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CHALLENGES & RECOMMENDATIONS

The methane-fuelled public buses in Berne make use of fast-fill and slow-fill indoor facilities. The 

building of these indoor filling stations was a complicated regulatory project, mainly due to the limited 

familiarity of inspectors with the gas fuelling stations. 

It has been hard to convince the bus drivers and mechanics of the advantages to switch to bio-

methane. Offering them the necessary training has helped overcome their resistance. Both drivers and 

mechanics now take profit of their extended knowledge of alternative fuel and fuelling systems. 

It is equally important that vehicle sales people are well informed about the advantages and disad-

vantages of biomethane vehicles. 

In Switzerland they do, for example, need to know that biomethane is a tax-free fuel. In addition, the 

purchase of an NGV is subsidized or a certain amount of free gas is provided. In Berne, training has 

contributed to extended knowledge and awareness among retailers and sales people.  
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5.2
BUILD YOUR OWN BIOMETHANE 
SCENARIO

The ultimate scenario that can provide potential biomethane producers and users with a standard 

format does not exist. 

There are, however, a series of elements that each and every producer or user will have to take into 

account when shaping their own ideas. 

These elements are explored and highlighted in this section. 

Figure 15 provides an overview of all aspects of the biomethane business start-up, and the general 

timeframe of decisions and developments that may be required. An overview of the questions one 

can ask when preparing a biomethane scenario also is provided. 

These questions point to factors that can make the municipal or regional biomethane enterprise a 

success; particularly by taking advantage of things that others have already learned.  Please note 

that the timeframe for this process can vary widely depending upon many variables involving the 

overall commitment being made by governments at all levels, the human and financial resources 

available, permitting, public acceptance, etc. 

However, the elements in the decision process should not change dramatically. 
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Individual 					   
Aspect	  																              

	 Initial 						      Time						      In
	 Idea	 >	 >	 >	 >	 >	 progressing  	 >	 >	 >	 >	 >	 Business	

Create 
partnerships																	               

Create 
stakeholders 
group																			               

Choose 
location																              

Write 
business 
plan																              

Choose 
production 
methods 
& technology															             

Choose 
distribution 
methods 
& technology														            

Choose 
operator																              

Obtain 
permits																              

Construct 
production 
& distribution 
facilities														            

Create 
a market																              

Start 
production														            

Start 
distribution																			               

Proportional Lengths and Overlap

Figure 15 ASPECTS OF THE BIOMETHANE BUSINESS START-UP
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CREATING PARTNERSHIPS

• Are there contacts among the following entities available to create partnerships?

	 - Municipal, regional, federal and national policy and decision makers

	 - Municipal, regional, federal and national institutions and authorities

	 - Vehicle manufacturers

	 - Feedstock providers and/or biogas producers

	 - Natural gas distributors and suppliers

	 - Potential consumers

• In what way(s) can basic cooperation and active involvement of partners be initiated, continued 

and enhanced?

CREATING THE STAKEHOLDERS GROUP

• Is there at least one representative stakeholder for each of the following?

	 - Feedstock sources

	 - Biogas/biomethane production

	 - Biomethane market

• In case biomethane is not yet being used in the municipality or region: Is there at least one 

committed biomethane buyer who can guarantee a market at the beginning of the undertaking?

• Does the stakeholders group cover the necessary core capabilities?

• Do all stakeholders have a basic commitment to cooperation?

• Can the stakeholders create synergies?

CHOOSING THE LOCATION

• What is the proximity of the location with regard to the following?

	 - Possible feedstock sources

	 - Existing distribution infrastructure(s)

	 - The future market(s)

• Is it probable that permits will be given for biomethane production at this location?

• Is this environment conducive to creating synergies between stakeholders? 
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WRITING THE BUSINESS PLAN

• Which costs are foreseen for the following elements of the biomethane business?

	 - Investment(s)

	 - Production and operation

	 - Distribution

	 - Vehicles

• What revenue streams are expected?

