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I n t e r n a t i o n a l  L P G  &  C N G  &  L N G  m a g a z i n e

 PROPULSION SYSTEMS AND ENERGY CARRIERS
GAS POWERED VEHICLES

Vehicles powered by gas (LNG, CNG, biogas or synthetic gas) use a very 
similar ICE to diesel powered vehicles. Although the fuel’s energy content 
is lower, so is its carbon content, leading to an overall potential reduction 
in tank-to-wheel (TTW) CO2 emissions per km of 15%–20% compared to  
a diesel vehicle (not accounting for market penetration).

The use of natural gas as a transport fuel was presented as an 
important option in the future of heavy duty road freight transport 
in the EC’s 2016 Strategy for Low-Emission Mobility with the notion 
that LNG’s potential can be increased significantly if it is biomethane 
or synthetic methane. 

THE FREIGHT TRANSPORT AND LOGISTICS INDUSTRY IS AN 
IMPORTANT DRIVER OF ECONOMIC GROWTH IN EUROPE. 

AS THE MOST FLEXIBLE AND, IN MANY CASES, LEAST EXPENSIVE 
MODE OF TRANSPORT, ROAD FREIGHT IS BY FAR THE MOST 
COMMONLY USED METHOD TO CARRY GOODS. AS SUCH, IT ALSO 
CARRIES A GREAT RESPONSIBILITY: TO PROVIDE TRANSPORT 
SERVICES FOR EUROPEAN CITIZENS AND INDUSTRY IN AN 
EFFICIENT, RELIABLE, SAFE AND SUSTAINABLE MANNER.    
THIS REPORT’S AIM IS TO TAKE STOCK OF HOW EVOLVING 
TECHNOLOGIES AND TRENDS COULD SHAPE THE USE OF 
COMMERCIAL VEHICLES IN THE FUTURE, HOW THEY MIGHT 
HELP THE SECTOR MEET THE EU’S AMBITIOUS CO2 EMISSIONS 
REDUCTION GOALS FOR 2050 AND HOW THESE MEASURES 
MIGHT HAVE POSITIVE CROSS-OVER BENEFITS FOR IMPROVING 
ROAD SAFETY AND OPERATIONAL EFFICIENCY.

Current gas powered technology can deliver 400 horsepower. However, 
road freight transport operators require even higher horsepower 
and torque for trips close to the maximum allowed cargo mass or in 
mountainous regions. 

New engine developments (such as high-pressure direct injection, 
HPDI) will help overcome this problem in the very near future.

The most important strategic issue will be ensuring a sufficient supply 
and allocation of biomethane to replace fossil gas, which, like all fossil 
fuels, will eventually need to be phased out. 

By 2050, total energy demand by road freight transport will be around 92 
million tonnes of oil equivalent (Mtoe), according to the 2016 EC Transport 
& Energy Reference scenario. To put this in perspective, biomethane 
production in 2013 was around 1.1 Mtoe, and overall methane demand  
(all sectors) was 387 Mtoe. 

In order to address this issue, it should be seriously considered 
to substantially increase the allocation of the amount of available 
biomethane to use in road freight transport. Synthetic methane also 
shows good potential in terms of integrating a more renewable energy 
source into gas-powered technology. In the short term, the focus should 
be on limiting well-to-tank emissions, in order to reap the overall CO2 
benefits of operating gas-powered goods vehicles.

Although these are important challenges, gas-powered vehicles remain 
an important contributor to CO2 emissions reduction in the transport 
sector, including commercial road freight transport, and as such, they 
have the support of policy makers. Based on the information provided 
by stakeholders and the available research, gas-powered vehicles are 
projected to contribute a 2% overall reduction in emissions by 2030 and 
4% by 2050 (depending on the market uptake of vehicles running on gas). 
Note that this does not include the well-to-tank reduction provided by 
using more blends of natural gas and renewable or synthetic methane.

 OPERATIONAL EFFICIENCY
Based on current knowledge, it is very difficult to pinpoint what the 

impact of developments in the  fields of propulsion systems and energy 
sources will have on operational efficiency. 

Diesel has the highest energy content and density, and it is unclear to 
what extent any alternative energy sources could replace it on a large 
scale in commercial road freight transport. It is also unclear to what extent 
a road freight transport and logistics operator could carry out the same 
range of activities using alternative fuel vehicles rather than diesel ones. 
It is noteworthy that some companies active in long haul have invested 
in dual propulsion solutions, such as diesel–gas or diesel–hybrid vehicles. 

There is also increasing interest in gas, but usually for lighter duty 
transports. 

