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In detail, we take the following position: 

GENERAL - 20 YEARS VS 100 YEARS 

1) GWP index: this factor converts CH4 and N20 as CO2 equivalent, looking at two potential timeframes, 
20 years, and 100 years.  
The scientific community agrees that GHG emissions need to be assessed over the long-term period 
of 100y, also considering that CH4 has a time life of about 12 years before being converted to CO2. 
Refer also to the publication from Climate Analytics https://climateanalytics.org/media/20-
year_gwps_bad_idea_for_climate_policy_16112017.pdf 
 
JEC Consortium, where JRC represents the EU Commission, consider the 100-year CH4 conversion 
factor 25 in the WtW Study, while T&E insists on the use of the 20 year timeframe where conversion 
factor is, instead, 84. 
 
The 25 value is the one currently in use also in the Renewable Energy Directive (RED) to calculate 
GHG footprint from biofuels. 
 
The calculation based on 100y is also recommended by the fourth assessment report of the Inter-

governmental Panel for Climate Change AR4 [IPCC 2007a] and in line with the European Renewable 

Energy Directive (RED II). Possible reference: https://www.epa.gov/ghgemissions/understanding-

global-warming-potentials 

GENERAL – MARKET CONSIDERATION 

The following paragraph is questionable: 

• “In recent years, LNG trucks in the HGV segment above 3.5 tonnes gross vehicle weight (GVW) have 

witnessed an increased level of attention by industry stakeholders and policy-makers. Three major 

European truck manufacturers - IVECO, Scania and Volvo - have invested in the technology and 

continue to promote it, while others, including Daimler, MAN and DAF see no future for gas-powered 

trucks and instead focussed their investments on zero-emission vehicles (ZEVs).” 

The scope of this paper seems discriminating between different manufacturers. This is not a scientific 

approach. 

Sentence: 

• “Liquefying natural gas requires its purification and upgrading to remove non-methane components 

as well as electricity input equivalent to 8% of the energy content of the LNG produced.” 

Is not entirely correct, as LNG also contains ethane and some other smaller components. The figure of 8% is 

exaggerated, as also stated in the WTT part of the JEC WtW Study version5, which refers to an energy 

consumption of 0.06 MJ/MJ fuel for the GRLG1 fuel pathway considered (LNG).  

https://climateanalytics.org/media/20-year_gwps_bad_idea_for_climate_policy_16112017.pdf
https://climateanalytics.org/media/20-year_gwps_bad_idea_for_climate_policy_16112017.pdf
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
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TAILPIPE EMISSIONS 

Concerning CO2 emissions up to and including figure 8, LNG shows better performance than Diesel based on 

research.  

The starting sentence shows good results indeed: 

• “On the ISC test cycle, the LNG truck emitted 925 gCO2/km compared to 1,051 gCO2/km for the diesel 

truck, a reduction of 11.9%. On the regional test the LNG truck emitted 984 gCO2/km compared to 

the diesel truck's 1,100 gCO2/km, representing a slightly smaller reduction of 10.6%.” 

Then, however, the assumptions that are subsequently made, go wrong. 

A) From measures to calculated data 
 
Data have been calculated by T&E based on the experimental results from the FVT testing campaign. T&E 
declares to apply the criteria set within the JEC WtW Study version 5 (published July 2020), introducing, 
anyway, their own assumptions. These assumptions completely shift the overall assessment about the LNG 
performance. 
 
1 – Concerning GHG emissions computation from the vehicle T&E declares to follow the methodology 
developed within the JEC (JRC – Eucar – Concawe) consortium who published the new version of the Well to 
Wheel Study1 in July 2020, but including some important deviations on: 

• the GWP (Global Warming Potential) index, to convert CH4 emissions into CO2 equivalent. 

• the so-called non-tailpipe emissions, meaning the CH4 fugitive emissions due to boil off gases (BOG) 
from the vehicle tank, at the LNG station and during maintenance operations. 
 

