fka)> < STRATEGY ENGINEERS

White Paper

Monetizing automotive data

A perspective on how data drives revenues and growth in future automotive business models

Christian Koehler — Strategy Engineers GmbH
UIf Kénig — Strategy Engineers GmbH
Ingo Olschewski  — Forschungsgesellschaft Kraftfahrwesen mbH Aachen
Christian Burkard — Forschungsgesellschaft Kraftfahrwesen mbH Aachen






< STRATEGY ENGINEERS

fl(a)>

Digitalization of vehicles

Digitalization is one of the universal trends in our world. Digital devices have be-
come ubiquitous and cyber-physical systems are widespread in many sectors.
Enormous amounts of data are created, transferred and processed every day.

Digitalization has reached the automotive world and modern vehicles generate and
utilize data in never seen before magnitudes. Today’s vehicles are not only
equipped with an array of sensors to collect and monitor their own state and their
surroundings, but have also access to a multitude of other data sources beyond
the physical vehicle’s scope. Fully connected vehicles of the future will further ex-
tend traditional information boundaries by utilizing digital data from a wider range of
sources.

Those vehicles will connect to a complete eco-system of automotive data, gener-
ated by other road users (e.g. pedestrians, cyclists and vehicle passengers) and
the digital devices they carry, the increasingly digitally controlled infrastructure (e.g.
traffic lights, bridges, parking spaces), and data provided through internet services
and other servers. Exhibit 1 gives an overview of the automotive eco-system and
the data sources in it.
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Exhibit 1: Data sources in the automotive eco system

Despite the already existing abundance of data in the automotive eco-system, cur-
rent technology trends, such as active safety, connectivity and autonomous driving
further reinforce and require digitalization beyond current levels. Today’s vehicles
create, process and exchange approximately 50 GB of data per day on their inter-
nal bus network. Advanced functions will require a larger number of sensors, addi-
tional routines and increasing vehicle-internal networking, leading to an exponential
growth of vehicle-internal data volume. It is estimated that the amount of on-board
generated and utilized data will increase 80-fold to over 4,000 GB until 2020. (Ex-
hibit 2)

Compared to the amount of data created within the system boundaries of our vehi-
cles, the amount of data exchanged between vehicles and their environment today

is miniscule (about 1 MB/day). Vehicles fully connected to other road users, infra-
structure and the internet are expected to increase the amount of transferred data
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by a factor of 20. As soon as connected vehicles will also be able to drive autono-
mously, the amount of data transmitted is expected to increase exponentially. Peak
transmission volumes of ~16 GB per day must be considered realistic, provided
that comprehensive data sets (e.g. a complex vehicle environment and infrastruc-
ture model) are exchanged at high frequencies?.
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Exhibit 2: Increase of digital automotive data

The rapidly increasing amount and access to automotive data has attracted the at-
tention of both established automotive and non-automotive companies, which seek
economic potential from the newly available data pool. While the automotive indus-
try is just starting to capitalize on the economic value of automotive data, so that
this value is therefore difficult to assess credibly, other industries have proven that
viable businesses can be built on data.

Prominent examples for successful data-driven business models are pure data
companies (e.g. Google, $79 billion or facebook $27 billion in revenues), digital
services (e.g. Apple’s App Store, $28 billion) or data-based service platforms (e.g.
Uber, $7 billion or AirBnB, $2 billion). However, these remarkable examples of suc-
cessful data-driven business models are not directly translatable to the automotive
industry. This is largely due to the fact that most of the examples given above gen-
erate their revenues from rather traditional advertisement. At least from today’s
vantage point, it is doubtful, that advertisement as it is presented in facebook or
Google will find its way into the vehicles of tomorrow. It is more likely that new and
yet unknown mechanisms and business models will need to be devised to make
data-driven businesses applicable to the automotive industry.

Essential to the development of those new business models is openness with and
access to data. In contrast to e.g. smartphones and computers, which have be-
come open platforms for third party service offerings through app-stores and pub-
licly available APIs, vehicles are traditionally designed as closed systems, offering
only limited access to the data generated or used within it. The willingness of
OEMs to grant a wider group of parties access to their vehicles’ data than today is
therefore key to unlocking the economic value of automotive data.

