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Key Points in This Report: 
• It is clear that the European Commission envisions

natural gas playing a role in its long-term net zero
strategy, at least for heavy-duty vehicles (HDVs)
and shipping, but not as much for light-duty
vehicles (LDVs). Biomethane is expected to play a
role as well.

• There are a number of supportive policies in place
for natural gas and biomethane, most notably the
Alternative Fuels Infrastructure Directive (AFID),
CO2 standards for vehicles and revised Renewable
Energy Directive (REDII) for biomethane. Some
Member States have much more work to do to
implement the terms of the AFID.

• Automaker/natural gas industry targets noted in
this report could be a helpful barometer to watch
to see how the market develops. Another
barometer is Member State actions under the AFID
and what kinds of policies they set (or do not set)
to encourage natural gas and biomethane,
especially when it comes to infrastructure
development.

• There are diverging views on how much or even
whether natural gas reduces GHGs or air
pollutants. Sustainability issues have been raised
about biomethane. Methane leakage is an issue for
NGOs.

• I expect that natural gas will be a "bridge fuel" until
full transport decarbonization can be reached.
Advances in electrification, especially in trucking
and shipping could change this. Biomethane also
could be a bridge fuel and could stay in the pool
even beyond that.

Introduction 
This is the fourth in a series of reports and posts that 
will be completed this year and will attempt to provide 
insights for members into the question of what the 
future of diesel will be in the EU (and what that might 
portend globally). This project will be a series of posts 
and reports over 2019, with a final report to culminate 
the work, draw conclusions, present insights and 
provide a comparative analysis of the fuel options 
covered. The goal is to finish the series by the end of 
the summer, capping with the final report and a 
webinar to discuss the results. To refresh members, 
the fuel types that will be covered include the 
following: 

• Battery electric
vehicles (BEVs)

• Biodiesel and
HVO

• CNG
• Dimethyl Ether

(DME)
• Gasoline
• Hydrogen
• LNG

• LPG
• Methanol
• Oxymethylene ethers

(OME)
• Plug-in hybrid

electric vehicles
(PHEVs)

• Power-to-X or e-
Fuels

• Biomethane (also
known as renewable
natural gas (RNG) or
bioCNG)

The key questions that I have been covering in each 
report/post concern: 

• Current Status: What is the current status of these fuels? For those fuels already in the market, what is
the current situation? For fuels that are being developed, what is the status and outlook?

• Real Substitution: What is the ultimate potential in the long-term (2030, 2050) for the fuel to really
make a significant dent in conventional diesel demand? To the extent discoverable, what do those
volumes look like?

• Carbon Intensity: What is the carbon intensity (CI) of the fuel? What is the government-industry-
academia consensus, if any?

• Air Pollution: What are these fuels potential to reduce air pollutants such as NOx and PM?
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• Costs: What are the costs, as applicable, to bring these fuels to market? 
• Infrastructure: What kinds of infrastructure will be required, as applicable? 
• Challenges: What kinds of challenges or barriers do these fuels have to overcome? 
• Winners: Which fuels come out on top and why? 

 
This report focuses on compressed natural gas (CNG), liquefied natural gas (LNG) and biomethane (also 
known as bioCNG or renewable natural gas (RNG)). In preparing this report, I spoke to industry and NGO 
contacts working on these issues. Based on those discussions and my research, I expect that natural gas will 
be a "bridge fuel" until full transport decarbonization can be reached. Advances in electrification, especially in 
trucking and shipping could change this. Biomethane also could be a bridge fuel and could stay in the pool 
even beyond that.  
 

Policy Context & Overview 
 
There are a number of supportive policies in place for natural gas and biomethane. Late last year, the 
Commission released a communication on its long-term strategy for achieving net zero GHG emissions by 
2050, including for transport.1  First, it is clear that it envisions natural gas playing a role in the strategy, at 
least for heavy-duty vehicles (HDVs) and shipping, but not as much for light-duty vehicles (LDVs). While 
acknowledging that, at least through 2050, electrification will not be a silver bullet, the Commission is clear it 
will be a dominant pathway for LDVs. The Commission also lays out a vision for more rail transport, hydrogen 
fuels and e-fuels. To give members a sense of this vision, the following quote from the Commission's strategy 
is noted below: 
 

"Based on today’s knowledge and technologies, electrification using renewables alone will not be the single silver 
bullet for all transport modes. Batteries have so far a low energy density, and for now their high weight makes the 
technology ill-suited for aviation and long distance shipping. Also for long-haul trucks and coaches it is currently 
unclear whether batteries will reach the required cost and performance level, though prospects exist to electrify 
with catenary lines. Railway remains the most energy efficient solution for carrying freight over medium to long 
distances. Therefore, rail freight should become more competitive compared to road transport by eliminating 
operational and technical barriers between national networks and by fostering innovation and efficiency across 
the board. Until we see emerge new technologies that will allow to electrify more modes than today, alternative 
fuels will be important. In addition, hydrogen-based technologies (such as electric vehicles and vessels based on 
fuel cells) may become competitive in the medium to long-term. Liquefied natural gas with high blends of bio-
methane could also be a short-term alternative for long-distance haul. Aviation must see a shift to advanced 
biofuels and carbon-free e-fuels, with hybridisation and other improvement in aircraft technology having a role in 
improving efficiency. In long distance shipping and heavy-duty vehicles, not only bio-fuels and bio-gas but also 
e-fuels can have a role provided that they are carbon-free throughout their production chain. E-fuels can be used 
in conventional vehicle engines, relying on the existing refueling infrastructure. Further significant steps in 

1 A Framework Strategy for a Resilient Energy Union with a Forward-Looking Climate Change Policy COM/2015/080 final 
at https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52015DC0080. I will be reviewing this framework in more 
depth in the wrap up report for this series. 
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research and development are needed in production of decarbonised fuels as well as the vehicle technologies 
such as batteries fuel cells and hydrogen gas engines."2 

I dug into the supporting analysis behind the Commission's communication, which offers additional insights 
such as the following: 

There is no single fuel solution for the future of low-emission mobility ― all main alternative fuel options are likely 
to be required, but to a different extent in each of the transport modes. In addition, the interplay between vehicles 
powertrains and fuels is expected to become more diverse in the long term. Electricity and hydrogen will be used 
in dedicated powertrains. Furthermore, for those transport modes where the deployment of zero emission 
vehicles is unfeasible due to energy density requirements or technology costs, carbon neutral fuels (i.e. advanced 
biofuels and biomethane, as well as e-fuels) can be deployed for use in conventional vehicle engines. For 
instance, if, in a transitional phase, were gas to be used as a fuel for shipping, it could be gradually 
decarbonised...In the case of advanced biofuels and biomethane, CO2 emissions are offset through the initial 
growth of biomass in case of sustainable biomass.".3  

Another important policy on which the long-term vision noted above is built is the European Commission's 
Strategy for Low-Emission Mobility (See report July 29, 2016), which explicitly referenced natural gas as a 
pathway for HDVs (as well as the shipping sector). The Commission specifically noted in the strategy that 
"Natural Gas is expected to be increasingly used as an alternative for marine fuels in shipping and for diesel in 
lorries and coaches. Its potential can be increased significantly with the use of bio-methane and synthetic 
methane (power-to-gas technologies)."4 The strategy referenced the need to expand fueling infrastructure for 
natural gas. 

