
Biomethane: 
The energy system’s 
all-rounder.
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The efficient use of biomass is essential.

Biomass is a finite but widely available resource. It is vital for 
human and animal food production and is characterised by 
numerous industrial applications in sectors such as paper, 
wood, and furniture manufacturing. In addition to such mat
erial applications, biomass also plays an important role in the 
future realisation of a sustainable energy system, and is of par-
ticular importance to the provision of heat, electricity and fuel 
in the context of Germany’s energy transition.

The substantial impact of biomass on our daily lives combined 
with the finite nature of the resource has made efficiency 
maximisation of paramount importance.

One of the most auspicious applications of biomass is the 
generation of biogas. By the end of 2015, there will be roughly 
9,000 plants in which biogas is created through the fermenta-
tion of biomass. There is currently technology available on the 
market which allows biogas to be upgraded to the quality of 
natural gas – so-called “biomethane” or “bio natural gas” – and 
to be injected into the grid. This process allows for the replace-
ment of conventional natural gas in many areas, thus making 
an important contribution to climate protection. Currently, 
more than 185 plants feed biomethane into the natural gas grid. 
Other projects are currently being planned or constructed. For 
a more detailed overview visit www.biogaspartner.com.

This brochure provides you with important facts about biogas 
injection. Allow yourself to be convinced of the virtues of bio
methane, the energy system’s all-rounder.
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Biomethane protects our climate.

Biomethane extracted from biomass can replace fossil-based 
natural gas. In this way, it can reduce the emissions from 
greenhouse gases, and thus achieve an important contribu-
tion to a sustainable and environmentally-friendly energy 
economy.

CO2 emissions resulting from the burning of fossil-based en-
ergy sources are known to be a primary cause of global warm-
ing. Natural energy sources such as biomethane release only 
as much CO2 as is absorbed from the atmosphere by plants 
as they mature. Thereby, the ideal circumstances of climate-
neutral energy consumption become conceivable.

The utilisation of agricultural waste by biogas generation 
can make a further contribution to climate protection. The 
fermentation of liquid manure and the subsequent output in 
the field reduces the potential of global warming. This positive 
consequence is unique to biogas production. It is for this rea-
son that biogas and biomethane can be seen as having a more 
positive influence on the global climate balance than other 
forms of biomass currently in use.



5e f f i c i e n c y  –  o u r  F o c u s .

Biomethane stabilises  
the energy system.

The supply of biogas and biomethane can be maintained all 
year round. Slurry, manure, and organic waste resulting from 
food-processing continues to accumulate. Similarly, harvested 
biomass is stored in silos designed large enough to maintain the 
necessary supply of energy from biogas throughout the year.

Thus, the production of biogas and biomethane makes an 
important contribution to a stable and reliable energy supply. 
The regularity of supply has the ability to balance the fluctuat-
ing electricity production originating from alternative renew-
able energy sources such as wind and photovoltaic.

This advantage is increased by the ability to inject the gas dir
ectly into the existing natural gas grid and to use it indepen-
dently of its production location. Thus, biomethane plays an 
important role in the context of Germany’s energy transition.
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Biomethane reduces  
import dependency.

Some 97 per cent of Germany’s oil and over 85 per cent of the 
country’s natural gas is imported. A large proportion of these 
imports originates in countries whose future political stability 
remains incalculable. In light of such deterministic geopoli-
tics, the strategic relevance of a secure energy supply has in-
creased in Germany and the EU.

Biomethane is created from indigenous, renewable resources 
and organic waste products. Legitimate prognoses project a 
sufficient amount of resources for biomethane to supply ten 
per cent of Germany’s current demand for natural gas by 2030. 
These calculations take Germany’s overall energy goals for 
the future into consideration. This would allow the country to 
import less natural gas, and to significantly increase energy 
security.

The well established and closely linked European natural gas 
grid provides good opportunities for the cross-border trad-
ing and marketing of biomethane and through this, to lower 
import dependency in the European network and reach the 
biomethane targets of many European countries.
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Biomethane stimulates  
regional development.

The production of biogas from regional resources creates jobs, 
especially in agriculture, supply logistics, engineering, plant 
construction, and maintenance.

This allows local farmers to profit in particular from resulting 
developments in related “non-food” sectors of local economic 
development. These sectors provide increased planning se-
curity and create an opportunity for alternative sources of 
revenue.

