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MANAGEMENT SUMMARY.

The automotive industry and particularly the finis-
hed vehicle logistics (FVL) market is in upheaval.
Growing transport volumes and an intensifying
focus on sustainability promise great potentials,
but players are facing unknown structural chan-
ges that demand action. Changing consumer
demand as well as the severe lack of capacity and
drivers across all transport modes emphasise the
dual role of logistics as pivotal success factor and
predominant bottleneck.

To successfully navigate through times of change
and to unlock new potentials, market players
need to reevaluate their roles in the ecosystem
and increase their flexibility by balancing asset
strategies with a focus on hybrid business models.
Evolving strategies focus on selectively increasing
the level of control by leveraging emerging asset
and resource pools, along with strategic part-
nerships and new IT-solutions.

In terms of transportation modes, rail proves to
be the most promising transport mode solely
offering both great mass performance and suita-
ble responses to sustainability trends. However,
intensive investments are needed that cannot
be covered by the existing landscape of players.
Thus, new (investment) partnerships and neutral
resource pool models will gain importance in the
FVL ecosystem.
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Action fields

1.

Rail seems to become the growing transport
mode and stakeholders should foster their
level of engagement in FVL rail to increase
and secure critical capacities

Neutral asset and resource pools will evol-
ve with new investment partners to provide
assets with more flexibility and additional
service options

Three to four powerful pan-European FVL-
networks will be able to provide higher
volume and more flexible services accompa-
nied by focused FVL-segment champions

Strategic partnerships and alliances become
important to ensure the necessary flexibility
for offerings that complements the players’
own core service portfolios

Infrastructure access and dedicated asset ca-
pacity will become more relevant elements
of future FVL solutions

Modular flexible IT solutions and data hubs
will increasingly be established to connect
and optimize finished vehicle logistics in dis-
tribution networks



The automotive industry, a core industry in
Europe due to its value creation and interde-
pendencies with other sectors, is undergoing a
profound transformation process. Dynamics are
particularly evident in the areas of supply, pro-
duction and distribution systems. In addition to
the CASE-Paradigm (Connected-Autonomous-
Shared-Electric), changes are attributable to an
intensifying focus on supply chain bottlenecks
as a reaction to the more frequent disruptions
and the transition to a direct-to-consumer sales
approach. All trends push distribution chain ma-
nagement to higher importance.

Consequently, the perception of logistics changes
fundamentally. Logistics is increasingly viewed as
a critical enabler for customer satisfaction and
value creation. Thus, OEMs revise their strate-
gies and evaluate their control of the value chain,
asset strategies and pilot new models of collabo-
ration.

Rising Transport
Volume

Rise of
Shift towards Imports and

E-Mobility Asian OEMS
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Sustainability Production
Demands Output

Direct-2-
Consumer

These structural changes disrupt the entire au-
tomotive supply chain and leave incumbents
insecure about investment risks, while also unlo-
cking business opportunities for new players and
innovators.
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In recent years, the automotive market has seen
a decline in volume in both production and sales.
Despite some sceptical views most indicators are
positive that the transport volume for finished
vehicles will recover to pre-pandemic levels un-
til 2025. Finished vehicle logistics will thus face
an increasing demand in the mid- and long-term.
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AUTOMOTIVE MARKET

Automotive imports to the EU grew by 4% to
3.5 mio. cars in 2021, mainly driven by a sub-
stantial increase in imports from China. These
imports further increase demand for finished ve-
hicle transport. Logistics chains that manage the
highly fluctuating port and hinterland flows will
gain a competitive edge.

Import volumes of Chinese OEMs are
relatively small today, but are likely to join
the battle for limited transport capacity
in the future

Average car weight skyrocketed in the past years
as SUVs and electric vehicles gained populari-
ty and viability in the market. Electric vehicles
currently make up 12% of new registrations in
Europe with an expected increase to 21% by
2027, 56% by 2030 and 80% by 2035.

Due to the rapid increase in heavy electric cars,
new logistics assets are needed. Especially on rail,
older wagons are not sufficient for the heavier
weight and larger dimensions of electric SUVs.
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Electric vehicle production will change the plant
network of the automotive industry in Europe
only slightly, thus most transport flows will stay
on known lanes. The observed disruption is the
new need for flexibility. Volumes, destinations
and type of car to be transported will change
more quickly. This increasing volatile production
output requires logistics chains to adapt and to
become more flexible.

