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Tier 1s are
challenged
by the rise of
new
architectures
and software
platforms,
reshuffling of
the value
chain and
emergence of
a hew market
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OEMs increase
control of SW
stack
SW pure-plays
become Tier-1
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automotive
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New(ish)
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New development
paradigm, process
and organizations
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Software as a
(monetized)
product or service
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Future vehicle architecture

The car of tomorrow is a software-enabled and cloud-

connected data device (on wheels)
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Major EE
developments
and trends

> Core functionality provided as
application or service through
cross domain SW architecture
and hardware access

> Monetization of SaaS, 3rd
party applications and user
data

> Decoupled hardware and

software life cycles

— Forward compatibility of
hardware to enable future
SW upgrades

— Backward compatibility of
SW to utilize HW over (long)
lifetime

> Standardization of software
architectures



EE architecture roadmap

The automotive industry moves towards centralized
architectures to enable new features, reduce software

Major EE
developments
and trends

and hardware complexity and cost lustratve
Distributed Domain centralized Central + zonal
(Established) (~2025+) (~2030+)
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Full abstraction of
commoditized
"One box - One Domain hardware

function” consolidation Biturcation

Value dominance of
M SoC and associated
I Gateway ]l DCU I ECU/ sensors/actuators [Jlll Zonal ECUs (domain-independent) [l Central/ivehicle computer @ Cloud/back SW stack

end
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Overview of moves along the value chain and key players Major EE

developments
and trends

The automotive value chain
Is disrupted by new entrants
and active moves of the
traditional participants

K\ Tech Giants E

E/E and semlconductors Tier-1 Consumer

Source: Expert Interviews, Roland Berger



SW value forecast

The automotive market for embedded software
solutions could reach USD ~35 bn by 2030

Major EE
developments
and trends

. BUT

MARKET CONSOLIDATION will have a huge impact both on
market size and profitability:

” Consolidation of platforms and functional domain
" stacks could significantly reduce the overall size ‘
® = of the market and drive total costs down ...

... While driving profitability of the individual
() players closer to the levels seen in other f
N~ SaaP/SaaS markets



Tier 1 business
model disruption



T1 business model disruption

Traditional sourcing model for ECUs is being
disaggregated into multiple elements — what is

the role for a Tier 1?

Tier 1
business
model
disruption

role Er Tier 1?

> Fully integrated HW+SW sourcing model with T2
sourcing largely at T1 discretion

> Priced in unit cost + EDD charge + tooling,
where SW is frequently a black box for the OEM

Source: Roland Berger

> Separation of process and value chain steps into SW
design and integration, HW design and integration and HW
manufacturing

> Lot's of directed and directly-sourced elements by the
OEM incl. chip sets, basic SW, engineering services,
functional applications, ...



Tier 1

business

. _modgl
This has happened before... disruption
60's - 70's 80's-90's 80's-00's 00's - today
Leading edge custom Professional grade/ Mass adoption: HW and Commoditized
HW and custom SW high end applications SW separation, (miniaturized) HW,
from the same emergence of HW and ubiquitous dominance
manufacturer SW platforms of SW platforms across

devices

Source: Roland Berger



Loss of control over profitability drivers

Tier 1
business
model

The disruption in business model is resulting in disrupton
Tier 1s losing control over profitability levers that

were previously available to them

>7% EBIT (above supplier industry average)

Limited BOM transparency
Limited transparency on HW, EDD and esp. SW cost
(esp. items like SW licenses)

High overall CPV
With fully integrated sourcing model and ability to
upcharge Tier 2 components

Limited scale requirements
Ability to compete on system and domain knowledge

Warranty responsibility balanced with degree of
control

While holding front-line warranty responsibility, also
ability to balance it with control of Tier 2s

Source: Roland Berger

New reality

Ever higher degree of transparency
OEMs learning the cost structures, building should-cost
models and engaging in direct Tier 2 negotiations