1 The wireless transmission standards required for such data quantities (e.g. 5G or ITS-G5) are currently being developed
and expected to be in place in time to support this growth of data transmitted in the automotive eco-systems
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However, indications for a paradigm shift can be observed in the industry. For one,
standardization bodies are currently developing a common standard for vehicle
data access (ISO 20078), the VDA released a statement to grant access to vehicle
data and specific OEMs (e.g. BMW) have recently announced plans to introduce
data platforms for external service providers (e.g. BMW CarData). The fact that se-
lected OEMs (e.g. Tesla) have demonstrated how revenues can be generated from
data-driven value-added services by using vehicle and passenger generated data
to further develop their vehicles’ functionality, has also helped to put digital data
and services on the automotive industry’s agenda.

In order to grasp potential revenue sources and develop according business mod-
els for the automotive context, the vast and diverse set of automotive data must be
structured and classified. The following chapters will provide such a classification
and segmentation of data, derive a value chain and identify potential business
models based on it. Ultimately, generic strategies for today’s automotive players
and prospective new entrants are discussed.
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Segmentation and classification of automotive data

As discussed in the previous chapter, key automotive technology trends will drive
increased data generation and availability in the automotive eco-system. The multi-
tude of different sensors and other data sources will produce a vast amount of dif-
ferent types of data.

Consider a data point describing the current interior temperature of the vehicle
compared to information on the estimated time of arrival at a set destination. This
simple comparison quickly reveals the significant span entailing automotive data. It
therefore appears prudent to first define “automotive data”.

To that end, we propose 3 dimensions (compare Exhibit 3) for segmenting automo-
tive data, which are:

» Reference Object — What does the data describe?
» Aggregation level — How much has the data been processed?
» Timeliness — Is the data describing past, present or future states?
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Exhibit 3: Automotive data segmentation pyramid

Any automotive data element can be classified per this segmentation. To illustrate
the concept, please consider the following:

Starting with the rotational speed of a wheel — this would be considered a raw and
live data point, describing a part of the vehicle. If the wheel speeds from all wheels
are considered together and aggregated with speed information from the GPS
module, a quite accurate information about the vehicle’s current travelling speed



can be generated. This data point would then be considered aggregated and live
data regarding the vehicle.

Furthermore, consider a situation in which the wheel speeds and the GPS speed
differ largely and further information from the yaw sensor indicates a large yaw an-
gle. When this information is then compared with values considered as “normal”,
an interpreted and live data point regarding the vehicle is created. Simply put, such
an interpreted set of data could indicate that the vehicle is skidding and might be
out of the driver’s control.

If this information is now further coupled with information about the outside temper-
ature and optical sensors which survey the road surface indicate ice on the road at
the same time, it could be derived that the vehicle is skidding due to ice on the
road. This is considered a live insight regarding the vehicle, infrastructure (the
road) and environment (the weather). If those insights are collected and stored,
they become a historic data set. This data set can be further enhanced with GPS
location data, extended across multiple vehicles and be made to include not only
temperature and weather information but also time and date. From this historic
data, insights can be derived and provided to other road users in form of a fore-
cast. It would state that this particular stretch of road, under certain weather condi-
tions at certain times is prone to icing and should therefore be approached with ex-
treme caution.

This consideration does not only illustrate the usefulness of the suggested frame-
work to categorize automotive data points. It also serves as a starting point to as-
sess the economic value of automotive data. While it is difficult to assign a precise
monetary value to a data point that is currently not traded on any market, the intro-
duced segmentation allows for a generic data valuation along the dimensions of
the segmentation pyramid (compare Exhibit 3).

Generally, data points at the top rear of the pyramid (insights/forecasts) will be con-
sidered more valuable than data points to the front bottom of the pyramid (raw/his-
toric). In that, it has yet to be seen whether historic or live data will be considered
more valuable going forward — arguments can be made for both. The same holds
true for the valuation of different reference objects. At the current stage one would
be hard-pressed to argue how data on different reference objects should be valued
without a market in which data are traded.
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The automotive data value chain

Similar to a value chain for production goods and services, we expect an automo-
tive data value chain to emerge which comprises the necessary activities for com-
mercial usage of data. This value chain describes the necessary steps from raw
data to an application of data in form of a service.

