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Environmental analysis of
the Autotech industry

(credits to McKinsey & Company and Roland Berger)
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DIADROM

Why capital markets love mobility
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DIADROM

Why capital markets love mobility

Capital market performance varies by industry cluster.

Total returns to shareholders,
H2 2019-20, weighted average by

Why capital markets love mobility market cap a5 of June 1,2019, 5

« Autonomous driving, connected

vehicles, the electrification of the '1

powertrain, and shared mobility

(also called the ACES trends)
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Connected consumer is the future

Connected cars have the power to woo consumers—especially in China.

Share of respondents willing to switch auto brand for better connectivity, %6

Connected consumer is the future

China
* Providing data and connected services directly to consumers, 56
OEMs and other actors has enormous potential for the entire ,
LInited States Germany
ecosystem of actors. 36 o x 19
SR
()
+ Challenges include hesitation and lack of understanding ...:::...:.'
(W
» Consumer needs ...
» the cost of data transfer e o008 _8
0. 000
I.i...l

..I

* ancient software architectures

» and difficulties in handling complex OEMs origination
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Connected consumer is the future

With new companies entering the mobility value chain, collaboration between
vehicle-specific players and the extended ecosystem is critical.

Vehicle ecosystem, nonexhaustive

Source; McKinsey Center for Future Mobdity

Use cases fall into nine clusters that deliver value across B2B and
B2C applications.

Hardware/software Mability
on damand insurance
R&D

aptimization

Private ownership [vehicle ownership by individuals for
personal usa)

Product/sarvica Development Point Flaat own_ats.hip {wehicle ownership by a flaat for
portfalio of sales commercial use)

Maobility on demand (shared mability, rental, micromebility,
multimodal mobility)
Froduct/
sarvice
strategy Sales Seamless in-car
efficiency exparience

Souwiee: Mekmaaey Centes Tor Fulure Mability
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Can electric vehicles put the brakes on
climate change?
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Can electric vehicles put the brakes on

climate change?

Can electric vehicles put the brakes on climate change?

Mobility players’ efforts can cut carbon emissions and help keep the global
temperature increase under 1.5°C.

Cumulative CO; emissions from road transport, 2021-50, gigatons
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The automotive electronic and software market will see a strong growth
through 2030, driven by power electronics, software, ECUs, and DCUs.

Automotive sales, Automotive software, and E/E' Compound annual growth
2020-30, § billion market, 2020-30, % billion rate, 2020-30, %
3,800 460 _ _
Saftware (functions. -8
05, middlaware)
3,027 ~10
2788
-5
Sensors ~8
Power alectronic:
~15
~3
2020 2025 2030 2020 2025 2030
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Can electric vehicles put the brakes on

climate change?

Car owners will likely not need to spend as much on parts for electric vehicles.

Car parc powertrain mix, Car owner's aftermarket spend

2020-30," % CAGR 2020-30, % on parts,” 2030, §
M IcE® -4.1
W HEw" .3
M PHEV 387 -
a,
IR 455 40%
100
22
0.4
0.5
2020 2030 ICE HEY PHEV  BEV
'Base-case scenana for parc of 4= to T-year old vehiclas scross Chira, Franca, Gesmany, ttaly, UK, end US. ncludes routina replacament parts such as battenas,

5, and callision costs. Snterral combustion engine, *Hybrid electc vehicles, *Flug-in hybrid electric wehicles, *Batterp-alectnic vehicls,
+ MeKinsey Glabil Aftermirke! Model team
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If electric-vehicle adoption continues to accelerate, EVs are likely to account
for more than half of all US passenger car sales by 2030.

US new light- 100
vehicle sales,’
% of total sales

80
ICEZ/MHEV?
60
HEV
PHEVS
40 FCEV®
53%
20 BEV?
0
2090 2095 2030
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New mobility, new skills
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New mobility, new skills

New mobility, new skills

Today’s automotive workforce will need to reskill to prepare for the future of
connected, electric mobility.

