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1. OPERATIONAL RANGE

Facts about climate-friendly
road freight transportation
What’s the best strategy for realizing climate-friendly road freight
transportation? Let’s take a look at the facts.
Sustainability isn‘t just the challenge of the 21st century but it will be a duty and
responsibility forever. Hence it is only justified that sustainability should be at the
top of all political agendas and an integral part of a company’s strategy.
The European Union, for example, has set itself the goal to reduce CO2emissions
by 55 percent by 2030 and to become carbon-neutral by 2050.1 Germany’s goal is
to cut emissions by 65 percent by 2030 and become carbon neutral by 2045.2
However, the clock is ticking, and therefore a concerted effort by governments
and industries is necessary in order to achieve these targets. Which role does
transportation play in all this? Quite a big one as transportation causes 24% of
global CO2-emissions.3 Most of these emissions are related to passenger transportation, but the share of road freight transportation is also considerable
and it’s growing. 4 In Germany, for example, road freight transportation is responsible for one-third of the CO2emissions from transportation sector.5 Even with
ambitious scenarios to shift materials transportation to electrified rail, road freight
is expected to grow in absolute terms and remain the largest source of CO2from
all freight. Road freight therefore has a huge potential to help reduce CO2.

But what’s the right strategy for making road freight
transportation climate-friendly?
For short journeys and for light commercial vehicles, there’s

#roadfreightfacts

a strong consensus in favor of battery-powered electric
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vehicles and low-power charging solutions. However, for
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heavy long-haul trucking, the picture is more complex.
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Currently, the four main concepts for climate friendly
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long-haul trucking are discussed:
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Siemens AG is active in all of these four technology fields
across several industries. All the technologies have one
Equally important to their operational needs is the

thing in common: they all have the potential to eliminate
CO2emissions. However, the key question is: are these

economic element. This is important for a speedy transition
in Europe, where trucking is a low-margin and highly frag-

concepts also suitable to reach the necessary CO2

mented business.

reductions in the required time?

Finding the best solution requires looking at the four

By 2030, CO2from heavy-duty vehicles in the EU must drop

concepts, assessing their advantages and disadvantages,

by -30 percent according to the 2019 legislation. 6 Given the

and exploring the potential for an intelligent combination

agreement on April 21, 2021, to increase the EU’s economy-

of several concepts. In a series of articles, we will look at

wide ambition to 55 percent, it’s plausible that road freight

practical, economic, and ecological aspects and compare

transportation sector will also see an increase in their 2030

the four concepts using the following seven criteria:

goal. The analysis for Germany shows that achieving these
ambitious goals will require 70 percent of new trucks sold

1. Operational range

in 2030 to be electrified.7 The goal for 2030 is a crucial
milestone on the path to becoming CO2-free no later

2. Time to market

than 2050.

3. Scalability and resource efficiency

A strategy for achieving this has to begin by recognizing the

4. Energy efficiency

workhorses of today’s road freight system: semi trucks.
They pull heavy trailers over long distances and face

5. Total cost of ownership

specific challenges, including restricted space on the

6. Flexibility

vehicle and the need for high operational flexibility.
7. CO2 abatement cost

Because they do most of the road transportation work
(as measured in ton-km), they also emit most of the CO2.8
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Operational range
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This first article is about operational range, which is a major

For instance, hybrid trucks with a combustion engine would

concern for electric heavy-duty vehicles in particular.

have the same range as conventional trucks. In any case, all
OCL trucks have a battery that provides a certain electric

First, let’s consider that today’s trucks have diesel tanks that

range outside the infrastructure.

provide a range of up to 2,300 km.9 That distance isn’t
driven in a single day, but it gives us an indication of how

Battery-electric trucks (BEVs) with the typical daily mileage

far trucks can go before needing to refuel. If we consider

of long-haul trucks have to manage a trade-off between

what range a truck used by one driver might travel in a day,

range, payload, and charging stops. The BEV 40-ton trucks

then 750 km is a more realistic upper limit. Some trucks

currently on the market have a maximum range of 200

are used in shifts and will travel more, but most trucks on

km,16 and models have been announced for the coming

average will travel less, albeit occasionally they’ll come

years with a maximum range of 400 to 500 km.17,18,19,20
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close to this maximum.

Fuel cell electric trucks using hydrogen from new fuel

A second important observation about long-haul trucking is

infrastructures (FCEVs) have the potential to offer sufficient

that 80 to 90 percent of it takes place on highways.11 and 12

range for long-haul trucking, especially if they use liquid-

Furthermore, this activity is highly concentrated: More than

hydrogen storage, which is more compact: and there’s

two-thirds of the fuel burned in long-haul trucking on

also less risk of affecting the volume of goods that can be

German highways happens on the busiest 4,000 km,

transported.20

13

which constitute just one-third of the highway network

Renewable fuels for conventional trucks and existing fuel

and about two percent of the national road network.14
For purposes of discussing operational range, it’s especially

infrastructures (RFs) have the same range as conventional
trucks thanks to the similar energy density of their fuels,21

noteworthy that 89 percent of German truck trips that

and they can even use existing refueling infrastructure.

depart from the highways are only 50 km or less away
from them.15

This was our first assessment on operational range.
Now let’s turn to the four technologies.
Overhead Contact Line (OCL) enables unlimited

Stay tuned for the articles to come over the next weeks,

operational range under the infrastructure. When the

resource efficiency, energy efficiency, total cost of

truck leaves the OCL, the range depends on its propulsion

ownership, flexibility, as well as CO2 abatement costs and

system.

our final conclusion.

covering the topics of time to market, scalability and
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