Companies’ investments and operational decisions will continue 
to depend on elements such as the specific activities of road freight 
transport and logistics operators, developments in given technologies, 
price developments for fuels and vehicles, impacts on payload, the 
establishment of adequate refuelling infrastructure, vehicle depreciation 
and their contractual relationships with clients and intermediaries. 

One or more of these elements may have to be examined and/ or fine-
tuned in order to facilitate the use of alternative fuel vehicles further. 

Road freight transport and logistics operators must be in a position to 
make a sound cost-benefit analysis of their investments and operational 
decisions based on transparent information about the performance of 
the different available propulsion systems and energy carriers. 

It should be noted that current higher purchase prices for alternative 
fuel vehicles mean that road freight transport and logistics operators may 
not be able or may not want to make the necessary additional investment, 
despite the advantages of such vehicles: the higher investment comes 
up-front and the benefits will only be felt in the future. 

Different approaches  to spreading risk might ease this challenge, such 
as through commercial vehicle suppliers offering their clients alternative 
fuel commercial vehicles at a per-kilometer rate.

Market uptake will also depend strongly on the level and type of 
incentives provided for certain technologies/fuels. 

Political decision-makers at EU, national and even regional levels play 
a key role in enabling appropriate and sustainable incentive packages 
which can facilitate market uptake. 

These packages could contain further weight and length exemptions 
for safer, cleaner vehicles, as well as investment incentives for the uptake 
of safer, cleaner technology.

 SUMMARY FOR PROPULSION SYSTEMS AND ENERGY CARRIERS
In summary, the currently available propulsion systems and energy 

sources provide a number of CO2 emission reduction options, including 
increasing the efficiency of the ICE, the use of biofuels or the blending of 
biofuels with diesel, and the use of gas, hybridization or electrification. 

The two latter options may provide the largest potential for CO2 
reduction if a number of conditions are met. Although they are currently 
in the early stages of development for long-haul heavy-duty use, they are 
being tested and political interest is being raised - this is important and 
should continue. 

From a TTW perspective, biofuels and gas also have significant CO2 

reduction potential. From a WTW perspective, the indirect land-use 
change, the primary source of biofuels and methane emissions for gas are 
some of the aspects which will have to be addressed. 

Biofuels and gas are currently important potential alternatives to 
diesel, but they need to be developed further; they should certainly not 
be discarded. The potential for alternative technologies and fuels varies 
according to the usage profile of the HGV and its particular requirements 
for carrying out specific duties. 

Therefore, all options should be pursued, including improving the 
efficiency of the ICE. 

The important message is that further research into economically 
viable alternative energy sources for the long-distance, heavy duty cycle 
must continue and be encouraged.

 
* - ICCT (2015): “Assessment of Heavy-Duty Natural Gas Vehicle Emissions: 

Implications and Policy Recommendations”
* - LBST et al (2014): “LNG as an alternative fuel for the operation  

of ships and heavy-duty vehicles”
* - Ricardo (2016): “The role of natural gas and biomethane  

in the transport sector”

Source: Transport & Mobility Leuven and IRU contribution
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The Directive On Alternative Fuels Infrastructure requires Member 
States to set up a sufficiently dense network of refuelling points for 
alternative fuels (including LNG and compressed natural gas, CNG, by 
2025) along primary road networks. 

This supports the EC’s presentation of gas as a good alternative to 
diesel for heavy-duty vehicles in the long term. Indeed, the deployment 
of adequate refuelling infrastructure throughout Europe by 2025 will 
facilitate the uptake of gas as an alternative fuel in road freight transport.

However, additional efforts will be required to further develop the use 
of bio- and synthetic gas if this alternative fuel is to reach its full potential. 

The NGVA has suggested uptake rates of over 20% by 2030 and over 40% 
by 2050.

Although the use of natural gas as a transport fuel is positive from  
a vehicle emissions perspective, it remains a fossil fuel and one into which 
renewable energy sources would need to be gradually integrated. Indeed, 
current EU Energy Policy has set clear targets for reducing dependence 
on fossil fuels. 

Biomethane or synthetic methane, produced from renewable sources, 
are alternatives that should be promoted as the way forward, similarly to 
renewable alternatives for other energy sources. 

This is also highlighted by the EC Strategy for Low-Emission Mobility.
A second important issue is the need to avoid methane emissions 

during the well-to-tank phase. 

Some studies (*) indicate that the advantages of natural gas as a vehicle 
fuel could be scaled down if methane emissions (which have a global 
warming potential up to 25 times higher than CO2) are not properly 
managed. This is one of the main-although manageable-issues facing the 
use of LNG in transport. The technology to address this is available.

Another consideration, often cited by users, is vehicle performance. Gas 
powered engines currently on the market are generally not suitable for 
all mission types; they cannot yet deliver the same maximum power as 
diesel vehicles can.