There are several policies in the EU that impact the use of natural gas, both CNG and LNG, but the primary 
policy to date has been the Alternative Fuels Infrastructure Directive (AFID) (2014/94/EU).5 The Directive 
requires that EU Member States develop National Policy Frameworks (NPFs) to facilitate (among other fuels 
such as electricity and hydrogen) CNG and LNG for road transport by providing publicly accessible refueling 
points on the main corridors of the Trans-European Network for Transport (TEN-T) by 2025. (A map of this 
network is provided in Appendix 1 to this report.) The Directive suggests that refueling points along this 
network should be located approximately every 400 km for LNG and every 150 km for CNG and includes a 
provision that aims to facilitate the supply and use of biomethane. According to the NGO Transport & 

2 Id. 
3 Id. 
4 European Strategy for Low-Emission Mobility (COM/2016/0501 final) at http://eur-
lex.europa.eu/legalcontent/en/TXT/?uri=CELEX%3A52016DC0501. 
5 Directive on the Deployment of Alternative Fuels Infrastructure (2014/94/EU) at https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex%3A32014L0094 (hereinafter AFID). The AFID was part of a comprehensive strategy to deploy 
alternative fuels in Europe and was promulgated under the Commission's Clean Power for Transport package of policies. 
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Environment (T&E), most Member States have submitted such plans, but only three prioritize natural gas over 
other fuels, particularly electricity: Italy, Hungary and the Czech Republic.6 
 
According to T&E, in the national plans, only six countries have a target for CNG vehicles, 21 have targets for 
CNG infrastructure while seven countries do not plan on complying with the TEN-T network requirement.7  T&E 
notes that Italy alone would account for two-thirds of EU CNG fleet growth and one-fifth the refueling 
infrastructure growth. LNG infrastructure for HDVs must be deployed by the end of 2025 at least on the TEN-T 
Core Network, to allow circulation throughout the EU though there is some flexibility based on demand and 
cost.  
 
Based on Member State national plans submitted to the Commission, the number of LNG refueling stations 
will increase to 431 by 2025, with the vehicle fleet expected to grow from 1,600 to 12,000. The estimated 
infrastructure cost is up to €257 million, or around €200 thousand per vehicle. The fleet growth is mainly 
located in Poland and Hungary, whose plans see large development for LNG trucks. Planned LNG 
infrastructure appears to be in line with the EU requirements in most EU countries. The exceptions are Italy, 
Portugal, Croatia and Bulgaria, where the plans include limited LNG infrastructure development.  
 
However the planned infrastructure development and vehicle sales remain aspirational, as they lack the 
policies to reach the infrastructure and fleet targets. The requirement for LNG infrastructure in maritime 
transport is to have sufficient infrastructure for LNG refueling in inland waterways and for ocean-going 
vessels, to enable the circulation of LNG ships throughout the TEN-T Core Network, by Dec. 31, 2030. These 
come at an estimated cost of up to €945 million in the TEN-T Core Network Corridor seaports by 2025 and up 
to €1 billion in the TEN-T Core Network Corridor inland ports by 2030.8  T&E notes that "actual market needs 
should be considered when designing the national policy frameworks. National plans vary from high ambition 
to no consideration of LNG for shipping."9 
 
The Commission's assessment of Member State NPFs respecting CNG, LPG, LNG and biomethane under the 
AFID are summarized for members in Appendix 2. Table 1 provides a brief summary from this assessment and 
shows how the Member States are progressing.10 Some are progressing, but a number are not. 
 
 
 
 

6 Jori Sihvonen, Transport & Environment, CNG and LNG for Vehicles and Ships - the Facts, October 2018 (hereinafter 
Sihvonen) citing Current Status of Implementation from: SWD/2017/0365 Final at http://eur-
lex.europa.eu/legalcontent/EN/TXT/?uri=CELEX:52017SC0365 (hereinafter "Current Status"). 
7 See Sihvonen at footnote 6. 
8 See id. citing Towards the broadest use of alternative fuels ― an Action Plan on Alternative Fuels Infrastructure under 
Article 10(6) of Directive 2014/94/EU, including the assessment of national policy frameworks under Article 10(2) of 
Directive 2014/94/EU http://eurlex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52017DC0652&from=EN. 
9 See id.  
10 See Suhivonen at footnote 6. 
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Table 1: Member State Progress in Implementing AFID Requirements for Natural Gas & LNG 
Member State CNG Refueling Points LNG Refueling Points for 

HDVs 
LNG Refueling Points for 

Maritime 
Austria Sufficient Proposed Proposed 
Belgium Sufficient Proposed Proposed 
Bulgaria Sufficient, Will Grow 

Further 
Targets Insufficient N/A 

Croatia Does Not Meet Minimum 
Coverage Requirements 

Proposed Proposed 

Cyprus    
Czech Republic Sufficient, Will Grow 

Further 
Targets Established None Included 

Denmark Sufficient, but Could Grow 
Further 

None Included None Included 

Estonia "A Challenge" None Included None Included 
Finland Sufficient Proposed Proposed 
France Sufficient Proposed Proposed 
Germany Sufficient, But Could 

Growth Further 
Established None Included 

Greece    
Hungary Sufficient Proposed Proposed 
Ireland Insufficient Will Set Targets  
Italy Insufficient Proposed Proposed 
Latvia Proposed  None Included 
Lithuania Sufficient, and Will 

Increase 
Proposed None Included 

Luxembourg Decreasing the Number of 
Points to Two 

Proposed  

Malta    
Netherlands Insufficient Proposed Proposed 
Poland Insufficient Proposed Proposed 
Portugal Insufficient Proposed Proposed 
Romania    
Slovenia    
Slovak Republic Sufficient Proposed Proposed 
Spain Sufficient Proposed Established 
Sweden Insufficient None Included None Included 
United Kingdom Unclear Unclear Proposed 

Source: Compiled by Future Fuel Strategies citing the European Commission's, Summary of National Plans, November 
2017 

 
Table 2 provides a summary of the types of incentives the Member States have implemented for natural gas. 
That data includes the number of stations Member States have per 100 Km. 
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Table 2: Alternative Fuels Incentives in EU Member States 
Member 
State 

