/downloadable/files/samples/l/e/leitfadenbiogas2013_web_komp.pdf)
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Next, the yearly emissions of GHG resulting from the methane not converted into energy were estimated.

Table I.3. GHG emissions from unburnt and leaking methane.

not converted into energy

GHG emission from unburnt and leaking biogas not
related to direct CO2 emission (CH4 converted into CO2 eq.
only)

total CH4
unburnt CH4

leakages CH4

m3 of CH4

m3 of CH4

kg of CH4

t of CO2 eq./year

Belgium
max 30 kWe

350

699

703

16

Denmark
max 100 kWe

1 084

2 168

2 179

50

France
max 100 kWe

1 084

2 168

2 179

50

Germany
max 75 kWe

831

1 661

1 669

38

Italy
max 100 kWe

1 084

2 168

2 179

50

Netherlands
max 50 kWe

568

1 137

1 142

26

Poland
max 40 kWe

463

927

931

21

According to 2006 IPCC Guidelines for National Greenhouse Gas Inventories, table 10.14 and country-specific average
temperatures, the estimation of GHG emissions related to the manure management were calculated. GHG emission
from manure management will be avoided if manure will be digested – so this result comes with “-“. Please note that
the numbers of animals are reflecting the size of a single country-specific biogas plant as defined according to Table
I.1.
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Table I.4. Avoided GHG emissions from traditional manure management if manure is digested.
methane emission
avg. annual
temperature2

dairy cows
equivalent

methane emission

total avoided GHG emission from
manure management

kg of CH4/head/year

kg of CH4/year

t of CO2 eq./year

for dairy cows
and temperature3

Belgium
max 30 kWe

10

200

21

4 200

-97

Denmark
max 100 kWe

8

620

21

13 020

-299

France
max 100 kWe

12

620

25

15 500

-357

Germany
max 75 kWe

8

475

21

9 975

-229

Italy
max 100 kWe

14

620

29

17 980

-414

Netherlands
max 50 kWe

10

325

21

6 825

-157

Poland
max 40 kWe

7

265

21

5 565

-128

From both values – avoided GHG emissions from manure management and GHG emissions from unburnt and leaking
methane, the specific GHG emission factor for the electricity generation from biogas can be estimated. For the
purpose of this estimation, the GHG emission resulting from conversion of biogas into energy was not taken into
account due to commonly accepted rule that for short-carbon-cycle renewable energy generation like bioenergy, the
GHG related directly to the energy generation should be assumed as zero.

Table I.5. Specific GHG emission factors for the electricity generation from biogas.
GHG emission from unburnt
and leaking biogas not related
to direct CO2 emission

total avoided GHG emission from
manure management

electricity from 1 biogas plant
surplus production

specific emission factor for
electricity generation
from biogas

(CH4 converted into CO2 eq. only)

t of CO2 eq./year

t of CO2 eq./year

kWh/year

kg of CO2 eq./kWh el

Belgium
max 30 kWe

16

-97

191 145

-0,42

Denmark
max 100 kWe

50

-299

647 549

-0,39

2

Average annual temperatures according to http://www.climatemps.com/countries-i.php

3

2006 IPCC Guidelines for National Greenhouse Gas Inventories, table 10.14

.
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GHG emission from unburnt
and leaking biogas not related

total avoided GHG emission from
manure management

to direct CO2 emission

electricity from 1 biogas plant
surplus production

specific emission factor for
electricity generation
from biogas

(CH4 converted into CO2 eq. only)

t of CO2 eq./year

t of CO2 eq./year

kWh/year

kg of CO2 eq./kWh el

France
max 100 kWe

50

-357

647 549

-0,47

Germany
max 75 kWe

38

-229

485 891

-0,39

Italy
max 100 kWe

50

-414

647 549

-0,56

Netherlands
max 50 kWe

26

-157

322 702

-0,41

Poland
max 40 kWe

21

-128

258 914

-0,41

Having the amount of electricity surplus generated in a single biogas plant it was assumed that such amount of energy
will be consumed instead of electricity from the grid. Therefore, by such replacement GHG emission related to the use
of electricity from national system is avoided. GHG emission from electricity from the national grid will be avoided if
manure will be digested to generate electricity – so this result come with “-“. The relevant emission factors were
obtained from the partner countries.