Exhibit 4 depicts a generic value chain for automotive data. It consists of 6 distinct
value creation steps and incorporates 2 platforms with which data and services are
made available to a specific set of stakeholders. Similar to value chains for tangible
goods and services, each processing step within the value chain increases the
value of the underlying data.

Additional datal/information

Additional datafinformation

Service Access
Platform

Data On-board Data Off-board Service
generation processing transmission processing development

e Generation of data in sensors

# Sensorinternal data processing
(e.g. deriving object information from
CMOS raw optical data)

Data Access
Platform

o Platform to provide access to automotive data
o Marketplace to sell’/buy data (i.e. data brokerage)

e Targeted at users of data not end customers
@ On-board data transmission to

central controller/storage unit
e First-level data aggregation/
interpretation/ analysis
e Data transmission from location of data
generation to central processing/storage
e Physical transmission, by-wire, wireless

# Central data storage

e Platform that provides access to
services based on automotive data

e End customer point of contact
e Compare mobile app-stores

e Second level data aggregation/ interpre-

tation/ analysis

e Combination with data from other sources
from within and without autom. eco-system

e Development of servicesbased
on automotive data
o Combination with additional data/information
that is not available on the data access platform
e Service usage
e Within vehicle (e.g. advanced
parking services)

e Outside of vehicle (e.g. vehicle
monitoring, insurances, etc.)

Exhibit 4: The generic automotive data value chain

The generation of raw data marks the beginning of the automotive data value
chain?. Subsequent to a sensor internal processing, these data are transmitted to
electronic control units for further vehicle on-board processing. As a prerequisite for
a usage of data beyond the physical vehicle systems, a transmission of data to a
central processing and storage entity is required, which will most likely take place

via WLAN or mobile communication connection.

2 Please note: For sake of simplicity, the value chain is described based on data generated within one single vehicle. Natu-
rally, data generation can also occur outside of a vehicle (e.g. within an infrastructure object such as traffic lights or else).

The generic value chain applies to data generated within any object of the automotive eco-system
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The off-board processing of data on servers is a key value chain step for generat-
ing economic value out of vehicle-related data. Further data analytics and evalua-
tions can be performed due to a much larger amount of available data sources and
higher processing performance. Furthermore, external data from other sources,
e.g. infrastructure data, can be combined in this step. However, the access to data
is restricted to OEMs, thereby limiting the potential to capture economic value.

Providing access to automotive data to further parties therefore represents a key
element for the monetization of those data. As it stands today, OEMs and some
third parties have begun to establish data access platforms, which collect data and
provide it to downstream processes. Publicly accessible data access platforms
which are run by OEMs such as PSA’s P4D® or BMW'’s CarData* exist, but are ra-
ther limited. Typically, those platforms offer selected data from a single OEM and
allow a well-defined set of manipulations on those data. In contrast to OEMs, third
parties such as INRIX or TomTom can collect data from a wider range of sources
and offer the collected data publicly to a wider range of potential customers.

In contrast to the aforementioned data access platforms, this paper defines “data
access platforms” as marketplaces in a wider sense. In that sense, a data access
platform represents a marketplace in which data from potentially all data sources in
the automotive eco-system is made available and being exchanged to potentially
any party who is interested in those data.

While data can also be monetized along other steps of the value chain, the data
access platform acts as the central market place in which prices are formed and
value is attributed to different types and qualities of data. As economic value goes
unused if data is not made available to a broader circle of potential buyers, it is ex-
pected that data access platforms that start out “OEM only” will eventually open-up
to a wider audience.

By means of the described access platform, automotive data is made available to
interested parties, which can then develop their services on those data as a next
step in the value chain. In that step, data from the access platform is used to build
a service offering appealing to an end customer®. The developed services are sub-
sequently made available to the service users via a service access platform. Simi-
lar to the data access platform, this platform also represents a marketplace on
which service developers/providers offer their solutions to end customers. Although
the data access platform and the service access platform will potentially be hosted
on the same server or at least be operated by the same market player, both plat-
forms serve different purposes and different audiences.