Purchase 
Subsidies 

Registration 
on Tax 

Benefits 

Ownership 
Tax 

Benefits 

Company 
Tax 

Benefits 

VAT 
Benefits 

Other 
Benefits 

Production Number 
Stations 

Per 100 Km 
Austria X X X X X  X 9 
Belgium X X X X X  X 6 
Bulgaria   X    X  
Croatia  X       
Cyprus  X X      
Czech 
Republic 

 X X     15 

Denmark X X      1 
Estonia       X  
Finland  X X     6 
France X X X X   X 1 
Germany X  X X   X 7 
Greece         
Hungary  X X X   X 1 
Ireland X X X      
Italy   X     19 
Latvia X  X 

X 
   X 

X 
 

Lithuania  X 
X 

    X 
X 

 

Luxembourg X  X X    4 
Malta X X X X   X  
Netherlands  X X X  X X 6 
Poland        1 
Portugal X X X X X  X 1 
Romania X X X      
Slovenia         
Slovak Rep. X X     X 2 
Spain X X X X   X  
Sweden X X X X X   11 
United 
Kingdom 

X X X X   X  

Source: Compiled by Future Fuel Strategies citing data from EAFO, April 2019 
 
The EU sets minimum taxation levels for transport fuels, and Member States cannot go below those levels for 
diesel and gasoline. They have no such limit for natural gas. As a result, it is taxed significantly lower. Tax 
rates are compared to diesel tax rates in Figure 1.  
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Figure 1: Comparison of Fuel Tax Rates for Diesel (Passenger Cars) and Natural Gas, 201611

 
Source: Compiled by Future Fuel Strategies citing data from Transport & Environment, CE Delft, April 2019 

 
Another policy that could have an impact on natural gas are the impending heavy-duty truck CO2 standards 
(see report Mar. 19, 2019) recently agreed by the EU institutions. The standards will require 15% CO2 
reductions by 2025 and by 30% in 2030 compared to 2019 reference VECTO12 data. Truck CO2 emissions will 
be measured using the VECTO simulation tool and are measured at tailpipe level. Notably, since the unit 
measured is CO2 and not CO2 equivalent, the requirements do not account for methane emissions (tailpipe or 
venting) or other GHGs though tailpipe methane is measured to verify compliance with the EURO VI 
standards.13 For natural gas trucks, VECTO has only one category for methane carbon content and calorific 
values, CNG. This means LNG can be certified by VECTO, but all methane trucks will be treated as CNG trucks 

11 Suhivonen at footnote 6 citing CE Delft, "Natural gas in the transport sector in EU MS - Tax level and consumption," 
2017. 
https://www.transportenvironment.org/sites/te/files/publications/2017_01_CE_Delft_Natural_gas_in_transport_sector_E
U_MS_Tax_level_consumption.pdf. Suhivonen notes, "In Italy, the price of fossil gas at the pump is about half the price of 
diesel due to a CNG tax rate of 0.5% of the diesel tax rate. Without this tax benefit, the market for CNG cars would be 
much smaller. Similarly, if LNG would be taxed at similar levels to diesel the business case for LNG trucks would be 
negative." 
12 Short for “Vehicle Energy Consumption calculation Tool” (VECTO). VECTO simulates CO2 emissions and fuel 
consumption based on vehicle longitudinal dynamics using a driver model for backward simulation of target speed 
cycles. The required load to be delivered by the internal combustion engine is calculated based on the driving 
resistances, the power losses in the drivetrain system and the power consumption of the vehicle auxiliary units. Engine 
speed is determined based on a gear shift model, the gear ratios and the wheel diameter. Fuel consumption is then 
interpolated from an engine fuel map. CO2 emissions are calculated based on fuel consumption and reference fuel 
specifications. See e.g. Vehicle Energy Consumption calculation Tool - VECTO at 
https://ec.europa.eu/clima/policies/transport/vehicles/vecto_en. 
13 See Sihvonen at footnote 6. 
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under VECTO. T&E points out that VECTO needs to be developed in order to more accurately reflect LNG, which 
is currently being amended.14  

Market Situation & Outlook 
 
Table 3 summarizes number of CNG and LPG vehicles in the EU fleet. CNG passenger cars make up 0.4% of 
the vehicle fleet; LPG, 1.1%, according to the European Alternative Fuels Observatory (EAFO).  
 

Table 3: CNG, LPG Fleet by Vehicle Type, 2018 
Vehicle Type CNG Existing Fleet 

2018 
New CNG 

Registrations in 
2018 

LPG Existing 
Fleet 2018 

New LPG 
Registrations in 

2018 
Passenger Cars 1.15 million 65,835 7.95 million 161,938 
Light Commercial 
Vehicles 

125,308 9,914 64,740 3,429 

Buses 7,901 430 468 ― 
Trucks 14,163 514+714 LNG 50,640 ― 

Source: Compiled by Future Fuel Strategies citing data from EAFO, April 2019 
 

To compare globally, the countries with the largest fleet of CNG vehicles are China (5.3 million), Iran (4 million), 
India (3 million), Pakistan (3 million), Argentina (2.3 million), Brazil (1.8 million) and Italy (1 million).15 The 
penetration of CNG engines when compared to other engine types is highest in the following countries: 
Armenia (56%), Pakistan (33%), Bolivia (30%), Uzbekistan (22%), Iran (15%), Bangladesh (11%) and Argentina 
(10%). The market share of CNG in Italy, the largest market in the EU, is 4%. Italy is followed by Spain, 
Germany, Bulgaria and France, shown in Figure 2.   
 

14 Id. 
15 CREG, Study on the cost-effectiveness of natural gas (CNG or compressed natural gas) used as fuel in cars, Mar. 29, 
2019 at this link (hereinafter CREG). 
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Figure 2: Transport Natural Gas Consumption in the EU Member States, 2017

 
Source: Compiled by Future Fuel Strategies citing data from EAFO, April 2019 

 
Is the market expected to grow? It's clear from reviewing Member State NPFs and the Commission's 
assessment of them that many will focus on setting policies encourage uptake in the heavy-duty trucking and 
shipping sectors. For light-duty or passenger car transport, many will focus on setting policies to support 
electrification. The Commission, in its analyses accompanying its long-term strategy for achieving net zero 
emissions, notes that the consumption of natural gas in transport is reduced in the various scenarios it 
conducted, from 345 Mtoe in 2015 to 273 Mtoe in 2030 and then between 54-109 Mtoe (depending on the 
scenario).16  Biomethane is expected to play a role as well. 
 
Some Member States, vehicle manufacturers and trade groups have specific targets set to increase the use of 
natural gas17: 
 

• Germany: A consortium created around the Volkswagen group has set the objective of one million 
vehicles for 2025 (compared with 100,000 currently) and 2,000 stations (compared with 900 currently). 
The number of CNG vehicles registered in Germany in January (+371%) and February (+414%) 2018 has 
also increased dramatically over a year.  