• Which (societal) costs are avoided with the replacement of fossil fuels by biomethane?

CHOOSING THE RIGHT PRODUCTION 

METHODS AND TECHNOLOGY

• Given the local situation, what are the best technologies for the following production elements?

	 - Feedstock fragmentation 

	 - Feedstock hygienization

	 - Digestion

	 - Biogas production

	 - Upgrading

• What climatic influences can be expected: which facilities can be placed outdoors 

and which facilities need to be placed indoors?

CHOOSING THE RIGHT DISTRIBUTION 

METHODS AND TECHNOLOGY

• Is the production facility connected to the gas grid (or in close proximity to the gas grid)?

• Will the fuelling unit be placed inside or outside? 

• What is the distance of the production facility to the biomethane consumer(s)?

• How will the residuals be distributed?

PLANT DESIGN CRITERIA

• Is the constancy of the methane flow taken as the focus of the plant design?

• Are back-up storage facilities foreseen in case of down time of the upgrading facility?

• Is the plant output measured correctly against the customer demand for gas?

• Has emergency flaring equipment been taken into consideration?

• Is it possible and economically viable to receive biogas from several locations and upgrade 

the gas centrally or will the entire production process take place in one centralized location?

›

›

›

›
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OBTAINING PERMITS

• Which permits are needed?

• Where can these permits be obtained?

• What obstacles or objections can be expected?

• How can these be overcome?

• How long might the process take?

PUBLIC CONSULTATION PROCESS 

• Will public consultation be required?

• Will an environmental impact analysis be required?

CONSTRUCTING THE PRODUCTION AND DISTRIBUTION FACILITIES

• Have all construction related permits been obtained?

• Is the local climatic condition expected to influence the time needed for construction 

and finishing?

• Where do the materials and production installations need to come from?

• How much time is needed for the delivery of materials and the construction?

• Are the materials and installations suppliers guaranteeing deadlines and results?

CREATING A MARKET

• Is there at least one committed, long-term buyer with whom to start the market development?

• How will other potential customers and consumers be targeted?

• What existing subsidies and incentives can help the biomethane market creation 

and expansion?

• What subsidies and incentives could be created to stimulate market development?

STARTING PRODUCTION

• Have all production related permits been obtained?

• For how long will the production trial period last?

• What technological adjustments are likely to be needed before market entry?

• Are buyers and users being prepared for the distribution start?

STARTING DISTRIBUTION

• Have all distribution related permits been obtained?

• For how long will the distribution trial period last?

• What technological adjustments are likely to be needed before full distribution starts?

• Are buyers and distributors ready for the distribution start?
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annex 1
Biogas	 Biogas is a renewable resource that can be made from agricultural 

	 waste (both plants and manure), crops, urban waste, sewage from 

	 urban water purification processing, and - through a separate process - 

	 from wood. The feedstock is heated at about 30°C and the waste 

	 material transforms into mostly methane (CH4) and carbon dioxide (CO2).

BIOGASMAX	 The European Commission funded ‘Biogas as a vehicle fuel – Market 

	 Expansion to 2020 Air Quality’ project. [contract number # 019795]

Biomass	 Biomass is the biodegradable fraction of products, waste and residues 

	 from agriculture (including vegetal and animal substances), forestry and 

	 related industries, as well as the biodegradable fraction of industrial and 

	 municipal waste. [EC. 2005]

Biomethane	 Biomethane is the upgraded version of biogas, which means that it has 

	 been made suitable for use as a vehicle fuel.