The final step in the automotive data value chain is the actual use of the service
(e.g. advanced parking services) in a vehicle or at any other place. It is in this step
in which monetization of automotive data is most obvious. Nonetheless, data can
be monetized in any of the described steps of the value chain.

3 Further information on PSA’s P4D is available on: https://developer.psa-peugeot-citroen.com/inc/
4 Further information on BMW CarData is available on: https://aos.bmwgroup.com/apps/otp-public

5 Please note: For sake of simplicity, it is assumed that the end customer is within the automotive eco-system and likely the
driver/occupant of a vehicle. However, it is not far-fetched to assume that there can be services developed for end customers
apart from vehicle users (e.qg. city planners, insurances, etc.) and even beyond the automotive eco-system
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Monetizing data along the value chain

When it comes to monetizing automotive data, 8 distinct business model arche-
types can be identified (compare Exhibit 5). These business model archetypes
generally follow the structure of the value chain and are discussed in the following.

Data Access Service Access
Platform Platform

Data On-board Data Off-board Service Service
generation processing transmission processing development use

Data generator

Data
transmitter

| Data handling / IT infrastructure |

| Data Access |

Platform Operator
Service
Developer
Legend:

Analyst
Payment
Intermediar

| Service Provider |

000006

Exhibit 5: Business model archetypes along the value chain

The Data Generator represents the player in the very first step of the value chain,
generating or collecting data close to its source (e.g. within the vehicle). Today,
OEMs or large Tierl suppliers can act as an example of the data generator busi-
ness model, selling the data produced during the operation of the vehicles to other
parties. However, the data generator business model is not limited to suppliers or
OEMs but is valid for other players as well. Google for instance already acts as a
data generator for traffic data by collecting mobile phone and movement data via
Android devices and selling them to other parties. Another example are parking op-
erators selling their data on available parking spots to developers of parking apps
or navigation systems.

The Data Transmitter monetizes on breaching the physical gap between the loca-
tion of data generation and its central storage. Natural candidates for this role are
telecommunication companies such as Deutsche Telekom or Vodafone. However,
OEMs such as Volkswagen have announced plans to equip their vehicles with
WLAN-based communication technologies, thereby also reducing their depend-
ence from mobile network operators for data transmission.

The processing of digital data along the value chain requires not only data trans-
mission infrastructure. At minimum, a data handling and IT infrastructure needs
to be in place to collect, store and provide access to data, which offers another way
to monetize on automotive data. The data handler and IT infrastructure provider es-
tablishes performant server architectures and monetizes them on the back of e.qg.
provided storage capacity. This business model is fully in line with services offered
today by e.g. IBM, Amazon Web Services, or OEM internal server operators.
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The data access platform operator collects data from generators and/or transmit-
ters and makes it available on an established IT infrastructure. It defines the design
of the access platform and charges a fee for the transactions on the platform. Com-
panies as INRIX, can act as examples for platform operators today. Some OEMs
(e.g. Peugeot with the PG4D) have started to adventure into this role but have yet
to monetize on it. While at this point, it is too early to judge, whether the prime rev-
enue stream will be from charging parties that want to buy or parties that want to
sell data, it is expected that access platforms will need to find a way to get reim-
bursed for their costs, be it through advertisement or any other form.

With access to automotive data, service developers can make use of the infor-
mation made available to develop compelling services for users within and beyond
the automotive eco-system. Natural candidates for this role are e.g. app developers
for smart devices or software development companies. But also OEMs or other tra-
ditional players in the eco-system such as parking providers could take this role.
Essential to this business model is that the service developer is reimbursed for the
development of the service (e.g. the developed app) and is not necessarily provid-
ing the service to the end customer.

This is the role of the service provider, whose business model is not developing a
service, but offering a service to an end customer. The business model builds
around usage fees raised for the end customer, while the service developer gets
reimbursed from the service provider. The relationship between a vehicle driver
(i.e. the end customer or service user), an OEM (the service provider) and a soft-
ware development company (the service developer) illustrates the concept.

