
  
 

BERYLLS INSIGHTS

TRUCKING 2030 – CREATING 
THE ELECTRIFIED FUTURE OF 
ROAD TRANSPORT
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Climate change calls for immediate action. In order to limit the global 
warming to well below 2°C – as committed by the world’s political 
leaders in the Paris Agreement – greenhouse gas emissions must be 
reduced significantly. What makes the situation even more challenging, 
they must be reduced quickly to prevent the world climate from reaching 
potentially dangerous tipping points.

The road transport sector contributes more than a quarter of European 
CO2 emissions. In 2018 about 888 million tons have been caused by 
cars, vans, trucks and buses. According to Eurostat, 26% of these 
emissions can be assigned to heavy commercial vehicles, mainly trucks. 
In contrast to other sectors, those heavy commercial vehicles are in 
total emitting 24% more CO2 today than in 1990. The need for a massive 
turnaround is obvious.
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CO2 TARGET SETTING 
AS GAME CHANGER

As a far-reaching countermeasure, the European Commission has 
set demanding targets regarding CO2 emission reduction of trucks in 
Regulation (EU) 2019/1242: minus 15% until 2025 and minus 30% until 
2030. For the truck industry these targets are a complete game changer, 
because the previously successful approach of gradual improvement of 
fuel consumption will no longer suffice. In fact, even the 15% target is 
impossible to reach without a certain share of zero emission vehicles.

As the CO2 emission regulation is only the beginning of a comprehensive 
turnaround and will be followed by even stricter targets later on, the 
truck industry is about to step into the most substantial transformation 
since the shift from horse-carriages to motor vehicles. Within a 
maximum of three decades, the fossil age will come to an end, 
pushing a Diesel powered industry into widespread application of zero  
emission technology.
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In the future new trucks in Europe 
will have an electrified powertrain 
– either battery electric (BEV) or 
fuel cell electric (FCEV). According 
to the expert survey Trucking 2030 
conducted by Berylls Strategy 
Advisors in Q4 2020, in ten years 
time already 35% of newly sold 
medium and heavy duty trucks will 
be zero emission vehicles. In 
parallel, more and more driving 
bans for trucks with combustion 
engines in European cities will lead 
to increasing adoption rates of 
battery electric vehicles for urban 
distribution.

35% ZERO EMISSION 
VEHICLE SALES BY 2030

Expert feedback also suggests that 
even nationwide Diesel bans are 
conceivable after 2030, following 
the example of California as well as 
15 other U.S. States which have 
signed a memorandum of under-
standing (MoU) targeting 100% of 
truck sales to be zero emission by 
2045 or 2050. Interestingly, Euro-
pean truck manufacturers share 
that mindset and have launched a 
statement in December, that from 
2040 all newly sold trucks need to 
be fossil free in order to reach car-
bon-neutrality by 2050. This clear 
commitment by ACEA with the 
backing of leading climate scien-
tists is a remarkable step.
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TRANSFORMATION REQUIRES NEW THINKING 
– PLUS HEAVY INVESTMENT

The speed of transformation is breath-taking and requires not only new 
thinking, but also heavy investment. And here is where the headache 
starts, because the roadmap to zero emission trucking is everything 
but clear so far. Multiple options are in discussion, many are already in 
prototype use. Technologies available today – e.g. hybrid or gas-powered 
trucks – might help reduce CO2 emissions, but even from the still 
predominating tank-to-wheel perspective they a far from zero emission.

Based on the Trucking 2030 expert survey, we are convinced that two 
technologies will dominate heavy commercial transport in the future: 
Battery electric vehicles (BEV) for short and medium distances; and fuel 
cell electric vehicles (FCEV) for long-haul as well as payload sensitive 
applications. Nearly 80% of respondents agreed to this hypothesis. 
Hybrids and gas-powered trucks are considered to be bridging 
technologies with decreasing adoption rates post 2030. Synthetic fuels 
are six times less energy efficient than the direct use of electricity, 
consequently only a minority believes that they are a competitive option. 
Most likely, synthetic fuels will only be used in niche applications where 
charging stations are out of reach and price sensitivity is rather low, for 
example in forestry.
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THE WAY FORWARD: 
ELECTRIC POWERTRAINS AT SCALE

The big advantage of the BEV plus FCEV scenario is the high degree of 
commonality in the electric powertrain. This will create scale effects, 
which are urgently required to achieve TCO parity with Diesel powered 
trucks as soon as possible. The rationale: Only when truck operators 
achieve a sustainable economic benefit, the characteristic S-curve of 
technology diffusion moves to a much steeper gradient and sales of zero 
emission trucks take off.