As plant operators or partial plant owners, the commer-
cialisation and injection of biogas allows farmers to become 
direct beneficiaries of overall regional economic prosperity. 
Technology-related occupations in Germany are created,  
not only to satisfy domestic demand for German biogas tech-
nology and German expertise, but also in the German export 
market.
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Biomethane is eco-friendly.

A variety of organic materials can be used in biogas plants 
exclusively, or in combination with others, without substantial 
technical alternation to the facility. Typically, crops commonly 
used for the generation of energy are processed together with 
biogenic waste, thus providing site-specific adaptability of the 
energy mixture used.

The cultivation of energy crops is generally associated with 
the formation of monoculture. However, due to the diversity 
of resources that can be used for the production of biogas this 
is no longer a necessary concern. Moreover, farmers tend to 
be interested in cultivating a large variety of plants in order to 
ensure the fertility of their cropland.

Existing research projects in this area focus primarily on the 
implementation and accelerated cultivation of various energy 
crops. Furthermore, new cultivation methods are being field 
tested, and thereby adapted to local conditions.

The production of biomethane necessitates a comprehensive 
understanding of the preservation of biodiversity contextual-
ised within a multifaceted landscape. The cultivation of fuel crops 
for the production of biogas is capable of being integrated 
into existing agro-ecosystems, and provides opportunities for 
the responsible use of natural resources.



Biomethane secures patterns of 
material flow at the local level.

The generation of biogas creates a simple and ecological 
means of harnessing the solar energy preserved within plants, 
and thereby locally sustains the circulation of nutrients.

The anaerobic digestion of biomass generates biogas, which 
can be converted into energy. A digestate is created as a by-
product comprised of all non-digestible substances and all 
mineral deposits contained within the biomass. In addition 
to basic nutriment composites found in plants, such as nitro-
gen, phosphorus and calcium, unused trace elements are also 
measurable.

Biogas plants are always located in close proximity to areas 
where biomass is cultivated. This circumvents the need for 
energy-intensive transportation of energy crops to the plant 
location, and minimises the cost of redistributing the by- 
product throughout surrounding cropland. The by-product 
can be used as a commercial fertiliser, thus reducing the costs 
associated with the regular purchase of manufactured fertilis-
er. The use of all biogas by-products ensures the optimisation 
of the value-added chain of this resource.



10 B i o m e t h a n e :  T h e  e n e r g y  s y s t e m ’ s  a l l - r o u n d e r .

Biomethane comes from  
natural processes.

The technical procedure for creating biogas reflects a natural 
process. Naturally-occurring bacteria break down the biomass 
in the fermenter, similar to the way nutrients are digested 
in the stomach of a cow. As the bacteria separate the natural 
fibres of the biomass, biogas emerges as long molecular strands 
of hydrocarbon. These strands are comprised of roughly 55 
per cent methane with the remaining percentage represented 
largely by carbon dioxide, as well as minimal amounts of trace 
gases such as ammonium and hydrogen sulphide.

Unlike in the case of the cow’s stomach, technical processes 
capture the biogas generated, which prevents it from entering 
the atmosphere.

The energy source in biogas is methane. Once biogas is suf-
ficiently processed to the quality and purity of natural gas it 
can be injected directly into the natural gas grid. The release of 
carbon dioxide resulting from the subsequent burning of bio
methane is counterbalanced by the retrieval of carbon dioxide 
from the atmosphere during energy crop cultivation, thus 
neutralising atmospheric effects of the process as a whole.
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Biomethane uses  
existing infrastructure.

Once they have been processed, no difference exists between 
the practical applications of biogas and biomethane and their 
fossil-based counterparts. That is, biomethane can be injected 
into the existing natural gas infrastructure and can also be 
used by conventional technical devices.

This means that many appliances used within the residential 
industrial or transport sectors can be powered by  
environmentally-friendly biomethane without having  
to invest substantial amounts of additional resources into  
the conversion of existing system technology. Thus, the  
financial burden placed upon the political economy  
by the integration of biogas and biomethane is minimal.
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Biomethane demonstrates a  
versatility of application.

Biomethane is more flexible in its application than any other 
renewable source of energy. Its ability to be injected directly 
into the existing natural gas grid facilitates energy-efficient 
and cost-effective transport. This allows gas grid operators to 
enable consumers to make an easy transition to a renewable 
source of gas.