Table I.6. Avoided GHG emissions if electricity from biogas replaces traditional source (the national grid).
avoided GHG emission

emission factor for electricity consumed from
the national grid

electricity from 1 biogas plant surplus
production

kg of CO2/kWh el

kWh/year

t of CO2 eq./year

Belgium
max 30 kWe

0.285

191 145

-54

Denmark
max 100 kWe

0.358

647 549

-232

France
max 100 kWe

0.055

647 549

-36

Germany
max 75 kWe

0.595

485 891

-289

Italy
max 100 kWe

0.433

647 549

-281

Netherlands
max 50 kWe

0.460

322 702

-148

from electricity consumption
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Poland
max 40 kWe

0.812

258 914

-210

the next logical step was to estimate GHG emissions related to the consumption of heat energy which is generated in
the biogas plant and can be used instead of the traditional source. Similarly to the previous approach, the survey
among the partner countries was conducted. As an expert estimation the most common (for the farm) heat source was
defined and corresponding GHG emission factor. In the result total amount of GHG emissions which can be avoided by
using surplus heat from the biogas plant was estimated.

Table I.7.Avoided GHG emissions if heat from biogas replaces traditional fossil source.

fossil fuel used
for heat generation

efficiency of
fossil heat
generation

avoided GHG emissions

lower heating value

emission factor for
heat consumption

heat from 1
biogas plant
surplus production

MJ/kg or MJ/m3

kg of CO2/MJ

MJ/year

t of CO2 eq./year

from heat
consumption

Belgium
max 30 kWe

electricity

99%

-

0,285

269 565

-78

Denmark
max 100 kWe

oil

86%

39.8

0,0740

796 046

-68

France
max 100 kWe

natural gas

86%

57.5

0,0589

796 046

-55

Germany
max 75 kWe

oil

86%

39.8

0,0780

617 243

-56

Italy
max 100 kWe

LPG

86%

46.1

0,0736

796 046

-68

Netherlands
max 50 kWe

natural gas (89%)

86%

31.6

0,0568

429 329

-28

Poland
max 40 kWe

coal

80%

20.7

0,0927

353 051

-41

Having all the above results, the summary of avoided total GHG emission was calculated for each typical biogas plant.
Two separate scenarios were taken into account: if only electricity is utilized, and if electricity and heat are utilized
jointly.
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Table I.8. Total GHG emission balance for each typical biogas plant.

GHG emission from
unburnt and leaking
biogas

total avoided GHG
emission from
manure
management

avoided GHG
emission

avoided GHG
emissions

from electricity
consumption

from heat
consumption

emission balance electricity only

emission balance –
electricity+heat

t of CO2 eq./year

Belgium
max 30 kWe

16

-97

-54

-78

-135

-213

Denmark
max 100 kWe

50

-299

-232

-68

-481

-550

France
max 100 kWe

50

-357

-36

-55

-342

-397

Germany
max 75 kWe

38

-229

-289

-56

-480

-536

Italy
max 100 kWe

50

-414

-281

-68

-644

-712

Netherlands
max 50 kWe

26

-157

-148

-28

-279

-308

Poland
max 40 kWe

21

-128

-210

-41

-317

-358

Having the GHG emission balance and the generated electricity surplus country-specific emission reduction factors
were calculated. This was also performed in two scenarios: if only electricity is utilized, and if electricity and heat jointly
are utilized.
It should be noted, that specific emission reduction differs from specific emission factor. Specific emission reduction
includes in the emission balance also emission savings related to the fossil fuels replacement, since the specific
emission factor includes only emissions from generation (leakages and unburnt methane) and avoided emissions from
manure management.
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Table I.9. Specific GHG emission reduction factors for biogas energy.

emission balance electricity only

emission balance electricity+heat

t of CO2 eq./year

electricity from 1
biogas plant
surplus
production

specific emission
reduction for
electricity from biogas

kWh/year

specific emission
reduction for
electricity+heat from
biogas

kg of CO2 eq./kWh el

Belgium
max 30 kWe

-135

-213

191 145

-0.71

-1.11

Denmark
max 100 kWe

-481

-550

647 549

-0.74

-0.85

France
max 100 kWe

-342

-397

647 549

-0.53

-0.61

Germany
max 75 kWe

-480

-536

485 891

-0.99

-1.10

Italy
max 100 kWe

-644

-712

647 549

-0.99

-1.10

Netherlands
max 50 kWe

-279

-308

322 702

-0.87

-0.95

Poland
max 40 kWe

-317

-358

258 914

-1.22

-1.38

Table I.10 presents a comparison of the three kinds of factors calculated with GHG emission factor for the electricity
consumed from national grid. It should be noted that the values below result from simplified estimation relevant only
to the analysed examples of biogas plants and should not be used as obsolete values for any official reporting. Because
the types of biogas installations may differ from each other significantly it is strongly recommended to perform
specific analyses for each specific case by an experienced consultant.