Employment changes through losses and reskilling in next decade, %

5-20% gained

by reskilling workforce in ling with future technologies

+8 +2 +2
Software and IT Digital marketing  Data analytics
Software and and sales Offers are person-
analytics drive a Improved digital glized by analyzing
higher percentags and anakytical custamer data
of wehicle walue skills shift POS' {eq, from in-car
to advanced entertainment
> < . anline channels system)
=
H =14 =10 -6
Marketing, sales, Manufacturing Support
and distribution Shift to electric functions
E-commerce vaehicles and Digitization and
results in fewer AUTONGMOUS automation reduce '
dealer networks driving reduces demand for
demand in-parson suppart

20-30% lost

Net impact:
to demand reduction for current skillz through autoromaus o
driving, connectad cars, digitization, and electrification 10—251{3 lDSS
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New mobill

Changing architectures

DIADROM

ty, new skills

OEMs' software organizations are increasingly sophisticated

The shift towards centralized architectures enables new features, less software and The shift to centralized, cross-domain engineering and procurement structures
hardware complexity, and lower costs —
S— ILLUSTRATIVE CONVENTIONAL MODEL NEW FUNCTIONALLY-ORIENTED MODEL
Organization around hardware silos Transversal organization
DISTRIBUTED DOMAIN CENTRALIZED CENTRAL + ZONAL 9
(ESTABLISHED) (-2025+) (-2030+) HW + SW engineering HW engineering
and procurement IT and procurement IT
HEBEHHHEE BN E sl <
- H B B HHHEHEH! L E
S8 HEHEE E EE
o g H E EH E E
P —r— = 2 EH M E ,
i = ’ -
Q - Q g g % g unctmnal-, E- and SW-Architecture ’
:':_, g = g Platform and midleware, services }
. . . . E’ 5  Hardware, (Vehicle) Hardware-Abstraction-Layer >
L = Functional SW stackers (UX, Autonomous driving, ..) | g
"ONE BOX - ONE FUNCTION" DOMAIN CONSOLIDATION "BIFURCATION" ‘ ’
- Structured by silo'd domains for HW + SW « Central transversal organizational units
L 1 development and sourcing - Structure reflects functional-orientation
Full abstraction Value dominance of + Low functional orientation + SW budgets independent from vehicle programs
of commoditized SoC and associated o 5 R .
hardware SW stack + SW budgets tied to vehicle programs + Central strategy-driven SW sourcing
M Goteway W DCU | ECL B Zonal ECUs (domain-i mC icle computer @ Cloud/backend . * Sourcing of SW by domain
Roland Roland
Souree Elektrobit, Bosch, Roland Berger Berger l ‘ Souree Roland Berger Berger l ‘
22
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New mobility, new skills

Companies should strive for a target architecture that supports decoupling of
hardware and software and features a strong middleware layer.

Cloud platform
Software complexity is increasing more quickly than productivity.

Connectivity (backhaul)

Application layer to be restructured

Relative growth of software complexity and productivity over time, indexed for automotive features around services

4 Complexity + Applications to be built according to
modern software-development practices and
without making assumptions about the
3 underlying harcware
« AL/ to use specialized hardware via
middleware/libraries
2

Middleware layer to abstract nardware and

expose APIs to upper layars
- —_— Productivity po ppar lay

+ Modular middleware structure
1 2010 9090 + APls to define CEII'!'ID|BI, standardizad 5e_t5
of hardware functions that can be used in
Sowce: Meknsay's SoftCoster embedded software praject dat upper Iayers

« Standardized operating systems to
harmonize functions across multiple types of
electranic and domain control units and
sensors, ensuring interoperability
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EV OPEN Platform

William Wel
CTO, Foxconn / MIH

Foxconn pitches MIH open platform as
‘the Android of electric vehicles'
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DIADROM

New mobility, new skills

‘How': Productivity boosts and software-development

‘What'": Product architecture and make or buy methodology

« The aim is to set up a target software » The focus is on improving software R&D
architecture with both specific internal productivity by using a combination of
control points and a partnership key efficiency levers for software
ecosystem, allowing for efficient and development, including agile R&D,
competitive software delivery across continuous integration, and automated
platforms. testing
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.. and what about Semiconductors
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.. and what about Semiconductors

OEMs and Tier-1 semiconductor sourcing dilemma

DISTRIBUTED: ESTABLISHED ZONAL INVOLUME -2030+

* Only 2-3 foundries will be
) W BHE capable of producing leading-
. — edge nodes (2 at the moment
- TSMC, Samsung)

* High dependency on foundries
in Taiwan and South Korea
with high geographic and
political risks

. * SemCos with advanced SoC
3‘5‘:32::5 and SW stacks absorbing HW
and SW value creation

computing
+ Standardization and SW
defined functionality enables

Semiconductor

: currently all in reduction and standardization
manufacturing S :
plants' high-risk areas of automotive SemCo SKUs
1 Capable of producing semiconductors with the required specifications X
Roland )
Source: Expert interviews, Roland Berger Bergef l .
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Viktor Eliasson
Deputy CEO, Sales Director

Mobile: +4673 3111 15
Email; viktor.eliasson@diadrom.se
Web: www.diadrom.se

Forsta Langgatan 19,
413 27 Goteborg,
SWEDEN
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