With data readily available through platforms, data analysts are expected to
emerge with a distinct business model. Those players would not use the access to
data to build services on them, but would instead analyse the available data and
monetize the insights generated from those. This business model is comparable to
today’s well known automotive data analysts such as IHS Global Insight,

JD Power, or Frost&Sullivan.

At the end of the value chain, service usage poses another business opportunity
for payment intermediaries, which handle the billing and payment of the end cus-
tomer for using automotive data based services. OEMs which plan to offer addi-
tional data-based services in their vehicles face the added challenge (in contrast to
e.g. Google) of their limited experience in managing usage based payment
schemes, as their business model is based on one-time sales. Consequently, their
internal processes and structures are geared towards one-time sales and not set
up (yet) to effectively and efficiently handle usage-based payment. Payment inter-
mediaries from other industries (e.g. telecommunications) on the other hand, do
have this experience and may enter the playing field offering their services to either
the service providers or end users. These dynamics are especially transparent
whenever micro-payments are involved, for instance paying a parking ticket via the
monthly mobile phone bill.

When considering the above described business model archetypes, three groups
of archetypes emerge according to the nature of their offering (compare Exhibit 5).
Data generators and platform operators can be clustered to data providers. Ser-
vice developer, service provider and data analysts on the other hand can be de-
scribed as data users. The data transmitter, data handling/IT infrastructure and
payment intermediaries all provide intermediary services.
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Exhibit 6 drafts the concept of an automotive data access platform, which brings to-
gether different players on a common platform. The concept envisages the integra-
tion of heterogeneous types of vehicle and traffic related data, which are provided
by various parties, on a joint data platform. These data are offered for sale to po-
tential data users, e.g. suppliers, insurances or 3 parties. Besides data storage,
the platform supplies basic services like data analytics, contract arrangement and
payment services. Compared to other data platforms, both data provider and data
users benefit from a large number of market participants and available data. For
data providers, a larger number of potential users implies a larger customer base
and higher revenues. For data users, the willingness to develop a data-based ser-
vice and the quality of this service increases with the amount of available data.
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OEM .i Other data platforms Supplier
Vehicle movement é
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Exhibit 6: Concept of an automotive data access platform

Since the benefit for all parties involved directly depends on the amount and diver-
sity of accessible data, the access platform will be subject to strong network ef-
fects. Due to this effect, a coexistence of multiple data platforms (e.g. proprietary
OEM platforms or supplier platforms) seems to be unlikely. Therefore, a consolida-
tion of data platforms can be expected as long as a critical mass of market partici-
pants and stored data has not been reached.

Platforms will likely set (quasi)standards for data input into the market place as well
as data formats available for purchase (i.e. data output). These platforms will
shape the recorded data and its transmission formats as well as necessary pre-
processing steps upstream. Likewise, they will also define the boundaries of poten-
tial use cases of the data downstream.

By defining data formats, the platforms will also be crucial to providing data ano-
nymity, data validation, data protection, and data security. They will further be the
basis for any B2B legal considerations and contract management within the auto-
motive data value chain.

11
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Implications for automotive players — how to make money
with data and secure sustainable positions

The automotive data value chain is not emerging in a void and has not gone unno-
ticed by today’s automotive and digital players. OEMs, suppliers but also other
players such as Apple and Google are eagerly trying to position themselves at cer-
tain steps of the value chain in order to secure their share of the potential revenue
pool created by automotive data. (Exhibit 7)
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OEMs

e Status-quo: Value chain completely controlled by OEMs, esp. data generation and HMI / service usage
e Key challenges: Lack of control concerning vehicle-external data, threat of entering 3' parties and loss of value added

e Recommendations: Establish and control data market places (data and service access platforms) and standards, follow
coordinated approach from multiple OEMs to quickly achieve network effects, concentrate on development of selected services

Data Access Platform Service Access Platform
Data On-board Service
generation processing use