• Italy: Fiat, Iveco and SNAM are aiming for 3 million CNG vehicles (compared with 950,000 currently) 
and 2,000 operational CNG stations by 2025 (against 1,200 currently).  

16 European Commission, "In-Depth Analysis In Support Of The Commission Communication Com(2018) 773 
A Clean Planet For All, A European long-term strategic vision for a prosperous, modern, competitive and climate neutral 
economy, at this link. 
17 See CREG at footnote 15. 
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• France: GRDF and GRTgaz are forecasting a total consumption of fuel gas in 2035, representing 
between 20 and 50 TWh which is around 10% of global gas demand. In 2035, the fleet of CNG vehicles 
could vary between 300,000 and over a million vehicles. 

• Spain: Seat plans to sell 10% of CNG vehicles by 2020 (compared with 1% currently) and the number of 
CNG stations should be as high as 300 in 2020 (compared with 55 currently).  

• Natural Gas Vehicle Association (NGVA): The NGVA Europe Roadmap 2030 sets an objective for the 
European market of 12.5 million natural gas vehicles by 2030 including 450,000 lorries (20% market 
share) 75,000 buses (2630% market share) 12,000,000 cars and vans (12% market share). That might 
be a stretch considering the data shown in Table 3.  

 
These targets are worth watching as a kind of guidepost or barometer to see what they can tell us about the 
viability of natural gas and biomethane.  
  

What about Bio-CNG/Biomethane? 
 
First, along with the policies cited above, the revised Renewable Energy Directive (REDII) is expected to serve 
as a "positive step" for increasing the uptake of biomethane in transport.18 For example, if biomethane can be 
produced from Annex IX Part A feedstocks19 that are twice their energy content, that could be beneficial to 
producers. It is expected to facilitate the access of biomethane to the natural gas grid, extend guarantees of 
origin from renewable electricity to renewable gas, and make the cross-border trade of biomethane easier.20 
According to EBA, the new sustainability policy under REDII will restrict the production of biogas and 
biomethane by introducing sustainability thresholds for all energy sectors. Biogas and biomethane must 
reach 65%-80% GHG savings relative to the fossil fuel comparators. I noted in a previous report for members 
(see report Oct. 31, 2017) that: 

The REDII is a win for biomethane in that it includes a specific target for advanced biofuels, which it can 
contribute to meeting, and the inclusion of wastes and residues as qualifying feedstocks to meet the advanced 
biofuels target. Guarantees of origin (GO) and mass balance provisions now include biomethane. However, the 
70% GHG savings requirement for advanced biofuels may be a high bar for some biogas facilities to meet and the 
sustainability criteria set may be difficult for facilities that use energy crops from agriculture as a feedstock. 
These facilities represent 70% of production in Europe. 

With respect to the market, NGVA Europe estimates biomethane consumption is currently between 2-3 billion 
m3, and it projects that this will increase to 10-15 billion m3 by 2020 or a 5% market share in transport. By 
comparison, there is about five times more biodiesel and HVO (renewable diesel) in the market (approximately 

18 European Biogas Association, "Overview on key EU policies for the biogas sector," February 2019 at http://european-
biogas.eu/2019/02/06/overview-on-key-eu-policies-for-the-biogas-sector/. 
19 These feedstocks include algae, municipal solid waste, bio-waste, certain biomass, straw, animal manure, sewage 
sludge, palm oil mill effluent and empty palm fruit bunches, tall oil pitch, crude glycerine, bagasse, grape marcs and wine 
lees, nut shells, husks, cobs cleaned of kernels of corn, certain biomasses and non-food cellulosic and lignocellulosic 
material as specified in the annex. 
20 Id. 
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15-16 billion m3) in 2017. EBA estimates about 9 billion m3 (8.1 billion Mtoe) biomethane would be used in the 
transport sector in 2030, 30% of all gas used in transport.21 
 
Germany is responsible for 75% of the total biomethane production in Europe, most of which is injected into 
the power grid and mixed with natural gas for electricity generation and heating purposes, according to the 
European Biogas Association (EBA). Sweden is the second largest biomethane producer and while it has 
roughly a third of Germany’s plants, most biogas production is used as biomethane.22  Energy crops still 
represent the most important source of inputs in Europe today, mainly due to widespread use in Germany, 
followed by organic and agricultural waste. France and Denmark are focusing on the recovery of agricultural 
waste, while most other countries in Europe favor organic waste (household or industrial). In the longer term, 
the gasification of biomass from lignocellulosic resources is also being considered. The eight countries in the 
figure below represent nearly the entire biomethane production in Europe.23 The role of biomethane in 
transport is still very limited in most countries, especially in relation to total fuel sales (including diesel and 
gasoline). However, data for the eight largest EU markets are shown in the figure below. 
 

Figure 3: Natural Gas and Biomethane Consumption in the Largest EU Markets, 2015

 
Source: Compiled by Future Fuel Strategies citing data from CE Delft, April 2019 

 
These markets have set various types of preferential policies to encourage the uptake of biomethane which 
then go toward meeting the revised Renewable Energy Directive (REDII) and Fuel Quality Directive (FQD) 

21 Bioenergy News, "Controversy over the role biomethane will play in cleaning up transport," Oct. 29, 2018 available at 
https://www.bioenergy-
news.com/display_news/14065/controversy_over_the_role_biomethane_will_play_in_cleaning_up_transport/. 
22 There is a wonderful map with biogas/biomethane plants available here: http://european-biogas.eu/wp-
content/uploads/2018/01/2018.01.09.GIE_BIO_2018_A0_1189x841_FULL_415_clean_final.pdf. 
23 CE Delft, "Supporting mechanisms for the development of biomethane in transport," March 2017 at 
https://www.cedelft.eu/publicatie/supporting_mechanisms_for_the_development_of_biomethane_in_transport/1946. 

France Austria Germany Italy Neth. Sweden UK 
Biomethane   6 460 0.3 46 1131 28 
Natural Gas 1163 5554 2300 10025 417 457   

0 

2000 

4000 

6000 

8000 

10000 

12000 

G
W

h 

11



targets. These range from specific targets for biomethane as in the case of France, Germany and Italy; to 
lower fuel taxation as in the case of Austria, Sweden and Czech Republic; to including biomethane in the 
Member State's renewable blending obligation, as in the case of Germany, Italy, the Netherlands and UK.  
 