One might object that a technology neutral approach is required and 
thus more options than BEV and FCEV have to be taken into account. 
In fact, 90% of all respondents supported that statement in our survey. 
However, we don’t have the time. The European industry already has 
fallen behind Asian competitors in battery technology. And despite 
the initial lead regarding fuel cells, the first serial produced trucks on 
European roads which are powered by hydrogen, have been imported 
from South Korea. The way forward requires a clear focus. And it requires 
more speed.

All attempts to save the combustion engine, be it with hybrids, gas or 
synthetic fuels, distract from the ultimate goal of creating a sustainable 
zero emission road transport sector. Investments in bridging 
technologies are not going to pay off. Combustion engines have inherent 
disadvantages which cannot be overcome: thermodynamics are limiting 
their energy efficiency, the inevitable nitrogen oxides require elaborate 
exhaust gas aftertreatment systems and noise emissions make them 
unacceptable in future urban environments. Moreover, given their high 
degree of wear and tear, they are not competitive to electric powertrains 
in terms of repair and maintenance costs.

SAVE THE FUTURE OF YOUR BUSINESS, 
NOT THE COMBUSTION ENGINE

It takes a lot of courage to turn away from a technology that has powered 
trucks reliably for more than a century. But in a decarbonized future, 
they can no longer play a significant role. Remember what happened to 
those who believed in the horse…
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ROADMAP TO 
ZERO EMISSION

We have asked industry experts when they expect TCO parity of electric 
and Diesel trucks. As mentioned before, this is the major success factor 
for their acceptance. Battery electric vehicles (BEV) are expected to 
reach this milestone in 2026, fuel cell electric vehicles (FCEV) around 
2030. In parallel, we have modelled the total cost of ownership for 
different truck applications with the proprietary Berylls TCO Model 
which confirmed the expert judgement. The only difference: FCEV 
outperform Diesel in long-haul slightly earlier and actually intersect 
the cost curve of BEV, not Diesel, to become benchmark in 2030. With 
hydrogen prices below 5.00 € per kg, FCEV will be the preferred option 
for long-haul transport.

Regarding infrastructure, the respondents of our survey are quite 
optimistic. They expect only a slight time lag between TCO break-even 
of BEV versus Diesel in 2026 and the ubiquitous availability of charging 
stations in 2027. Both are conditions for mass application of battery 
powered trucks. As early adopters most probably use depot charging 
anyway, this time lag is not expected to cause a major bottleneck.

Infrastructure follows demand, that is a natural law. A clear roadmap 
helps predict demand and unlock investment. Ubiquitous availability of 
hydrogen refueling must be in place in 2030 to support the widespread 
usage of FCEV. Most of the industry experts consulted in our study are 
confident that this will be achieved.

However, there is one homework to be addressed by energy suppliers, 
both for electricity and hydrogen: Carbon-free transport is of course 
only possible if it is based on renewable energy. Respondents doubt 
that this will be the case from the start. Zero emission trucking will 
make progress with sector coupling and increase the demand for 
renewable power generation. It is important to push especially the 
large-scale production of green hydrogen.

Trucking 2030 – Roadmap to Zero Emission
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BATTERY POWERED TRUCKS
IN LONG-HAUL?

According to our expert survey, the majority of zero emission trucks is 
going to be battery electric in 2030. Respondents expect a BEV share of 
25% on average, whereas FCEV will account for up to 10% of European 
medium and heavy-duty truck sales. The predominance of battery 
powered trucks has several reasons: BEVs have a higher technology 
readiness level today and will be available earlier for customer use than 
FCEVs. Moreover, BEVs have a superior energy efficiency – three times 
higher than FCEVs – and will thus also be more cost efficient in most 
applications. Fuel cell electric vehicles have their home turf in long-
haul as well as payload sensitive applications, like for example tank/silo, 
due to the superior energy density of hydrogen. And the benchmark 
for the FCEV is the BEV, not the Diesel. But even with the predicted 
energy density of 300 to 330 Wh/kg in 2030, batteries are still far from 
hydrogen, which contains 100 times more energy in relation to its weight 
(33.3 kWh/kg).

A minority of respondents is convinced, that battery technology will 
advance so quickly that BEVs will also prevail against fuel cells in long-
haul – you might call them the Elon Musk fraction. Some believe in a 
setup of 4.5 hour shifts (with 400 km range at best) and recharging 
during the 45 min break. 

What we can conclude here is: The race is open. And the crucial question 
is, which technology provides minimum TCO, because that is what truck 
customers will opt for.



