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Content overview

n The starting up of a new market
– Municipal prime movers and formation of regional networking platforms

– The importance of supportive policies

n Securing of future supplies
– Disperse agricultural potential

– Thermal Gasificication of forest residues

n Synergies of joint utilization of natural gas and b iomethane
n Supportive Technologies – providing prerequisites fo r the 

future NGV market expansion
– Gas grid injection

– Dual-fuel and LMG (Liquefied Methane Gas)
– Gas Engine development
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The biomethane market –
complex business in an emerging market

n Cooperation among many actors
– Biomass supplier, biogas producer, digestate receiver

– Distributors, Refuelling network operators

– Vehicle manufacturers, auto repair shops, regulatory authorities
– End customer: From large captive fleets down to the private car owner 

n Barriers to overcome during early formation of mark et
– Weak distribution infrastructure, hen-and-egg situation
– Low level of knowledge and support, obstructive regulations, weak 

policies
– Difficult economics because of high investments

– Balancing supply and demand

n àààà Formation of regional PPP’s (Public – Private – Partn ership)
n àààà Local/regional government as key actors leading the  way

01/05/2009 – 30/04/2012, IEE/08/545/SI2.528537, www.gashighway.net1.2.2010
3



Pivotal questions for a successful NGV strategy - Mattias Svensson

How to create a niche 
market of biomethane powered NGV’s?

n Municipal actors are key controlers and have most t o gain
– Waste treatment turned into fuel production provides ”cheap” gas

– Several key policy issues addressed at the same time (waste 
treatment, local pollution, global warming, fossil fuel dependency)

– Control over large captive vehicle fleets, new environmental demands 
enforced through procurements

– Long-term contracts and ambitious future targets provide security to 
the private market

n Formation of regional networks/platforms (PPP) to i nvolve key 
target groups and learn from each other
– Private and public energy companies

– Municipals and the regional government

– Biomass suppliers and their interest organisations, e.g. agriculture
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How to create a niche 
market of biomethane powered NGV’s? 
(cont’d)
n Knowledge sharing, raising of political and societa l support  

and creation of business opportunities in regional PPP’s
– Creating win-win situations between private and public stakeholders

– Set long-term targets of biomethane utilization for the whole region

– Raising public awareness and preparing potential customers
– Involving vehicle dealers and manufacturers in information campaigns

– Lobbying for national supportive policies, e.g. tax exemptions, 
introducing local and regional policies, e.g. free parking

n Example: Starting small and then expanding
– The market starts by upgrading the biogas from the wastewater 

treatment plant into biomethane, which is funneled to a slow-filling 
station, refueling the city buses during night

– The captive LDV fleet of the city is refuelled through a first public 
station; companies and private persons are invited to do the same
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Supportive policies –
Needed to compensate for early market 
barriers
n Three different fields

– Infrastructure, Vehicles and Fuels

n Three different domains
– Economic, Technological, Legislative

n Four different levels
– Local/regional, National, EU and trans-national level

n Balance between policies needed to  achieve goals!
– Regulative vs. Stimulative

– Addressing weaknesses in the different field-domain pairs 

n Bottom-up process in Europe of local/regional clean (er) fuel 
and vehicle policies being enforced
– 74 Local Emission Zones, a number of Congestion Zones

– Each local/regional initiative should lobby to influence national and 
EU policy making
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Examples of supportive
policy measures

n Fuel tax exemptions
n Fringe company car tax reductions
n Parking benefits, congestion fee exemptions
n Environmental demands regarding fuels and vehicles in regional 

and local government procurements and contracts
n Creation of clean(er) vehicle definition, preferably national
n Funding of biomethane refueling stations
n Establish national and/or EU standards regarding storage, 

handling and transport of biomethane, e.g. LMG

Many more examples can be found in the Biofuel Cities Handbook 
”The local implementation of clean(er) fuel policies in Europe”!
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Securing future supplies –
The potential of agriculture and forestry

n Urban and industrial waste fractions provides cheap and easily 
transported biomass – but they are limited

n The large potential of anaerobic digestion lies in agriculture – but it 
is disperse, and far away from demand

n Thermal gasification and methanation of forest residues is the 
most versatile and efficient of the 2nd generation technologies
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Local two-way gas grids –
A way to realize the disperse 
agricultural biomethane potential?
n Farm-scale biogas production combined with centralized large-

scale biomethane upgrading
n Raw biogas one way, upgraded biomethane the other
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Güssing, Austria
8MW indirect gasifier in 
operation since 2002 –
1MW methanation 
since 2009