Challenges 
 
What's the future for natural gas in a region that is so determined to decarbonize, lead the implementation of 
Paris Agreement targets and ultimately get to net zero?  The Commission's modeling of the future outlook for 
natural gas foresees a role, though small (depending on the scenario), through 2050. But, there are other 
diverging views. According to IFPEN, the maximum technical potential for biogas production in Europe (used 
as biogas or transformed into biomethane) is estimated at about 150 billion m3/year (135 Mtoe), including 
about 100 billion m3/year (90 billion Mtoe) from biomass (including lignocellulosic biomass) and 50 billion m3 
from energy crops (low estimate).24 But, scaling up that production will not be cheap. IFPEN notes that: 
 

"[T]aking into account economic constraints greatly reduces this potential. The cost of producing biogas varies 
according to the methanized products and the size of the installations. It is in a range between €30 and 
€150/MWh4 (about €90/MWh in France), while the current wholesale price of gas is €22/MWh. Assuming the 
maintenance of a proactive European policy to support [energy] sectors, a widespread introduction within the EU 
of effective public support mechanisms, but also technological improvements (learning effects), biogas 
production could reach a maximum of 50 billion m3 [45 Mtoe] in 2030, which represents one third of the technical 
potential. In order to make biogas purification profitable (taking into account the minimum installation threshold 
size, other uses of biogas, etc.), it is estimated that 40% of the biogas produced is biomethane. We deduce from 
this a renewable gas production of about 20 billion m3 in [18 billion Mtoe] 2030 (including bioGNV)."25 

 
Some NGOs, lead most prominently by T&E, see natural gas and even biomethane as an ultimate dead end and 
not worth investing in. Natural gas is concerning to them not only because it is a fossil fuel, but because of 
methane leakage (unburned methane that leaks into the atmosphere) that can occur throughout the supply 
chain that further harms the climate. They do not agree with proponents who see natural gas as a kind of 
"bridge fuel" from fossil to a completely fossil-free world.  
 
They also do not see biomethane as an option, particularly for transport, because (1) they question whether it 
is a pretext for continuing to use natural gas; (2) it is a distraction from focusing on going net zero and fossil 
free; (3) they have similar questions as have been raised about biofuels with respect to sustainability and 
indirect land use change (ILUC); (4) they believe biomethane is primarily best for the power grid; (5) they 
believe the EU should transition its power grid to renewables to enable the mass scale up of electrification 

24 IFP Energy Nouvelles, "Recent developments and prospects for the gas market," Mar. 19, 2019 available at 
https://www.ifpenergiesnouvelles.com/article/recent-developments-and-prospects-gas-market. 
25 Id. 
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across all transport sectors. Finally, why invest any more in a fossil-based world (production, infrastructure, 
etc.) when it is not even aligned with the Commission's stated goals?26  T&E notes that: 
 

"[I]t is hard to see meaningful benefits accruing from a shift to methane that cannot be in most cases better 
achieved by other technologies. Zero emission (capable) technologies including hydrogen and electric cars, 
trucks and vessels are already on the market or are soon coming to the market. Improvement in technology and 
costs are making these technologies increasingly attractive and economical. Based on all of the above elements 
continued support for the expansion of methane as a transport fuel cannot be justified."27 

 
Another issue with biomethane is the NGO view that it has limited potential to really scale up for the transport 
sector.28 The figure below, adapted from T&E, shows the high end of biogas potential per Member State in 
2030 in relation to transport energy demand. It depicts a case where all biogas, existing biogas (including also 
7.6 Mtoe of crops in the EU total) and the full high end potential of waste based biogas, is converted to 
biomethane and consumed in transport.  

Figure 3: Maximum Biomethane Potential by Member States (2030)

 
Source: Transport & Environment citing data from CE Delft, 2016 

26 T&E raise tax preferences for natural gas in the Member States as one example. See Suhivonen at footnote 6. There is a 
good list of taxes in Annex 1 of this report, which is summarized in Figure 1 in this report. 
27 Suhivonen at footnote 6. 
28 Though T&E's work is referenced throughout this report, they are not the only NGO to express concerns about the scale 
up of natural gas and biomethane/bioCNG for transport. For example, ICCT has raised similar concerns. See e.g. 
Stephanie Searle, ICCT, " Renewable gas is a distraction for Europe," Nov. 1, 2018 available at 
https://www.theicct.org/blog/staff/renewable-gas-distraction-europe. 
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T&E notes: 

 "This shows that even with very optimistic estimates of the deployment of biomethane production, and 
allocating all of it to transport, it would make a maximum contribution of 9.5% of EU transport energy demand. It 
is however unrealistic that the high end potential is mobilised, and extremely unlikely that the full potential goes 
to transport, given that currently less than 1% of biomethane is used in transport." 

Another view from industry holds that biomethane has a definite and important role to play in the 
decarbonization of transport in the EU. In a study released by Ecofys last year for the Gas for Climate 
Consortium found that it is indeed possible by 2050 to scale up renewable gas (biomethane and renewable 
hydrogen) production in the EU to a quantity of 122 billion m3 (109 billion Mtoe) by 2050, and 5% of that (5.49 
billion Mtoe) could be dedicated to transport.29 Moreover, Ecofys noted that "using this gas with existing gas 
infrastructure, smartly combined with renewable electricity in sectors where it adds most value, can lead to 
€138 billion societal cost savings annually compared to decarbonisation without a role for renewable gas."30 

With respect to natural gas, a study completed by thinkstep for Natural & bio Gas Vehicle Association (NGVA) 
Europe perform an industry-wide GHG intensity analysis of supplying and using Natural Gas at European level, 
mainly focusing on transport, including ships (power generation was also considered).31 The study found with 
respect to transport that, "Given the very low GHG emissions from the use of biomethane in vehicles over the 
whole supply chain, this is among the best options as renewable fuel in transport and thus biomethane could 
contribute to the renewable energy targets in this sector."32 Figure 4 summarizes these findings. 

Figure 4: thinkstep Conclusions on Well-to-Wheel GHG Emission Reductions for Passenger and HDVs33 

Source: thinkstep, May 2017 

29 Timme van Melle, et al., Ecofys, "Gas for Climate: How gas can help to achieve the Paris Agreement target in an 
affordable way," Feb. 15, 2018 at https://www.gasforclimate2050.eu/files/files/Ecofys_Gas_for_Climate_Feb2018.pdf 
(hereinafter Ecofys). 
30 Id.   
31 Dr. Oliver Shuller, et. al, thinkstep, " Greenhouse Gas Intensity of Natural Gas: Final Report,"  May 5, 2017 available at 
https://www.thinkstep.com/content/report-greenhouse-gas-intensity-study-natural-gas. 
32 Id. 
33 Id. 
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For passenger cars, CNG represented 23% GHG reductions; for HDVs, about 16%. For LNG in HDVs, the 
reduction was 6-15%, depending on the engine technology used. The GHG reductions for bioCNG blends were 
even lower. For maritime applications, the well-to-wake GHG emissions for an LNG-powered ship are lower 
than those determined for a ship powered by either heavy fuel oil (HFO) or marine diesel oil (MDO): LNG fuelled 
2-stroke engines with high pressure injection show a benefit of 2% compared with HFO vessels, while 4-stroke 
engines emissions are 11% lower than HFO.34 Well-to-tank results were presented as well, which are detailed 
further in the study. Note that only key conclusions are presented from all these studies to give members a 
sense of the issues.   