Table I.10. Specific GHG emission factors and GHG emission reduction for biogas energy.
emission factor for the electricity
from national grid consumed

specific emission factor for
electricity from biogas generation

specific emission reduction for
electricity from biogas generation
+ utilization

specific emission reduction for
electricity + heat from biogas
generation + utilization

kg of CO2 eq./kWh el

Belgium
max 30 kWe

0.29

-0.42

-0.71

-1.11

Denmark
max 100 kWe

0.36

-0.39

-0.74

-0.85

France
max 100 kWe

0.06

-0.47

-0.53

-0.61
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emission factor for the electricity
from national grid consumed

specific emission factor for
electricity from biogas generation

specific emission reduction for
electricity from biogas generation
+ utilization

specific emission reduction for
electricity + heat from biogas
generation + utilization

kg of CO2 eq./kWh el

Germany
max 75 kWe

0.60

-0.39

-0.99

-1.10

Italy
max 100 kWe

0.43

-0.56

-0.99

-1.10

Netherlands
max 50 kWe

0.46

-0.41

-0.87

-0.95

Poland
max 40 kWe

0.81

-0.41

-1.22

-1.38

The authors understand that above numbers may not seem clear for everybody. Therefore, more general conclusions
and statements are included in the main part of the report.
From the above tables it should only be noticed that production and utilisation of the energy from biogas may bring
much higher environmental benefits than it is often generally considered for renewable energy sources. Therefore, the
supplementation of the country energy-mix with the energy from biogas should be very desirable, if the country
targets the reduction of Global Warming Effect. The French example is supporting this thesis particularly, because,
according to Table I.10, proper replacement of fossil energy by energy from biogas may result with 10 times bigger
environmental benefits than simple reduction of consumption (1 kWh of electricity saved results with 0.06 kg of CO2
eq. savings, since 1 kWh of electricity generated in biogas plant and consumed instead of electricity from the grid
results with 0.61 kg of CO2 eq. savings).
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Annex 3. Bioenergy Farm 2 – a few words about
the project
3.1.Addressing the needs of farmers framed in BioEnergy Farm 1

The BioEnergyFarm 1 project, completed in 2013, was concerned with increasing the use and production of bioenergy
and biofuels in agriculture. The outcomes are presented in reports that can be found on the website
www.bioenergyfarm.eu. The bioenergy scans performed in the framework of the project led to a conclusion that
farmers are more interested in using manure of their animals to produce biogas on a very small scale, than in other
bioenergy projects (level of scale of micro-scale digesters is shown in Chapter 1.3, Figure 1).
The project also showed that the public opinion regarding large scale manure digesters became more negative in the
last years, mainly due to the use of energy crops like maize in the process. Therefore the second BioEnergy Farm
project concentrates on micro-scale digesters, which are utilizing the manure from farmers’ own farms as feedstock.
BioEnergy Farm 2 project is implemented from 1/03/2014 to 31/12/2016 and involves 13 partners from 7 European
countries, whose activities are focused around renewable energy industries. The project focuses on encouraging
farmers to increase the economic competitiveness and environmental sustainability of their farms through application
of micro-scale digestion technologies.

3.2.Aims of BioEnergy Farm 2

Providing information and a tool for feasibility assessment
The aim of the project is to disseminate well-structured and unbiased information about the feasibility of micro-scale
digestion using the manure of the farm. The main tool developed in the project is a biogas calculator for farmers,
enabling them to check micro-scale digestion feasibility on their farms. The calculator is available online at the project
website and it is a free tool, supported by instructions and free expert advice. Brochures, workshops, study visits and
sessions with energy advisors will help farmers evaluate the possibilities. Moreover, 60 experts will be trained to help
farmers prepare business plans.

At least 60 MW installed power, 80 million € of investments, 90 kton less CO2 emissions by 2020
BioEnergy Farm 2 project assumes that farmers with the support of experts trained in the project will prepare business
plans for 110 MW of energy from manure digesting. In the end it might turn out that not all of the business plans are
implemented. Therefore we expect the total energy production capacity on farms can increase by 60 MW by the year
2020, in the countries involved in the project. A short-term aim is to reach 28 MW in 1.5 year after the end of the
project.

Informing Policymakers about the Potential of Micro-Scale Biogas Production
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To popularise micro-scale biogas production and make it more profitable for farmers, the project consortium will
promote this technology and inform policy makers about its advantages and potential. Project partners will
disseminate this Guide for Policy Makers, containing information on the solutions implemented in different European
countries, and use best practices to try to convince policy makers to adopt adequate solutions.
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Annex 4. 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
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
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(at)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 |
T: +45-(0) 8743 8400
E: info@agrotech.dk | W: www.agrotech.dk
Organic Denmark ORGANLAN
Silkeborgvej 260 | 8230 Åbyhøj
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 |
T : +33-(0)1 44 95 08 00
E : trame@trame.org | W : http://www.trame.org
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Contact us for questions and more information

www.BioEnergyFarm.eu

#BioEnergyFarm