Suppliers

e Status-quo: Strong position in the field of data generation, on-board processing, data transmission units and selected services
e Key challenges: No direct point of contact with end customers, currently only limited access to in-vehicle data

e Recommendations: Establish strong grip on on-board data aggregation, storage and transmission, development of indepen-
dent data access platforms for multiple OEMs, commercialization of white label services, investigate services for mobile devices
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3 parties

e Status-quo: Vehicle integrated applications (e.g. Apple CarPlay, Android Auto) with limited access to on-board vehicle data
e Key challenges: Restricted access to relevant in-vehicle data, currently not part of the automotive value chain

e Recommendations: Leverage competencies in data handling, service development and end customer services to build-up data
and service access platforms, develop own operating software for selected vehicle functions
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Exhibit 7: Implications for OEMs, suppliers and 3" parties within the automotive data value chain
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However, there is no “one-fits-all” strategy for the different players when it comes to
gaining a competitive advantage in automotive data. Based on their current busi-
ness and expertise, automotive OEMs are in a strong starting position. The
OEMs’ strength results from their control over the data value chain as described
above. As of today, OEMs are in control of not only the starting point of the value
chain (the data generation in vehicle) but arguably more important, the endpoint of
the value chain (the information displayed and the way of communication with the
vehicle occupants). OEMs today can control which data is generated, stored and
transmitted by their vehicles, but they can also define which services are offered to
the occupants of the vehicle



However, the OEMSs strong position does not extend beyond the vehicles. On the
contrary, the vehicle space which the OEM controls is being invaded by other play-
ers. While the OEMs still control data generated, stored and managed within their
hardware, they do not control data generated and utilized by other sources or de-
vices such as smartphones.

Consequently, OEMs which want to successfully capitalize on automotive data
need to control the end customer interaction. Here they face a substantial threat of
entering 3" parties such as Google or Apple, who themselves are well positioned
towards the customer through the mobile devices that almost everybody now car-
ries. To that end, OEMs also need to fend off payment intermediaries from entering
the vehicle by establishing their own capabilities of charging customers for ser-
vices.

OEMs should extend their hold on the automotive value chain by establishing
themselves as automotive data market place operators (be it data access or ser-
vice access platform). As discussed in the previous chapters, the emerging market
places will be pivotal for the whole value chain — upstream and downstream. If
OEMs allow other players to shape this central element of the value chain, they run
themselves the risk to become degraded to mere hardware provides, while the
value creation is monetized by others. However, since data market places are sub-
ject to strong network effects with clear benefits for large market places, a coordi-
nated approach from multiple OEMs is highly promising.

Through the creation of automotive data market places, OEMs will remain in con-
trol and can actively lead the definition of industry standards for data transmission,
validation and payment, which in-turn allows them to more easily keep control of
on-board data versus large Tierls such as Bosch or Continental.

When it comes to developing actual end-customer services, OEMs should move
cautiously. OEMs will likely have to drive the initial development of basic services
to cater to the most obvious needs of their vehicle users. Furthermore, OEMs
should also trigger the development of services with high strategic relevance or of-
fering a strong competitive differentiation, for example pre-emptive safety functions.
Through the intelligent combination of historic and live data (compare Exhibit 3)
from vehicle sensors, infrastructure and road conditions as well as individual driver
behaviour data, insights can be generated which allow a detection and forecast of
critical situations. Based on those predictions, pre-emptive warnings and avoidance
measures can be initiated. Additionally, OEMs can also adapt the operating strate-
gies and the functionality of vehicle systems to minimize risk of accidents at an
early stage. Hence, OEMSs that are able to offer such functions to their customers
can not only differentiate their offering regarding occupant protection but also in-
crease traffic safety in general.

However, OEMs should not give in to the temptation to try to develop the next killer
application for automotive. They neither have the competence nor the speed to ef-
fectively satisfy the fast-paced demand for end-user applications. OEMs may look
to smartphone OEMs and adapt a similar approach. Mobile phone producers such
as Samsung and Huawei develop basic apps to ensure a specific OEM user inter-
face, but open their platform (through Google’s Android) for anyone who considers
their app worthy of the end-users’ interest. The smart device industry and their app
stores can act as a role model in regards to how to create an eco-system and
keeping control over the end-user point of contact/sale while capitalizing on the
many creative and smart heads that develop applications and services.

fka >
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Compared to OEMs, automotive suppliers are in a less advantageous position to-
day. However, they can build on a set of core strengths in regards to automotive
data themselves.