The largest potential:
Biomethane through gasification

n Making it potentially possible to make the whole transport sector 
renewable in forest-rich European countries

n Fuel yield of up to 70%, + 10-20% waste heat – most efficient tech!
n Smaller scales feasible (20-100 MW)
n Existing district heating boilers may be adapted (indirect gasification)
n Large-scale gas grid injection needed
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The synergies of joint
utilization of natural gas and biogas

n Biomethane backed up by natural gas
– Market penetration with natural gas – biomethane follows

– Backup of natural gas (CNG, LNG) ensures steady supply

• Market expansion
• Production failure

n The natural gas bridge
– Gas grid injection of biomethane

• 100% use of the biomethane at all times

• Inexpensive and eco-friendly distribution

n Increasing volumes of renewable gas in the grid imp ortant
– Future European potential: 10-30 %  of current natural gas utilization

– Technology of thermal gasification crucial to reach the higher number
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biogas

natural gas

Supportive Technology –
providing the prerequisites of a future 
larger market: Injection into the grid
n Already established technology

– Performed in 72 out of ca 100 upgrading plants all over the world 
(2009)

– Greengas principle possible!

• Legislation needs to be adapted
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Supportive Technology –
providing the prerequisites for the 
market expansion: Dual-fuel technology
n The methane-Diesel engine on par with the diesel

– Diesel engine efficiency, power and torque retained!

n Combined combustion of methane and diesel
– Starts on diesel
– Stop-and-go, part-load – lower share of gas

– Full-load – higher share of gas (up to 90%)

– No gas dependence – 100% diesel possible anytime; residual diesel 
engine value maintained

n Better emission characteristics
– Emissions of NOx and PM lowered (especially at full-load)

– Emissions of CO and NMHC might increase –handled by catalytic 
after-treatment

– Current state-of-the-art offers Euro 5 capability (Hardstaff)
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Supportive Technology –
providing the prerequisites for the 
market expansion: The future gas engine
n The Otto Gas Engine is superior regarding emissions  among 

combustion engines
– Emissions of NOX, particles, sulphur and surface ozone lower

– Non regulated emissions lower (aldehydes, BTEX, PAH)

n Engine development increases engine efficiency
– May attain the same levels as the diesel engine

• Increased Exhaust Gas Recirculation improve low load performance

• High-energy ignition systems increase the dilution limit 
• Better control increase performance
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The success of the VW Passat 
Ecofuel shows the 
importance
Down-sized engine with direct gas 
injection, twincharged turbo and 
compressor – 1,4liter giving 150 hp
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Supportive Technology –
providing the prerequisites of a future 
larger market: Liquid methane, LMG
n Methane gas liquefies at – 163 °C, 600 times volume decrease

– Kept in insulated tanks at a slight overpressure (3 bar, -150 °C)

– 1,7 liter of LNG equals 1 liter of diesel
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n Higher energy density in less 
heavy containers
– Trucks: Extended driving range, 

2-3 times compared to CMG

– Fuel transports: Economical 
range of transport increased five 
to sixfold

– Only drawback: Regular use 
necessary to avoid  extra 
technology to take care of 
boilover (heat leaking in)
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n Limited gas grid coverage in the southwest
– Further expansion has not been allowed

n LMG transports have coverage of 500-900 km
– Facilitates the linking of demand and supply of 

biomethane all over Sweden

n Only 24 LMG stations needed to cover all 
major road transport routes
– Long-distant transport use the LMG directly

– Installing a CMG option widens prospects:
• CMG for LDV’s and MDV’s

• CMG to daugher stations

LMG – gridless distribution
The example of Sweden
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n Mother stations (larger)
– Same investment cost

– Lower operational costs

– Max capacity at all times
– CMG and LMG at the same time

– Minimum consumption necessary

n Daughter stations (smaller)
– CMG lower investment

– CMG insensitive to low consumption

L(C)MG- vs. CMG refueling
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Current developments –
Dual-fuel and LMG

n Volvo trucks on track to offer dual-fuel 
and LMG
– 8 field trials of Volvo FL/FE 7-liter in 

Sweden during 2009 (Hardstaff-CMG); 
supports Dennis Eagle refuse trucks in 
Sweden (Hardstaff-CMG)

– Cooperation with other dual-fuel suppliers 
such as Clean Air Power and Westport 
Innovations

n L(C)MG refueling stations on the verge 
to be established also in Europe
– In England so far only LMG stations for 

HDV dual-fuel (Hardstaff technology)
– Stations will soon be erected in all three 

major Swedish cities
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Scandinavian best practice
on display:
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Thank you for your 
attention!

Any questions?

mattias.svensson@sgc.se
+4670-680 20 66