2 – Concerning Well to Tank emissions, T&E includes the same assumptions about GWP index for CH4 

emissions, thus increasing the impact from the WTT pathway. 
 
Running GHG emissions computation following the JEC criteria set in the WtW Study leads to emission figures 
that are always in favour of LNG, even without considering the bioLNG contribution. 
 
B) Methodology applied to measure PM/PN emissions 
 
PN have been measured extending the range down to 4 nm diameter (23, 10 and 4). While for 23 and 10 
nm a standard portable equipment was used, for the 4 nm a prototype instrument developed within the 
H2020 “Downtoten” project has been used. 
 
Concerning PM measures, these are not part of the ISC PEMS procedure, and it is difficult to understand how 
these data have been elaborated also considering that the FVT report does not contain any data referring to 
PM measurement. On top of this, results that are shown in the report are clearly not realistic, with level of 
emissions close to the WHTC limit of 10 mg/kWh.  
 
Also questionable is the reason why choosing a regional testing profile with only 23% highway to assess a 
long-haul vehicle. 

 
1 https://publications.jrc.ec.europa.eu/repository/handle/JRC121213 



Page 3 
 
 

CO2 savings 

The following pictures show the comparison between what T&E calculated and what results from the JEC 
methodology, starting from the same experimental data. 
Results are shown under the ISC conditions, but similar conclusions are also for the regional testing 
conditions. 
 
Tailpipe GHG emissions: 

 
 
Comments: 

• Delta LNG vs Diesel on CO2 tailpipe emissions = -12% over ISC; 

• Inclusion of tailpipe N2O and CH4 increases the delta in favour to LNG due to N2O emissions on Diesel. 

• Assumption from T&E about non-tailpipe emissions close the gap reducing the delta at -2%, while 
JEC methodology would calculate still a -15% in favour of LNG. 
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Well to Tank emissions:  
 

 
 
Comments: 

• Switching from 100y to 20y timeframe (as T&E does) leads to a +77% increase as WtT emissions (from 
fossil LNG). 

• Current 10% bio rate into LNG translates into a 35% benefit from the WtT side. 
 
Well to Wheel GHG emissions:  
 

 
 
Comments: 
 

When combining TtW and WtT all T&E assumptions show that LNG GHG emissions are 13% higher than 

Diesel ones. Following the criteria set in the JEC WtW Study (as T&E declares to do) results are very 

different, with 11% benefit for fossil LNG vs Diesel, growing up to 18% when considering a 10% bio rate 

in the LNG. 
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Looking also more in general to other technologies, here are some helpful references: 

• https://www.cenex.co.uk/app/uploads/2019/11/324-003-004-Dedicated-to-Gas-Assessing-the-

Viability-of-Gas-Vehicles.pdf 

• https://publications.tno.nl/publication/34633965/pl7KqC/TNO-2019-R10193.pdf 

Possible references are also: 

• Hamburg University Study 2021: „Substitutionspotenziale für erneuerbares Methan bei schweren 

Lkw und Schiffen“ - Technische Universität Hamburg (TUHH), Institut für Umwelttechnik und 

Energiewirtschaft (IUE) www.tuhh.de/iue 

• AMF 2021 Key Messages from AMF Research Annex Report 57 1 April 2021 Heavy Duty Vehicle 

Performance Evaluation. 

Concerning pollutant emissions: 
 
NOx – the results shown in the report are positive and confirm a clear reduction gap in favour of LNG vs 
Diesel.  

 
 
On this point there is a very poor argumentation related to the fact that: 

• “While the LNG truck tested emitted less than the diesel truck, it still cannot be considered low 
emission due to high NOx emissions during urban driving”. 

 
PM measurement: the T&E report shows figures concerning PM measurement with gravimetric method, with 
emissions level that are not realistic. PM measurement normally refers to WHTC conditions, with a limit at 
10 g/kWh. 
It is difficult to understand these results of this part as the FVT report does not include any measures related 
to PM. 