Bi-fuel natural 	 A vehicle designed or adapted to run on either natural gas/methane or

gas vehicle	 petrol

CH4	 Methane

CNG	 Compressed Natural Gas

CO	 Carbon monoxide

CO2	 Carbon dioxide

CVO	 Municipality of Lille Organic Treatment Center in Loos/Sequedin

Dedicated vehicle	 A NGV running on methane solely (as compared to a bi-fuel vehicle)

E	 Energy

EJ	 Exajoules, equal to 1018 joules

ETS	 The EU Emissions Trade Scheme

EU	 European Union

GWh	 Gigawatt-hour (109)

TERMS & DEFINITIONS
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H2	 Hydrogen

KWh	 Kilo-watt hour (103)

L-CNG	 Liquefied-to-Compressed Natural Gas, whereby LNG is vaporized into 

	 a vehicle as CNG

LNG	 Liquefied Natural Gas

m3	 Cubic meter (also shortened for standard cubic meter Sm3, standard 

	 at 15 degrees Celsius at 1013.25 millibar) 

MGV / MGVs	 Methane Gas Vehicle / Methane Gas Vehicles

Natural gas	 Natural gas (also termed methane, CH4, or simply gas) is a gaseous fossil 

	 fuel that consists of mostly methane (CH4) and some carbon dioxide 

	 (CO2). Natural gas is extracted from oil and natural gas fields. It is also 

	 found in coal beds in smaller quantities. Biological sources of methane 

	 are termites, ruminants and cultivation. In addition to other uses, natural 

	 gas is a suitable vehicle fuel. Natural gas gets delivered to the customer 

	 as compressed natural gas (CNG) or liquefied natural gas (LNG) [NA. 2006].

NGV / NGVs	 Natural Gas Vehicle / Natural Gas Vehicles

Nm3	 Normal cubic meter (measured at 0 degrees Celsius at 1000 millibar. 

	 1 Nm3 = 1.056 Sm3)

NOx	 Nitrogen oxide

NPK	 Nitrogen, phosphorus, potassium

OEM	 Original Equipment Manufacturer

PM	 Particulate matter

Quick fill	 Filling up the tank of a NGV at the speed approximately equivalent 

	 to petrol (gasoline) filling.

Slow fill	 Filling up the tank of a NGV over a number of hours. 

SMEs	 Small and Medium Enterprises

Syngas	 Also known as synthesis gas. A mixture of carbon dioxide and hydrogen 

	 that can function as feedstock for biomethane production. 

VFA	 Volatile fatty acid

VRA	 Vehicle refuelling appliance (slow fill)
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annex 2
VEHICLE TYPE COMPARISON

LIGHT-DUTY VEHICLES :

HEAVY-DUTY VEHICLES:

Dedicated light-duty vehicles	 Bi-fuel/dual-fuel light-duty vehicles

Advantages:	 Advantages:

• Optimal engine use leading to higher 	 • Low cost system (only for retrofit systems)

   power output, lower fuel consumption 	 • Not dependent on fuelling infrastructure

   and better exhaust gas emissions	 • Higher total range due to double fuel system

• More available space for CNG tanks	 • Fuel efficiency will be on par with petrol engines,

• Better access to incentive programs	    meaning considerably reduced operating costs

Disadvantages:	 Disadvantages:

• Higher system price	 • Compromise on engine technology

• Restricted total range	 • Restricted range operating only on natural gas

• Dependency on fuelling station availability	

Dedicated heavy-duty vehicles	 Dual-fuel heavy-duty vehicles

Advantages:	 Advantages:

• Optimal power output, emission 	 • Low cost engine development for retrofits

   and drivability	 • Less CNG storage space required in comparison

• Negligible particulate matter (PM) 	    to dedicated heavy-duty vehicles, which results

   emissions	    in a lower vehicle weight

• Secured use of CNG infrastructure	 • Diesel mode as a back-up

	 • Drivability comparable to a diesel vehicle

	 • Better resale value for base vehicle

Disadvantages:	 Disadvantages:

• High costs for engine development	 • Compromise in diesel vs. methane technology

• Technology relatively unknown to 	 • Emission results are not optimized, e.g.

   heavy-duty service networks	    particulate matter exist in exhaustion fumes

• Restricted to CNG infrastructure	 • Fuel costs are higher when the diesel mode 

	    is used more frequently
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