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Delivering confidence through 
clarity, insight and vision 

SBD Automotive Mission

Our Areas of Expertise

Connected Autonomous Shared SecureElectric
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C
Connected

The impact of the tech sector continues to 
grow as OEMs battle with s/w sourcing 
decisions

A
Autonomous

More OEMs announce plans for L3 autonomy 
just as pressure from regulators/press grows

S
Shared

Robo-taxi programs transition from testing to 
operational services

E
Electric

Demand for EVʼs outpaces supply as OEMs 
explore and invest in new business models

S
Secure

More OEMs get involved in the development of 
the next-generation smartphone key

# of stories Trending companies Top themes

Source: SBD Automotive – Report 220 – Quarterly Wrap-Up (Q2 2022)



Introduction

Speed-to-market

Aftersales revenue

Customer satisfaction

Brand loyalty

Bill of materials

Recall rate

Depreciation

Vulnerabilities

Increase Decrease

Whatʼs driving 
car makers 
forward?

Software 
Defined 
Vehicles
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Software-Defined Vehicle & Car-to-Cloud

Organization & Development Process

Customer Experience

Commercialization

E/E and Vehicle Platform1

2

3

4

5
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E/E and Vehicle Platforms

1
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SoC scalability will drive consolidation and abstraction, enabling entry points for edge computing

Centralized HPCs/Zonal

HPCs

Centralized & 
Zonal 

Architecture
Zonal Gateway

Domain Controllers

Domain 
Architecture

Domain ControllerVehicle Gateway

ECUs
(Smart) Sensors/actuators

(Smart) Sensors/actuators

ECUs

Source: SBD Automotive – Report 213 – Advanced Computing
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New customer 
experience

EVs will be the lion’s share of the auto tech addressable market, but don’t forget ICE & alternatives
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EV startups should be taken seriously as both potential competitors as well as useful data points

Source: SBD Automotive – Report 211 – Disruptor OEMs



12

Software-Defined Vehicles & 
the Cloud-to-Car Ecosystem

2
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Functional

New feature? Let’s add a 
new box

Digital

Let’s focus on digitizing 
our IVI

Updateable

Let’s keep the car 
fresh

Software-defined

Let’s fully decouple 
SW from HW

Vehicle 1.0 Vehicle 2.0 Vehicle 3.0 Vehicle 4.0

Most OEMs can’t make the jump “straight” to SDV – it’s a more iterative engineering journey
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Digital Cockpit 
Controller (IVI)

High-Performance 
Computer (HPC) High-Performance 

Computer (HPC)

Gigabit Ethernet

Real-Time Operating 
System 
(RTOS)

General Purpose 
Operating System 

(GPOS)
Type 1 Hypervisor

Container 
Runtime

Application 
Middleware

Services Middleware

ADAS Applications IVI ApplicationsData Applications

Over-the-Air Updates

5G & V2X Connectivity

Edge Data Services

OTA 
Services

Connected & 
Location-

Based 
Services

Personalization & 
Identity Services

AV/ADAS 
Services

Vehicle Data 
Lake & Digital 

Twin
Digital 

Services

Dynamic 
Software Stack

Vehicle Platform 
or “OS” 

E/E 
Platform

Abstracting compute runtime from hardware opens doors for a wide range of reusable applications

Source: SBD Automotive – Report 636 Software-Defined Vehicle
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Top SW Spenders

1. Volkswagen Group 

2. Toyota Group 

3. Stellantis

4. Mercedes-Benz Group 

5. BMW Group 

6. Renault-Nissan-Mitsubishi 

7. General Motors Group 

8. Hyundai Group 

9. Ford Group

10. Honda Group 

11. Tesla Motors 

12. Tata Motors Group 

▼Outsourced Insourced▼ Developer ecosystems, communities, and tools are the “secret 
sauce” to OEM-supplier partnership

“Our #1 barrier to to achieving 
greater in-house software 

development goals is recruitment.”

Software Director at Major OEM

Source: SBD Automotive - Market analysis



Critical interfaces & novel tech power car, 
edge, and cloud

Far & In-Vehicle Embedded Edge Network Edge Cloud On Premise

• Intelligent sensors

• Independent modules

• Containers

• Cloud-native apps
• Running in-vehicle via HPC

• Containers

• Cloud-native apps

• Running in network infrastructure

• Containers or virtual 
machines

• (Usually) shared data center

• Supporting regional and 
global workloads

• Centralized

• Private to OEM

• Proprietary, mission-
critical or sensitive 
data and workloads

• Dev environments

4G/5G/6G

The complex supply chain behind SDVs requires cooperation on definitions, interfaces, toolchain

Source: SBD Automotive – Report 213 – Advanced Computing
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Organization & Development 
Process Transformation

3
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Requirements

Design

Development

Testing

Homologation

Support & Updates

x4
x1

The vehicle development process doesn’t scale, so legacy OEMs must simplify before mass-market SDVs
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Design & Development OperationsLaunch

Applications & Services

Vehicle Platform Software

Applications AlgorithmsContainers

Device Drivers Hardware Abstraction Layer OS & System Services

Application Runtime Edge RuntimeContainer Runtime

Co-Creation & Development

Requirements

Libraries, APIs, SDKs

SW1.0

SW1.1

SW1.2

SW1.3

SW1.4

SW1.5

SW2.0

SW2.1

SW2.2

SW2.3

Launch stabilization phase→ Product roadmap delivery→

R1.0 R1.1 R2.0 R2.1

SDVs require decoupled development, but OEMs need better tools, discipline, and processes to do this
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Software Systems Vehicles 
(branded)