 

https://www.cenex.co.uk/app/uploads/2019/11/324-003-004-Dedicated-to-Gas-Assessing-the-Viability-of-Gas-Vehicles.pdf
https://www.cenex.co.uk/app/uploads/2019/11/324-003-004-Dedicated-to-Gas-Assessing-the-Viability-of-Gas-Vehicles.pdf
https://publications.tno.nl/publication/34633965/pl7KqC/TNO-2019-R10193.pdf


Page 6 
 

 
PN measurement:  

 
Comments: 
PN 23 nm are within the Euro VI limits for both fuels 
PN 10 measures show an “expected” increase for both Diesel and LNG 
PN 4 measures are difficult to evaluate as obtained with a prototype analyser developed within the H2020 
project Downtoten. 

 

NON-TAILPIPE EMISSIONS – VEHICLE EMISSIONS MEASURED – EMISSIONS CALCULATED 

The following statements are only based on assumptions, calculations, and estimates: 

• “The process of measuring non-tailpipe emissions is complex and requires additional equipment and 

facilities, which fell outside of the resources available to this project. As such, non-tailpipe emissions were 

not measured during this testing programme. Mottschall et al. estimates that for SI LNG trucks, methane 
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emissions emitted from non-tailpipe sources are equal to around 5% of total tailpipe GHG emissions based 

on a 100-year GWP of 30.45” 

• “Calculating this based on a 100-year GWP of 28 as used in this report, this would be equivalent to 

4.8% of tailpipe CO2 emissions. Calculating it based on a 20-year GWP of 84, this would be equal to 14.3%. 

The non-tailpipe methane emissions of the tested LNG truck were calculated based on these estimates 

and the measured CO2 tailpipe emissions of the LNG truck.” 

It is questionable if that is the right procedure. It appears as not acceptable presumptions. Especially as 

this all is used to attack a manufacturer. 

In the graph, the yellow part of columns is based on estimate: 

 

NON-TAILPIPE EMISSIONS - REFUELLING AND MAINTENANCE PROCESS – BOIL OFF – LEAKS 

The following sentence is true, but misleading, as in normal operational conditions, this does never 

occur: 

• “To prevent the tank from reaching too high a pressure, safety valves are fitted to the tank to vent 

the evaporated methane to the ambient air.” 

The following sentence is simply wrong: 

• “LNG can also escape to the atmosphere either from leaks from the filling nozzles or due to manual 

venting of boil-off emissions (gas state LNG).” 

It is a very inaccurate and superficial statement. In normal conditions no leak occurs at filling nozzle, 

except a very small spillage when disconnecting. New generation nozzles tend to zero spillage. The boil-

off in the vehicle tank is sent back to the stationary LNG tank of the refuelling station. 

The following sentence is wrong: 
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• “The amount of manual venting can be reduced by ensuring that the pump refuelling pressure is 

sufficient …” 

There is no manual venting. This appears to be (on-purpose?) misleading. 

In fact, the following text reads:  

• “...venting the boil off into a container at the station before the start of refuelling or using a vent 

line (either within the nozzle or separately attached) to return any boil off back to the station…” 

This is just the normal procedure, and not hypothetical as the paper makes it to appear. 

The following paragraph is totally wrong: 

• “However, even with the use of these technologies some manual venting can occur. According to 

NGVA Europe, the attachment of vent lines from the truck to the filling station is optional which when 

not used could result in unnecessary manual venting.” 

In fact: A) "can occur" does not mean that it occurs, and B) this is (on-purpose?) misinterpretation. In the 

text from NGVA Europe, using the term "Optional" just means that it must be done only if the pressure 

in the vehicle tank is higher than the delivery pressure at the station. If/when the pressure is lower, it is 

not necessary. 

The following sentence is misleading: 

• “Maintenance of the fuel system during the lifetime of the truck also requires residual LNG to be 

vented.” 

Admittedly this might happen maybe, very seldom in exceptional cases. But this way the report is (on-

purpose?) turning an exceptional occurrence into normal procedure. Norms prescribe anyway to flare if 

necessary; venting NG is always forbidden. 

