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1. Autonomous driving, connected cars, electrification, shared mobility

Project steering by GSA EMEA Leadership Council, with knowledge input 

through interviews and surveys by many industry players/GSA members

Intensive research collaboration focusing on the most relevant topics 

for the semiconductor industry

Publications and wide industry dissemination

2015 The Internet of Things – opportunities and challenges for semiconductor 

companies

2016 Security in the Internet of Things

2018 Rethinking car software and electronics architecture

2019 Automotive software and electronics 2030

2020 Cybersecurity in automotive

2021 Semiconductors in the autonomous age

2022 The future of automotive computing: Cloud and edge

2023 Getting ready for next-generation E/E architecture with zonal compute

2024 Advanced semiconductors for the era of centralized E/E architectures

2025 The rise of edge AI in automotive

2026 E2E AI ADAS: The Future of Autonomous Driving

Background GSA-McKinsey cooperation 

Published on June 09, 2026
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Motivation: Autonomous features becoming a clear differentiator 
for consumers

Data available for the following markets: 

Expectation for autonomy in car parc by 2035, 

%

“I expect most cars on the road to drive fully autonomous 

by 2035”

20 21 23

29 30

65
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ADAS as premium brand differentiator 

globally

#1 Quality

#2 Powertrain technology

#3 Pricing

#4 Brand

…

#9 ADAS

…

#13 Digital car services & 

infotainment

#1 Quality

#2 ADAS

#3 Powertrain technology

#4 Pricing

…

…

…

#10 Digital car services & 

infotainment

2025 2035

Source: MCFM Mobility Consumer Pulse 2025, global N = 25,904
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Motivation: Consumer openness towards autonomous taxi services 
is given with expectation to bring down cost per ride

Source: MCFM Mobility Consumer Insights, Annual MCFM Mobility Consumer Survey 2024, dated February 2024, global N = 36,954

Data available for: 

Consideration to use autonomous taxis

Share of respondents

41
48

27
28

32
24

With operator on board Completely driverless

(Very) likely Rather likely Not likely

Provided that the technology is safe and service operations are 

reliably established, how likely are you to use autonomous taxi 

services where a driver is still (no longer) on board.

Price expectation for autonomous taxis vs. current taxi fees

Share of respondents who consider using

17
16

15

22

14

10

6

>20% less 10-20% 

less

Up to 

10% less

Same 

price as 

current 

taxi fare

Up to 

10% more

10-20% 

more

>20% 

more

~50% of future 

autonomous taxi users 

expect lowered fees

only ~30% are willing 

to pay a premium for 

an AV taxi ride
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Biggest pain points in developing ADAS technology 

today 

Motivation: High cost driven by software development cost, valida-
tion cost & cost for data collection are main points in the industry

Average ranking (scale 1-4)

Talent scarcity

Product liability/other legal 

uncertainties

Technological limitation

Unclear regulation

Strong competition

Low profitability

High costs
Costs for software 

development

Bill of Materials (costs for

components and material)

Costs for system

development

Costs for hardware 

development

Costs for data collection 

and storage

Costs for integration, 

testing and validation

Costs for maintenance

of HW and SW

Cost drivers in ADAS technology development with 

largest optimization need (average ranking)

Very small 

pain point

Small 

pain point

Medium 

pain point

Large 

pain point

Very low

need

Low

need

Medium 

need

High

need

Very high

need

Question: What is the biggest pain point in developing ADAS/AD technology today? | For which of the following cost drivers in ADAS/AD technology development do you see most optimization need?

Source: 91 respondents (43 from Europe, 33 from NA, 5 from China, 7 from Asia-Pacific, 1 from Other) – 2025

Average ranking (scale 1-5)
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History of ADAS: Pace of progress of AV technology has been 
accelerated by emergence of GenAI and agents 

AI technology evolution

Data
Text-based

structured data

Real-time multi-modal

unstructured data

Rule based

logic

Machine

learning

Generative AI E2E

Content generation, 

knowledge 

orchestration and 

reasoning
Predictive models 

for decision- making
Human-specified

rules

Agentic AI Single purpose agents

Multi-agent system

Multimodal Al

1999 20232015 Est. 2030-32

Adaptive cruise 

control

Autosteer & 

driver assist

FSD12 & 

autopilot

Source: Expert interviews, McKinsey analysis
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AI Approach to ADAS: E2E approach uses learned models which 
can reason, owing to training on internet-scale data

Key: Lx Production ready Lx Pilot onlyAI software

Source: McKinsey analysis, Survey

Software 

stack

E2E approach

End-to-end AI basedHigh level sensor fusion

Rule-based approach Mixed approach

Hybrid approach (ML-based)

22%0%Most probable 

approach, %
78%

End-2-End AI 

algorithms

Camera Radar LiDAR

Control

High-level sensor fusion

Environment model

Prediction and planning

Object Detection Object Detection

Camera Radar

Control

High-level sensor fusion

Environment model

Prediction and planning

Object 

Detection

Object 

Detection

AI-based 

perception

Radar LiDARCamera

Control

1. 91 respondents (43 from Europe, 33 from NA, 5 from China, 7 from Asia-Pacific, 1 from Other) – 2025 (Question:  As new software development approaches emerge in the industry, which approach do you believe will dominate in the future?

