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FOREWORD

€

As the Head of the Business Unit
Manufacturing at msg Plaut, a leading tech-
nology consulting company, it is my pleasure
to unveil our latest study, which delves into
the ever-evolving transportation industry
and the powerful quartet of technological
trends, known as ACES (Autonomous Driving,
Connectivity, Electrification, and Shared
Mobility). These forces have the poten-
tial to fundamentally transform the way we
move and will have a far-reaching impact on
a diverse range of industries in the European
Union and worldwide. At the same time, our
company actively pushes for new technolo-
gies and ways to reduce our carbon footprint
substantially, saving our world for our kids
and their children.

At msg Plaut, we understand the impor-
tance of staying ahead of the curve and antic-
ipating the challenges that these techno-
logical advancements will bring. That’s why
we’'ve conducted a comprehensive study
on the future of mobility, examining the var-

ious industries that will be affected by these
changes. Our goal is to help our clients better
comprehend the problems that are ahead and
provide them with valuable insights and solu-
tions that will enable them to thrive in this
rapidly evolving landscape.

One of the key findings of our study is the
need for traditional automotive compa-
nies to completely transform their business
models and adopt an ecosystem approach.
This means seamlessly blending products
and services together and finding new rev-
enue streams from non-traditional sources.
Additionally, the industry must find ways to
effectively manage the complexity of modern
vehicles and explore sustainable solutions
for recycling and disposing of electric vehicle
batteries.

In a series of complementary white papers,
we also delve into the challenges imposed by
ACES on the public sector, as well as insur-
ance and banking industries.

In the insurance industry, for example, the
lack of historical data on the risks of new tech-
nologies presents a significant obstacle for
assessing risk and pricing insurance policies.

The banking sector also faces its own set
of challenges, such as shifting from a prod-
uct-oriented approach to a service-based
model and embracing digitalization.

Public institutions will have to modernize
their infrastructure and find alternative ways
to generate revenue as autonomous vehicles
decrease traditional income sources.

Finally, we stress the importance of adopting
a customer-centric mindset and leveraging
new technologies to stay ahead in this rap-
idly evolving landscape. By understanding the
challenges and potential solutions outlined
in this white paper, industries can navigate
and thrive in the future of mobility without
uncertainty.

By Gerhard Krennmair
Head of Manufacturing






EXECUTIVE SUMMARY

€

The transportation industry is on the
brink of a revolution driven by a powerful
~quartet” of technological trends known as
ACES (Autonomous Driving, Connectivity,
Electrification, and Shared Mobility). These
four forces have the potential to completely
reshape the way we experience transporta-
tion - from the vehicles we use to the infra-
structure that supports them. Moreover, the
effect of these technological advancements
will extend to diverse industries worldwide.

The automotive sector is no exception.
To keep pace with these developments,
the industry will need to undergo a com-
plete transformation of its traditional busi-
ness models. Specifically, car manufacturers
will need to adopt an ecosystem approach,
where products and services seamlessly
blend together. To gain access to new mar-
kets and cutting-edge technologies, partner-
ships such as joint ventures, licensing agree-
ments, or strategic alliances will be essential.
Additionally, the automobile industry would
need to explore innovative ways to generate
revenue from non-traditional sources. This
would also include finding creative methods
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for monetizing the large quantity of data gen-
erated by smart and connected vehicles.

As cars become increasingly comprehensive,
it is crucial to effectively manage this com-
plexity to reduce production costs and sim-
plify diagnostic, repair, and recall procedures.
Additionally, excessive customization of vehi-
cles would lead to over-complicated pro-
duction processes that must be addressed.
Furthermore, the shift towards clean energy
solutions in the automotive industry will
present a variety of challenges, including
increasing the driving range of electric vehi-
cles to alleviate consumer concerns and part-
nering with governments and private com-
panies to enhance charging infrastructure.
Finally, finding sustainable and cost-efficient
methods for recycling and disposing electric
vehicle batteries will also be essential.

The insurance industry will also need to sig-
nificantly improve its business models to keep
up with the rapid evolution of in-car technol-
ogies. In particular, the lack of historical data
on the potential risks of new technologies
(e.g., self-driving vehicles) presents a signifi-
cant obstacle to assessing the risk and pricing
of insurance policies. Furthermore, to remain
competitive, the industry must innovate and
introduce new products tailored to the on-de-
mand mobility market, such as the Pay-How-
You-Move models. The insurance industry
will also need to tackle the problem of rising
claim costs due to the expense of in-car tech-
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nology and batteries and, at the same time,
fight the downward pressure on premiums
as car trends such as automated vehicles
come with the promise of reducing the acci-
dent rate. The changing risk landscape will
also need to be addressed, with new types of
risks emerging, such as cyber attacks, theft,
and hazards beyond those normally associ-
ated with general repair and maintenance.
As autonomous cars take over the roads, the
accountability for the safety of the vehicle
and the aftermath of an accidentwillno longer
rest solely on the human driver, but rather on
the cutting-edge technology and the manu-
facturer who created it. This paradigm shift
will require insurance companies to re-eval-
uate their coverage policies and transition
from individual coverage to insuring car and
software manufacturers. Determining liability
for data privacy breaches would be another
significant challenge the insurance industry
must address. This task, particularly within
the automobile industry, requires a compre-
hensive understanding of the legal and tech-
nical aspects involved. To effectively deter-
mine liability, insurance companies would
need to conduct a thorough investigation of
not only the car manufacturer, but also its
software and hardware suppliers.

The banking sector will need to tackle several
challenges in order to capitalize on the tech-
nologicaladvancements driven by the mobility
trends. First, it will need to shift its business
model from a product-oriented approach to a

service-based model to become an all-around
mobility provider. One way they could do that
is by expanding their traditional car financing
option to include insurance, maintenance,
and repair services. Furthermore, banks
would need to lose their relationship with car
dealers and find alternative sales channels to
interact directly with customers. As with other
industries, the banking industry will need to
find ways to monetize the modern car’s data.
Finally, banks will need to embrace digitaliza-
tion. This will include updating legacy IT archi-
tectures to cloud-based solutions and pro-
viding digital services throughout the cus-
tomer journey to strengthen customer rela-
tionships. By doing so, the banking industry
will provide a seamless and convenient expe-
rience for customers, keeping them engaged
and loyal.

Public institutions will also face their chal-
lenges. One of the most significant needs
would be to modernize its road infrastructure
to cater to the future mobility requirements.
This includes digitizing roads with compre-
hensive vehicle-to-infrastructure technology,
building specialized facilities for the main-
tenance and service of shared electric car
fleets, converting existing infrastructure like
parking spaces into staging areas for multiple
fleet operators, and constructing infrastruc-
ture to support the production, storage, and
distribution of alternative fuels like hydrogen
and biofuels.

=
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Ensuring a reliable energy grid that can sup-
port the needs of future electric mobility
solutions is another crucial challenge facing
the public domain. With the increasing pop-
ularity of electric vehicles, the demand for
charging infrastructure is set to sky-rocket.
The public domain will need to find innovative
ways to meet thisdemand and ensure a stable
energy grid. This could include smart electric
grid load management systems and energy
storage systems, such as batteries or vehicle-
to-grid technology enabling plugged-in elec-
tric vehicles to balance local power networks.

The decreasedincome from fueltaxes and the
lack of driver licensing and registration fees
with autonomous vehicles poses yet another
challenge for the public domain. Finding alter-
native ways to generate revenue will be cru-
cial. This could include revenue from data
exchange and dynamic road curbs pricing. For
instance, by utilizing dynamic pricing and des-
ignating the curb for specific purposes during
peak hours, the government could charge a
higher fee for the premium service of auton-
omous vehicle pickup and drop-off as part of
the public transportation system. In the after-
noons, this same space could be used by food
trucks and at night by delivery trucks.

The complexity of the market is further com-
pounded by the shifting consumer attitudes.
To stay ahead, industries would need to adopt

a customer-centric mindset and make it their
top priority. This means going above and
beyond to deliver unparalleled transparency
and convenience to customers, whether it be
through streamlined online con-
tracts and insurance policies
or other innovative solu-
tions. By doing so, indus-

tries can foster a deep
sense of trust and loyalty

with their customers.

In addition, industries must
also look to high-tech compa-
nies as a source of inspiration
and leverage their existing brand
and customer base to compete with

these disruptors. This includes embracing
new technologies such as Al and automation
and utilizing data to understand customer
needs and preferences better.

It is clear that there is still a long way to go
in terms of fully embracing and utilizing the
advent of new mobility technologies brought
by ACES.

Part A of this paper, provides an overview
of the ACES trends and changing consumer
attitudes and their cross-domain impact.
Whereas, Part B outlines a comprehen-
sive summary of these challenges and their
impact on the remaining domains, namely
public, insurance, and banking.
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1. AUTOMATED DRIVING

The Automated Driving (AD) industry has
come a long way since its inception. In the
past, the technology was in its infancy and
was only used in limited applications such
as military and industrial settings. Today, the
industry has advanced significantly, and AD
technology is being integrated into a wide
range of vehicles, including passenger cars,
buses, and trucks. For perspective, in 2035,
the global market for autonomous vehicles
(AV) is projected to reach US$ 395 billion, and
itis estimated that 9 out of 10 passenger vehi-
cles will possess some degree of automation’.

The benefits of automating certain aspects
of driving are numerous and far-reaching the
primary benefit being improved safety. In par-
ticular, it can significantly reduce the number

1 McKinsey & Company. Autonomous driving’s future:
Convenient and connected. Technical report, 2023.

of accidents caused by human error, which
substantially contributes to traffic accidents.
Other benefits include increased efficiency
(e.g., time efficiency), reduced fuel consump-
tion (via vehicle platooning), and improved
mobility for people who may not be able to
drive due to age or disability.

While AVs are expected to bring benefits,
their widespread adoption is also projected
to bring significant disruptions, requiring var-
ious industries to adapt, and overcome new
challenges.

The automotive sector will need to ensure the
utmost safety of their self-driving car technol-
ogies to ensure passenger and road partic-
ipants’ safety. In the insurance industry, for
example, the reduced number of accidents
caused by human error will likely lead to lower
premiums. Furthermore, with the advent of

self-driving cars, the need for car ownership
and car loans may decrease, as consumers
will be able to access a fleet of shared on-de-
mand driver-less vehicles. This, in turn, will sig-
nificantly impact traditional banking models
and car loan schemes, as fewer people may
be taking out loans to purchase cars.

Finally, as the widespread adoption of self-
driving vehicles is projected to result in a
decrease in income from driver licensing
and registration fees, the public domain will
need to explore alternative means of revenue
generation. The remaining chapters take an
in-depth look at these challenges and delve
further into an array of related subjects.

Part B of this paper will take an in-depth
look at these challenges, their cross-domain
impact, and potential solutions.
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2. CONNECTED CARS

Connected vehicles, which feature internet
connectivity and advanced sensors, enable
communication with other vehicles, road
infrastructure, and devices. Historically, con-
nected vehicles were mostly used for navi-
gation and entertainment, such as real-time
traffic updates or streaming music. However,
today’s connected car technology is applied
for broader goals such as enhancing safety,
reducing emissions, and optimizing traffic
flow. According to market projections, the
global connected car market is expected to
reach US$ 450 billion by 2030. Furthermore,
it is predicted that 92 % of all new light-ve-
hicle sales in 2030 will possess some level of
connectivity?.

The implementation of connected vehicles
brings a host of benefits; however, it also
brings about disruptions that require various
industries to adapt. One such disruptionis the
generation of a large volume of data about

2 INTERNATIONAL ENERGY AGENCY. Global EV Outlook 2022
Securing supplies for an electric future. Technical report,
2022.

the car, its usage patterns, and customers. If
effectively utilized, this data could be a valu-
able source of revenue for various industries.
For instance, car manufacturers will need to
explore new ways to monetize this data, such
as by selling it to third parties for insurance,
marketing, and urban planning or using it to
improve their products and services. In the
insurance sector, data from connected vehi-
cles could be used to better evaluate and
manage risk, adjust premiums, and offer per-
sonalized coverage. Banks will also need to
find ways to leverage this data, which could
include some of the above solutions or more
creative ones. The public domain could use
connected car data to optimize routes and
improve efficiency. However, all of this must
be done while meeting regulatory require-
ments and prioritizing data protection, pri-
vacy, and security. The second part of this
paper delves into a comprehensive analysis of
these challenges, their multifaceted impact,
and possible solutions, in a descriptive and
in-depth manner.

INNOVATION

ADVANCED SENSORS

REVENUE

DATA VEHICLES
CONNECTED CARS
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(A) Estimated global connected car market size (B) Global penetration of connected cars,
(€ Billion)® as % of new light-vehicle sales?

45 % of this value pool would come from new revenues (trough direct monetization, tailored advertising, and data sales)
40 % percent from cost reductions (for R&D and materials, customer acquisition, and customer satisfaction),
and 15 % from enabling improved safety and security (real-time driving intervention and hazard warnings).
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3. ELECTRIC VEHICLES

Electric vehicles (EVs) are a rapidly growing
sector of the transportation industry. In the
past, EVs faced limitations such as limited
range and high costs, but advances in battery
technology and manufacturing processes
have significantly improved their perfor-
mance and affordability. Today, a wide range
of EV models are available on the market,
from compact city cars to long-range SUVs.
Major automakers are investing heavily in EV
technology and offering an increasing number
of models. Projections from the International
Energy Agency estimate that EVs will repre-
sent more than 30 % of global vehicles sold
in 2030°.

This trend is primarily driven by interna-
tional and local climate agreements aimed
at reducing emissions. One example was the
Paris agreement in 2016. Similarly, the recent
European Union’s “Fit for 55” package man-
dates that car manufacturers reduce the
emissions of new vehicles by 55 % by 2030,
with the ultimate goal of achieving a 100 %

3 statista. Shared Mobility Worldwide. Accessed: Jan-2023.

reduction by 2035% These initiatives demon-
strate a commitment to reducing emissions
and addressing climate change, making the
adoption of electric vehicles a vital compo-
nent of these efforts.

While the goal of reducing emissions through
electric vehicles (EVs) is commendable,
their integration also brings disruptions that
require various industries to adapt and over-
come new challenges. Car manufacturers,
for instance, will need to innovate in battery
technology and improve charging infra-
structure to address range anxiety, as
well as address the problem of bat-
tery recycling and disposal at the end

of a vehicle’s life. The insur- !
ance industry may need :
to adjust its pricing
models to account for i
the higher claim costs
associated with EVs’

4 McKinsey and Company.
The future of mobility is
at our doorstep. Technical
report, 2019.

expensive batteries and limited repair net-
works. The banking industry may also need
to adapt as consumers increasingly finance
EV purchases through loans or leases. The
public domain will need to improve the elec-
tric grid system to meet the high demand for
EV charging. The second part of this paper
will provide a thorough and descriptive exami-
nation of these challenges, their
cross-domain implications,

and potential solutions.
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Compound Annual Electric Vehicle Average Electric
Revenue Growth Rate Unit Sales Vehicle Price
(2023-2027) (Projected in 2027) (In 2023)
. 421 bn. (2023) o '
@ Worldwide 789 bn. (2027) 17,02 % 16,2 mil. 3,19k

191 bn. (2023)

(o) .
332 bn. (2027) 14,85 % 8,2 mil. 45 51k

Asia

&

56 bn. (2023) . .
Q) DACH 08 b (207 18,07 % 1,98 mil. 59,88k

In-scope is Battery electric vehicles (BEVs,) Plug-in hybrid electric vehicles (PHEVs), Road electic vehicles, Passenger cars | Source: [3]
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4. SHARED VEHICLES

The utilization of shared vehicles has grown in
popularity in recent years as a more cost-ef-
ficient and practical alternative to personal
car ownership. This method allows individ-
uals to access a vehicle only when necessary;
instead of bearing the costs of full-time pos-
session and maintenance.