The following sentence is wrong: 

• “When the tank is refilled, there is a quick increase in pressure from the evaporation of LNG in the hot 

tank which, for safety reasons, results in additional venting to the atmosphere.” 

This statement seems to refer to the first filling of a new vehicle; or filling a vehicle which has an empty 

and high temperature tank, which experts define as “warm” tank, after having been unused for long time. 

If that is the meaning, the sentence is wrong. The "warm" tank filling procedure must be done at the 

station by an expert person. The process consists of a certain number of cycles of partial filling and boil-

off recovery, and at each cycle the gas in the vehicle tank (boil-off), is sent back to the station's tank. 

BOG – Boil OFF event  
The JEC study provides a modelling of the BOG, if over 1 year period a truck operating over a 120 000 km 
range will emit approx. 12 kg of LNG from the tank.  
Considering what measured by FVT at the exhaust on the ISC cycle (= 0,15 gCH4/km) this translates in 18 kg 
CH4/year from the exhaust. So, finally, 30 (18+12) kg CH4 emitted to the atmosphere. 
Instead, T&E assumes these emissions to contribute as if an additional 1,6 g/km from the vehicle, 
corresponding to 191 kg CH4/year, 10 times more. 
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Even in this case, T&E declares to follow the JEC methodology but including their own criteria to burden GHG 
emissions from the LNG vehicle. 
 
Venting at the station and maintenance 
T&E refers that, according to NGVA Europe, “the attachment of vent lines from the truck to the filling station 
is optional which when not used could result in unnecessary manual venting”. This is completely wrong as the 
term optional refers to the operation of venting from the tank, that may occur according to the LNG tank 
pressure conditions, and not to the fact that operator can choose if connecting or not the venting line. 
Venting into atmosphere is always forbidden, especially at the fuel station. 
 

The paper seems to do some Cherry-picking from different reports, by also adding on top of the test 

emissions a further 4.8% (100GWP) or 14.3% (20yearGWP) for non-tailpipe emissions (venting from tank 

safety valves due to boil-off, leaks & venting during refuelling & venting during maintenance), that are not 

used for CO2 calculations. 

NON-TAILPIPE EMISSIONS - NATURAL GAS UPSTREAM – WTT EMISSIONS AND CONSUMPTIONS 

The following paragraph just contains presumptions: 

• “It should be noted, however, that the JEC study is not considering any LNG imports from the U.S. and 

Russia which are typically composed of larger shares of shale gas from hydraulic fracturing (U.S.) and 

prone to higher fugitive methane emissions. WTT emissions from LNG trucks may therefore be 

underestimated in their work and, thus, in the subsequent calculations.” 

RENEWABLE METHANE - BIO-LNG PRODUCTION – PRESENT AND POTENTIAL – AFFORDABILITY AND 

SCALABILITY OF BIO-PATHWAY 

In the following paragraph, the paper describes the production potential of renewable methane: 

• “The study concluded that only a low level of sustainable feedstock would be available at competitive 

pro-duction costs and that the cost for unlocking additional feedstocks would increase relatively 

quickly following the scale-up of production. In 2050, the six biggest European countries could each 

supply a theoretical annual maximum of sustainably sourced biomethane that amounts to:” 

 

The total is about 100 TWh, i.e., 10 billion Nm3 in 2050. 

Then the paper states: 

• “Biogas could only replace between 4 percent and 28 percent of road freight energy consumption by 

2050” 
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If biogas replaces around 20 percent of road freight energy consumption, this will be more than sufficient 

to meet the needs considering the additional potential for electrification*.  

* Technische Universität Hamburg (TUHH), Institut für Umwelttechnik und Energiewirtschaft (IUE) www.tuhh.de/iue 2021: 

Substitutionspotenziale für erneuerbares Methan bei schweren Lkw und Schiffen  

Biomethane, and more specifically bioLNG, is declared as “non solution” for transport, due to lack of 
sustainable feedstocks and high production costs. 
Of course, the paper omits to consider that in Europe almost 10% of the LNG consumed by the road transport 
sector is composed with bioLNG (through certificates and first physical refill at the station). 
 