The diverse, flexible spectrum of applications in the areas of 
electricity generation, heat provision, and mobility creates a 
broad base of potential customers. Biomethane can be used to 
generate electricity and heating from within smaller decen-
tralised, or large centrally-located combined heat and power 
plants. It can be used by heating systems with a highly efficient 
fuel value, and employed as a regenerative power source 
in gas-powered vehicles. The utilisation of biomethane as a 
source of energy is a crucial step toward a sustainable energy 
supply.

A further, younger sales path for biomethane can be found 
in the material use of biomethane, especially in the chemical 
industry. 3 per cent of the German natural gas consumption 
is reused for the material use for the production of synthesis 
gas, which again is the basis for numerous basic chemicals and 
chemical products. The substitution of natural gas with bio
methane reduces the use of fossil materials and supports the 
intended change from a fossil to a bio-based industry.
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Biomethane supports efficient 
combined heat and power systems.

Of the estimated 9,000 biogas plants in operation in Germany 
by the end of 2015, only a small proportion efficiently utilised 
the energy content of their biogas. In the majority of cases, bi-
ogas was only used for electricity production. The production 
of heat, which represents some two thirds of biogas energy 
output, remained unused due to a lack of viable heat-related 
applications in the site area.

The upgrading and injection of biogas into the natural gas 
grid allows biomethane to be brought to other areas, in which 
the heat generated can be used alongside the electricity gen-
erated. The heat generated from biomethane can be used for 
all forms of household, commercial, and industrial applica-
tions. These so-called combined heat and power systems are, 
from the perspective of climate protection, the most efficient 
applications of biogas and biomethane.

The conversion of biogas to biomethane only makes sense in 
cases where the plant is of a minimum size. New and existing 
small-scale biogas plants provide the option of transporting 
generated biogas, via a micro-gas grid, to a larger, more cen-
tralised location where the biogas can be processed and fed 
into the central grid.
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Biomethane is an environmentally 
friendly and inexpensive biofuel.

In its upgraded form, biomethane has the same fuel character-
istics as natural gas. Therefore it can be technically and harm-
lessly used as a pure fuel, as well as in different mix ratios.

In comparison to other biofuels the greenhouse gas balance 
of biomethane is outstanding. With the application of bio
methane in the transport sector up to 90 per cent greenhouse 
gas emissions will be saved. Additionally, with natural gas/bio
methane mobility, air emissions like nitric oxide and carbon 
monoxide, as well as noise emissions, are much lower than 
petrol and diesel vehicles. Despite the climate-saving advan-
tages of biomethane it is sold for the same price as natural 
gas at petrol stations. In comparison to petrol, it is currently 
around 50 per cent more favourable.

Greenhouse gas avoidance of biofuels
from certificates of sustainability in Nabisy* public database

  highest 1/2014
  highest 1/2015

  lowest 1/2014
  lowest 1/2015

  average 1/2014
  average 1/2015

*�Avoidance towards fossil reference value (83,8g CO2 eq/MJ) and without 
consideration of application (type and member country)
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Biomethane brings partners together.

In addition to fully-developed technical conceptualisations, 
the success of biogas injection projects heavily depends upon 
the development of a practical business model. Having affili-
ates in the related fields of agriculture, plant construction, 
and areas of business, such as finance and energy economics, 
provides an opportunity for the consolidation of expertise and 
capital for purposes of project realisation. This consolidation 
facilitates a synergistic relationship among professional actors 
throughout the added-value chain. These actors represent 
the key to further optimisation and exploitation of potential 
for efficiency. The participating affiliates profit from a lasting 
return on their investment.

The early integration of external actors such as local adminis-
trators, residents, and environmental organisations can help 
subjugate conflicts of interest, establish common goals, and 
develop comprehensive solutions. Central to this process is the 
exploitation of all merits of the injection of biogas in order to 
ensure a lasting contribution to the development of a sustain-
able energy system.

Bildgröße so nicht ausreichend



Biomethane is the smart option  
for the future.

In addition to current methods of biomethane generation 
based on anaerobic biomass digestion, other ways of bio
methane production are subject to extensive research.