Several forms of shared mobility solutions
exist, including peer-to-peer sharing, car-
sharing, and ridesharing. Peer-to-peer sharing
allows individuals to rent out their personal
vehicles to other users through online plat-
forms. Car-sharing involves a fleet of cars
owned by a company or organization and
available for multiple users to rent by the hour
or day (e.g., Car2Go). Ridesharing connects
riders with drivers who provide transportation
services in their vehicles (e.g., Uber and Lyft).

The benefits of shared mobility solutions are
numerous, including cost savings, improved
access to transportation for those without
personal vehicles or driver’s licenses, and
reduced traffic congestion and pollution.
Because of these and other benefits, the
global market for shared mobility is expected
to reach US$ 531 billion in 2027°.

However, the widespread adoption of shared
vehicles is expected to bring significant dis-
ruptions across various industries. As shared
mobility solutions become more prevalent,
fewer individuals may feel the need to own
a car, leading to a decrease in car sales and
lower revenues for car manufacturers. OEMs
may shift their focus from designing cars for

5 Capgemini. Monetizing Vehicle Data How to fulfil the
promise. Technical report, 2020.

individual ownership to designing cars for high
utilization in ridesharing fleets.

The insurance industry will need to adapt to
a changing risk landscape as shared vehicles
are used by a much higher number of people
for a much higher number of miles. Shared
vehicle companies may also offer financing or
leasing options for their vehicles, which could
impact traditional banking and financing com-
panies. Additionally, the increasing popularity
of shared vehicles will require public authori-
ties to adjust road infrastructure by building
designated areas for shared cars to wait
while picking up or dropping off passengers.
Part B of this paper depicts an extensive and
descriptive analysis of these challenges, their
far-reaching impact, and possible solutions.
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Compound Annual
Revenue Growth Rate
(2023-2027)

Percentage of
total revenue
generated online

Number of Users
(Projected in 2027)

@ Worldwide :‘82; E:' ggg?; 3.87 % 2.33 mil. 61%
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%“ Asia A i 514 % 1.619 mil. 56 %
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In-scope is Shared Rides including: Free-floating car-, e-scooter- or bike-sharing bookings, Station based car-, e-scooter- or bike-sharing bookings, Companies offering a combination of
free-floating and station-based car-sharing services such as Share Now, SIXT ride, Enterprise CarShare, nextbike, ofo, Mobike, and LimeBike, Rental car | Source: [5]
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5. CONSUMER ATTITUDES IN MOTION

As we move into the digital age, consumer
attitudes are shifting rapidly. Gone are the
days when business as usual is sufficient to
meet the needs and expectations of today’s
consumers. Instead, industries must adapt
and pivot towards customer-centric business
models to stay competitive and relevant.

One industry that will soon see significant
changes is the automotive industry. In the
past, car manufacturers primarily focused
on producing and selling vehicles, with little
consideration given to the customer expe-
rience beyond the initial sale. However, as
consumers become more environmentally
and socially conscious, they demand more
from their vehicle purchases. To meet these
demands, car manufacturers will need to
improve the online car purchasing process,
provide exceptional customer support, and
capitalize on the concept of an app store,
enabling drivers to add features after the car
purchase.

For a long time, insurance companies were
known for their complex and often confusing
policies, leaving customers feeling uncer-
tain and unsatisfied. Today, consumers are

becoming savvier and are demanding more
transparency and value from their insurance
products. The transparency challenge is not
only about making it easier for consumers to
compare and purchase insurance products
but also ensuring they have a clear under-
standing of the terms and conditions of their
policies, the claims process, and any exclu-
sions or limitations. To respond to these
needs, insurance companies must be more
transparent in their communication, clearly
explaining the details of their policies to con-
sumers. They also need to be more respon-
sive and transparent in the claims process,
providing timely and accurate information
to policyholders and addressing any issues
or concerns they may have. Ultimately, the
transparency challenge is about building trust
and confidence with consumers, which is cru-
cial in today’s competitive insurance market.

The banking industry will also need to
undergo a transformation as it strives to
adapt to the changing needs of consumers.
Banks will need to re-evaluate their approach
to customer value by adopting modern, cus-
tomer-centric strategies. They will also need
to meet customers’ expectations for a con-

venient and seamless online purchasing
experience and adapt to the shift from tradi-
tional car ownership to on-demand mobility.
This would require banks to be more agile and
responsive to customer needs, leveraging
technology to create a seamless and person-
alized customer experience.

As consumer attitudes towards mobility
evolve, city infrastructure must also adapt to
keep pace. In the past, cities were primarily
designed for car travel, with little consider-
ation given to alternative modes of trans-
portation. However, as consumers become
more environmentally and health-conscious,
they seek more sustainable and active trans-
portation options such as biking and shared
autonomous and electric vehicles. To meet
these changing attitudes, cities must invest
in infrastructure that prioritizes these modes
of transportation, such as dedicated areas
for shared and autonomous cars, ample and
easily accessible charging stations, digitize
roads with comprehensive vehicle-to-infra-
structure technology, and similar. This will not
only help cities to meet the changing needs of
their residents but also promote sustainable
and healthy mobility options.
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0. AUTOMOTIVE

The automotive industry is facing a significant
shift as Automated, Connected, Electric and
Shared (ACES) vehicles, changing consumer
attitudes, and disruptive new players entering
the market, are creating new challenges for
traditional players. To stay relevant and com-
petitive, companies operating in the automo-
tive and transportation space must adapt to
the new paradigm shift.

This requires rethinking traditional busi-
ness models and strategies, such as moving
towards an ecosystem approach, lever-
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aging advanced technologies like Artificial
Intelligence to optimize costs and increase
profitability, and exploring alternative car
ownership models like subscription-based or
pay-per-mile options to meet evolving con-
sumer needs.

Theincreasing complexity of modern vehicles,
due to sophisticated technology and exces-
sive customization options, also requires spe-
cialized knowledge and experience to design,
manufacture, and service these cars safely
and reliably.

Furthermore, ensuring a seamless and per-
sonalized digital customer experience, by
investing in advanced online platforms and
convenient purchasing processes, is a crucial
challenge for the industry to meet the evolving
consumer needs. Finally, finding environmen-
tally friendly and cost-effective solutions for
the disposal and recycling of electric vehicle
batteries and other components is a critical
task for the industry to mitigate its impact on
the environment.



+ Streamline the online car purchasing process, including
the use of secure payment systems and financing options

+ Providing excellent customer support, including
chat-bots and other online tools

+ Virtual test drives of cars through the use of immersive
technologies such as virtual reality

+ Capitalize on the concept of an App Store for vehicles
that allows add-on features after car purchase

Complexity Clean Mobility

+ Adoptinnovative strategies to manage the technological
complexity of modern cars, which in the past years has
led toincrease production costs, complicated diagnostic
and repair, and a high number of recalls

+ Tackle the excessive customization of vehicles which has
led to a complicated production process

Figure 2: Outlook of the challenges in the Automotive industry.



0.1 RETHINKING
BUSINESS MODEL

6.11 FROM VALUE CHAINS
TO ECOSYSTEMS

The traditional value chain approach in the
automotive industry has centred on producing
and distributing physical vehicles. However, in
recent years, there has been a shift towards
an ecosystem approach, in which car manu-
facturers focus on creating and facilitating a
network of interconnected services and prod-
ucts that revolve around the vehicle.

One example of a company successfully
adopting an ecosystem approach is Tesla. In
addition to producing electric vehicles, Tesla
has developed a network of charging stations
and a suite of services such as over-the-air
software updates, remote diagnostics, and
entertainment options for their cars. This has
helped the company to create a loyal cus-
tomer base and differentiate itself from tradi-
tional car manufacturers.

There are several benefits to the ecosystem
model in the automotive industry. By focusing
on creating a network of interconnected
services and products, car manufacturers
can increase customer loyalty and create
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new sources of revenue. This approach also
allows car manufacturers to stay compet-
itive in a rapidly changing market by being
able to adapt quickly and introduce new ser-
vices and technologies. Additionally, the eco-
system approach can help car manufacturers
to create a more sustainable and environ-
mentally friendly business model by focusing
on services that reduce the environmental
impact of driving, such as car-sharing or elec-
tric charging infrastructure.

Overall, the shift towards an ecosystem
approach is necessary for car manufacturers
to stay competitive in a rapidly changing
market and meet the evolving needs of con-
sumers. By building a network of intercon-
nected services and products, car manufac-
turers can create new sources of revenue,
increase customer loyalty, and drive innova-
tion in the industry.

6.1.2 WORKING IN TANDEM

One way that car makers can improve their
businessis by forming partnerships with other
companies. These partnerships can take
many forms, such as joint ventures, licensing
agreements, or strategic alliances. By part-
nering with other firms, car makers can ben-
efit from the following:

Accessto new technologies: By partnering
with companies that have expertise in
areas such as autonomous driving, electric
power-trains, or advanced manufacturing
techniques, car makers can access new
technologies that can help them optimize
and differentiate their products and stay
ahead of the competition.

Expansioninto new markets: Partnerships
can help car makers enter new markets
that they might not have been able to enter
on their own. For example, a car maker
might partner with a local company to
manufacture and sell its vehicles in a new
country.

Cost savings: Partnerships can allow car
makers to share costs and resources,
which can help to reduce expenses and
improve profitability. For example, a car
maker might partner with a supplier to
negotiate better prices for raw materials
or components.

Increased efficiency: Partnerships can
allow car makers to coordinate their opera-
tions better and streamline their supply
chains, leading to increased efficiency and
productivity.

Risk sharing: Partnerships can allow car
makers to share risks associated with new
product development or expansion into
new markets. This can help to mitigate the
potential for financial losses and increase
the chances of success.






6.1.3 LEVERAGING Al FOR
COST REDUCTION

While traditional cost optimization strategies
have long been a staple for car manufacturers
looking to increase profits, it takes more. Car
manufacturers need to turnto more advanced
technologies, such as Artificial Intelligence
(Al), in today’s competitive marketplace to
optimize costs further and drive profitability.
Example use cases of Al in the automotive
industry are listed below:

+ In R&D , it can analyse large amounts
of data to uncover trends and patterns,
aiding car manufacturers in making more
informed decisions about which technolo-
gies to invest in.

+ In development, Al can be used to
automate the testing and validation of
new technologies, reducing the time and
resources required for these processes

+ In procurement, it can be used to analyse
supplier data and identify cost savings
opportunities, such as finding more
cost-effective suppliers or negotiating
better terms with existing suppliers.
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+ In supply chain management, Al can be
optimizing the flow of goods and materials
through the supply chain, reducing waste
and increasing efficiency.

+ In manufacturing, it can be used to
optimize production processes, reducing
costs, and increasing efficiency through
predictive maintenance and automated
material flow management.

+ In sales, Al can be used to enhance sales
and marketing by analysing customer data
and personalizing outreach.

+ In after-sales and services, Al can be used
to optimize the scheduling and dispatch of
service technicians, as well as predict and
prevent potential vehicle issues through
predictive maintenance.

+ Customer supportcan also benefit from Al
by automating routine tasks and personal-
ized responses to customer inquiries.

It is estimated that the global value poten-
tial of Al for car makers through 2025 is $ 215
billion®.
6 Forbes. Automakers With The Most And Fewest

Recalls In 2022. https://www.forbes.com/sites/

jimgorzelany/2022/12/30/automakers-with-the-most-
and-fewest-recalls-in-2022/. Accessed: Dec-2022.

6.1.4 ALTERNATIVES TO
TRADITIONAL OWNER-
SHIP MODELS

Car makers are under pressure to develop
innovative and competitive car ownership
models alongside the traditional purchase
and leasing. The later, for examples, has been
a popular option for car buyers, allowing
them to drive a new vehicle without paying
the full price upfront. However, traditional
leasing models may not fit the expectations
and needs of today’s customers, as they are
looking for even more flexibility and conveni-
ence in their transportation options.

One alternative is subscription-based models,
where the customer pays a monthly fee to
access a fleet of vehicles. This allows them to
switch between different models and brands
and avoids the long-term commitment of a
lease. Subscription models can also include
maintenance and insurance, making them a
convenient and all-inclusive option. Another
alternative is pay-per-mile models, where cus-
tomers only pay for the miles, they drive. This
can be a cost-effective option for those who
don’t drive frequently, as they only pay for the
actual use of the vehicle rather than a fixed
monthly fee. Pay-per-mile models can also
include maintenance and insurance, making
them a hassle-free option for low-mileage
drivers. There are also ,rent-to-own“ models,
where the customer pays a monthly fee and
can purchase the vehicle at the end of the

&l



term. This can be a good option for those who
want the flexibility to return the car at the end
of the term or purchase it outright.

There are several challenges that carmakers
need to tackle tointroduce alternative leasing
models successfully. One of them is the need
for customer education. Many consumers
may need to become more familiar with these
options, anditwillbe necessary for carmakers
to explain the benefits and how they work.
To offer subscription-based or pay-per-mile
models, carmakers must also invest in the
necessary infrastructure, including a more
extensive fleet of vehicles and a system for
managing and maintaining them. Pricing can
also be a challenge, as carmakers must bal-
ance the cost of providing the service with the
perceived value to the customer. Additionally,
alternative leasing models may be subject to
different market regulations, requiring car-
makers to navigate these differences to offer
the models in various locations. Finally, car-
makers will need to compete with similar
alternative models provided by other compa-
nies, so it will be vital for them to differentiate
their offerings and demonstrate their value to
potential customers.

6.1.5 DATA MONETIZATION

As we move into the future of transporta-
tion, the next generation of vehicles will be
equipped with abundant data-gathering
capabilities. From vehicle health and fuel
levels information to navigation and smart-
phone applications, these vehicles will pro-
vide a constant stream of information. The
steady stream of data gives automakers a
variety of business opportunities.

One way car makers can monetize the exten-
sive data generated from modern vehicles is
by selling it to third parties. This data can be
valuable to companies in various industries,
such asinsurance, marketing, and urban plan-
ning. For example, an insurance company may
be interested in purchasing data on driving
patterns and car maintenance to under-
stand risk and set premiums better. A mar-
keting company may be interested in buying
data on consumer habits and preferences
to target advertising more effectively. Urban
planners may be interested in purchasing
data on traffic patterns and road conditions
to improve infrastructure and transportation
planning.

Another way that car makers can monetize
the extensive amount of data generated from
modern vehicles is by using it to improve their
products and services. By analysing data on
common issues, breakdowns, and mainte-
nance needs, car makers can identify areas
for improvement and make changes to their
products to reduce costs and increase cus-
tomer satisfaction.

Finally, by leveraging the extensive data gen-
erated from modern vehicles, car makers can
create innovative services that customers are
willing to pay for, generating additional rev-
enue streams. One such example is a pre-
dictive maintenance program. By analysing
data on vehicle usage, maintenance history,
and potential issues, car makers can develop
a service that pro-actively schedules main-
tenance appointments and alerts for poten-
tial issues before they become significant
problems.

The global revenue for vehicle data monetiza-
tion is expected to range between $ 80 billion
and $ 800 billion by 20307, showing the vast
potential for both automotive OEMs and ser-
vice providers to use data for service innova-
tion. This highlights the importance of data in
the future for car makers.