The European Biogas Association (EBA) estimate of bio-LNG production: 

 EBA reports on the expected short-term production figures as: 

• 2021 – 0.87 TWh (representing 17% over current LNG consumption from the road sector) 

• 2022 – 4.2 TWh 

• 2023 – 9.5 TWh 

• 2024 – 10.6 TWh (which is expected to rise further with new announcements on production 
facilities in coming years) 

 
On the biofuel supply potential, the T&E report is referring only to one source, ignoring recent official 

reposts. T&E report fails to acknowledge the very rapid acceleration in the availability of Bio-LNG. 

Biomethane (where BioLNG derives from) potential is largely untapped as only 2% of the potential is in 

production today. 

 

An IEA assessment done in 2020 estimates a global potential production of bio-methane (bio-LNG) as 600 

million ton/year. The figure for Europe is about 100 million ton/year, i.e., about 130 billion Nm3. 

http://www.tuhh.de/iue
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In 2019, for example, a working group of the Technical University of Hamburg, the Fraunhofer Institute ISI, 

Karlsruhe and the Institute for Resource Efficiency and Energy Strategies IREES, Karlsruhe conducted a 

scientific study on the carbon footprint of various fuel types for cars and trucks. This work has shown that 

the use of sustainably produced methane in heavy-duty transport makes a significant contribution to 

decarbonization. 
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As part of this scientific study, the untapped potential of advanced biomethane according to REDII was 

estimated at 118 to 240 PJ/a for Germany alone. To exploit the untapped potential for biomethane 

production from residues of 118 to 240 PJ/a on a larger scale, the previously unused substrata must be 

collected on a large scale and production and purification capacities must be developed or repurposed. If this 

is pursued in a targeted and accelerated manner, a larger part of the potential could be available to transport 

by 2030. If half of the untapped potential, i.e., 59 to 120 PJ/a biomethane, were fully available for the 

transport sector, 2.4 to 4.8 million mid-range vehicles or 1.4 to 2.8 million luxury cars or 51,000 to 105,000 

trucks could be operated all year round through the additional biomethane produced from residual and 

waste materials. 

PRODUCTION COSTS OF RENEWABLE METHANE 

The paper states: 

• “Biogas is six times more expensive than natural gas and that biogas is too expensive for a broad 

implementation “ 

With the development of biogas production technology and large-scale biogas production, this sector 

expects the cost for biogas to go down which will improve the total cost of ownership for gas driven trucks. 

With regards to the high cost stated on e-LNG, this report compares the cost of current fossil-based fuels 

with newer, less available fuels that are still rapidly being developed. A fairer comparison would be to e-

LNG with other e-fuels, such as e-Hydrogen for example.  
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USE OF RENEWABLE METHANE IN THE US TRANSPORTATION SECTOR - REFERENCE 
 
The message of the T&E report criticized here regarding the use of advanced biomethane contradicts the 
findings of scientists in the USA and the legislative measures based on scientific recommendations.  
 
Based on such numerous, neutral, and scientific studies, the fuel ‘biomethane’ received the highest political 
blessing from the US Congress in 2007 within the framework of the Renewable Fuel Standard (RFS). There is 
a great interest in the U.S. in reducing methane emissions into the atmosphere using agricultural waste and 
manure, and therefore the use of sustainable methane is encouraged by the government. 
 
The state of California, home of the electric car pioneer Tesla, specifically promotes the use of sustainably 
produced methane as an energy source in the heavy-duty transport sector and is therefore very successful. 
So successful that even European biomethane companies that are technological leaders in this field are 
engaged in business activities in the U.S. 
 
More information can be found here: https://www.epa.gov/agstar/renewable-natural-gas-agricultural-
based-adbiogas-systems  

https://www.epa.gov/agstar/renewable-natural-gas-agricultural-based-adbiogas-systems
https://www.epa.gov/agstar/renewable-natural-gas-agricultural-based-adbiogas-systems