The acronym SNG stands for “Synthetic Natural Gas”. Beside the 
conventional resources like coal or lignite, SNG can be obtained 
from biomass (bio-SNG). In contrast to biogas production from 
anaerobic digestion, the biomass in this case is metabolised 
with thermo-chemical processes. After the gasification of or-
ganic materials, the gas is converted into synthetic gas, meth-
anised and eventually processed into its final form, in which it 
can also be directly injected into the natural gas grid. In con-
trast to anaerobic digestion, bio-SNG primarily employs wood 
and other solid forms of biomass such as miscanthus or straw.

Yet another interesting option is the “power to gas” concept. 
This turns renewable power from wind or photovoltaic plants 
into gas. Hydrogen is produced from excess power with the 
help of water electrolysis. The hydrogen can then in part be 
directly injected into the natural gas grid or can be further 
converted into synthetic gas. In case of a higher power de-
mand, the gas thus stored in the natural gas grid can again be 
converted into electricity. Or it can be used for heat generation 
or as fuel. Hydrogen can also be used for industrial purposes. 
Thus, “power to gas” links both our power and gas infrastructure.

The parallel use of these methods for biomethane productions 
presents an interesting option for the future. The combination 
allows all possible raw organic and waste materials as well as wind 
and solar power to be efficiently converted into a natural gas 
substitute which can be used in the gas grid. The current gen
eration of biomethane based on anaerobic digestion therefore, the 
first step toward developing a comprehensive strategy for climate 
friendly, renewable gas injection. This strategy will allow renew
able methane to play a central role in a sustainable energy system.
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The “biogaspartner” project.

The Deutsche Energie-Agentur (dena) – the German Energy 
Agency – has worked together with its business affiliates to 
develop the “biogaspartner” project. The scope of the project 
involves the bringing together of market actors from across 
the value chain for biogas injection. The dena’s role is to act 
as a neutral moderator, responsible for creating a platform 
for the acquisition and filtration of information concerning 
biomethane. This includes the national and international dis-
semination of information to relevant actors. The project’s 
market-oriented approach aligns with the market actors’ goal 
of establishing biogas injection into the natural gas grid as a 
component of the future energy mix. For more information 
visit www.biogaspartner.com.

www.biogaspartner.com 
contact@biogaspartner.com



19

The project is supported by the following partners:

II Aerzener Maschinenfabrik 
GmbH

II Agraferm Technologies AG
II AIR LIQUIDE Advanced 

Technologies GmbH
II Arcanum Energy
II AssmannPeiffer
II BayWa r.e. Bioenergy GmbH
II BayWa r.e. Green Energy 

Products GmbH
II BDH e. V.
II Berliner Stadtreinigung (AöR)
II Bilfinger EMS GmbH
II Biogasrat+ e. V.
II B. KWK e. V.
II BMF HAASE Energietechnik
II bmp greengas GmbH
II BORSIG Membrane 

Technology GmbH
II Cirmac/Atlas Copco Group
II DBFZ gGmbH
II DLG e. V.
II DVGW e. V.
II EISENMANN AG
II EnBW Energie Baden- 

Württemberg GmbH
II Enovos Luxembourg S.A.
II E.ON Bioerdgas GmbH
II erdgas schwaben gmbh
II ETW Energietechnik GmbH
II Evonik Industries AG
II Fachverband Biogas e. V.
II figawa e. V.
II Fraunhofer IWES

II Fraunhofer UMSICHT
II GASAG Berliner Gaswerke AG
II Greenline GmbH & Co. KG
II Grüner Strom Label e. V.
II HfWU
II IBKE
II KWS SAAT SE
II Landwärme GmbH
II Leobersdorfer Maschinen

fabrik GmbH
II Mabagas GmbH & Co. KG
II Mahler AGS GmbH
II Malmberg Bioerdgastech
II MethaPOWER Biogas GmbH
II NAWARO BioEnergie AG
II ÖKOBIT GmbH
II Pentair Haffmans
II PlanET Biogas Group
II Purac Puregas GmbH
II RG ENERGY GMBH
II RWE Vertrieb AG
II Schwelm Anlagentechnik 

GmbH
II Städtische Werke AG, Kassel
II STEAG New Energies GmbH
II Thüga Energie GmbH
II Viessmann Werke GmbH & 

Co. KG
II Volkswagen Aktien

gesellschaft
II von Bredow Valentin Herz
II VPT Kompressoren GmbH
II Zukunft Erdgas e. V.



The platform for biogas grid injection: 
www.biogaspartner.com 
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