7 OliverWyman. The Good, the bad, and the complicated:
Dealing with car complexity. Technical report, 2021.



0.2 MANAGING
COMPLEXITY

6.21 TECHNICAL COMPLEXITY

Today’s cars are highly complex machines
that require the integration of many dif-
ferent technologies in order to function cor-
rectly. This includes traditional mechanical
systems such as engines and transmissions
and a variety of electronic systems for info-
tainment, navigation, connectivity, and auto-
mated driving capabilities. The increasing
complexity of modern cars presents several
challenges for car makers.

To begin with, the production costs are at
their height due to the ever-increasing com-
plexity of software and systems of modern
vehicles. Features, such as autonomous
driving, advanced infotainment, and con-
nectivity, require significant investment and
expertise to develop and integrate. Unless car
manufacturers adopt efficient software and
hardware development practices from suc-
cessful tech companies, the production time
and cost of these features will remain high.

Diagnostics and repair of today’s vehicles can
also be complicated, as technicians need to
have a deep understanding of the various sys-
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tems and components in order to trouble-
shootissues effectively. This can be time-con-
suming and costly, particularly if technicians
need to spend a lot of time diagnosing issues
that ultimately turn out to be unrelated to the
problem.

Furthermore, the number of recalls that
automakers have had in recent years have
been increasing significantly. As vehi-
cles become more complex and incorpo-
rate more advanced technology, there is a
greater potential for something to go wrong.
This can lead to recalls, which can be costly
for automakers and damage their reputation
with customers. In 2022, carmakers issued a
record number of recalls (see Figure 3) in the
aftermath of the pandemic, and the transition
to Electric Vehicles started. The top 10 auto-
makers that initiated the most recall cam-
paigns accounted for total of 315 recall cam-
paigns which affected more than 26 million
cars®.

Ensuring Safety of modern cars is yet
another topic, as it has become a complex
and interdisciplinary challenge. The systems
that make up a car are diverse and intercon-
nected, meaning that a problem in one area
can have consequences in others. In addi-
tion, the increasing level of automation in cars

8 McKinsey and Company. From no mobility to future mobility:
Where COVID-19 has accelerated change. Technical report,
2021

presents its own set of safety challenges as
the responsibility for overall vehicle safety
is shifting from the driver to the automated
driving system itself. On top of that, the rapid
pace of technological change means that new
safety risks are constantly emerging.

Finally, the usability for drivers has also been
impacted. With so many different systems
and features, it can be difficult for drivers to
understand and use all the available func-
tions. This can lead to frustration, decreased
satisfaction, and, in some cases, safety risks
which can ultimately affect the manufactur-
er’s profitability.

Car makers can adopt strategies such as
modular design, standardization, and simpli-
fication to manage the complexity of modern
cars. Modular design allows for more straight-
forward diagnosis and repair of problems,
while standardization ensures compatibility
and interoperability. Simplification improves
usability. Testing and validation can iden-
tify and fix potential issues, improving reli-
ability. Car makers can also learn from tech
giants like Google and Apple to benefit from
their expertise in complex software devel-
opment and other advanced technologies.
By adopting these strategies, car makers
can improve the performance, reliability, and
usability of their vehicles while also reducing
costs and increasing safety.
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Figure 3: The 10 automakers that have initiated the most recall campaigns during 2022 and the total number of vehicles involved| Source: [8]
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6.2.2 EXCESSIVE CUSTOMIZATION

The automotive industry has always been
driven by the desire to cater to car owners’
unique tastes and requirements. But in the
pursuit of this goal, the complexity of cars
has reached a point of overwhelming clutter
not just for manufacturers, suppliers, and
dealers, but also for buyers.

And things are only set to get worse by
2025, the proliferation of electric vehicles
is expected to increase the number of vari-
ants per car maker by a staggering 50-100 %
globally®. This level of complexity impacts not
just end customers but also OEMs and sup-
pliers, who must stock or make readily avail-
able every possible option at a significant
cost in terms of money and resources. In fact,
a staggering 30-40 % of all OEM employees

9 OliverWyman. The Good, the bad, and the complicated:
Dealing with car complexity. Technical report, 2021

White paper Mobility: Trends & cross-domain impact

currently deal with variant and complexity
issues®. This leaves limited capital for com-
pany transformation, new technologies, and
new business models.

But there is hope on the horizon by adopting
strategies to address and optimize com-
plexity, automotive players, according to
estimates, could improve profits by a hefty
€ 500 - € 750 per car, streamline their supply
chain, and provide a better customer experi-
ence®. The contrast between the markets in
Germany and China offers a particularly illu-
minating example. While Chinese automakers
offer limited choices, German consumers
often specify and order their cars themselves,
even if it means waiting months to get exactly
what they want. By learning from the German
market, OEMs in other markets can find the
perfect balance between beneficial com-
plexity and its value and the negative effects
of excess complexity.

6.3 DIGITIZE CUSTOMER
EXPERIENCE

6.31 SUPERIOR ONLINE EXPERI-
ENCE AND PURCHASING

As consumers increasingly turn to the
internet to research car purchases, car
makers must provide a high-quality online
experience. A recent study found that the
average car buyer spends around 14 hours
online and one hour offline before making a
decision™. Furthermore, there is a growing
trend for online purchasing as customers
become accustomed to the convenience of
purchasing products with just a few clicks
through companies like Amazon. In particular,
50 % of electric vehicle consumers are com-
fortable with signing contracts online and
12 % of same type of customers in the US
have already made their purchase transac-
tions online™.

To meet customers’ expectations, car makers
should offer a seamless, personalized, and
modern online store setup that is easy for
consumers to use. There are several ways to
achieve that:

10 McKinsey and Company. From no mobility to future mobility:
Where COVID-19 has accelerated change. Technical report,
2021.



+ Streamlined purchasing process: Making

it easy for customers to purchase vehicles
online, including through the use
of secure payment systems and

flexible financing options, can
improve the overallexperience. _:'_'

Enhanced product infor-
mation: Providing
detailed, accurate,
and up-to-date infor-
mation about the
vehicles on offer 7

can help customers ’,J

make informed
decisions.
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Strong customer
support: Providing
excellentcustomer E
support, including =

chat bots and —

other online tools,
can help address
any questions
or concerns that
customers may have.
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Virtual test drives: Allowing
customers to take virtual test drives

of vehicles through the use of immersive
technologies such as virtual reality can
help them get a better sense of the cars
before making a purchase.

7
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+ Personalization: Using customer data
and preferences to personalize the online
experience, such as by offering personal-
ized recommendations or custom configu-
ration options, can improve the customer’s
experience.

+ Improved website design: A modern,
user-friendly website that is easy to
navigate can make a big difference in the
online experience for customers.

+ Mobile optimization: Ensuring that the
online experience is optimized for mobile
devices, including through the use of
responsive design and mobile apps, can
improve the experience for customers on
the go.

6.3.2 APP STORE

There is a significant opportunity for tradi-
tional car manufacturers to capitalize on the
concept of an App Store for vehicles. By cre-
ating a platform allowing drivers to purchase
additional features and capabilities for their
cars, these companies can offer their cus-
tomers a higher level of customization and
flexibility. This could include a wide range of
options, such as advanced safety features,
automated driving capabilities, and enhanced
infotainment systems.
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One example of a car maker that has already
implemented such an App Store is Tesla,
which offers its drivers the ability to pur-
chase additional features and functionality
through its ,Tesla Arcade“ platform. This
includes options like ,Smart Summon,* which
allows the vehicle to be summoned to a driv-
er’s location using the Tesla app, as well as
a range of games and other entertainment
options. Another example is BMW, which has
developed the ,BMW ConnectedDrive“ plat-
form that offers drivers the opportunity to
purchase additional features and services,
including advanced driver assistance sys-
tems (ADAS), infotainment options, and

remote-control capabilities.

X

§Y

By offering drivers the ability to purchase
additional features and capabilities for their
vehicles through an App Store platform, tra-
ditional car makers can provide greater cus-
tomization and flexibility while generating a
new source of revenue.

This could be a desirable option for car
makers looking to differentiate themselves in
a crowded and highly competitive market.

s




0.4 TOWARDS CLEAN
MOBILITY

The transition towards clean mobility solu-
tions for cars, such as electric and hybrid
vehicles, is gaining momentum in the auto-
motive industry. This shift is being driven by
anumber of factors, including increasing con-
cerns about climate change, stricter emis-
sions regulations, and a growing demand for
sustainable transportation options.

Car manufacturers need to address several
challenges when it comes to the production
and adoption of electric vehicles (EVs). Some
of these challenges include:

+ Range anxiety: One of the main concerns
about EVs is their limited driving range
compared to traditional gasoline-powered
cars. To address this issue, car manufac-
turers can focus on improving battery
technology and increasing the driving
range of EVs.

+ Limited charging infrastructure: Another
challenge is the limited availability of
charging infrastructure, which makes
it difficult for EV owners to find places
to charge their vehicles. To solve this
problem, governments and private compa-
nies can invest in building more charging
stations and improving the accessibility
and convenience of charging.

+

High upfront cost: The initial cost of
purchasing an EV is often higher than that
of a traditional gasoline-powered car. To
make EVs more affordable, manufacturers
can work on reducing the cost of produc-
tion and finding ways to make EVs more
cost-competitive with traditional cars.

Battery recycling and disposal: As EVs
become more widespread, there will be an
increase in the number of used batteries
that needtobedisposed of orrecycled. Car
manufacturers will need to find sustain-
able and cost-effective ways to manage
the end-of-life of EV batteries.

Dependence on fossil fuels: Many EVs are
still powered by electricity generated from
fossil fuels, which can limit the environ-
mental benefits of EVs. To address this
issue, manufacturers can develop renew-
able energy sources, such as solar or wind
power.

Limited production capacity: The produc-
tion capacity for EVs is currently limited,
which can make it difficult for manufac-
turers to meet the growing demand for
these vehicles. To increase production
capacity, manufacturers can invest in
expanding their production facilities and
streamlining their production processes.

+ Supply chain issues: The production of
EVs requires a complex and global supply
chain, which can be disrupted by various
factors such as natural disasters, trade
disputes, and transportation issues. To
address this challenge, manufacturers
can work on building a resilient and flexible
supply chain that can adapt to changing
circumstances.

+ Regulation and incentives: The adoption
of EVs is often supported by government
regulation and incentives, such as tax
credits or subsidies. Car manufacturers
will need to stay up to date with changes
in regulation and take advantage of incen-
tives to make EVs more attractive to
consumers.

+ Competition from new entrants: The
production and adoption of EVs s
attracting new players to the automotive
industry, such as tech companies and
start-ups. This increase in competition
can make it challenging for established
car manufacturers to stay ahead in the
market.

Ultimately, the transition to clean mobility
solutions will require a collaborative effort
from car manufacturers, governments, and
consumers in order to create a more sustain-
able and environmentally friendly transpor-
tation sector. By working together, it is pos-
sible to accelerate the adoption of clean vehi-
cles and reduce the negative environmental
impact of transportation.
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0.5 KEEPING UP WITH
THE TECH LEADERS

Tech giants, such as Google, Apple, and Tesla,
are disrupting the traditional automotive
industry by bringing new technologies and
innovative business models to the market.
These companies, which often have signifi-
cant financial resources, are trying to shape
the future of mobility by creating new eco-
systems, partnerships, and ways to improve
efficiency.

In response to this disruption, automakers
should continue to focus on their traditional
strengths, such as design and production
excellence, while also considering how they
can adapt and learn from tech companies to
stay competitive. This may involve creating
new business models, forging partnerships,
and introducing new ways to gain efficiency.

To stay competitive, traditional car makers
can invest in the following:

Leveraging their existing brand and
customer base to compete with tech
giants. This may involve offering new
products or services to their current
customers or expanding into new markets.

Leveraging their existing dealer network
and service infrastructure to provide a
seamless and convenient experience for
customers, which can be a competitive
advantage over tech giants and disruptors
who may not have the same level of estab-
lished infrastructure.

Creating in-car experiences and services,
such as personalized entertainment
options, connected services, automated
driving features, or enhanced safety
features. This can help them to build
customer loyalty and stay ahead of the
competition.

Introducing new mobility services, such
as ride-sharing or car-sharing, to stay
competitive with companies like Uber and
Lyft.

+ Expand into new revenue streams and
appeal to consumers looking for more
flexibility and convenience. With the rise
of ride-hailing and car-sharing services,
traditional car manufacturers can stay
competitive by offering alternative owner-
ship models such as subscriptions or
pay-per-use.

+ Partnering with tech companies to bring
advanced technologies, such as artificial
intelligence and machine learning, to the
market. This can help them stay compet-
itive while also leveraging the expertise of
tech companies.

+ Investing in research and development
to bring new technologies and innovations
to the market. This can include developing
advanced safety features, improving fuel
efficiency, or introducing new materials
and designs.






/. INSURANCE

The insurance industry is facing a range of
challengesduetotherise of ACES (Automated,
Connected, Electric, Shared) mobility trends,
changing consumer attitudes, and disrup-
tion in the market. This challenges traditional
business models and demands insurers to
prioritize customer-centric insurance models
and stay up to date with the developments
in the in-car technology. To stay competitive,
insurers must also be agile in their premium
estimation techniques and frequently update
pricing models. The situation gets even more
complex as higher claim costs of expensive
in-car technology lead to more expensive
premiums, while increased competition and
changing consumer attitudes put downward
pressure on premiums.

Moreover, the insurance industry is facing
new risks, such as those related to the
safety issues of complex technology and the
increased risk of cyber attacks in the cars.
The growing popularity of electric vehicles
also brings new fire risks and the potential
for new types of thefts. Finally, there are
challenges surrounding liability in the
event of accidents, as liability shifts from
drivers to car makers producing highly
automated vehicles, or new situations
such as alcohol consumption in highly auto-
mated cars may raise questions about lia-
bility. It is crucial that the insurance industry
addresses these challenges in order to thrive
in the modern market.




+ Need to identify and manage emerging risks: e.g., a
high-voltage battery delivering a fatal electric shock

+ Managing the higher risks of a sheared fleet of vehicles,
as itis used in heavily populated urban areas

+ Riskassessmentreliability difficult due to limited access
to historical data on new car technologies

+ An increase in elderly drivers lead to higher accident
rates

Business Model Risk Landscape

+ Agile premium estimation techniques need due to the
speed and frequency pricing models will be updated

+ Rising claim costs due to expensive in-car technology,
electric vehicle batteries, inefficient supply chains

+ Downward pressure on premiums due to new safety
systems in cars reducing the risk of accidents

+ Need for rapid data analysis for timely decision-making
to asses newly emerging as cyber-threats

Figure 4: Outlook of the challenges in the Insurance industry.
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/1 BUSINESS MODELS:
A CALL FOR
INNOVATION

The traditional business model is no longer
sufficient in the face of changing customer
demands, technological advancements in
vehicles, and new disruptors in the market. In
order to stay relevant and meet the needs of
customers, insurance companies must adapt
their business models to focus on custom-
er-centric approaches, leveraging technology
and data analytics to offer personalized cov-
erage options, and successfully manage the
continuous change in the in-car vehicle tech-
nology. Only by embracing innovation can the
insurance industry continue to thrive and
meet the challenges of the modern market.

711 MANAGING CONTINUOUS
CHANGE

The insurance industry is struggling to keep
up with the rapid evolution of in-car technol-
ogies, such as self-driving features and elec-
tric vehicles. These innovations are being
introduced at a rapid pace and lack historical
data on the performance and potential risks,
making it challenging for insurers to accu-
rately assess the risk and price insurance pol-
icies accordingly.

To tackle this matter, the insurance industry
could consider the following:

+ Collaborate with tech companies and
automakers to gain access to data and
insights on the performance and risks
of autonomous, connected, and electric
vehicles. This could help insurers better
understand and assess the risk of these
technologies.