OEMSs’ endeavours to engage in direct-to-con-
sumer sales is gaining momentum. This model
allows OEMs to exercise greater control over
the customer experience and brand image,
while also cutting costs and gathering valuable
customer data. Tesla is a major player in this
trend, having famously eschewed the traditio-
nal dealership model. European OEMs, such as
Volkswagen and BMW, also started exploring D2C
business opportunities. While the trend is still in
early stages, it has the potential to disrupt the
traditional dealership model and transform the
way consumers buy cars with significant impact
on distribution logistics.

To cope with the increasing transport demand
and changing requirements regarding weight
and flexibility new outbound logistics solutions
are needed.
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The illustration below offers a simplified overview
of the finished vehicle logistics (FVL) ecosystem
with the relevant players and their relations. The
key market players visualized with the largest
continents are Original Equipment Manufac-
turers (OEMs), specialized Logistics Service
Providers (LSPs) and End-Consumers. Historically,
OEMs and LSPs have a close relation. LSPs act as
orchestrators, organizing the entire distribution
chain across transport modes. Car dealers act as
sales agents in the transfer of ownership, offer
financing and provide after-sales services, such
as maintenance. Asset Providers, Compound
Operators and Railway Undertakings (RU) play a
role in logistics fulfilment with limited interface
to OEMs and End-Consumers. Compounds are
important for storage, as delivery hubs and to
perform value added services for OEMs.
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An increase in finished vehicle transport demand
and changing asset requirements result in a de-
mand surplus that cannot be met with current
equipment and infrastructure, which is already
fully utilized. Hence, the finished vehicle market
today is challenged by capacity shortages across
all transport modes leading to unpredictable ser-
vice levels and a willingness to pay unseen high
prices. Investments and capacity enlargements
have not been implemented due to unstable ex-
pectations of future developments and limited
financial capabilities, resulting in a critical state
of continuous bottlenecks.
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FINISHED VEHICLE LOGISTICS ECOSYSTEM

Shipping capacities have been reduced in re-
sponse to the pandemic and the associated
decline in transport volumes. The existing capa-
cities cannot cope with the recovered transport
volume. Experts estimate a 25% shortfall in ca-
pacity. Furthermore, due to macroeconomic
influences and inefficiencies, ships arrive delay-
ed and unpredicted, resulting in congested ports
and massive productivity losses in hinterland
chains. Unfortunately, future seems of no relief.
The ships currently under construction are sig-
nificantly larger and will thus operate at lower
frequencies but with higher load volumes. This
requires more capacity and better process per-
formance at ports. OEMs look for alternative
routes and sourcing alternatives, showing an in-
creased interest in nearshoring strategies.

The market faces a 25% capacity shortage
of RoRo-ships and ports are congested with
no relief in sight

As a result of lacking ship capacities and in-
creasing transport demand, the major ports in
Europe are heavily congested. Incoming pre-run
transports for exports had to be dismissed as no
space was available at the port. As a reaction,
OEMs engage in process and logistics optimiza-
tion at ports and utilize alternative compounds
outside port areas.

Vigo

503k (+2,4%)

2,3 Mio. (+4,5%)

The situation on the streets is no better with a
shortage of trucks and drivers leading to a 25%
reduction in truck transport capacity compared
to pre-pandemic levels. Experts agree that this
trend will continue to worsen as a result of de-
mographic change, i.e. the retirement of baby
boomers. Current recruiting efforts cannot close
this gap, which is in particular due to the relati-
ve unattractiveness of car transports (additional
handling, liability) compared to driving other
goods.

The truck shortage is leading to a war for capa-
city. In response, OEMs resort to measures that
undermine market optimization. For instance,
the share of charter trucks increased (e.g. Tesla
secured 800 charter trucks for 2023), worsening
the capacity supply and regional optimization.
Market prices for truck transports fluctuate tre-
mendously between 1.500€ to 6.000€ for a single
long haul car transport.

Antwerp Bremerhave?
822k (+22%) 1,7 Mio. (+0%)
Zeebrugge

l

Barcelona

499k (+4%)
Santander Koper
274k (-15,2%) 656k (-7%)
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FINISHED VEHICLE LOGISTICS ECOSYSTEM

Construction sites heavily effect the feasibility of
optimized circular runs and the political deprio-
ritization of automotive and other transports in
favour of e.g. energy or military related trans-
ports pressures rail capacity. As a result, logistics
providers need to invest 30% more capacity to
provide similar service levels compared to the
pre-pandemic period. However, when these ca-
pacities are not available OEMs reduce their rail
volume and move it to truck transports.