Only part of CPV is addressable
Disaggregated sourcing model leading to Tier 2s loosing a
large share of addressable CPV

High scale requirements
Standardization leading to reduced relevance of domain
expertise

Warranty responsibility coupled with loss of control
Same front-line responsibility while having to integrated
numerous directed and directly-sourced SW and HW elements



New OEM sourcing

OEM software
organizations
are becoming
more
sophisticated
and are moving
to centralized,
cross-domain
engineering &
procurement
structures

Source: Roland Berger

Conventional model:
Organization around hardware silos

—— HW + SW Engineering and Procurement IT

Enter- | | | | .

v AT/ v Data 1 !
prise ' ! 0 ' ' Analytics !
soﬂ are | | Comms i Centers: : [

> Structured by silo'd domains for HW + SW development and sourcing
> Low functional orientation

> SW budgets tied to vehicle programs

> Sourcing of SW by domain

Transversal organization

Enter- IT/ Data
prise Comms Centers
software

Functional-, EE- and SW-Architecture

SW — Platform and middleware, services

Functional SW stackers (UX, Autonomous driving, ...)
[ _____& . B N ]

> Central transversal organizational units

> Structure reflects functional-orientation

> SW budgets independent from vehicle programs
> Central strategy-driven SW sourcing

Tier 1
business
model
disruption

Analytics



Timing of expected large scale business model disruption for the Tier 1s Tier 1
business

model

The disruption of the Tier 1 business model will not disruption
happen "overnight" and will vary by domain, type of
the OEM and region

OEM type

(By EE/SW

architecture maturity) Advanced Followers Laggards
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models



Requirements of other business models _
New business

models

With the sunsetting of the traditional Tier 1 business
model in automotive electronics, new opportunities
are opening up

4 Data- Develop-

driven/ ment
connected & validation
services tools
Advanced SoC
Traditional analogue
Tier 1 HW
Downstream
integration

>

SaaP/
SaaS

Differentiation

Scale (relative market share)

Source: Roland Berger



Business models (1/2) New busi
ew pusIness

models

All new business models come with advantages and
disadvantages and unique requirements to win

Data- Develop-
driven/ ment SaaP/
connected & validation SaaS
services tools
Description Development services for Providing data- and Designing tools / tool Pure SW business model
HW and SW (pure service connectivity-enabled chains for the entire — selling platform or
business model) services directly to development and functional SW
consumers, OEMs and continuous deployment
other players process - "shovels and

pickaxes" for the industry

Advantages &

disadvantages

Critical success Ability to achieve Solving the adoption Buying the right existing Achieving scale =

factors meaningful size for the challenge player...? Dominating specific
shareholders segments

Source: Roland Berger



Business models (2/2) New busi
ew pusIness

models

All new business models come with advantages and
disadvantages and unique requirements to win

Advanced Aa?]\;?: ;Sg D_ownstrt_aam
SoC HW integration

Description Developing high-value Designing high-value Entering full systems (all Large-scale built-to-print

SoCs with high degree of electronic and the way to complete electronics manufacturing

function SW stack mechatronic components vehicles?)

integration (e.g., LIDARS)
Advantages &
disadvantages
Critical success Entering the chip-making Continuous product Market demand validation Scale & low cost
factors world innovation and active and competency

portfolio management expansion

Source: Roland Berger



Every player needs to evaluate their unique Conclusion

roadmap to manage the shift away from the -
traditional Tier 1 business model in automotive electronics
> The world around the electronics Tier 1s is rapidly changing Yhat Is your
technological disruption is coupled with value chain unique roadmap
reshuffling and emergence of a new SW market to PENED]E the
> While time may vary, the traditional Tier 1 business model in su“setting of
automotive electronics will give way to a plethora of different the traditional

new models and roles in the value chain Tier 1 business

> There is no "one size fits all" solution for the electronics Tier del i
. . . modael In
1s going forward — every new business model comes with a .
variety of advantages and disadvantages and some unique automotive

requirements to win electronics?

Source: Roland Berger
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