+ Partner with telematics providers to
gather real-time data on the performance
and usage of autonomous and electric
vehicles. This data could help insurers
better understand the risks associated
with these technologies and price insur-
ance policies accordingly.

+ Experiment with new insurance products
specifically designed for autonomous and
electric vehicles. These products could
include coverage for new risks associated
with these technologies, such as cyberse-
curity threats or failures of autonomous
systems.

+ Engage with regulators and policymakers
to provide input on regulatory proposals
relatedtoautonomousandelectricvehicles
to help shape the regulatory environment
in a way that is beneficial to the industry
and promotes the safe development and
adoption of these technologies.

+ Monitor and assess emerging
technologies to stay abreast
of new developments and
understand the risks
and opportunities they
present.  This  could
involve conducting
research, gathering
data, and engaging with
industry experts and
stakeholders.




/1.2 TACKLING THE ON-DEMAND
MOBILITY USE CASE

Demand-oriented mobility solutions, such as
ridesharing and car-sharing platforms, have
had a significant impact on the insurance
industry. These platforms allow individuals to
access transportation on an as-needed basis,
rather than owning a personal vehicle. This shift
in transportation habits has led to a decrease
in the number of personally owned vehicles on
the road and, subsequently, a decrease in the
demand for traditional personal auto insur-
ance. In response, insurance companies need
to develop newinsurance products
tailored for the on-demand
mobility use case. One
such product is
Pay-How-You-
Move

White paper Mobility: Trends & cross-domain impact

(PHYM), a hyper-personalized mobility insur-
ance that covers individuals when using all
types of transportation, including buses, trains,
bikes, cars, scooters, and more. Premiums for
this insurance are tailored to the individual’s
specific mode of transportation, usage, and
driving habits.

Furthermore, there are numerous features that
insurers can include in a PHYM offering. Some
examples are rewards for sustainable mobility
behaviour, monitoring of CO0O2 emissions,
rewards for safe drivers, coverage for phys-
ical injuries sustained while using mobility as a
service option, coverage for loss or damage of
property while using public transportation, and
coverage for cancelled train trips. The funda-
mental principle behind PHYM mobility insur-
ance is a shift from insuring a single vehicle to
covering an individual across multiple modes of
transport.

/1.3 TOWARDS BUNDLED
PRODUCTS AT
POINT OF SALE

There is a growing trend towards offering
comprehensive and integrated product bun-
dles for vehicles that include not only tradi-
tional automobile insurance coverage. These
bundles, often provided by original equipment
manufacturers (OEMs) through their in-house
insurance services in cooperation with auto-
mobile insurers, may include financing,
leasing, maintenance, and insurance cov-
erage and are typically distributed directly
through the point of sale of the vehicle. As a
result of this shift, insurers may lack access
to the customer interface.

To address this issue, insurers may consider
forming strategic partnerships with OEMs
to gain access to the customer interface and
position themselves at the point of sale. This
could involve working with OEMs to develop
integrated bundles of products that combine
risk-bearing functions with additional service
components, such as financing, leasing, and
maintenance. In addition, insurers may also
want to consider investing in digital tech-
nologies and platforms that can help them
better engage with customers and deliver a
seamless, integrated experience. This could
include developing mobile apps or online por-
tals that allow customers to easily access
their policies, report claims, and receive
support.



/1.4 TAILORING FOR
ELECTRIC VEHICLES

As the adoption of electric vehicles (EV) con-
tinues to grow, insurers are also looking at
ways to tailor their business models to this
market. This includes developing new insur-
ance products specifically designed for elec-
tric vehicles, as well as using data and ana-
lytics to better understand the risks associ-
ated with these vehicles.

There are several reasons why a separate
insurance model is necessary for EVs. One
reason is that EVs have a different risk profile
than traditional internal combustion engine
vehicles. For example, EVs have fewer moving
parts, which reduces the risk of mechanical
breakdowns. On the other hand, EVs do have
unique risks, such as the potential for battery
fires, hazards from charging infrastructure,
and similar. The EV industry is also evolving
quickly, with new technologies and designs
being introduced regularly. An insurance
model specifically tailored to EVs can better
adapt to these changes and provide coverage

that is relevant to the latest developments in
the industry.

One way insurance for insurance companies
to deal with this matter is to partner with
EV manufacturers and other stakeholders
to gather data on the performance and reli-
ability of EVs. This will help insurance com-
panies better understand the risks associ-
ated with these vehicles and create more
accurate risk models. Another solution is to
invest in developing in-house expertise on
EV technology and charging infrastructure.
This will allow insurance companies to better
understand the specific risks associated
with these technologies and design coverage
that is relevant and tailored to the needs of
EV owners. Insurance companies can also
work with regulators to understand the spe-
cific requirements and challenges associ-
ated with insuring EVs in different jurisdic-
tions. This will help them develop

an EV-specific insurance
model that is com-
pliant with all rele-
vant regulations.




/7.2 PREMIUMS

Vehicle insurance premiums have tradition-
ally been based on factors such as the make
and model of the vehicle, the age and driving
history of the policyholder, and the loca-
tion where the vehicle is primarily driven.
However, with the emergence of new mobility
trends such as ACES (Automated, Connected,
Electric, Shared) vehicles, changing consumer
attitudes, and disruptors in the market, the
landscape for determining insurance pre-
miums is rapidly evolving.

721 AGILE PREMIUM
ESTIMATION FOR
UNPREDICTABLE RISKS

One aspect of the evolution is driven by the
need for agile premium estimation tech-
niques due to the speed and frequency with
which pricing models will need to be updated.

Pricing models in the insurance industry are
typically based on historical data, butas more
and more innovative in-car technologies,
with no historical data are introduced, there
is a need for more agile and experimental
approaches. Thiswill require the development
of new methodologies that enable updates to
be made over a shorter cycle.
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While this may introduce some volatility into
pricing, itis necessary for insurers to adapt to
a more dynamic environment.

+ Dataavailabilityand quality:Insurersoften
rely on data to make informed decisions
about risk assessment and premium
pricing. However, when data is scarce or of
poor quality, it can be difficult for insurers
to accurately estimate premiums.

+ Complexity of risks: Some risks, particu-
larly emerging risks that do not have a
clear historical precedent, can be difficult
to fully understand and assess. This can
make it challenging for insurers to develop
agile premium estimation techniques that
accurately reflect the risks involved.

+ Time constraints: Insurers may be under
pressure to quickly assess and price risks
in order to stay competitive in the market.
However, this can make it difficult to
thoroughly assess the risks involved and
develop accurate premium estimates.

+ Changing regulatory environment:
Insurers must often navigate a complex
and constantly evolving regulatory
environment. Changes in regulations can
impact the way insurers assess and price
risks, making it difficult to develop agile
premium estimation techniques.

Toaddressthese challenges, insurerscanturn
to a number of solutions, such as use predic-
tive analytics to identify and assess emerging
risks more quickly and accurately,collabo-
rate with external experts to gain a deeper
understanding of emerging risks and how
they may impact premiums, use alternative
data sources such as social media or loT data
to better understand emerging risks, engage
with regulatory bodies to influence and be
informed about the current and upcoming
regulations, develop agile processes to allow
for a more rapid response to changes in the
risk landscape and regulations.



7.2.2 RISING CLAIM COSTS IN A
COMPETITIVE MARKET

Another challenge is the higher claim costs
which ultimately lead to more expensive
premiums for car insurance. There are sev-
eral reasons contributing to the higher claim
costs:

+ In-car technology: As cars become more
technologically advanced, the cost of
repairingorreplacingdamaged components
can increase. A study", estimated that the
cost of repairing a front radar sensor used
for emergency braking and adaptive cruise
control system could cost between $ 900
and $1300. Front or rear ultrasonic sensors
used with parking assist systems could
cost $ 500 to $ 1,300 to repair. Rear radar
sensors, used for blind spot monitoring and
rear cross-traffic alert systems, could cost
as much as $ 2,000 (Estimates from 2018,
costs are likely higher after COVID and infla-
tion in the past years).

+ Expensive batteries: Overall, the parts
for an EV are 2.7 % more expensive than
replacement parts for a gas-powered car™.
Furthermore, electric and hybrid vehicles
often have large, expensive batteries that
can be costly toreplace if they are damaged

11 RDN Repair Driven News. AAA: ADAS can bump repair
costs  significantly.  https://www.repairerdrivennews.
com/2018/10/26/aaa-adas-can-bump- repair-costs-signifi-
cantly/. Accessed: Dec-2022.

12 Forbes. Electric Car Insurance: Why It Costs More. https://
www.forbes.com/advisor/car-insurance/electric-vehicle/.
Accessed: Dec-2022.

or fail. In fact, a report™ points out that the
cost to replace a damaged battery inan EV
can range between $ 5,000 to $15,000. This
can increase the overall cost of repairing or
replacing a damaged vehicle.

+ Limited repair networks: Many electric and
hybrid vehicles require specialized training
and equipment to repair, which can be
hard to find in some areas. This can lead
to longer wait times for repairs and higher
labour costs.

+ Inefficient and constrained supply chains:
It can be difficult to get replacement parts
for electric and hybrid vehicles, especially
if they are specialized or in high demand.
This can lead to delays in repairs and higher
costs due to the need to expedite shipping
or pay premium prices for parts.

To address these issues, some potential solu-
tions could include partnering with manufac-
turers and repair shops to offer discounts or
bundled policies for electric and hybrid vehi-
cles. This can help to lower repair costs and
make these vehicles more affordable for con-
sumers. Partnering with electric and hybrid
vehicle manufacturers to offer extended war-
ranties or maintenance programs. This can
help to lower repair costs and make these
vehicles more affordable for consumers.
Implementing telematics programs that track
the driving habits and maintenance routines of
electric and hybrid vehicle owners can help to
identify high-risk drivers and encourage safer
driving practices, which can ultimately lead to
fewer claims.

7.2.3 DOWNWARD PRESSURE
ON PREMIUMS

On the other hand, there may also be down-
ward pressure on premiums. There are several
factors that may lead to that. One factor is the
reduction in the number of privately insured
vehicles. An additional car-sharing vehicle
in a city leads to a decline in annual new car
sales of three vehicles, corresponding to an
average decrease in overall new car sales
of around 1.5 %®. If the number of privately
insured vehicles decreases, there may be less
demand for car insurance, which could lead to
lower premiums.

Another factor is the expected reduction
in the accident rate and severity due to the
adoption of automated driving and advanced
safety assistance systems (ADAS). In fact,
52 % of consumers from a survey" said, get-
ting lower insurance rates was an important
benefit of an ADAS. Additionally, car owners
may be less willing to pay high insurance pre-
miums in the case of a highly automated car,
as the automaker is expected to absorb the
liability. This could lead to downward pres-
sure on premiums as insurers may need to
offer more competitive pricing in order to
attract and retain customers.

13 Peter Schmidt. The effect of car sharing on car sales.
International Journal of Industrial Organization, 71:102622,
2020

14 LexisNexis Risk Solutions. The impact of Advanced Driver
Assistance Systems (ADAS) on insurance claims. Technical
report, 2021.



To make up for the lost revenue from the
privet owned vehicles, insurance companies
can diversify their product offerings by pro-
viding new types of coverage, such as insur-
ance for ride-sharing drivers or self-driving
cars. This could involve covering new risks,
such as cyber attacks or liability for acci-
dents involving shared or automated vehicles.
In addition, insurance companies can adjust
premiums based on the level of automation,
allowing them to more accurately assess and
price the risk of insuring a particular vehicle.
To better understand and assess the risks
associated with shared and automated vehi-
cles, insurance companies can also invest
in technology to improve their risk assess-
ment capabilities. By doing so, they can more
accurately price their insurance products and
ensure that they remain profitable despite
declining premiums.
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7.2.4 RAPID DATA ANALYSIS FOR
TIMELY DECISION MAKING

To effectively navigate these challenges, the
ability to analyse and act on real-time data will
bevital. With little historical data to inform risk
models, insurers will need to gather and ana-
lyse a wide range of data, becoming “vacuum
cleaners” for relevant statistics and devel-
oping rapid-fire analytics capabilities to deci-
pher this information.

In the context of automated driving,
for example, insurers will need to
determine the value of safety sys-
tems such as lane departure warn- X
ings and automatic braking,
and how this information

duced by different manufacturers, some of
which may be more effective than others.
Furthermore, as the number and sophisti-
cation of cyber threats continue to increase,
insurance companies may need to analyse
real-time data to assesstherisk ofacand pro-
vide coverage for businesses and individuals.

Under the context of shared vehicles, insur-
ance companies may need to analyse real-
time data to accurately assess the risk asso-
ciated with different types of shared vehicle
usage.

affects their pricing cal- ©
culations. This task is @)
further compli-

cated by the fact
that these sys-
tems are pro-




For example, aninsurance company may need
to analyse data such as the number of miles
driven, the number of drivers, and the types of
roads travelled to determine the appropriate
coverage and pricing for a car-sharing service.
This could also include analysing data on the
condition of the vehicle, such as maintenance
records and collision history, to assess the
overall risk of providing coverage.

There are several solutions that insurance
companies can use to efficiently collect and
analyse real-time data. These include data
analytics platforms and tools, which can
gather and process large amounts of data
from various sources and use advanced algo-
rithms and machine learning techniques to
analyse it. Insurance companies can also
partner with data analytics companies or
use third-party data sources to access real-
time data, or they may use cloud computing
platforms to store and process data in real
time. In addition, insurance companies may
use big data analytics tools to identify trends
and patterns relevant to their operations. By
adopting these solutions, insurance com-
panies can effectively collect and analyse
real-time data to make informed decisions
and remain competitive in a rapidly changing
market.

/7.3 CHANGING RISK
LANDSCAPE

The automotive insurance risk landscape is in
constant change. One contributing factor is
the emergence of new risks such asincreased
safety risks as a result of the advanced in-car
technology, the threat of cyber attacks, and
the possibility of fires and explosions associ-
ated with high-voltage batteries. The rise of
shared vehicles and fleet risks is also contrib-
uting to the changing risk landscape as such
vehicles are used by a much higher number
of people for a much higher number of miles.
Moreover, changing population figures, par-
ticularly the increasing elderly population,
may impact portfolio composition and poten-
tially lead to higher accident rates. To make
matters even more complicated, the limited
access to historical claims data makes it diffi-
culttoaccurately assess and manage risks. All
of these factors are requiring insurers to find
new ways to navigate the changing risk land-
scape in the automotive insurance industry.

731 IDENTIFYING
AND MANAGING
EMERGING RISKS

Insurance companies need to consider how
to account for new types of risks in their cov-
erage and pricing models. This may involve
developing new insurance products specif-
ically designed to cover the risks associated
with the risks listed below or adjusting the
terms and conditions of existing policies to
reflect the increased risks.

+ Increased safety risk: In-car technology
has the potential to greatly improve the
comfort, efficiency, and safety of vehicles.
However, the complexity of the technology
involved also introduces new risks, such
as software and hardware malfunctions,
sensor failures, and communication errors.
These risks can compromise the safety of
the vehicle and its occupants.

+ Increased risk of cyber attacks:
Furthermore, as cars become increas-
ingly connected to the internet and to the
outside environment (e.g., vehicle to infra-
structure), they are also becoming more
vulnerable to cyber attacks. These attacks
can range from relatively minor incidents,
such as unauthorized access to a vehicle’s
entertainment system, to more serious
threats that compromise the safety and
security of the vehicle and its occupants.



+ Increased fire threat: The use of high
voltage batteries in electric and hybrid
vehicles introduces new fire and explo-
sion risks that could give rise to claims
for property insurers. These risks may
be particularly significant in cases where
multiple vehicles are charged in under-
ground car parks, as the concentration of
high-voltage batteries in a confined space
could increase the likelihood of incidents
occurring. There are a variety of potential
claim scenarios that could arise in relation
to these risks, including fires and property
damage caused by overheated battery
leads, and fires resulting from electronic
failures in the battery management
system.