To cope with the increasing demand for rail trans-
port, more investments in wagon and traction
capacities are needed. The rising share of electric
vehicles drives the demand for flexible wagons.
Only 30% of today’s wagons are future-proof and
the market is lacking by roughly 6.000 flexible rail
wagons. The current wagon-fleet suffers a large
maintenance backlog.

Besides locomotives, wagons and ships, invest-
ments must also be made in rail-bound logistics
concepts and compounds of the future (longhaul
by rail, shortlines by truck, cross-OEM, pick-up
stations). The biggest challenge is to find space
and to connect to longhaul transport networks.
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Even though severe shortages can be observed
across all transport modes, future perspectives
clearly favour rail as the only transport mode
offering both great mass performance and sui-
table responses to sustainability trends. Today
truck transport may occasionally still be favoured
due to higher flexibility and simplicity. In order
to exploit the rail potential, investments must be
made in infrastructure and equipment to fill the
supply gap. Public funds are currently inefficient
and limited and therefore need to be supported
by private investments in assets, infrastructure
and digitalisation.

OEMs and Logistics Service Providers
search for answers to bottlenecks and
challenges and drive structural changes
in the FVL ecosystem



OEMs realize a massive capacity shortage all over
the distribution logistics chain and seek for sustai-
nable solutions in the short term, which include
new collaboration models to secure capacities
and regain control. The focus of OEMs moves
from parts supply and assembly to procurement
and logistics, as they become critical value dri-
vers and bottlenecks in the next decades.

The illustration below offers a simplified visuali-
sation of the dynamics in the Finished Vehicle
Logistics Ecosystem resulting from changing OEM
behaviour.
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OEM DYNAMICS

In response to the current intense shortages, ca-
pacity and availability replace price as the most
important criteria for OEMs purchasing decisi-
ons. As long as these factors shape purchasing
behaviour, sustainability efforts do not yet play
the dominant role they will in the long term.

To secure availability of assets and infrastructu-
re, OEMs have now taken creative measures and
test direct configuration of service solutions. This
results in bypassing LSPs and engaging in direct
configurations of service solutions with RUs and
Asset Providers. Examples are independent lea-
sing of entire truck fleets (e.g. Tesla) or buying
capacities on the spot market, which drive up
prices and increase the capacity shortage.

Most OEMs also rethink their negotiating beha-
viour. BMW and Toyota, in particular, recognised
the challenges early on and are embracing new
contractual models, such as longer contract
terms or long-term capacity bands with bi-yearly
call-of-orders.

In order to gain more control, OEMs explore ow-
nership options in contrast to solely engaging in
purchasing capacities. Together with their logis-
tics entity, they investigate potentials of building
own rail operating business models. This could be
interesting as OEMs have a unique starting point
because they can profitably utilize their own ca-
pacities and extend their offering to third parties
in order to not only decrease own cost, but also
secure additional revenue.

Price |

Capacity |

Availability |

Flexibility |

Carbon footprint |

Innovation |

Value added services |
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OEM DYNAMICS

OEMs increasingly foster direct-2-consumer
models, skipping retailers in the transfer of ow-
nership and moving retailer’s role from sales
channel to delivery platforms. Simultaneously,
the role of compounds becomes increasingly
important as they transform to pick-up stations.
However, the D2C models require new integra-
ted “omnichannel” logistics networks combining
all transport modes and compounds.

Most OEMs will keep their production plant lo-
cations across Europe or engage in nearshoring
strategies to increasingly move production to
Europe. Thus, outbound transport routes stay
constant and/or extend. Additionally, production
strategies will change towards flexible plants that
can switch the type of produced vehicle. This will
drive OEMSs’ requirements towards logistics ser-
vices. Consequently, LSPs will have to offer more
flexible solutions and equipment that can absorb
all car types from every production site.
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Movements in the market resulting from OEM dynamics
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OEM strategies include leveraging technological
advancements through IT-systems in order to fos-
ter interconnectivity of all supply chain elements
and therefore enhance both steering and custo-
mer centricity. To reach this goal, investments in
secure data transfer and industry wide modular
solutions are essential. BMW acts as one front-
runner. The vision of end-consumer-oriented
supply chain steering and visibility will reach a
new level if the communication capabilities of
the cars (e.g. GPS) are included.

Supply chain concepts and utilization risk will de-
velop towards hub and spoke frameworks with
road for short lines and rail for long haul. Cross-
company platforms for freight capacity brokerage
and sharing could enable new industry-wide col-
laboration in selected areas.