Though it is clear the IMO intends to decarbonize shipping fuel and to this end, has announced an Initial 
Strategy (see report May 25, 2018), it is not clear how much LNG will be part of that mix. The International 
Transport Forum (ITF) envisions LNG will play a small role in comparison to other fuels such as existing 
HFO/MDO, biofuels and ammonia/hydrogen. An analysis from Lloyd's Register found similarly, pointing to 
advanced biofuels and ammonia/hydrogen.35 

What about air pollution? GHG emission reductions are once source of divergent views, but views on air 
pollution emission reductions from the use of natural gas diverge as well. NGVA says natural gas "emits up to 
95% less PM and up to 70% less NOx compared with the very strict European emission standards for new 
heavy-duty vehicles (Euro VI) and light-duty vehicles (Euro 6) using petrol or diesel. Exhaust gases from 
natural gas engines are also free of other harmful and carcinogenic pollutants."36 T&E has said that natural 
gas only provides marginal benefits for passenger cars and that will disappear when Euro VII emission 
standards are finalized.37 They do say LNG reduces air pollutants in ships. 

Conclusion and SWOT Analysis 
 
Table 4 presents a simple SWOT analysis for both natural gas and biomethane that reflects the foregoing 
policy and market analysis but also puts these fuels in a broader global context. I will do this for each of the 
fuel types considered in the series, and at the end, I will put one spreadsheet together that includes the SWOT 
for all fuel types. This SWOT represents my point of view based on my research and analysis and discussions 
with various industry and NGOs in preparing this report. Do you have a different view or comment? Is there an 
aspect of the analysis you feel I missed? Let me know. I am interested in your feedback and improving this 
analysis for the benefit of all members.  
  

34 Id. 
35 Lloyd's Register, "Zero Emission Vehicles 2030," 2018 available at https://www.lr.org/en/insights/global-marine-
trends-2030/zero-emission-vessels-2030/. 
36 NGVA, "Air Pollution," accessed at https://www.ngva.eu/policy-priorities/air-quality/. 
37 Suhivonen at footnote 6. 

15

http://futurefuelstrategies.com/2018/05/25/may-report-what-does-the-imos-initial-strategy-mean-for-fuels/
https://www.lr.org/en/insights/global-marine-trends-2030/zero-emission-vessels-2030/
https://www.lr.org/en/insights/global-marine-trends-2030/zero-emission-vessels-2030/


 
Table 4: SWOT Analysis for Natural Gas and Biomethane 

Fuel Type Natural Gas (CNG, LNG) Biomethane 
Strength(s) • Reduces PM and NOx compared to 

diesel  
• Commercialized, now unlike other fuels 
• Can provide GHG reductions over 

diesel, but not as substantial as for 
biomethane 

• Could be a real alternative for trucking 
(CNG) and shipping (LNG) 

• Substantial GHG reductions depending 
on the feedstock, even negative 
reductions, which is why BioCNG is 
favored in California under its LCFS 

• Reduces PM and NOx compared to 
diesel  

Weakness(es) • Some key CNG markets in the Member 
States, but others are focusing on 
investing in electrification 
infrastructure 

• Infrastructure underdeveloped (or not 
developed at all) in some Member 
States 

• Dearth of NGV passenger car models 
on the market 

• With the Initial Strategy coming down 
the pike, LNG may not be an attractive 
option for shippers (or would be so for 
a short period of time until alternative 
technologies area available) 

• Capital intensive to scale up the 
production and put in place the 
infrastructure 

• As with NG 
• REDII: 1G feedstock cap, ILUC 

provisions 

Opportunity(ies) • New feedstocks for production and the 
capital to research and invest 

• Huge overall global growth in diesel 
demand coupled with the pressure to 
decarbonize transport 

• Potential huge new markets for 
producers (e.g., shipping, HDVs) 

• EV policy goals may fail and 
consumers may not choose to buy 
these LDVs, perhaps opening the door 
to wider use of CNG 

• EV uptake may be slow in LDV and 
even more so for HDVs 

• Some Member States are not looking at 
decarbonizing shipping ― yet, but they 
will have too and perhaps this would be 
an opportunity for LNG 

• Huge overall global growth in diesel 
demand coupled with the pressure to 
decarbonize transport 

• There are not a lot of good alternatives 
for decarbonizing HDVs, so this is a 
huge opportunity for biomethane 

• Potential huge new markets for 
producers (e.g., shipping, HDVs) 

• EV uptake may be slow in LDV and 
even more so for HDVs 

• REDII Annex IX Part A provisions could 
be a real incentivizer for biomethane 

• I believe that feedstock availability will 
be an issue for both HVO and biodiesel, 
for reasons explained in my recent 
report on these fuels. That could 
present a real opportunity to scale up 
biomethane. 

Threat(s) • Other fuels/vehicle combinations (e.g. 
EVs for both LDVs and HDVs) 

• NGO opposition and their and push 
toward electrification 

• Other fuels/vehicle combinations (e.g. 
EVs for both LDVs and HDVs) 

• NGO opposition to biomethane 
generally and push toward EVs 

Source: Future Fuel Strategies, April 2019 
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Beyond the SWOT, another more visual way to approach looking at these fuels is to qualitatively rate them, 
which is shown in Table 5.  In my view, natural gas will be a bridge fuel. Biomethane could be a bridge fuel and 
could stay in the pool even beyond that. Neither reduce GHGs or potentially air pollution as much as would 
electrification (presumably from a renewable power source). But the fact is, scaling up electrification, 
particularly in non-LDV transport sectors is going to take a long time ― if it ever totally occurs.  
 
The Commission is wise to state that there will not be a single solution to decarbonizing transport. In fact, and 
as I have shown before, we may be entering a world where there is far more of a mix of fuels than all of us 
have been used to (see report Feb. 12, 2019). That 5% contribution figure mentioned above for biomethane to 
transport may sound small, so small as to lead one to question why bother? However, we may see lots of "five 
percents" in the coming years in our fuel pool. The challenge is going to be, especially for emerging fuels like 
biomethane, the amount of climate benefit for the amount spent investing in scaling it up. 
 
I noted above that automaker/natural gas industry targets could be a helpful barometer to watch to see how 
the market develops. Another barometer is Member State actions under the AFID and what kinds of policies 
they set (or do not set) to encourage natural gas and biomethane, especially when it comes to infrastructure.  