+ New theftrisk: Electric and hybrid vehicles
(HVs) also introduce new theft risks that
insurers will need to consider in their
coverage and pricing models. One such
risk is the theft of charging cables and
other equipment, which could be targeted
by thieves looking to sell the items on the
black market.
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+ New hazards at workplace: Finally, EVs
and HVs also introduce a number of
additional hazards into the workplace that
goes beyond those normally associated
with general repair and maintenance. One
example of a hazard introduced by EVs
and HVs is the presence of high-voltage
components that are capable of deliv-
ering a fatal electric shock, even when
the vehicle is switched off. These compo-
nents may be exposed or easily accessible
during maintenance or repair operations,
and workers may be at risk of accidental
contact with them. Another hazard intro-
duced by EVs and HVs is the potential for
vehicles to move unexpectedly due to the
presence of magnetic forces within their
motors. This could pose a risk to workers
who are in close proximity to the vehicles,
particularly if they are not properly secured
oriftheyare positionedinareaswhere they
may come into contact with pedestrians or
other objects.

7.3.2 MANAGING RISKIN
A SHEERED FLEET
OF VEHICLES

Shared vehicles differ significantly from pri-
vately owned and used vehicles in terms of
risk, as they are largely determined by the
size of the sharing community and the scale
of the fleet. Moreover, car-sharing insurance
coverage is typically needed in heavily popu-
lated urban areas with high traffic, which can
increase the risk exposure for insurance com-
panies. Another contributor to the increased
exposure for insurers is the likelihood of
increased claims frequency resulting from
behavioural changes of drivers, such as short-
term, on-demand access and the possibility
of unauthorized users or fraudulent activity.
Overall, the unique risk profile of shared vehi-
cles requires insurers to adapt and find crea-
tive ways to manage this emerging risk’.

Insurance companies can use partnerships
with fleet management companies and data
analytics to better understand and manage
the risks associated with vehicle fleets. This
may involve sharing data and insights about
claims trends, collaborating on safety and
risk management initiatives, and analysing
data about vehicle usage patterns and main-
tenance histories.

15 Nadine Gatzertand Katrin Osterrieder. The future of mobility
and its impact on the automobile insurance industry. Risk
Management and Insurance Review, 23(1):31-51, 2020
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/7.3.3 ENSURING RISK ASSESSMENT RELIABILITY

The limited access to historical claims data can make it difficult for insur-
ance companies to accurately assess and manage risks. This is espe-
cially true in emerging areas of risk, where little or no data may be avail-
able to inform decision-making.

Without access to accurate and comprehensive claims data, insurers
may struggle to accurately assess the likelihood and severity of poten-
tial losses. This could lead to inadequate risk management strategies
and suboptimal pricing of insurance products, which could result in
financial losses for the insurer.

To address this challenge, insurance companies may need to adopt new
approaches to data collection and analysis. This could include working
with industry partners and stakeholders to share data and insights or
investing in new technologies and analytics capabilities to better under-
stand and predictrisks. By taking these steps, insurers can improve their
ability to accurately assess and manage emerging risks, which can help
to ensure their financial stability and long-term success.

7.3.4 CHANGING POPULATION FIGURES

As the population ages, the composition of an insurer’s portfolio may
be impacted by the increasing number of elderly drivers on the road.
Seniors motorists may be more likely to be involved in accidents due to
factors, such as declining physical and cognitive abilities, which could
lead to higher accident rates and increased claims frequency.

Apart from the anticipated adjustment of pricing and underwriting prac-
tices, insurance companies may also need to consider other strategies
to mitigate the risks associated with elderly drivers. This could include
partnering with organizations that promote safe driving for seniors, i.e.,
insurance companies can offer discounts to policyholders who com-
plete safe driving courses designed specifically for elderly drivers. These
courses can help seniors to refresh their skills and learn about the latest
safety technologies and techniques, which can help to reduce the risk
of accidents and claims. By taking similar actions, insurers can help to
reduce the likelihood of accidents and claims involving elderly drivers,
which can help to ensure the financial stability and sustainability of their
business.
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74 LIABILITY

As the automotive industry moves towards increased automation and electrification, new liability
challenges are emerging for the insurance industry. One such challenge is the potential for acci-
dents or injuries caused by autonomous vehicles leaving the question, “Who is responsible in case
of an accident?”, “the driver or the car maker?” Other challenges include new use cases, such as
the potential for alcohol consumption in fully automated cars, vehicles operating under third-party
service or fleet operator, and similar. Additionally, there is the risk of data privacy breaches and the
challenge of determining the liable party. To address these matters, the auto-
motive insurance industry must work with policymakers and industry
stakeholders to develop new frameworks for assessing and miti-
gating liability risks.

INSURANCE
POLICY

741 THE LIABILITY CASE FOR
AUTONOMOUS VEHICLES

Insurance companies have been continuously
improving the claims process for all types of
accidents with the objective to minimize the
costs for both themselves and the consumers.
However, the emergence of autonomous vehi-
cles has thrown a wrench in this system.

With the shift towards self-driving cars, the
insurance industry is considering the possi-
bility of transitioning from individual coverage
to insuring car and software manufacturers.
Even though some manufacturers have agreed
to take responsibility for any malfunctions
of their autonomous systems, this does not
necessarily eliminate the risk of legal action.
The novelty of these situations may lead to a
surge in litigation, especially when determining
blame becomes more complicated due to the
presence of technology’®.

16 Forbes. Even Before Self-Driving Cars Hit The Road, Auto
Insurance Faces Big Challenges. https://www.forbes.com/
sites/oliverwyman/2017/05/02/even-before- driverless-
cars-hit-the-road-auto-insurance-faces-big-challenges/.
Accessed: Dec2022



In particular, it is still unclear how liability will
be determined in the event of an accident
involving a self-driving car. Will it be the fault
of the software manufacturer, the car manu-
facturer, or the individual operating the vehicle
at the time of the accident? These questions
will need to be addressed as the use of auton-
omous vehicles becomes more widespread.

To address the liability challenges posed by
autonomous vehicles, insurance companies
have several options. They could switch focus
from insuring individuals to insuring the risks
associated with car and software manufac-
turers. This would cover damages or liability
issues caused by malfunctions in autonomous
systems. Insurance companies could also
create specialized insurance products spe-
cifically for autonomous vehicles, which would
consider the unique risks and challenges posed
by this technology. Additionally, they could
partner with tech companies involved in the
development of autonomous systems and use
data analytics to better understand and pre-
dict the risks associated with these vehicles.
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7.4.2 THE LIABILITY CASE FOR
A FLEET OF VEHICLES

Similar is the problem with accidents or inju-
ries caused by a vehicle operating under the
control of a third-party service or fleet oper-
ator. For example, suppose a fleet operator
contracts with a car manufacturer to provide
a fleet of autonomous vehicles for use in a
ride-sharing service. If one of these vehicles
is involved in an accident, it may be unclear
whether the fault lies with the car manufac-
turer, the fleet operator, or the driver (if there
is one). Depending on the circumstances, any
of these parties could potentially be held
liable for any damages or injuries resulting
from the accident.

In such cases, the liability of the car manufac-
turer and the fleet operator may depend on
the terms of their contract and the specific
obligations and responsibilities each party
has assumed. For example, if the car manu-
facturer has agreed to maintain and repair the
vehicles, they may be held responsible for any
failures or defects that contribute to an acci-
dent. If the fleet operator has agreed to pro-
vide training and supervision for drivers, they
may be held responsible for any mistakes or
reckless behaviour that leads to an accident.

7.4.3 PRIVACY BREACHES

Determining liability for data privacy breaches
in the automotive industry can be a complex
and time-consuming process for insurance
companies, requiring careful analysis and a
thorough understanding of the relevant legal
and technical issues.

One of the main reasons for this is the diffi-
culty in determining which party or parties to
hold liable for a data privacy breach. There
may be multiple parties involved in the design,
manufacture, and maintenance of a vehicle’s
systems, any of which could potentially be
held liable for a breach.

Determining the root cause of a data privacy
violation and identifying the party respon-
sible can be complex and may require exten-
sive investigation and analysis. This may
involve reviewing technical documentation,
conducting forensic analyses of the systems
involved, and gathering and analysing other
relevant data.

Insurance companies may also need to con-
sider avariety of factors when determining lia-
bility, such as the terms and conditions of con-
tracts or warranties, the specific obligations
and responsibilities of each party involved,
and the applicable laws and regulations.

N
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7.4.4 NEW USE CASES

The emergence of new use cases as a result of new vehicle features is
presenting new liability challenges as well. One such challenge is the
possibility of alcohol consumption being allowed in fully automated
vehicles. Suppose an accident occurs and the passenger has consumed
alcohol. In that case, it may be difficult to determine who is at fault and
how liability should be apportioned, potentially leading to complex legal
disputes and insurance claims.

Another challenge is the possibility of remote operation of autonomous
vehicles. If an operator is controlling a vehicle remotely and causes
an accident, determining fault and allocating liability may be difficult.
These new use cases highlight the need for the insurance industry to
carefully assess and manage the risks associated with fully autono-
mous vehicles, and to develop new approaches for assessing and allo-
cating liability. One approach to deal with this is to (develop specialized
insurance products that are tailored to the unique risks and liabilities
associated with these use cases. For example, insurers may offer cov-
erage specifically designed to protect against the risks of alcohol con-
sumption in fully automated vehicles or to cover the liability of remote
operators of autonomous vehicles.

Another approach is to work closely with regulators and policymakers
to develop legal and regulatory frameworks that address the specific
liabilities and risks associated with these new use cases. This could
involve advocating for reforms to existing laws or working to develop
new regulations or standards that reflect the unique challenges and
opportunities of fully autonomous vehicles.

/75 DEMAND FOR TRANSPARENCY

Changing consumer attitudes are also impacting the insurance industry.
Customers are becoming savvier and demand more transparency and
value from their insurance products. This has led to the emergence of
new distribution channels, such as online and mobile platforms, which
allow consumers to easily compare and purchase insurance products. It
has also led to the increased use of data analytics and machine learning
to better understand and serve customer needs.

The transparency challenge is not just about making it easier for con-
sumers to compare and purchase insurance products. It is also about
ensuring that consumers have a clear understanding of the terms and
conditions of their policies, as well as the claims process and any exclu-
sions or limitations. Consumers want to feel confident that they are get-
ting the coverage they need and that their insurance company will be
there for them when they need it most.

This requires insurance companies to be more transparent in their com-
munications and to clearly explain the details of their policies to con-
sumers. It also requires them to be more responsive and transparentin
the claims process, providing timely and accurate information to policy-
holders and addressing any issues or concerns they may have. Overall,
the transparency challenge is about building trust and confidence with
consumers, which is critical in today’s competitive insurance market.



/76 NEW ENTRANTS
IN THE MARKET

Speaking of competition, there are new
entrants and disruptors in the insurance
market. These companies have the ability to
leverage technology and data to offer more
personalized and efficient products. They
are often able to use advanced analytics
and machine learning algorithms to analyse
vast amounts of data and offer more tailored
insurance products to consumers. This can
be a significant advantage over traditional
insurance companies that may not have the
same access to data or technology.

Another challenge posed by new entrants and
disruptors is their ability to enter and scale in
the market quickly. These companies often
have access to large amounts of capital and
are able to use this to aggressively enter new
markets and gain market share. This can make
it difficult for traditional insurance compa-
nies to compete and respond to these new
entrants.
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Finally, new entrants and disruptors are often
able to offer insurance products and services
in new and innovative ways. This includes
the use of digital platforms and mobile apps,
which can make it easier for consumers to
compare and purchase insurance products.
These new distribution channels can
also allow these companies to reach

new consumers and expand their

market reach.

Overall, the challenges posed by new entrants
and disruptorsintheinsurance market require
traditional insurance companies to adapt and
innovate in order to remain competitive







8. BANKING

The banking industry is facing significant
challenges in today’s rapidly changing market.
Major contributors to that are the emergence
of Automated, Connected, Electrified, and
Shared (ACES) vehicles, changing consumer
attitudes, and disruptorsin the market. These
trends are transforming consumer behaviour
and requiring banks to shift from a traditional
product-oriented business model to a ser-
vice-oriented model and from indirect sales
(via car dealerships) to direct sales. Banks
also need to find creative ways to secure and
monetize data generated from smart vehicles
and meet changing consumer demands for
a seamless purchasing process and on-de-
mand mobility solutions. The need for digital-
ization is also a challenge, with banks strug-
gling to modernize legacy systems and pro-
vide end-to-end digital services. Finally, new
competitors are disrupting traditional busi-
ness models and challenging banks to inno-
vate. By embracing new technologies and
adopting a customer-centric approach, banks
can navigate these challenges and thrive.
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8.1 BUSINESS MODEL

Automotive banks have enjoyed a long period
of stability, but in order to continue to suc-
ceed, they must adapt and improve their busi-
ness model. This means shifting towards a
customer-centric approach, considering alter-
native ways of interacting with customers,
and offering service-based platforms in addi-
tion to traditional products. Furthermore,
the banks must find ways to monetize the
data generated by modern vehicles, which
can help them better understand and serve
their customers while also increasing profits.
By addressing these challenges and evolving
their business model, automotive banks can
remain competitive and successful in the long
term.

8.11 BEYOND PRODUCTS:
THE VALUE OF SERVICE-
BASED PLATFORMS

In recent years, platform providers such as
Amazon, Google, Airbnb, and similar gained
popularity by providing customers with an
easy and efficient way to access a variety of
services. These platforms offer a single loca-
tion for customers to find everything they
need and often actasdigital brokers by aggre-
gating services from partners and making
them available to a broad audience. The open
APl-based architecture of these platforms
also makes it easy for partners to integrate
their services. Both customers and partners
benefit from the convenience and accessi-
bility of these platforms.



Within this context, banks have the opportu-
nity to become all-around service providers
for their customers in the rapidly evolving
world of mobility. One way they can do this
is by expanding their traditional car financing
option to include insurance, maintenance,
and repair services. This allows banks to pro-
vide a one-stop shop for customers’ mobility
needs. Another optionis for banks to own and
operate a multi-brand vehicle fleet, offering
subscriptions or usage-based services to
customers. Alternatively, banks can partner
with ride-hailing or car-sharing companies,
allowing customers to access these ser-
vices through the bank’s platform. Banks can
also provide mobile apps for managing car
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financing and offer resources and support for
car buyers, including information on the car-
buying process, price comparisons, and guid-
ance on financing options.

To successfully transition to a service-based
platform business, banks must invest in dig-
ital technologies and infrastructure, prioritize
delivering a superior customer experience,
and prioritize the security and privacy of cus-
tomer data. This transformation may require
a cultural shift within the organization, adop-
tion of new technologies and processes, and
the training of employees to align with the
new business model. In addition, banks must
also compete with fin-techs, big tech firms,
and other platform providers, and contin-
uously innovate and differ-
entiate themselves to
remain competi-
tiveinacrowded

market.

8.1.2 FROM INDIRECT TO
DIRECT SALES

The automotive banking industry has tradi-
tionally relied on car dealerships as the pri-
mary point of interaction with customers.
However, as the industry evolves and cus-
tomer preferences change, banks need to
consider alternative approaches to cus-
tomer interaction and broaden their product
offerings.