Automotive suppliers are often not only deeply involved in data generation, its on-
board transmission, data analysis and storage, but can also act across multiple
OEMSs. In contrast to OEMSs, large suppliers are well positioned to develop automo-
tive data solutions (be it transmission protocols, market places or services), that
appeal to multiple OEMs at the same time. Based on this advantage, automotive
suppliers should aim to establish a strong grip on on-board data aggregation, stor-
age and transmission, e.g. through central control units.

In turn, suppliers are also well advised to build data access platforms, again capi-
talizing on the advantage that an independent supplier market place holds greater
appeal to a wider audience than a single-OEM market place. INRIX for example is
an often-used example of a supplier-led market place for automotive data, other
large Tierls will soon announce their respective efforts to that end.

As suppliers do not have the end-user point of contact today, they face difficulties
with generating awareness and volumes, both essential when it comes to providing
end customer services. In case suppliers target activities at the end of the automo-
tive data value chain, they are best advice to make use of white label solutions
which are customizable by OEMs or other service provides. This also makes their
solutions service-provider independent which in turn increases potential volumes of
the service.

Suppliers have another route to explore compared to OEMs. As suppliers are not
tied to the vehicle as such, they might consider to circumvent the OEMs and di-
rectly approach the service end customer via their mobile devices. Suppliers, that
are able to develop superior end-customer offerings (compare e.g. GoogleMaps
navigation) based on their knowledge of available automotive data, can (via smart
devices) monetize directly with the user and can cut the OEM as middle-man.

Beyond traditional automotive market players, such as OEMs and suppliers, new
3 parties such as Google and Apple push into the market. They can leverage
their basic skills in data handling and services development, but more importantly,
can transfer their expertise in developing market places and end-user app stores.
They have already established all administrative components that come with that
kind of platforms such as security, legal and payment services. Like the suppliers,
they can act cross-OEM and already offer today white label solutions for in-vehicle
integration (e.g. Apple CarPlay or Google’s Android Auto) with a limited access to
on-board vehicle data. Furthermore, they already have established the end-cus-
tomer point of contact through smart devices which is arguably stronger than the
OEMs point of contact through the vehicle.

Especially Google and Apple are in a strong position to enlarge the scope of their
current in-vehicle integration software towards developing true automotive operat-
ing systems (compare Android or iOS on smart devices). While this is admittedly
neither an easy nor quickly achieved step, both companies are already gaining ex-
perience in that domain through their autonomous vehicle projects. The conditions
for Google and Apple for creating an automotive data marketplace could even im-
prove significantly, as soon as one OEM would integrate their system as a USP
feature.
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Apart from the large and visible 3™ parties such as Google and Apple, smaller,
more specialized 3" parties such as service developers or payment processers
have the potential to leave their impression on the value chain as well. Especially
service developers, who specialize in developing applications for the automotive
eco-system have the chance to establish themselves as early movers by success-
fully partnering with key players along the value chain, building on the service and
software development capabilities that especially traditional players lack. In turn,
payment intermediaries can find their niche with traditional players lacking the abili-
ties to effectively and efficiently transition from a “one-stop-payment” to continuous
billing and payment schemes.

In summary, the automotive industry is just starting to unlock the revenue potential
automotive data is expected to yield. While no credible valuation can be given for
this revenue potential as of now, a simple comparison to other industries indicates
the significant business potential. A distinct value chain for automotive data is cur-
rently emerging, allowing incumbents and new entrants in the automotive industry
to acquire their positions and build business models on their distinct capabilities
around data.

Especially OEMs face significant urgency to adapt their strategies if they want to
avoid losing their grip on the value chain. At the same time, this poses an oppor-
tunity for other players such as 3" parties to enter the industry and claim a share of
the data-based revenues.
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