\ End —
Consumer

Compound/ Car Dealer
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LSPs are under pressure to create new capacities
to satisfy future market demand while balancing
financial performance. At the same time, OEMs
will look for capacities and solutions by themsel-
ves and test new operating models. Sustainable
capacity creation needs to focus on rail and be-
nefit from its advantages in mass performance
and low carbon emissions. LSPs need to evolve
their business models and resource ownership
concepts to create more flexibility.
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Movements in the market resulting from LSP dynamics
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The opportunity of neutral pools has not been
exhausted in the rail segment although it could
be a solution to solve capacity shortages. Simi-
lar to the existing asset pools for locomotives,
neutral pools for wagons and other resources
such as drivers will evolve, increasing overall
utilization and reducing investment responsibili-
ty. Having access to asset pools allows Logistics
Service Providers to react to peaks in demand
and to get access to specific wagon types they
might need (e.g. flexible wagons). A neutral wa-
gon pool enables global optimization and reduces
individual financial risks. It also enables actors
without own wagon fleets to participate in the
market: Railways, OEMs, Car Dealers, Compound
Operators and Shipping Lines gain an option to
engage directly in the rail forwarding role for
finished vehicles.

Logistics
Service
Provider

End -
Consumer

Sl Car Dealer




SERVICE PROVIDER DYNAMICS

The Logistics Service Providers will benefit from new asset and resource pools differently based on their
starting position. Resulting roles will increase the FVL offering options in the market and enable new

collaboration models.

Logistics Providers with strengths in other trans-
port modes, e.g. Milsped and Sesé (both trucks)
or GLOVIS (ships), can enter new segments and
expand their portfolio through access to rail as-
sets via neutral asset pools.

Those who operate yet relatively small rail fleets
can increase their volumes without investing in
own assets.

HYUNDAI

LSPs with large wagon fleets will also benefit sub-
stantially from asset pools as they enable them
to react to peaks in demand and to optimize their
large existing networks.

Future roles of CAT and CEVA are difficult to
determine, because their priority on FVL is not
yet readable. Historically and through specific
OEM relations they have a large operating plat-
form and could use the asset pools for their next
growth cycle.
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SERVICE PROVIDER DYNAMICS

Role shifts and developments in the market im-
pact all Service Providers. These changes can
balance relevance and value creation in the
ecosystem as players expand into new business
options.

Railway Undertakings and Asset Providers are
increasingly being approached by OEMs, resul-
ting in a direct customer access, previously solely
reserved for LSPs. This development could be le-
veraged to widen the portfolio by renting wagons,
offering a one-stop-shop solution or engaging in
freight forwarding.

O,
Supplier =i~ ~e

OEM

B Actors with changing roles in the market

o —eo Transport relationship

| New asset strategies & business models
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| Engage in supply chain optimization
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Movements in the market resulting from Service Provider dynamics
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SERVICE PROVIDER DYNAMICS

LSPs move from ownership and dedicated con-
tracts to flexible supply networks utilizing neutral
asset and resource pools.

RUs could use asset pools to widen their
portfolio by renting wagons and offering a one-
stop-shop solution to OEMs. First examples of
RUs expanding their business operations to di-
rect contracting with OEMs can be seen in some
regional markets.

Current asset owners also show interest in mo-
ving towards more asset flexible business models.
By selling their fleet to a neutral Asset Provider
they reduce their asset risk while being able to
secure assets via sale & lease back deals or long-
term leasing contracts.

New players such as Asset Providers who are
likely to enter the segment will facilitate the ne-
cessary investments to address the equipment
and infrastructure deficit. A neutral wagon pool
based on investment partnerships could raise
more capital to fill the gap of flexible wagons.
This will create new options for collaboration
between all players.

New entrants and investment partnerships will
occur as experts expect little investment from
incumbents due the current volatile market situ-
ation and limited financial resources.

The market insiders expect to see more M&A ac-
tivities, bundling existing capabilities to benefit
from network advantages.

The market is required to look beyond the ob-
vious such as partnerships for investments and
M&A activities to increase capacities. Creative
network solutions with capacity sharing models
need to be considered to increase capacity.

Wagon lease could be a necessary option
FVL Provider

Flexible and modular IT-solutions enable new
offerings such as cross-company-wide market-
places for freight capacity brokerage and sharing.
Platforms will also foster industry-wide collabora-
tion in selected areas.

Flexible and modular IT-Solutions which enable

data aggregation will increase efficiencies within
and across logistics networks.
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ACTION FIELDS FOR FINISHED
VERICLE LOGISTICS.