One way automotive banks can adapt to
changing customer preferences is by estab-
lishing direct sales channels allowing cus-
tomers to interact directly with the bank. This
would require banks to loosen the relation-
ship with car dealers and offer online plat-
forms or mobile apps that enable customers
to apply for loans, manage their accounts,
and access educational resources directly
with the bank. By providing these direct chan-
nels, banks can offer customers a more con-
venient and personalized experience, which
can be particularly appealing in today’s fast-
paced and technology-driven world.

In addition to creating direct sales chan-
nels, automotive banks can also consider
expanding their product offerings to meet
customers’ evolving needs better. This could
involve offering a more comprehensive range
of financing options, such as lease-to-own
or subscription models, which can give cus-
tomers more control and choice.



+ Update legacy data architecture to a cloud-based
solution to leverage today’s data-driven landscape

+ Transform legacy IT architecture to cloud-based micros-
ervices to get in today’s digital ecosystems

+ Provide digital services along the entire customer
journey to strengthen customer relationship

Business Model Digitalization
Customer demands Competition

+ Re-evaluate the approach to customer value by adopting
modern customer-centric approaches

+ Meet the customer’s expectations for a convenient and
seamless online purchasing experience

+ Adapt to customer’s shrift from pure car ownership to
on-demand mobility sue cases

Figure 5: Outlook of the challenges in the Banking industry.
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Banks can also consider partnering with other
organizations to offer additional products and
services, such as insurance or maintenance
plans, which can provide customers with a
more comprehensive and convenient experi-
ence. By adapting to changing customer pref-
erences and expanding their product offer-
ings, automotive banks can remain compet-
itive in a crowded market and build stronger
customer relationships. This can ultimately
lead to increased profits and shareholder
value.

8.1.3 MONETIZING CAR DATA

As vehicles become more advanced and con-
nected, a large amount of data will be gen-
erated about the car itself, its usage pat-
terns, and the customers themselves. If
banks manage to secure a portion of this
data, it could provide a significant source of
revenue for automotive banks in the future.
Clearly, automotive banks must find ways to
utilize this data while also meeting regulatory
requirements and prioritizing data protection,
privacy, and security.

There are several ways that banks can make
revenue from the data generated by vehicles.
Some examples include:

+ Offering data-driven services: Banks can
use the data they collect to offer new
services to customers. For example, they
could use data on a customer’s driving
habits to offer personalized insurance
policies.

+ Advertising: Banks can use the data they
collect to target advertising to specific
groups of customers. For example, they
could use data on a customer’s travel
patterns to show them ads for hotels or
rental cars in their most likely visit areas.

+ Predictive maintenance: Banks can use
data on a vehicle’s usage and performance
to predict when maintenance will be
needed and offer services to customers to
address those needs.

+ Fraud detection: Banks can use data to
identify fraudulent activity, such as decep-
tive insurance claims or the use of stolen
vehicles.

The banking industry will face several chal-
lenges to successfully turn vehicle data into
profit. One key challenge is compliance with
a wide range of regulations that govern the
use of vehicle data. From data privacy laws
to industry-specific regulations, banks must
ensure that they are operating within the
bounds of the law in order to avoid legal and
reputational risks. Another critical issue is
data security. Vehicle data can contain sen-
sitive and personal information that must
be protected from unauthorized access or
misuse.

This requires robust security measures and a
commitment to regularly update them to stay
ahead of evolving threats.

In addition to these challenges, banks must
also focus on the quality of the data they are
using. To be effective, the data must be accu-
rate and up to date. This can be a challenge if
the datais coming from a variety of sources or
ifitis not consistently structured. Banks must
also prioritize data privacy and be trans-
parent about how they use vehicle data. This
also includes obtaining the appropriate per-
missions from customers before collecting
and using their data. Finally, to succeed in
this space, banks will also need to compete
with other organizations that are looking to
leverage vehicle data as a source of revenue.
This may involve differentiating their products
and services, building strong partnerships,
and investing in technology and expertise.

By taking a proactive approach to these chal-
lenges, the banking industry has the oppor-
tunity to turn vehicle data into a significant
source of income and drive growth in the
coming years.



8.2 DIGITALIZATION

8.21 MODERNIZING DATA
ARCHITECTURE: FROM
LEGACY TO CLOUD-READY

In today’s data-driven landscape, the ability
to effectively capture, process, and analyse
data is critical to making informed, strategic
decisions and driving business outcomes.
Companies that are able to leverage data
effectively are well-positioned to succeed
in an increasingly competitive market. This
is particularly true in the automotive sector,
where the sheer volume of data generated
by people, organizations, and vehicles can be
overwhelming.

Successful companies such as Amazon and
Google have recognized the value of data and
have made it a central part of their corpo-
rate DNA. However, many automotive banks
struggle to fully leverage the opportunities
offered by data and predictive analytics due
to the limitations of their legacy data sourcing
and integration systems.

Torealize the full potential of dataand become
truly data-driven, it is essential for compa-
nies to transition to a modernized, flexible,
and scalable data architecture in the cloud.
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By adopting a “data on cloud” strategy and
linking it to clear business outcomes, com-
panies can capture data in real-time, reduce
processing times, and drive faster, more
accurate business outcomes.

To transition from legacy systems to a “data
on cloud” strategy, banks should first assess
their current data infrastructure to iden-
tify areas that need to be modernized. They
should then determine which data sets can
be migrated to the cloud, considering fac-
tors such as data sensitivity and regulatory
requirements. A migration plan should be
developed, including a time line and budget,
and measures should be taken to ensure the
continuity of business operations during the
migration process. As data is migrated to the
cloud, banks should implement measures to
secure the data and ensure compliance with
relevant regulations. Staff should be trained
onusing the new cloud-based data infrastruc-
ture and any new tools or technologies being
implemented. Once the migration is com-
plete, banks should monitor the performance
of their new data infrastructure and make any
necessary adjustments to optimize its use.
Furthermore, actions that banks can take as
part of this process include partnering with
a cloud provider, adopting cloud-based ana-
lytics tools and leveraging cloud-based Al and
ML services.




8.2.2 TOWARDS CLOUD BASED
MICROSERVICES

As the mobility industry transforms, it has
become clear that a single company can no
longer meet customers’ rapidly changing
expectations and needs. Instead, these
expectations will be met through digital eco-
systems comprising partnerships between
multiple companies.

For automotive banks to participate in these
ecosystems, they must have interconnected
IT systems and applications that can commu-
nicate with one another. This means that in
addition to modernizing their data architec-
ture, banks will also need to review and grad-
ually separate the general legacy IT architec-
tures in favour of lightweight, cloud based
microservice architectures.

In the context of automotive banks, micros-
ervices can handle various functions such as
customer account management and authen-
tication, loan application processing and
approval, car rental or car sharing services
scheduling and booking, vehicle maintenance
and repair tracking and management, and
insurance premium calculation and payment.

8.2.3 END-TO-END DIGITAL
SERVICES ALONG THE
ENTIRE CUSTOMER
JOURNEY

Automotive banks have long utilized the con-
cept of “lock-in” to cement their relation-
ships with customers and maintain a dom-
inant position in the market. This strategy
involves establishing long-term connections
with clients through the use of dealerships as
a primary point of contact for customer ser-
vice. When an individual begins searching for
a new vehicle, they will often start online and
may eventually visit a dealership. At the car
trader, they will be presented with a person-
alized financing or leasing offer from one of
the dealership’s partnered banks. If the cus-
tomer decides to move forward with the pur-
chase and financing, they may also be offered
additional after-sales services. However, it is
common for the customer not to receive fur-
ther communication from the bank until their
contract nears expiration.

The lack of ongoing customer contact after a
car purchase hinders the establishment of a
strong customer relationship. Furthermore,
with new competitors entering the market
and changing customer expectations, the
need to keep customers is becoming more

intense. When car sales are completed online,
it is easy for customers to switch to another
financial service with just a few clicks, which
further reduces customer retention. To main-
tain customer loyalty, automotive banks must
enhance their customer management strat-
egies to establish a “digital lock-in” effect.
This involves offering seamless and desirable
services to customers at every stage of their
journey. For example, offering additional ser-
vices or perks to customers who finance or
lease their vehicles through the bank. These
could include things like roadside assistance,
maintenance reminders, or discounts on
future purchases.

Additionally, making it easy for customers to
access and manage their accounts online,
with features such as online bill pay, the
ability to view statements and documents, or
the ability to make updates to their account
information, can also contribute to the “dig-
ital lock-in" effect. Providing top-notch cus-
tomer service through online channels, such
as live chat or email, can further enhance the
customer experience and help to build trust
and loyalty. Finally, offering personalized rec-
ommendations or deals to customers based
on their past purchases or interactions with
the bank can make them feel valued and
encourage them to continue doing business
with the bank.



8.3 NEW CUSTOMER DEMANDS

The banking industry is facing significant challenges in meeting the evolving demands of con-
sumers. In particular, there is a growing demand for a more consumer-centric banking
experience, a shift towards more efficient purchasing processes, and a move away
from traditional ownership models towards on-demand usage. To successfully nav-
igate these changes, banks must undertake significant efforts to adapt to these
emerging trends. Failure to do so could result in a loss of market share to more

agile competitors who can better meet the modern consumer’s needs.
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8.31 CUSTOMER-CENTRICITY

In today’s competitive business landscape,
it is essential for banks to re-evaluate their
approach to customer value. While traditional
methods have cantered on internal metrics
and maximizing the value customers bring to
the organization, this narrow perspective may
no longer be sufficient in an increasingly cus-
tomer-centric world.

Big tech firms have demonstrated the effec-
tiveness of a customer-centric approach to
value. By prioritizing the value, they offer to
customers, these companies have achieved
success and become leaders in their respec-
tive industries. This shift in mindset rep-
resents a fundamental change that allows
companies to convert customer loyalty and
engagementinto profits and increased share-
holder value.

In the context of automotive car sales, the
banking industry can adopt a more custom-
er-centric business model by focusing on the
following areas:



+ Offer personalized financing options:
Banks can offer personalized financing
options to customers based on their
unique financial situation, rather than a
one-size-fits-all approach. This caninclude
customizing the loan terms, interest rates,
and down payment requirements based on
the customer’s credit score, income, and
other factors.

+ Improve the loan application process: The
loan application process can be intimi-
dating and time-consuming for customers.
Banks can streamline this process by
providing an online application option,
reducing the required documentation,
and expediting the approval process.
Read more on that in section “Flawless
Purchasing process”

+ Provide additional services: Banks can
differentiate themselves from compet-
itors by offering additional services to
customers, such as extended warranties,
roadside assistance, and insurance. These
services can provide value to the customer
and strengthen the bank’s relationship
with them.

+ Invest in customer education: Many
customers may not fully understand the
financing options available to them or
the terms of their loan. Banks can invest
in customer education by providing
resources and information on their website
or through in-person workshops. This
can help customers make more informed
decisions and feel more confident in their
purchase.

+ Foster a customer-focused culture: A
customer-centric approach necessitates
a unified dedication from the company to
prioritize the wants and needs of clients.
Banks can foster a customer-focused
culture by training employees on customer
service best practices, soliciting feedback
from customers, and regularly measuring
customer satisfaction.

In order to stay competitive and meet the
evolving needs of customers, it is necessary
for banks to redefine their approach to cus-
tomer value.

8.3.2 FLAWLESS PURCHASING
PROCESS

As more and more industries move towards
a digital landscape, consumers have come
to expect a certain level of ease and con-
venience in their online shopping experi-
ences. This includes features such as seam-
less omni-channel e-commerce, flexible con-
tracts, transparency, and consistent end-
to-end experiences. Tech giants like Amazon,
Alibaba, and others have set the standard
for customer satisfaction in purchasing pro-
cesses and use of services, with Amazon in
particular, known for its quick delivery times
and efficient logistics.

However, the automotive banks still need to
catch up to these online shopping leaders in
terms of providing a smooth and convenient
customer experience. One major obstacle to
this is the indirect business model employed
by many automotive banks, which requires
transactions to be processed through car
dealers rather than allowing for a fully digital
process. This significantly hinders the ability
to provide the same convenience and ease as
in other industries.

There are a few steps that automotive banks
can take to provide a smooth, flexible, trans-
parent, and consistent end-to-end car pur-
chasing experience:



+ Adopt a direct business model: By elimi-
nating the need to go through car dealers,
automotive banks can streamline the
purchasing process and provide a more
seamless and convenient experience for
consumers.

+ Improve online presence: Providing a
user-friendly website and mobile app that
allows consumers to browse and purchase
cars, as well as manage their financing,
can make the end-to-end process more
consistent and convenient.

+ Offer flexible financing options: Allowing
consumers to customize their financing
plans, including the duration of their
loan and the terms of their contract, can
increase transparency and make the
process more flexible for the customer.

+ Enhance customer service: Providing
knowledgeable and helpful customer
service representatives who can assist
with questions and concerns throughout
the process canimprove the overall experi-
ence for the customer.

+ Increase transparency: Clearly disclosing
all fees and terms associated with the
financing can increase trust and transpar-
ency in the process.

+ Offer a trade-in program: Allowing
consumers to trade in their old vehicles
can save them time and hassle in finding a
buyer for their old car.
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8.3.3 FROM OWNERSHIP TO
ON-DEMAND USAGE

As the demand for flexible and convenient
transportation options grows, the traditional
car ownership model is shifting. Increasingly,
customers are seeking short-term vehicle
rentals to meet their transportation needs
without the burden of residual value risk or
long-term commitment.

Leasing has seen a constant growth in pop-
ularity in recent years. The CAR (Centre
Automotive Research) institute predicts that
leasing contracts in Germany will reach 1 mil-
lion annually, with a market share of 40 %
by 2030". This trend is likely to displace tra-
ditional financing and cash purchases. Car-
sharing services have also seen exponential
growth, with over 2.3 million registered users
in Germany. Despite a temporary dip in 2020
due to COVID-19, 40 % of Germans now prefer
car-sharing options over car ownership, a10 %
increase from 2018" .

17 Accenture. The Future of Automotive Finance. Technical
report, 2021

To adapt to the shift towards on-demand
vehicle usage, banks have a few options avail-
able to them. One way is to offer financing
options for car-sharing and ride hailing com-
panies. By partnering with these businesses,
banks can provide financing for the purchase
of vehicles as well as for operational expenses
such as insurance and maintenance. Another
option is for banks to launch their own car-
sharing or ride hailing services, either as a
standalone business or as an extension of
their existing offerings. As more and more
people become independent contractors or
gig workers, banks can also consider offering
specialized financing options specifically tai-
lored to this market, such as loans for the pur-
chase of vehicles to be used for ride-hailing
or delivery services. In addition, banks can
explore partnerships with car manufacturers
and other industry players to develop innova-
tive financing options for on-demand vehicle
usage: e.g., lease-to-own options, subscrip-
tion-based financing, or pay-per-use models.
Finally, banks can invest in technology and
infrastructure that supports the growth of
on-demand vehicle usages, such as mobile
apps and payment systems, and charging
infrastructure for electric vehicles.



8.4 COMPETITION

New competitors have emerged in the car
sales market in recent years, challenging tra-
ditional automotive banks. These competi-
tors, including online car sales platforms and
subscription-based car services, often offer
customers a more convenient and innovative
purchasing experience.

Online car sales platforms allow customers
to browse and purchase cars entirely online.
These platforms often have a wider selec-
tion of vehicles available and can offer a more
convenient and streamlined purchasing expe-
rience. Subscription-based car services, like
Care by Volvo or SIXT+ Auto Abo, provide
monthly subscriptions that allow customers
to drive various car models. These services
attract customers who want the flexibility to
switch between car models or want to avoid
the hassle of owning a car.

8.5 COMPETITIVE
FINANCING OPTIONS

One way to address the challenges posed by
these new competitors is to offer competitive
financing options. There are several ways to
achieve that:

+ Low-interest loans: Automotive banks can
offer low-interest loans to make traditional
car sales more attractive to consumers.