 
Table 5: Rating Natural Gas and Biomethane/BioCNG 

Factor Natural Gas (CNG, LNG) Biomethane/BioCNG 
Air pollution-reduction potential   
GHG-reduction potential   
Meets the "fossil free", "net zero" 
Commission long-term vision 

  

"Drop-in" to existing infrastructure or 
fungibility 

  

Infrastructure investment  
(blending, etc.) 

  

Can be used in existing LDV/HDVs   
Capital investment   
Fuel quality   
EU policy support   
Will play a long-term (2030++) role in 
the fuel market 

  

Potential for real substitution in the 
diesel market long-term (2040++) 

  

Source: Future Fuel Strategies, April 2019 
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Appendix 1: The TEN-T Network 

 
Source: European Commission available online as well (for a better view) at this link 
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Appendix 2: Summary of National Plans (National 
Policy Frameworks or NPFs) for Alternative Fuel 
Infrastructure Respecting Natural Gas38 
 
• Austria: Austria currently has a sufficient network of CNG refueling points but does not foresee additional 

investments in CNG refueling infrastructure. 1-2 dual use LNG refueling points for vessels and heavy-duty 
trucks are proposed in the NPF. 

 
• Belgium: The NPF sees a growing role for CNG cars. Belgium has today a sufficient network of public 

recharging and CNG refueling points. LNG refueling is planned for all maritime ports in the TEN-T Core 
Network and several inland ports. 

 
• Bulgaria: Already today, Bulgaria has a relatively dense network of CNG refueling points in parts of the 

country and the NPF foresees that this will further grow to cover the complete Bulgarian territory and the 
Bulgarian part of the TEN-T Corridors. The Bulgarian NPF does not contain future estimates for the 
number of CNG vehicles. It has a target of 4 LNG refueling points for heavy-duty vehicles, which is 
insufficient to ensure appropriate coverage of the TEN-T Core Network on Bulgarian territory. 

 
• Croatia: Croatia currently has a sufficient network of CNG refueling points when compared to CNG 

vehicles, but it does not meet the minimum coverage requirements. Regarding the 2025 minimum 
coverage target, the existing measure for the deployment of CNG refueling points seems sufficient. Croatia 
already counts a high number of CNG buses and the future promotion of CNG vehicles for public transport 
is foreseen. The Croatian NPF plans two LNG refueling points for heavy-duty vehicles in road transport 
until 2025 and seven until 2030. Moreover, the NPF plans one LNG refueling point in maritime transport in 
2025 and seven until 2030. Furthermore, two LNG refueling points for inland waterways are planned until 
2030. 

 
• Cyprus: For CNG and LNG fuels, the NPF contains neither future estimates for vehicles nor targets for 

refueling infrastructure. 
 
• Czech Republic: Already today, the Czech Republic has a relatively dense network of CNG refueling points 

and the NPF foresees that this will grow further. The NPF has established targets for LNG refueling points 
for heavy-duty vehicles that will likely ensure appropriate coverage of the road TEN-T Core Network on 
Czech territory. The Czech NPF does not contain targets for LNG refueling at inland ports. This omission 

38 European Commission, Summary on National Plans for Alternative Fuel Infrastructure, Nov. 18, 2017 available at this 
link. This appendix pulls directly and verbatim from the Commission's summary. 

19

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjqgoO7m_jhAhUJy1kKHdj2B8gQFjAAegQIAhAC&url=https%3A%2F%2Fec.europa.eu%2Ftransport%2Fsites%2Ftransport%2Ffiles%2F2017-11-08-mobility-package-two%2Fsummary_of_national_
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjqgoO7m_jhAhUJy1kKHdj2B8gQFjAAegQIAhAC&url=https%3A%2F%2Fec.europa.eu%2Ftransport%2Fsites%2Ftransport%2Ffiles%2F2017-11-08-mobility-package-two%2Fsummary_of_national_


could have a negative impact on the circulation of LNG inland waterway vessels throughout the TEN-T 
Core Network. 

 
• Denmark: Although the sufficiency index for CNG refueling points is adequate, it seems that Aarhus, in 

particular, could benefit from CNG infrastructure deployment for two reasons: it is the second-largest city 
in the country and it is located along the TEN-T Network between Aalborg and Vejle. In terms of LNG for 
road transport, no infrastructure targets are given. There appears to be a lack of policy measures targeting 
LNG in the Danish maritime ports. 

 
• Estonia: Promoting the creation of a comprehensive network of natural gas refueling points is considered 

to be the main challenge in the period leading up to 2020. Regarding LNG, the NPF mentions that an LNG 
terminal, including an LNG bunkering terminal and loading facilities for LNG tank vehicles, is due to be 
completed in 2017, at the Harbour of Muuga (part of the Tallinn port). For LNG, no measures are proposed 
at this moment. The NPF presents two measures regarding public transport that relate to public 
procurement of CNG and hydrogen public buses. 

 
• Finland: Finland currently has and will continue to have a sufficient CNG infrastructure. LNG with gradual 

increase of renewable share is foreseen as the main shipping and long-haul transport fuel. Six LNG 
refueling points in maritime ports and one mobile inland waterway bunker are planned until 2030. Nine 
road LNG refueling points on the TEN-T Core Network will ensure the minimum coverage criteria of one 
LNG refueling point at least every 400 km for heavy-duty motor vehicles, already by 2020. 

 
• France: The current and targeted number of CNG refueling points can be considered sufficient. The NPF 

focus for CNG is on the TEN-T Core Network and nine French large urban areas. The French NPF 
emphasizes the role that natural gas vehicles can play for the public transport sector (e.g. cleaning 
vehicles, garbage trucks etc.). For heavy-duty trucks, the committed target provides the appropriate 
number of LNG refueling points and the fulfillment of the distance requirement on the road TEN-T Core 
Network. The French NPF commits to the provision of LNG bunkering by 2025, at least, on one maritime 
port of each coastal area of the country: Channel - North Sea, Atlantic and Mediterranean. France targets 
to equip at least three ports with LNG refueling on its inland waterways.  

 
• Germany: Already today, Germany has a relatively dense network of CNG refueling points. Available 

infrastructure could probably support more than five times the CNG vehicles on the roads in Germany 
today. The German NPF defines a network of nine road LNG refueling points that could guarantee 
fulfillment of the maximum distance requirement for LNG refueling points for heavy-duty vehicles along 
the TEN-T Core Network on German territory. However, LNG propelled heavy-duty vehicles may have to 
deviate from the shortest route in order to refuel when travelling on the TEN-T Core Network.  The NPF 
does not establish targets for LNG refueling points in ports beyond the facilities already present. 