Vehicles 
(turnkey)

Disruptor leverages SW expertise to 
provide established OEMs ready-to-

integrate software solutions 

Disruptor bundles together ready-to-
integrate full-stack solution and delivers 

it to established OEMs

Disruptor OEM designs vehicles and 
develops own SW/UX but partners with 

an established manufacturer to build 
vehicle

Disruptor OEM controls the end-to-end 
stack and manufactures own vehicles 

that are sold directly to consumers

Established OEM Manufacturing Partner Disruptor Current Potential

Disruptor-as-a-Partner

Disruptor-as-a-Competitor

Vertical integration of software is only one approach – some larger disruptors see partnership paths

Source: SBD Automotive – Report 213 
– Advanced Computing
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Customer Experience

4



22Source: SBD Automotive – Report 536 Connected Car Forecast

Almost all new vehicles (including non-SDVs) will be accessible, sending data to various cloud apps
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Embedded car sales (Million units)

China EU US RoW

84%

86%

66%

2022 New Car Sales
Embedded Penetration %
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Connecting
Cars

Delivering
Features

Commercializing
Data

Building
Experiences

Wave 1

Wave 2

Wave 3

Wave 4

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028

Today

The feature & data race is giving way to competing on connected experiences after the car has shipped
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Helping OEMs build experiences while maximizing efficiency will be a differentiation point for suppliers

Value Creation Cost Reduction
ü Brand loyalty ü Fewer mid-cycle actions (MCAs)

ü Subscription loyalty ü Fewer platforms

ü Vehicle upgrades/FaaS ü Fewer suppliers

ü Residual value ü Fewer parts

Experiences Efficiencies
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Commercialization

5
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Agile Release
Tesla has significantly increased OTA SW release velocity year-over-year:

Over-The-Air Enablement

All OEMs: Telematics Devices

Most OEMs: Infotainment Software (SOTA)

Emerging: Full ECU Firmware (FOTA)

FOTA Leaders:

While platforms are coming online, OEMs need help ”actualizing” the process of OTA software updates

Source: SBD Automotive - Market analysis; https://teslascope.com/teslapedia/software; Report 638 - OTA & SW-Delivered Features Guide 

0 50 100 150 200

2019

2020

2021

2022 (TYD)

Frequency Breakdown of SW Updates
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Connectivity ADAS EV/Perform. Lighting Comfort Infotainment

OEMs Consumers

Top-5
Drivers

Incremental revenues Add services post purchase

Vehicle price reduction Get latest features

Vehicle simplification Improve re-sale value

Consumer demand Individualized feature set

E/E Architectures Get vehicle at lower price

Top-5
Barriers

Consumer acceptance It’s not fair

Risky business model OEM ability to switch off

Operational maturity Don’t need it

Dealer acceptance Expect it at purchase

Certification/insurance Already paid enough0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2022 2023 2024 2025 2026 2027 2028 2029 2030

OEMs that support 
FaaS in 2022:

% of feature types supported by 
OEMs that have adopted FaaS:

Forecast growth in % of OEMs supporting FaaS: Key drivers & barriers for FaaS Adoption:

89% 89% 56% 44% 44% 33%

% of consumers who are 
very interested in FaaS:

57%

Key: No FaaS Light-Touch FaaS High-Value FaaS All-in FaaS

Source: SBD Automotive - Report 639 Features-as-a-Service
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All the OEMsAll the OEMs

1
OEM offering SAE L3 feature 

commercially*

24
OEM offering SAE L2 hands-on 

driving

12
OEM offering SAE L2+ hands-free 

driving

*Germany (California, Nevada USA 
target in 2024+)

Japan in limited 
numbers in 2021

Experiential requirements for ADAS drive significant SDV requirements downstream

Source: SBD Automotive – Report 534 ADAS Guide

*German Federal Motor Transport Authority 
(KBA) approved M-Benz for Level 3 autonomy in 
December 2021
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Breaking down the AV evolution reveals numerous testing, in-vehicle and connected opportunities

Operation
What types of teleoperation 

are needed?

Insurance
How will risk 

be priced?

Infrastructure
Who will build AV-

specific infrastructure?

Maintenance
How do self-driving 
vehicles self-heal?

Mapping
How can HD 

mapping be scaled up?

Cities
What role will cities play 
in controlling services?

AI
Can AI be robust enough and 

what role will digital twins play? 

Accessibility
Will the disadvantaged be included?

Homologation
What will the 
process be?

Computing
How much onboard 

vs offboard? 

UX
What happens when 
drivers are removed?

Business model
Can services 

be profitable?

Co
lla

bo
ra

tiv
e

In
di

vi
du

al

Technical Commercial
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Software-Defined Vehicle & Car-to-Cloud

Organization & Development Process

Customer Experience

Commercialization

E/E and Vehicle Platform1

2

3

4

5
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Log-In Today!

Portal.sbdautomotive.com

24-hour  access
& se l f - reg is t ra t ion

Bookmark  your
favo r i te  repo r ts

Con f igure  your  
no t i f i ca t ion  
pre fe rences

Marke t  news 
Feed and event  

ove rv iew

Custom projects to help you plan, test 
or deploy new solutions into the 

market

Consulting

Purpose-built online 
tools that provide you with advanced 

data and analytics

Data

Research Reports

https://portal.sbdautomotive.com/