+ Flexible repayment terms: Automotive
banks can offer flexible repayment terms,
such as the ability to adjust the length of
the loan or make extra payments, to make
financing more accessible to consumers.

+ Zero down payment options: Automotive
banks can offer zero down payment
options, which can be especially
appealing to consumers who do not have
a large amount of money saved for a down
payment.

+ Pre-approved financing:  Automotive
banks can offer pre-approved financing,
which allows consumers to shop for a
car with the confidence that they have
financing in place.

+ No-interest financing: Automotive banks
can offer no-interest financing for a limited
time to make traditional car sales more
attractive to consumers.

+ Leasing options: Automotive banks
can offer leasing options, which allow
consumers to use a car for a set period of
time without owning it. This can be a more
affordable option for some consumers.

8.51 COMPETITIVE
FINANCING OPTIONS

To address the challenge posed by these new
competitors, traditional automotive banks
can offer competitive financing options,
such as low-interest rates or flexible pay-
ment plans, to make it easier for customers
to purchase a car. They can also improve their
online purchasing experience to make it more
convenient and streamlined for customers.
This could include offering online credit appli-
cations, digital contract signing, and tracking
a loan application’s progress. The bank could
also consider partnering with new compet-
itors, such as online car sales platforms
and financing options for their customers.
Alternatively, the bank could offer alterna-
tive financing options, such as leases or sub-
scription-based financing, to meet the needs
of customers interested in these types of
services.



8.5.2 ALTERNATIVE MOBILITY
BUSINESSES

Car subscription services are a relatively
new offering in the automotive industry that
allows customers to pay a monthly fee to have
access to a car, rather than owning one out-
right. These services are often seen as a way
for traditional car manufacturers and deal-
erships to compete with disruptors such as
ride-sharing companies.

There are several ways in which banks can get
involved in the car subscription market:
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Partnering  with car  subscription
providers: One way for banks to enter the
car subscription market is by partnering
with existing providers. For example, a
bank could offer financing options for
customers who want to subscribe to a car
or provide payment processing services
for the provider.

Offering car subscription services
directly: Some banks are starting to
offer car subscription services directly
to customers. For example, Volvo has a
partnership with Santander Consumer
USA to offer its “Care by Volvo” subscrip-
tion service, which includes insurance,
maintenance, and roadside assistance in
addition to the car itself.

+ Investing in car subscription companies:
Another way for banks to getinvolvedinthe
car subscription market is by investing in
companiesthat provide these services. For
example, in 2019, Bank of America invested
in Fair, a car subscription company.

Overall, car subscriptionsrepresentanewand
growing market, and there are several ways in
which banks can participate in this space. By
partnering with existing providers, offering
car subscriptions directly, or investing in com-
panies that provide these services, banks can
help to meet the increasing demand for flex-
ible and convenient transportation options.






9. PUBLIC

The emergence of Automated, Connected,
Electric, and Shared (ACES) vehicles pro-
foundly impacts the public domain. One of
the most significant challenges is the need
to modernize road infrastructure to cater to
future mobility requirements. This includes
the digitization of roads with comprehensive
vehicle-to-infrastructure technology, special-
ized facilities for the maintenance and ser-
vice of shared electric car fleets, conversion
of existing infrastructure like parking spaces
into staging areas for multiple fleet operators,
and the construction of infrastructure to sup-
port the production, storage, and distribution
of alternative fuels like hydrogen and biofuels.

Another challenge is ensuring a reliable
energy grid that can support the diverse and
dispersed needs of future mobility systems,
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including meeting the increasing demand
for electric vehicle charging. Furthermore,
finding alternative ways to generate revenue is
another challenge arising from the decreased
income from fuel taxes and the lack of driver
licensing and registration fees with autono-
mous vehicles.

To add to that, legal and regulatory chal-
lenges such as data privacy, liability in acci-
dents involving autonomous vehicles, and
the need to update regulations as per tech-
nological advancements are also significant
obstacles in this transition to future mobility.
Solving all these challenges requires a coor-
dinated effort from industry leaders and gov-
ernment officials to enable a seamless transi-
tion to the new era of mobility.

91 OPERATING MODEL

As governments across the country grapple
with tight budgets and a lack of funding for
transportation, the rise of automated, elec-
tric vehicles threatens to add even more
strain to their finances. The reason behind
this is twofold: firstly, electric cars do not use
traditional fuel and thus do not contribute to
fuel taxes, which is a significant source of rev-
enue for many governments. Secondly, once
widely adopted, autonomous vehicles have
the potential to decrease demand for tradi-
tional personal car ownership and associated
costssuchasdriver licensing and registration.

Public officials must consider new ways to
generate revenue to address this looming
financial challenge. The aim is to create a
balance where the newly generated rev-
enue doesn’t discourage using more sustain-
able, comfortable, and shared transportation
choices.

a



+ Establish new regulations from automated cars:
for testing, certifying, and liability issues in case of

accidents

+ Ensure safety, fair competition, and accessibility of

shared vehicles

+ Ensure that data from smart transportation systems
is collected, processed, and used in compliance with
privacy laws and regulations, incl. GDPR, and that
customers know how their data is being used and have

given their consent

+ Meetthe needs of future mobility by digitizing roads with
comprehensive vehicle-to-infrastructure technology

+ Build specialized facilities to maintain, service, and
charge shared electric car fleets

+ Convert existing infrastructure (e.g., parking spaces)
into stating areas for multiple fleet operators

+ Build infrastructure supporting the production, storage
and distribution of alternative fuels (e.g., hydrogen and
biofuels)

Business Model Road Infrastructure

Figure 6: Outlook of the challenges in the public domain.



911 PUBLIC-PRIVATE
PARTNERSHIPS

Public-private partnerships (PPPs) have
emerged as a viable solution for generating
new revenue for transportation projects
related to autonomous vehicles (AVs) and
shared autonomous mobility (SAM). These
types of partnerships bring together public
sector entities and private companies to
jointly finance, construct and operate infra-
structure projects. They can provide access
to a diverse mix of capital investments that
may be needed to support the growth of AVs
and SAM. However, when considering entering
into a PPP, it is crucial to examine and weigh
ownership issues, contract terms, and the
future revenue streams expected from the
project.

One example is to bundle small capital
improvements across a large area, thus
making use of economies of scale, attracting
the most efficient and advanced private
sector companies, for instance, by re-fitting
multiple underutilized parking spaces to SAM
staging areas.
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Additionally, PPPs can be used to construct
infrastructure for collecting user fees on
shared AV-only lanes. For example, govern-
ments could partner with private compa-
nies to build and operate dedicated lanes for
autonomous vehicles and charge a usage fee
for access to these lanes. This could generate
revenue for the government while also pro-
viding an incentive for people to use auton-
omous cars and reducing congestion on reg-
ular roads. These dedicated lanes could
be built on existing infrastructure, such as
the shoulder of a highway, or as an addition
to new highway construction. The private
partner could operate the lanes, collect the
user fees, and use a portion of the revenue
to maintain and upgrade the infrastructure,
with the remaining going to the government.
The governments could also use this revenue
for transportation projects in the area or for
other public services. Additionally, these ded-
icated lanes could come with added benefits
such as increased safety and reduced travel
times for users of these lanes, and it would
also benefit from reduced pollution.

91.2 REVENUE FROM
DATA EXCHANGE

The digitization of the road infrastructure
(e.g., wireless Vehicle-to-Infrastructure com-
munication) is set to generate a vast amount
of data. Public officials can successfully har-
vest that and generate additional revenue.
There are several ways to do that:

+ Datalicensing:Publicofficialscould charge
companies for access to data related
to transportation infrastructure, traffic
patterns, and usage of shared autonomous
vehicles. This data could improve trans-
portation planning and provide valuable
insights to private companies.

+ Advertising: Governments could sell
access to data related to transportation
usage to advertising companies, which
could use it to target ads to specific groups
of people based on their travel patterns.

+ Transportation planning: Public officials
could partner with private companies
to use data on transportation usage
to improve planning and development
decisions, such as determining the best
locations for new transportation infra-
structure or identifying areas with high
demand for shared autonomous vehicles.



+ App usage: Governments could charge for
access to their transportation apps that
provide information about routes, sched-
ules, and other relevant details or allow
third-party apps to use their data for a fee.

+ Data analysis: Public officials could
partnerwith private companiesorresearch
institutions to analyse data related to
transportation usage and provide insights
and recommendations for improving trans-
portation systems, which could benefit
private companies and the government.

+ Chargingfordata-driven decision-making:
Governments could also charge private
companies to access the platform or
services they have built to make decisions
around shared autonomous vehicles and
their infrastructures that use real-time
data, predictions, or other data-driven
insights.

It’s important to note that any revenue-gen-
erating activity related to data exchange
should comply with local laws and regulations
regarding data privacy and protection.

91.3 DYNAMIC ROAD
CURBS PRICING

The curb space in most cities is primarily uti-
lized as parking spots. Still, public officials
have an opportunity to optimize its usage in
a more dynamic way that not only responds
to market demand but also provides a way to
generate higher revenue.

One way to achieve this is by installing smart
meters at the curb side that display the cur-
rent prices for that spot, accept payments
and notify the servers when the spot is occu-
pied. This way, not only can it help free up the
curb space for other purposes as well, but it
would also provide a steady stream of rev-
enue for the government through collecting
these usage fees.

For instance, during peak hours, the curb
side could be allocated for the pickup and
drop-off of autonomous vehicles as a part of
the public transportation system, and govern-
ment could charge a higher fee for this pre-

mium service during peak hours. In the after-
noon, this same space could be used by food
trucks and, at night, by delivery trucks. Using
dynamic pricing and designating the curb
for specific purposes could also encourage
shared autonomous mobility (SAM), as travel-
lers could share the costs related to drop-off,
resulting in more revenue for the government.

This dynamic usage of curb space could also
help reduce congestion and the problem of
vehicles circling, which will continue to be an
issue even in the world of autonomous vehi-
cles. Additionally, by pricing curb space in line
with demand, it would also provide delivery
trucks and ridesharing services with more
options for conducting drop-offs and pickups,
as there would be more available spots and
generate revenue for the government.

Overall, this system can help to make better
use of the curb space, ease traffic and gen-
erate additional revenue for the government,
all while making transportation more efficient
and convenient for citizens.



9.2 ROAD
INFRASTRUCTURE

As we move towards a future with more auto-
mated, connected, electrified, and shared
vehicles on the road, the road infrastructure
must be adapted to meet the needs of these
new technologies. While the private sector will
undoubtedly play a role in developing these
technologies, it is ultimately the responsibility
of public institutions to modernize our infra-
structure and set guidelines for how it should
be done.

Example enhancements would include vehi-
cle-to-infrastructure communication, which
allows for real-time communication between
vehicles and traffic signals, road signs, and
other infrastructure elements. Additionally,
lane markings should be enhanced to be
easily readable by automated cars, and main-
tenance and service facilities should be built
to accommodate the needs of electric and
shared car fleets. Alternative fuel infrastruc-
ture, such as charging stations for electric
vehicles, should also be a focus to support
the growing number of green cars on the road.
By implementing these measures, one can
improve safety and efficiency on the roads,
reduce traffic congestion, and ensure that
our infrastructure is prepared for the future
of transportation.
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9.21 VEHICLE TO INFRASTRUC-
TURE COMMUNICATION

Vehicle to Infrastructure communication,
also known as V2I, refers to the communica-
tion between vehicles and the infrastructure
they operate on, such as roads, traffic sig-
nals, and parking systems. V2| technology has
the potential to significantly improve the effi-
ciency and safety of transportation systems,
particularly in the context of automated and
connected vehicles.

OneusecaseforV2listheuseofmachine-read-
able traffic signs, which can provide auto-
mated vehicles with real-time information
about speed limits and construction zones.
Another use case is traffic signal priority,
which allows automated cars to request and
receive priority at traffic signals, reducing
travel time and improving efficiency. Dynamic
routing is another use case where V2| pro-
vides real-time updates on traffic conditions
and other events that may affect a vehicle’s
route, allowing the car to choose the most
efficient way. V2| can also be used for parking
assistance and to support electric vehicles by
providing real-time information on charging
stations and parking space availability. In
addition, V2| can give real-time updates on
weather and other environmental factors that
may affect a vehicle’s performance or safety.

Some of the challenges public authorities will
face when adopting the V2| technology are:

+ Integration with existing infrastructure:
Integrating V2| technology with existing
road infrastructure can be a complex
and costly process. One solution to this
challenge is to adopt a phased approach,
starting with a small-scale pilot program
and gradually expanding to cover more of
the city’s infrastructure.

+ Data privacy and security: Ensuring that
the data collected by V2| systems is secure
and protected from cyber threats is essen-
tial. To protect data privacy, cities could
address this challenge by implementing
robust security measures, such as encryp-
tion and secure data storage.

+ Compatibility with different vehicle types:
V2| technology may only be compatible with
some kinds of vehicles, which could limit its
adoption. To address this challenge, cities
could work with manufacturers to ensure
that the technology is compatible with
various vehicle types.

+ Public acceptance: Another challenge may
be convincing the public to accept and use
V2| technology. To overcome this, cities
could educate the public about the benefits
of V2I, such as increased safety and
efficiency, and address any concerns that
the public may have about the technology.

9.2.2 LANE MARKINGS

Lane markings are crucial for the correct oper-
ation of automated cars, as they provide the
vehicle with clear visual cues about the road’s
layout, structure and help cars to safety nav-
igate. There are several challenges in main-
taining high-quality road lane markings. One
challenge is the wear and tear those mark-
ings may experience over time. For example,
heavy traffic, harsh weather conditions, and
road maintenance activities can all contribute
to the degradation of road lane markings. This
can lead to fading, peeling, and cracking, sig-
nificantly reducing their visibility and effec-
tiveness. City infrastructure departments
would need to invest in developing and using
more durable and long-lasting materials for
lane markings. These materials may be more
resistant to wear and tear and require less fre-
quent maintenance and replacement.

Another challenge is the build-up of grime and
dirt on road lane markings. When grime and
dirt build up onroad lane markings, it can make
them difficult to see, leading to accidents and
other safety issues. This can occur due to var-
ious factors, including car exhaust, construc-
tion activity, and weather conditions. A solu-
tion would be to implement regular mainte-
nance and cleaning programs to remove grime
and dirt from road lane markings. This may
involve the use of specialized cleaning equip-
ment and techniques and the development of
new technologies to remove dirt and grime.



Lastly, in some countries, the percentage
of roads with lane markings could be much
higher, which presents a challenge for the
adoption and use of automated vehicles.

9.2.3 MAINTENANCE AND
SERVICE FACILITIES

To support the growing trend of shared elec-
tric car fleets, specialized facilities will be
necessary to maintain, service, and charge
them. These facilities can be run by private
organizations or by the government. If private
companies are in charge, the officials must
regulate the facilities.

However, if the government decides to run
its own fleet, it will need to establish support
centres just like it does for current bus sys-
tems. These centres can be located in re-pur-
posed facilities that are no longer in use, such
as underutilized parking garages. To main-
tain these centres, costs for rent (unless the
government owns the facility), labour, and
charging infrastructure for electric vehicles
will be necessary.

Transportation officials need to consider the
impact on the community when choosing the
location for these support centres. The place-
ment should not disturb the urban setting or
negatively affect traffic, health, or civic life.
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9.2.4 STAGING AREAS

To prevent road congestion, autonomous
vehicle (AV) fleets and shared-ride services
need designated areas to wait while picking
up or dropping off passengers. One poten-
tial solution is to convert existing parking
spaces into staging areas that multiple fleet
operators can use. This helps to alleviate the
need for AVs to constantly be on the move,
searching for a place to stop and instead
allows them to remain stationary in a desig-
nated area until they are ready to begin their
next trip.