01
02
03
04
05
06

Rail will become the growing transport mode and stakeholders should consider to
increase their level of engagement in rail logistics. Besides developing own business models,
additional investments in assets and infrastructure are necessary to strengthen the entire
rail freight system.

Neutral asset and resource pools (e.g. locos, wagons, trucks) will evolve with new investment
partners to provide assets with more flexibility and additional service options. Incumbents
and new market players will leverage these opportunities to expand and optimize their port-
folio, explore new business potentials and secure capacities beyond asset ownership.

Current network orchestrators will leverage opportunities and expand their activities,
resulting in three to four powerful pan-European FVL-networks, providing higher volume
and more flexible services. Complementary services will be offered by specialized segment
champions.

Market players have to reevaluate the strategic partnerships and alliances as they become
more important to assure the required flexibility and to offer supplementary services. Market
players should engage in long-term (investment) partnerships and joint product and business
development.

Infrastructure and dedicated asset capacity will become more relevant elements of future
FVL solutions. Railway Undertakings, Compound Operators and Asset Providers will therefore
become increasingly critical market players, emphasising both the need for investments as
well as the potential of strengthening their market position.

Modular and flexible IT-solutions and data hubs will be increasingly established to leverage
the potentials of digitalization and data exchange to enable finished vehicle logistics networks
(incl. digital data, product platforms and hubs, source-to-deliver models, open-neutral-inter-
face systems and integrated control towers).
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Mapping the market situation of finished vehicle logistics and identifying market dynamics
and trends as input for strategies and business model developments.

We combined our own market knowledge and desk research with perspectives of leading players
in the finished vehicle logistics segment in order to create a comprehensive picture.

The study shows that finished vehicle distribution faces a switching point due to expected capacity
shortages and other structural changes, which will disrupt the market heavily. As a reaction, players adopt
new strategies that will lead to growth and opportunities, especially in the rail sector. We identified fields

of action to be considered.

Automotive outbound logistics is disrupted like
never before. Car producers have increasingly
volatile production outputs due to supply shorta-
ges of critical parts and the transition to heavier
electric vehicles. On the logistics side we observe
reduced capacities across all transport modes as
an outcome of the past crises and a shortfall of
supply. The market and its players react with role
changes and new business models.

The market disruption we see today is
stronger than anything I‘ve seen in over
20 years in this industry.

OEM

The aim of this study is to aggregate expert views
on the trends, challenges and solutions that af-
fect every player in the ecosystem. For this we
interviewed executives and conducted extensive
research to compile the current state of finished
vehicle logistics and developed a glimpse into
the changes and disruptions to come. The study
results provide action field patterns to navigate
through these uncertain times.
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The study is structured in three parts, starting
with the developments in the automotive market
and factors influencing outbound logistics. In the
second part we take a closer look at the trends
and barriers in the Finished Vehicle Logistics Eco-
system with a focus on rail in order to evaluate
opportunities for investors, followed by a section
on the resulting dynamics and role shifts from
OEMs and service providers. Throughout the
study we combine insights from our extensive in-
dustry-wide expert interviews with desk research
to provide you with the most comprehensive
market picture possible. The study concludes
with condensed action fields as an orientation for
future priorities.
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We would like to take this opportunity to thank all our interviewees. We enjoyed the conversations with
you very much. Thank you for your time and intriguing insights. We are looking forward to your feedback
on the study at any time.

Infront is a leading strategy and management consultancy focused on market-centric and digital transfor-
mation. In our key industries we advise on all management topics, in particular business model strategies,
innovation ecosystems & core business transformation. In association with KPS AG, Infront provides the
strategic and cross-functional foundation for the immediately effective, customised and market differentia-
ting digital transformation of your business.

Over 25 years of consulting and executive experience in the development and manage-
ment of distribution and logistics structures (Board of Directors, CEO of distribution and
logistics companies). Partner at Infront Consulting since 2018.

a.marschall@infront-consulting.com

Over 20 years of management and consulting experience in the transport and logistics
sector. Many years of expertise in the field of European multimodal transport logistics
(board of directors, management board member).

b.boerke@infront-consulting.com

Consultant at Infront Consulting with a focus on innovation management, business mo-
del development and Go-to-Market concepts.

t.vonmende@infront-consulting.com
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We condensed all analyzed information into a few pages — yet there is much more to talk
about. As challenges in the market tend to be individual, we are curious about your perspec-
tives and thoughts. Please feel free to contact us at any time.

Infront Consulting & Management GmbH
Neuer Wall 10 —
20354 Hamburg Champion

.

& www.infront-consulting.com
in https://www.linkedin.com/company/infront-consulting




