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e Cost models for alternative propulsion technologies for trucks and ships have been
developed for use in the National Freight Model (NGM). Investment costs are the main
driver in road transport, while fuel costs dominate in maritime transport.

e For trucks, battery-electric solutions are the main pathway, hydrogen is considered for
heavy-duty applications, and biogas has a temporary role in Norway up to 2030.

e For shipping, methanol and ammonia are the most promising fuels for long-distance
operations, battery-electric solutions are relevant for shorter routes, and carbon
capture may prolong the use of fossil fuels.

e By 2050, electric trucks are expected to become cheaper than diesel in terms of total
costs, while shipping will continue to face additional costs depending on the choice of
fuel.

e The work serves as a basis for a backcasting process of the transport sector towards a
low-emission society.

Background

This note has been prepared as supporting material for a preparing study to NTP 2029-2040 of
how to improve the Analytical Basis for Assessing Goal Achievement and Future Transport
Demand.

Developments in the green transition within freight transport have triggered a need for
analytical capabilities related to alternative propulsion technologies in the National Freight
Model (Nasjonal Godsmodell — NGM). Work on this began in 2023/2024, primarily through
expansions and further development of the NGM'’s cost models. Among other things,
frameworks have been established for both trucks and ships using alternative propulsion
technologies.
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Cost models for CN modes of transport

For trucks, cost models have been implemented for battery-electric, hydrogen-electric (fuel
cell), and biogas-powered trucks, covering both investment and operational costs. The main
data sources have been datasets from ENOVA, a range of studies under FME MoZEES, and
information from market stakeholders.

For shipping, cost models have been implemented for various technologies (different
combustion engines, fuel cells, and battery-electric propulsion) and a range of conventional
and alternative fuel types. Investment costs for different vessel types and technologies are
based on a larger computational framework that combines key ship characteristics with
decomposed cost factors from literature sources. The same applies to fuel costs. At present,
the resulting cost estimates are rough due to significant uncertainty and the limited number of
"alternative" vessels in operation. Consequently, work on shipping has focused on preparing
the cost model to allow for more analysis as the data and information base improves.
However, what clearly emerges is that for ships, fuel cost is the dominant cost driver for
alternative technologies. This contrasts with road transport, where investment costs,
especially for electric vehicles, are the main driver.

Trucks and Carbon-Neutral Powertrain Technologies

There is consensus among industry stakeholders that battery-electric trucks represent the
main pathway for decarbonizing road freight. Hydrogen is seen, particularly by EU
stakeholders, as a complementary technology for the most demanding transport applications.
Biogas is not regarded as a long-term solution in the EU, as it falls outside the CO, regulations
for heavy-duty vehicles. In Norway, however, biogas is included in the national goal of 100%
zero-emission truck sales by 2030 and appears to be filling the role that EU actors expect
hydrogen to take. Biogas prices are being adjusted in a way that allows this technology to
compete reasonably well with diesel-powered trucks.

Cost analyses have focused on battery-electric trucks, as this is the main strategic path, and
there are no signs that hydrogen solutions will become competitive with diesel trucks before
sometime in the 2030s. Battery-electric solutions will, in any case, be cheaper than hydrogen,
significantly more energy efficient, and will therefore be adopted earlier in all applications
where feasible. The main barriers for battery-electric trucks relate to the availability and cost
of charging infrastructure at depots, terminals, and along roads, as well as total cost compared
to diesel.

Based on the current cost model, battery-electric trucks are estimated in 2025 to cost 2-2.25
times that of diesel trucks. This is expected to drop to 1.5-1.7 times by 2030 and to 1.4-1.5
times by 2035, as most of the anticipated cost reductions are realized. Towards 2050, the
model indicates that the extra cost could fall further to 1.2-1.3 times the cost of diesel trucks.
The greatest uncertainty lies in the actual battery prices paid by truck manufacturers, how
battery technology evolves over time, and how quickly manufacturers aim to recoup
investments related to R&D, model development, and production facilities. As a result, actual
sales prices may be somewhat higher in the short term but are expected to fall as the major
R&D and production investments are paid off.

Shipping and Carbon-Neutral Propulsion Technologies

The future price trajectory for carbon-neutral (CN) fuels in shipping is highly uncertain—in
absolute terms, relative to fossil fuels, and in terms of input costs for CN fuel production.
Academic literature has largely focused on establishing frameworks for selecting future
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propulsion solutions. There is limited literature providing forecasts of total cost or expected
price development for various CN fuels.

In short-sea shipping, there are more fuel options than in deep-sea-shipping. Long-distance
transport requires high energy density to avoid compromising cargo capacity. The need for
vessels to sail long distances between bunkering favors liquid hydrogen-based derivatives such
as ammonia and methanol. These fuels can be produced from grey hydrogen (from natural gas,
becoming CN only through carbon capture, i.e., blue hydrogen), or from green hydrogen
produced via electrolysis (e-hydrogen).

Carbon-neutral fuels will remain more expensive than fossil fuels up to 2050, but the price gap
is expected to gradually narrow. Methanol, ammonia, and other hydrogen derivatives are
emerging as the most promising alternatives for long-distance shipping. Battery-electric
propulsion will mainly be relevant for short-distance operations, fixed routes, and ferry traffic.
Biofuels appear less viable due to competing uses. If carbon capture technology continues to
develop, fossil fuels could remain the dominant option for long-distance shipping and for
larger vessels in regional operations.

Government incentive schemes—such as those administered by Enova—will influence which
fuel types become dominant in the future. Technological developments, including carbon
capture and hybrid solutions, could lead to fossil fuels retaining a central role in both
Norwegian and international shipping in the years ahead.

Transport costs in 2050 in NGM

NGM is fundamentally based on cost minimization but does not include built-in logic for choice
between different propulsion technologies. To enable analysis of how freight transport can
become climate neutral by 2050, a solution has therefore been developed where propulsion
technologies are indirectly implemented through weighted cost parameters.

The method builds on cost models for alternative propulsion technologies in the base year
2023, projected forward to 2050. Market shares for different propulsion technologies in 2050
are taken from projections by DNV (for shipping) and by the Norwegian Public Roads
Administration and the Norwegian Environment Agency (for trucks). These are used as weights
in NGM’s cost model. As a result, each vehicle and vessel type is assigned its own cost profile
based on a combination of propulsion technologies. The model does not, however, capture all
nuances—for instance, that some technologies may be particularly well-suited for certain user
cases.

For trucks, the cost projections indicate that electric vehicles in 2050 may have 25-34% lower
distance-based costs than diesel, but 4-15% higher time-based costs. For ships, the additional
costs of alternative fuels in 2050 range from 7% lower (LNG) to 183% higher (HVO) compared
to MGO.

Three scenarios form the basis for the cost weighting:

e Reference pathway (2050): 64% electrified truck fleet, no change in the fuel mix of the
shipping fleet.

e EU pathway (2050): Same truck share as in the reference pathway, but 80% of ships
over 5,000 GT use climate-neutral fuels in line with FuelEU Maritime.

e Strategic pathways (2050): 100% electrified truck fleet and 100% climate-neutral fuels
in the shipping fleet, with ammonia as a key substitute.

These propulsion-weighted cost parameters make it possible to run scenario analyses in NGM,
with results presented in Wangsness et al. (2025).
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