 
• Greece: No information submitted to the Commission (at the date of publication). 
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• Hungary: Hungary currently does not meet the threshold of at least one CNG refueling point per 600 CNG 
vehicles on the road. Regarding the 2020 minimum coverage target in terms of distance requirements, the 
existing measure for the deployment of CNG refueling points seems sufficient. Hungary already counts a 
high number of CNG trucks and buses and the NPF contains very ambitious estimates for 2020. The 
Hungarian NPF has firm plans for building 5 LNG road refueling points for 2020 and more beyond. 
Moreover, the NPF states that Hungary should, already in 2020, appropriately cover LNG infrastructure 
(both on TEN-T Corridors and the Comprehensive Network) for road and inland waterways. 

 
• Ireland: Regarding CNG, the current number of vehicles in Ireland is insignificant and the number of 

refueling points is insufficient to cover the Irish territory, not fulfilling the distance requirement. In order to 
improve this situation, Ireland has established direct incentives for the installation of 5 public CNG points 
in 2017. The Irish NPF does not consider any LNG refueling points. Ireland has committed to setting 
targets for the LNG facilities at the three TEN-T Core Network maritime ports. The Irish NPF contains a 
comprehensive list of financial support measures already in place for the support of electricity, CNG 
(biofuels included) and LPG vehicles and infrastructure. 

 
• Italy: The Italian NPF puts a lot of emphasis on CNG, for which, already today, Italy has a dense network of 

public refueling points, but does not meet the level of at least one CNG refueling point per 600 CNG 
vehicles on the road. A number of 5 dual use LNG refueling points for heavy-duty trucks are proposed in 
the NPF along the TEN-T Core Network by 2025. The Italian NPF considers the development of a LNG 
infrastructure for maritime applications as strategic and critical in the context of the implementation of the 
Directive. The Italian NPF contains a comprehensive list of measures, partially already in place in the case 
of CNG. Evidence of Italy's collaboration with other Member States has been found, mainly in the frame of 
European projects, especially of the TEN-T family. 

 
• Latvia: The Latvian NPF admits that the absence of a national policy plan has jeopardized the use of 

natural gas and hydrogen in transport. It has established targets for the deployment of CNG refueling 
points accessible to the public. The targeted number of CNG refueling points could support a significant 
increase of CNG vehicles. As indicated in the NPF, Latvia has no plans for the deployment of LNG refueling 
points in its ports. 

 
• Lithuania: Lithuania currently has a sufficient network of CNG refueling points. Targets for an increase of 

the number of CNG refueling points by 2020 and 2025 are foreseen. Despite an existing fleet of 161 public 
transport buses with engines fuelled by LNG, no publicly accessible road LNG refueling points are 
mentioned in the Lithuanian NPF. One LNG refueling point for heavy-duty vehicles is targeted for 2025. 
According to the Lithuanian NPF, there are no further plans for an extension of LNG refueling points in 
ports, besides the already existing LNG refueling point in Klaipėda, Lithuania's only maritime port in the 
TEN-T Core Network. 
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• Luxembourg: In the case of CNG, Luxembourg is pessimistic regarding its economic viability. Therefore, it 
plans the decrease of the number of refueling points to two CNG refueling points. The installation of a LNG 
refueling infrastructure for road transport is envisaged for 2020. 

 
• Malta: By October 1, 2017 (cut-off date for this Commission NPF assessment), Malta had not notified a 

National Policy Framework (NPF) to the Commission. 
 
• Netherlands: The Dutch National Policy Framework (NPF) fully addresses the requirements of the 

Directive, except for the definition of future targets for CNG refueling points. Targets for LNG refueling for 
vessels and heavy-duty trucks are defined in the NPF. 

 
• Poland: In view of the low numbers of electric vehicles and CNG cars at the moment, Poland has a 

sufficient network of public recharging and CNG refueling points. The planned LNG refueling points for 
heavy-duty vehicles could guarantee that the maximum distance requirement for LNG refueling points 
along the road TEN-T Core Network would be fulfilled on Polish territory. LNG refueling is planned for all 
maritime and inland ports in the TEN-T Core Network. 

 
• Portugal: There appears to be a need to fulfill the distance requirements for CNG along several routes of 

the TEN-T Core Network. In terms of LNG, the NPF defines 2025 targets, both for road and maritime 
transport. However, appropriate coverage of LNG refueling seems not to be ensured for the complete road 
TEN-T Core Network. Given the weight of LPG in the Portuguese alternative fuels vehicle stock, the NPF 
offers a target for LPG refueling points in 2020. 

 
• Romania: By October 1, 2017 (cut-off date for this Commission NPF assessment), Romania had not 

notified a National Policy Framework (NPF) to the Commission. 
 
• Spain: The Spanish NPF focuses on LPG and natural gas, for which substantial infrastructure is already in 

place. There are already 15 publicly accessible LNG refueling points for heavy-duty vehicles present in the 
Spanish territory and it is foreseen to have 44 by 2020. Altogether, the planned LNG refueling points could 
guarantee that the maximum distance requirement for LNG refueling points along the road TEN-T Core 
Network would be fulfilled. LNG refueling is available for all maritime ports in the TEN-T Core Network and 
in several ports of the comprehensive network. Additional bunkering terminals and ship-to-ship refueling 
are planned. 

 
• Sweden: The Swedish National Policy Framework (NPF) addresses only very few of the requirements of the 

Directive. It contains neither future estimates for alternative fuels vehicles nor any targets for alternative 
fuels recharging or refueling infrastructure. This violates a basic requirement of the Directive. No natural 
gas refueling points can be found in large inland areas in Northern Sweden. Information on targets for 
alternative fuel infrastructure related to inland waterways, airports and private electro-mobility is 
inadequate. 
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• Slovenia: By October 1, 2017 (cut-off date for this Commission NPF assessment), Romania had not
notified a National Policy Framework (NPF) to the Commission.

• Slovak Republic: The available number of CNG refueling points, and the ones planned for 2020 and 2025,
are sufficient to pass the threshold value of one CNG refueling point per 600 vehicles today and in the
future. The Slovak NPF considers that at least two LNG refueling points for heavy-duty vehicles will be
required. The construction of LNG bunkering facilities in the two TEN-T Core Network inland ports
(Bratislava and Komárno) are planned and measures are proposed to support the construction of these
LNG facilities on the Slovak section of the River Danube. LPG is covered by a relatively large nationwide
network of refueling points and the infrastructure is constantly expanding.

• United Kingdom: In view of the lack of distinction in the NPF between LPG, CNG and LNG vehicles, it is
difficult to understand the current market status for those fuels. Future CNG or LNG vehicle estimates are
missing in the NPF. This makes an assessment of the future situation impossible. Even though targets are
provided there is a lack of information on their future spatial distribution for recharging points and CNG
and LNG refueling points in the UK. The UK currently offers LNG refueling in 2 (out of 15) maritime ports in
the TEN-T Core Network and 2-3 additional facilities are considered before 2025, allowing for the
circulation of LNG vessels as required in the Directive.
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