There are several challenges that public
authorities may need help with when imple-
menting this solution. One challenge could be
resistance from local businesses and

residents who may want to keep
their parking spaces for
AV staging areas.

Another challenge could be determining the
best locations for these staging areas, as
they should be conveniently located for pas-
sengers and operators while also not causing
additional congestion.

In addition, there may be logistical challenges
in managing and regulating these staging
areas’ use, including determining which oper-
ators have access and enforcing rules and
regulations related to their use.




Public authorities might consider some of
the following to address the mentioned
challenges:

+ Use data and analysis to identify the most
suitable locations for AV shared vehicle
staging areas based on factors such as
proximity to high-traffic areas, demand for
shared-ride services, and potential impact
on local businesses and residents.

+ Develop clear rules and regulations for
using AV and shared vehicle staging areas,
including guidelines for fleet operators,
such as how long they can use the space
and how they should interact with other
operators and passengers.

+ Use Intelligent Transportation Systems
(ITS) to monitor traffic patterns and
demand for shared-ride services in
real-time and dynamically adjust the
allocation of AV staging areas based on
this data. This could help to ensure that
AVs can efficiently pick up and drop off
passengers while minimizing the risk
of congestion in the surrounding area.
In addition, an ITS could be used to manage
the use of AV staging areas through digital
parking permits or designated drop-off and
pick-up zones. For example, fleet operators
could be required to obtain a digital parking
permit through a smartphone app, allowing
them to use a designated staging area for a
specific time. This could help to ensure that
the staging areas are being used efficiently
and fairly by all operators and reduce the
need for physical infrastructure such as
barriers and signage.

+ Engage in outreach and consultation with
local businesses and residents to explain
the benefits of AV and shared vehicle
staging areas and address any concerns
they may have. This could include providing
information on how the staging areas will
be managed and regulated and offering
incentives or compensation for the use of
parking spaces.

9.2.5 MOBILITY HUBS

To ensure the success of shared and autono-
mous mobility, it is imperative that individuals
can easily switch between various forms of
transportation. Imagine a commuter who uti-
lizes a self-driving taxi to get to the nearest
train station and then hops on an electric
scooter for the final stretch to the office. If
this process is too complicated, passengers
may opt for the convenience of private AVs for
door-to-door travel, leading to increased con-
gestion and decreased reliability.

One solution to this problem may be the imple-
mentation of mobility hubs, where travellers
can access shared modes of transportation,
including AVs. These hubs could take the form
of micro-mobility pickup spots near subway
stations or larger transit centres offering
dining and shopping options at strategic loca-
tions. By investing in these hubs, authorities
can facilitate seamless multi-modal travel
and encourage the adoption of shared and
autonomous transportation options.

To further enhance the utility of mobility hubs,
authorities could consider implementing sev-
eral additional measures. For example:

+ Implementing intelligent ticketing
systems that allow travellers to use a
single ticket or payment method across
different modes of transportation, regard-
less of operator.

+ Partnering with ride-hailing or micro-mo-
bility companies to offer discounts or
bundled services for travellers using
multiple modes.

+ Offering incentives such as reduced fares
or loyalty rewards to encourage the use of
public transportation.

+ Investing in infrastructure like pedes-
trian- and bicycle-friendly paths, as well as
dedicated bike-sharing stations, to make
it easier for travellers to access multiple
modes of transportation.



9.2.6 ALTERNATIVE FUEL INFRASTRUCTURE

As the demand for alternative fuels such as hydrogen and biofuels grows,
the need for a comprehensive infrastructure to support their produc-
tion, storage, and distribution becomes increasingly essential. However,
achieving this has its challenges.

One of the main challenges in building an infrastructure for alternative
fuels are the costs. The development of new technologies and facilities
can be expensive, and there may be a need for significant investments in
research and development to make these fuels more cost-effective and
widely available.

Another challenge is the lack of standardization. Various technologies
and approaches are currently being developed for the production and
use of alternative fuels, and it can be challenging to determine which
ones are the most promising or suitable for wide scale adoption. This can
make it difficult to develop a consistent and cohesive infrastructure that
can support the use of these fuels.

Finally, there may be challenges regarding public acceptance and adop-
tion of alternative fuels. Some people may be sceptical of the benefits of
these fuels or may be hesitant to switch from more familiar fossil fuels.
It may be necessary to educate the public about the benefits of alterna-
tive fuels and address any concerns they may have to encourage wider
adoption.

Despite these challenges, developing an infrastructure for alternative
fuels is crucial to support the transition to a more sustainable and envi-
ronmentally friendly energy system.
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9.2.7 ROAD REINFORCEMENT

Autonomous vehicles (AV) rely on lane-keeping systems to operate accu-
rately, often driving in the middle of the lane. While this is undoubtedly
a positive safety feature, the constant presence of AVs in the middle of
the lane can put a lot of strain on our roads. Over time, the continuous
and precise positioning of AV wheels on the road can lead to wear and
tear, such as the formation of ruts and cracks. This is especially true for
AV-dedicated lanes. As public authorities responsible for the mainte-
nance and construction of roadways, they face the challenge of finding
cost-effective solutions to the issue of wear and tear caused by autono-
mous vehicles. One potential solution is using higher stiffness and more
deformation-resistant materials in the construction of roads, particularly
in areas where AVs are likely to be driving. However, this solution has its
challenges.

One of the main challenges would be the cost of these specialized mate-
rials. They may be more expensive than traditional construction mate-
rials, which can add to the project’s overall cost. Furthermore, there may
be logistical challenges in sourcing and transporting these materials to
the construction site, which can further increase costs. Another chal-
lenge is the complexity of the construction process when using these
materials. They may require more specialized equipment and techniques,
which can add to the time and effort needed to complete the project.
This can ultimately increase the overall cost of the project.



9.2.8 PLATOONING

In recent years, the concept of platooning has
gained significant attention from researchers
and industry professionals due to its potential
to reduce emissions and fuel consumption.
However, there are also concerns that pla-
tooning may violate current structural design
guidelines for bridges. For instance, a study™
examined the impact of platooning on cur-
rent design procedures, focusing on factors
such as bridge span, span length, configura-
tion, and the number of trucks in the platoon.
The results of this study showed that more
than the current standard specifications for
highway and bridge design is needed to safely
accommodate truck platoons in most cases.

This presents a challenge for those seeking
to implement platooning on our roads. To take
advantage of the potential benefits of pla-
tooning, it may be necessary to revise cur-
rent design guidelines or find alternative solu-
tions to ensure the safety and integrity of our
bridges. This could involve using different
materials or construction techniques or devel-
oping new technologies to accommodate the
unigue demands of platooning better.

There may also be other challenges to con-
sider when implementing platooning, such as
the need for advanced communication and

18 Matthew T Yarnold and Jeffrey S Weidner. Truck platoon
impacts on steel girder bridges. Journal of Bridge
Engineering, 24(7):06019003, 2019

coordination systems to enable the trucks in
a platoon to operate safely and efficiently.

Despite these challenges, the potential bene-
fits of platooning make it a promising area of
research and development. By finding solu-
tions to these challenges and carefully con-
sidering the safety and structural implica-
tions of platooning, we can work towards a
future in which this technology can be safely
and effectively implemented on our roads.

9.2.9 EMERGENCY
REFUGEE AREAS

As autonomous vehicles become more preva-
lent, there may be a need for emergency ref-
ugee areas specifically designed for these
vehicles in case of accidents or technical mal-
functions. These areas could be located on
the side of the road, in parking lots, or desig-
nated zones within cities. These areas provide
a safe place for the vehicles to stop and wait
for assistance and protect any passengers
or pedestrians in the vicinity. Implementing
emergency refugee areas for autonomous
vehicles would not only ensure the safety of
those involved in any incidents but also help
mitigate any potential damage or disruption
to traffic flow. In addition, having designated
areas for autonomous vehicles in emergen-
cies could also aid in the timely resolution of

any issues, ensuring a smooth and efficient
return to regular operation.

There are several technical challenges that
public authorities would have to consider
when implementing emergency refugee areas
for autonomous vehicles. These may include:

+ Identifying suitable locations for these
areas: Public authorities would need to
identify sites that are easily accessible to
autonomous vehicles in case of emergen-
cies while also considering the safety and
convenience of pedestrians and other road
users.

+ Implementing communication and naviga-
tion systems: Autonomous vehicles would
need to be able to locate and navigate to
the emergency refugee areas, which would
require the development of robust commu-
nication and navigation systems.

+ Implementing safety protocols: Public
authorities would need to develop and
implement safety protocols to ensure the
safety of passengers and pedestrians in
the emergency refugee areas, as well as
the safety of any personnel working in
these areas.

+ Managing traffic flow: Public authorities
would need to consider the impact of
emergency refugee areas on traffic flow
and develop strategies to minimize disrup-
tions. This could include implementing
detours or traffic control measures.



9.3 LEGALAND
REGULATORY IMPACT

The integration of automated, connected,
electrified, and shared vehicles (ACES) into
society presents a wide range of benefits,
including increased safety, improved mobility,
and reduced emissions. However, as these
technologies continue to advance, public
institutions will face various legal and regula-
tory challenges.

One significant challenge is ensuring the
safety of ACES on the roads, as autonomous
driving technology is still in its early stages.
Governments will need to establish new reg-
ulations and guidelines for testing, certifica-
tion, and liability issues in case of accidents.
This includes procedures for accident investi-
gations, liability assignments in case of acci-
dents involving autonomous vehicles, and
regulations for responsible data handling of
the data generated by these vehicles.

Another challenge comes with the integra-
tion of shared mobility services, such as
ridesharing and car-sharing. These include
ensuring safety and fair competition through
regulations for background checks, safety
standards, and insurance requirements.
They also need to regulate pricing
and advertising to be trans-
parent and non-discriminatory
and ensure that the services

are accessible to

all social groups,
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including options for the elderly and disabled
people and special schemes for low-income
groups. Furthermore, they have to ensure
integration with traditional forms of trans-
portation, such as bike lanes, parking spaces,
and traffic flows, and ensure compliance with
local laws and regulations: i.e., including busi-
ness licensing, taxes, and laws related to
transportation. Finally, governments will have
to address data privacy and security issues,
as ACES vehicles generate a large amount of

data that can be used for various purposes.
Governments must ensure that data is col-
lected, processed, and used in compliance
with privacy laws and regulations, including
GDPR, and that consumers know how their
data is being used and have given their con-
sent. This includes ensuring that data is col-
lected for legitimate purposes, not being
retained for longer than necessary, and is
protected against unauthorized access, use,
disclosure, or destruction.
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94 ELECTR|F|CA—|—|ON Charging infrastructure is just a tiny piece

of the puzzle we also need to consider the
overall power supply and availability of renew-

As we move towards a more electrified society, it's crucial that we have a reliable energy grid able energy sources. Even with renewables,
that can support the various and dispersed energy needs of our transportation systems. we may still fall short of meeting the energy
Unfortunately, today’s grid is not yet up to the task of powering a world of electric vehicles. demands of a fully electric transportation

system. All of these challenges underscore
the importance of thoroughly understanding
the role of energy in shaping the future of
mobility.
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9.41 CHARGING INFRA-
STRUCTURE: QUANTITY
AND QUALITY
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One of the biggest challenges facing elec-
tric vehicle adoption is the availability of
charging infrastructure. It’s about more than
just having enough charging stations but also
aboutensuring that those stations can charge
vehicles quickly. A full charge at a standard
charging station can take a whopping eight
hours. This lengthy charging time can cause
“range anxiety” for drivers and lead to conges-
tion at charging stations. To overcome these
issues, publicinstitutions need to get creative
and develop new solutions that can speed up
the charging process and alleviate concerns
about charging availability. This will involve
finding the right balance of charging stations
with sufficient power in strategic locations.




One potential solution to the challenges is
to re-purpose existing petrol stations. These
stations are already conveniently distributed
throughout the road network, making them
easily accessible to electric vehicle drivers.
Public authorities can support and moti-
vate this re-purposing by providing financial
incentives to petrol station owners who con-
vert their facilities to charging stations. For
example, governments could offer tax breaks
or grants to help cover the conversion costs.
Public authorities could also work with petrol
station owners to develop a plan for the con-
version and provide guidance on how to prop-
erly install and maintain charging equipment.
In addition, governments could launch public
awareness campaigns to educate the public
about the benefits of electric vehicles and
the availability of charging stations at re-pur-
posed petrol stations.
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9.4.2 ELECTRIC GRID LOAD
MANAGEMENT

As we work towards a more sustainable
future, it’s essential that we use the power
infrastructure we have built up over the years
with care. This becomes particularly impor-
tant as the number of electric vehicles on
the road increases and demand for power
spikes in certain areas. To manage these
demands, one needs to be smart about load
management.

Example solutions for managing the increased
demand for power are the following:

+ Smart charging systems can be used to
control the charging of electric vehicles
based on real-time data about power
demand and supply. This can help smooth
out demand spikes and optimize the use of
POWer resources.

Energystorage systems, suchasbatteries,
can store excess power during low demand
and release it during peak times. This can
help smooth out demand and improve the
stability of the power grid.

Demand response programs can incen-
tivize customers to reduce their power
usage during times of high demand
by offering financial rewards or other
incentives.

Vehicle-to-grid (V2G) technology could
allow electric vehicle owners to plug in
their cars and use them to help balance
local power networks. They are rewarded
for providing this service, and advanced
control systems ensure their vehicle
batteries are not overly depleted.

Microgrids, which are small-scale power
networks that can operate independently
of the primary grid, can be used to help
manage local demand and increase the
resilience of the overall power system.



CONCLUSION

Achieving business success and maintaining
a competitive edge in the rapidly evolving
mobility sector would certainly not be easy.
To help with this quest, this study concludes
with the top competencies identified to be
of essential importance for companies and
public institutions.

To begin with, the ability of companies to adopt
and use the ecosystem mindset in their day-
to-day business decisions is of high impor-
tance. If successfully adopted, this would
result in building a network of interconnected
services and products that create new sources
of revenue, increase customer loyalty, and
drive innovation.

Business model agility is also crucial, ena-
bling companies to swiftly adapt and optimize
their models in response to market shifts.
Furthermore, digitalization would be a key ele-

investing in new road infrastructure, corporate
and public entities shall be able to embrace
digitalization to deliver cutting-edge solutions
to their customers.

Complexity management across technical,
process, and organizational domains is a crit-
ical capability as well. By effectively man-
aging complexity, companies would be able
to improve their efficiency and deliver better,
more reliable products and services to
customers.

The ability to efficiently leverage the vast
amount of data generated by modern vehicles
and smart road infrastructure can also bring
an entity ahead of the others.

Among other things, by harnessing the
power of data, companies and public
institutions can make

informed decisions,

operations, and deliver a personalized experi-
ence to customers.

Companies must also have a strong emphasis
on customer centricity, putting the needs and
preferences of their customers at the forefront
of their operations. Such an approach would
require a company culture that prioritizes the
customer experience, as well as a mindset that
is focused on delivering the highest possible
quality for customers.

Lastly, companies must prioritize environ-

mental sustainability, taking into account the

impact of their products and services on the

environment and working towards meeting

global emission reduction goals. This

requires a commitment to “green”
products and services.

ment for companies and institutions to keep
pace with the technological advancements
transforming the mobility industry. Whether
it is upgrading existing IT infrastructure or

. Business
improve model agility
Customer
centricity

Complexity

Digitalization management

Environmental
sustainability

Maximizing
data utilization
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