Highly simplified illustration

AV 2.0AV 1.0 (conventional approaches)
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AI Approach to ADAS: AV 2.0 delivers superior performance and 
adaptability in complex scenarios but remains difficult to interpret 
and safety-validate

Benefits Challenges

36%

24%

21%

18%

Driving comfort and 

experience

Continuous improvement 

through learning

Scalability & 

Generalization

Time to market & 

lower ␋R&D effort

39%

30%

18%

7%

Interpretability & 

safety assessment

Computational and 

Infrastructure requirements

Integration & Cost Frictions

Limited standardization
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Key success 
factors of 
End-2-End 
ADAS

Data Flywheel with diverse high-quality sources

Safety Envelope around End-2-End Model

Simulation-led Validation and Verification at scale

Automotive-grade in-car AI Compute Platform

High-performance cloud for training and validation

Generalizable End-2-End Model 



In-Car-Compute: Key trends for in-car computing from the shift to 
E2E ADAS

• Change in building blocks of SoC: NPUs take over AI inference to optimize silicon for transformer and multimodal 

workloads with high on-chip memory bandwidth

• CPUs focus on safety and orchestration anchoring the ASIL-compliant control path

• GPUs and DSPs move to supporting roles

• Chiplets scale compute by combining modular functional blocks in one package, enabling higher efficiency, lower 

cost, and faster design updates – however, cross-die latency & ASIL re-validation barriers need to be addressed

• SiPs offer a practical middle ground between monolithic SoC and chiplets - slightly higher cost but faster validation 

and easier certification

• Structural shifts in AD architecture (larger transformer models, higher-resolution inputs and safety redundancy for 

L3+) are driving in-vehicle compute requirements, which is reflected in processor roadmaps with platforms such 

as NVIDIA DRIVE Orin (~200-254 TOPS) scaling to DRVIE Thor (~2,000 TOPS)

• Rising compute demand accelerates the shift toward centralized DCU architectures: semicon processing market 

estimated to grow at ~30% p.a. until 2035

• As OEMs move toward E2E ADAS, memory is becoming a performance limiter requiring higher bandwidth, larger 

capacity and support of high data transfer speeds to process inputs instantly

• LPDDR5X memory market is growing significantly with potential move to GDDR in centralized architectures

• For training in data centers, HBM remains dominant (for in-car memory, HBM still too complex and expensive)

Trends Implications on in-car semicon 

Higher ADAS Level; urban environments; 

more, high-resolution sensors 

Shift to End-2-End ADAS

Central compute with mixed criticalities Chiplet-based & SiP architectures

Shift to LPDDR5X and GDDR

Rise of NPUs 

Higher compute demand

4

2

1

3
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In-Car-Compute: ADAS/AD market to grow at 16% p.a., led by DCUs 
and software by 2035

5

2025

12

67

9
6

11

2035

1206
5

36

160

9

55

+16% p.a.

Source: McKinsey Center for Future Mobility

160

2025 2035

318

527

36

+5% p.a.

1. Safety & ADAS/AD

2. Only processing semicon, excluding housing, memory, PCB, etc.

Control Units ECU1 

Camera

RadarControl Units DCU

Software

LiDAR

ADAS/AD

Automotive software and E/E market, 

USD billions

Breakdown of ADAS/AD market for 

2025 and 2035, USD billions

Processing Semicon market size for 

automotive ADAS/AD, USD bn

20352025

5.6

46.5

+ 24% p.a.
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Data-Center: Full stack E2E ADAS/AD ownership requires high 
compute costs for training and simulation

0.8

0.1

0.7

1.2

0.4

OEMs

Tier 1

E2E ADAS Stack Providers

Robotaxi Players

Autonomous Trucks

3.2

Estimated annual compute spent for E2E ADAS/AD 

globally today, USD bn

Source: McKinsey Analysis, Web Search

1. Only includes Tesla due to its significantly higher expenditures in compute capacity

2. Conversion via theoretical compute performance measured in FLOPs

Leading players with >10k H100 for training of End-

2-End Models and Validation

>35k

Total capacity of Tesla, expansion planned 

to 90k H100

14k equivalent2

Current AV data center capacity, expected to reach 

20k H100-equivalent by the end of 2025

15k equivalent2

Current capacity, with planned increase to above 

20k H100-equivalent in 2026

Compute capacity normalized to NVIDIA H100s per player

For discussion Not exhaustive



Industry dynamics: The move towards E2E ADAS brings up several 
themes across the ADAS value chain

Source: Expert interviews; Press research; live survey in webinar from Nov 2025

SoC suppliers are expanding beyond hardware to offer full E2E 

platform

E2E models enable new AI-native players to enter the market 

with software instead of traditional ECUs

OEMs are moving to custom AI silicon and in-house ADAS/AD 

SW, putting AI first

OEMs, Tier-1s, and AI platforms are co-developing E2E stacks

Not exhaustive

New partnerships across 

the value chain

New market entrants

OEM moving towards own 

SW & chip development

SoC companies moving 

up to SW development 
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