9

HYDROGEN SUPPLY: 
GASEOUS OR LIQUID?

The energy density of hydrogen is another problem that has to be 
solved soon. Should the hydrogen distributed by truck refueling stations 
be gaseous or liquid? Standards have to be defined and technologies 
developed further. Parallel investment in both scenarios must  
be avoided.

Looking at the volumetric density, liquid hydrogen has clear advantages 
over the currently available gaseous hydrogen. It makes the packaging 
of hydrogen tanks on fuel cell trucks much easier and increases their 
range, it simplifies the distribution with ships and trucks significantly 
and reduces the space required for the storage at refueling stations. 
However, liquification increases the energy demand of hydrogen by 
approximately one third. And it has to be stored at - 253°C, causing 
permanent losses due to the so-called boil off effect.

If we imagine a world that deserves the name hydrogen society – as 
outlined in several policy statements launched by governments 
worldwide – hydrogen will be the major energy carrier of the future. It 
will provide large-scale storage for the fluctuating renewable power 
generated by wind and sun at zero marginal cost. It will fuel a variety of 
industries like chemistry and steel (sector coupling). And it will be 
distributed by a ubiquitous pipeline network, just like natural gas today. 
In such a world, liquified hydrogen for trucks makes very little sense.
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SHIFTS IN VALUE CHAIN AND 
NEW BUSINESS MODELS

Electric powertrains reduce the complexity and added value of truck 
manufacturing considerably, causing major shifts in the value chain. 
The hypothesis, that suppliers will be able to increase their share of 
value creation, is supported by 68% of respondents in our survey. And 
81% believe that new competitors will take the opportunity to enter the 
European truck market. Both trends are major threats for  
incumbent OEMs.

New business models will arise, giving all players the opportunity to 
grow their businesses or at least to compensate the losses mentioned 
before. While in-house production of battery cells or fuel cells by truck 
OEMs is expected by 30% and 50% of the respondents only, almost 
90% expect opportunities in the field of energy supply and more than 
70% see increasing need for tight control of the customer interface to 
fend off new players. Fleet management with pay-per-use offerings and 
advanced telematics services could be part of such an approach.
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NEED FOR
ACTION

In a nutshell, future powertrain electrification initiates a substantial 
transformation of the truck industry. Ongoing digitalization and the 
eventual start of autonomous driving add even more complexity.

We have identified a major need for action for all players along the 
value chain:

  Review investments in traditional powertrain components as the 
amortization period is limited, shift budgets according to your 
zero emission roadmap

  Focus on the electric powertrain in a modular architecture 
and at maximum scale

  Prepare for a comprehensive transformation of your business from 
Diesel to battery and fuel cell electric within only two decades

  Define product & market strategies for the future world of 
electrified road transport and the upcoming e-mobility ecosystem

  Find partners to optimize your value-added, share the burden of 
product development and create scale effects in production

  Rethink your value proposition and prepare to change your 
business model – some major competencies of the past will 
become worthless

  Create new business opportunities in the future fields of 
energy supply, fleet management and telematics services

Transformation is not only a question of strategy, it is also a question of 
culture. Prepare your organization not only for new technologies, new 
business models and new competitors, but foster the required new 
thinking. Expect internal resistance as well as external obstacles on the 
way to future success.

Are you prepared for Trucking 2030?
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BERYLLS STRATEGY ADVISORS 
YOUR CONTACT

Berylls Strategy Advisors is a top management consulting firm 
specialized in the automotive industry, with offices in Detroit, in Munich 
and Berlin, in China, in Great Britain, in South Korea and in Switzerland. 
Our strategy advisors and associated expert network collaborate with 
automotive manufacturers, automotive suppliers, engineering services 
providers, outfitters and investors to find answers to the automotive 
industry’s key challenges. Our main focus is on innovation and growth 
strategies, support for mergers and acquisitions, organizational 
development and transformation and profit improvement measures 
across the entire value chain. In addition, together with our clients, 
experts at Berylls Digital Ventures develop solutions for digitizing and 
transforming the business models of OEMs, suppliers, engineering 
services providers and mobility providers. Longstanding experience, 
well-founded knowledge, innovative solutions, as well as an 
entrepreneurial mindset distinguish Berylls consulting teams. Through 
partnerships with experts, Berylls can draw on in-depth technology 
expertise, a comprehensive understanding of the market, and powerful 
networks in order to develop workable solutions.

YOUR CONTACT PERSON

Steffen Stumpp
steffen.stumpp@berylls.com 
T +49 1522 72 78 327
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