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EXECUTIVE SUMMARY

The market consensus treats autonomous driving as a linear continuum from Level 2 to
Level 5, assuming that as capability increases, so does enterprise value. This is
fundamentally flawed. Automotive AI represents two entirely different economic models.
Level 2+ is a high-margin software business built on shifting liability to the driver. Level 4 is a
capital-intensive hardware and fleet operations business burdened by extreme redundancy
costs and absolute liability transfer.

L2+ MODEL

Margin Engine

L4 MODEL

Capital Sink

Key Findings

The L4 Capital Sink. Robotaxi economics remain structurally unviable for mass-market
OEMs. Hardware redundancy costs and remote operations centers wipe out the labor
savings of removing the driver.

The Liability Margin-Killer. The transition from L2+ (driver responsible) to L3/L4 (OEM
responsible) fundamentally alters gross margins. Assuming insurance liability transforms
autonomy from a high-margin software product into a low-margin indemnification
business.

Silicon Is the Only Guaranteed Winner. Regardless of consumer software adoption, OEMs
must buy the compute. Nvidia and Qualcomm capture the majority of AI monetization
today through locked-in hardware sales at 50–65% gross margins.

Executive Summary 2

Driver retains liability·

OTA delivery: near-zero marginal cost·

>80% gross margin on software·

R&D amortizes across fleet·

OEM assumes full liability·

$50–100k hardware premium per vehicle·

Fleet ops and remote supervision costs·

Deeply negative margin today·
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I. THE AUTONOMY SPECTRUM: MARGIN ENGINE
VS. CAPITAL SINK

To understand who captures value, investors must separate the Software/SaaS Model from
the Fleet/Operations Model. These are not points on a continuum; they are structurally
distinct businesses with incompatible economics.

The L2+ Margin Engine: The Tesla "FSD" Model

L2+ systems are designed as consumer software upgrades. The economic brilliance of
this model is that the human driver acts as the ultimate hardware redundancy,
eliminating the engineering and liability cost of full autonomy.

SUBSCRIPTION PRICE

$99–$199/mo
or $8–12k upfront

MARGINAL DELIVERY
COST

~$0
OTA after R&D
amortization

SOFTWARE GROSS
MARGIN

>80%
once fleet deployed

The structural catch: The OEM assumes zero legal liability for crashes. The driver pays
for the software but retains all risk, enabling pure margin expansion at scale.
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I. THE AUTONOMY SPECTRUM (continued)

The L4 Capital Sink: The Waymo / Cruise Model

L4 removes the driver, forcing the system to assume absolute responsibility for
perception, planning, and failure mitigation. Every subsystem requires full redundancy,
and the OEM owns the liability entirely.

DRIVER LABOR SAVINGS

$40k/yr
per vehicle removed

L4 HARDWARE PREMIUM

$50–100k
lidar, dual-compute,
cleaning

CURRENT UNIT
ECONOMICS

Negative
no market is cashflow
positive

L4 is currently a deeply negative-margin business. High depreciation, intensive fleet
maintenance, remote human-in-the-loop operator costs, and localized mapping capex
make it a localized transportation service, not a scalable software platform.

Side-by-Side Comparison

Dimension L2+ (SaaS Model) L4 (Fleet Ops Model)

Liability Holder Driver OEM / Operator

Hardware Redundancy Cost Minimal (shared with driver) $50–100k per vehicle

Gross Margin Profile >80% at scale Negative to breakeven

Scalability Global OTA deployment City-by-city geo-fencing

Competitive Moat Data and iteration speed Mapping and regulatory approval

Lead Players Tesla, Mercedes, GM Waymo, Baidu Apollo
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II. THE HARDWARE TAX: REDUNDANCY &
COMPUTE ESCALATION

Automotive AI models are scaling faster than silicon cost reductions. To enable L3+
autonomy, OEMs are forced into a dynamic we define as the "Hardware Tax": the obligation
to install expensive compute hardware at the point of manufacture, years before any
software subscription revenue is realized.

The Core Disconnect

To sell a software subscription in Year 3 of a vehicle's life, the OEM must install
$1,500–$3,000 of compute (e.g., Nvidia Thor, Qualcomm Snapdragon Ride) and
sensors at the point of manufacture in Year 0.

If a consumer declines the $99/month subscription, the OEM must absorb the full
hardware cost into their standard COGS, resulting in net-negative AI economics for
that unit.

L2+ Software Attach Rates by OEM (2025 Estimate)

Tesla
EV-Native

42%

Mercedes-Benz
Premium Legacy

18%

BMW
Premium Legacy

14%

General Motors
Volume Legacy

12%

Ford
Volume Legacy

9%

Toyota
Structural Lagger

6%

Stellantis
Structural Lagger

4%

0% 10% 20% 30% 40% 50%

II. The Hardware Tax 5ALICE VENTURES



II. THE HARDWARE TAX (continued)

The Attach Rate Equation

Attach rate determines whether the Hardware Tax produces a margin engine or an earnings
drag. The math is unforgiving. At low attach rates, the OEM is effectively a forward-
purchaser of silicon that never gets monetized. At high attach rates, the same hardware
investment becomes the substrate for software-like multiples.

10%
Net Negative

OEM subsidizes
hardware for 90% of
buyers. AI economics
deeply loss-making.

25%
Breakeven

Software revenue
covers hardware cost
on the average unit.
No margin expansion.

40%+
Margin Engine

Software-like margin
expansion. OEM
begins trading at SaaS
multiples.

Critical observation. Outside of Tesla (42% attach), legacy OEM L2+ attach rates remain
below 15% in 2025. At current attach rates, most OEMs are net subsidizers of silicon
vendors, paying Nvidia and Qualcomm to provision hardware that generates no
corresponding software revenue.

The strategic implication is that hardware overprovisioning is rational only if the OEM has a
credible path to 25%+ attach rates within five years. For most legacy OEMs, that path
requires architectural and brand changes that have not been articulated to public markets.
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III. VALUE CAPTURE: THE STACK TAKE-RATE

When a consumer pays $100 for an autonomy feature, the revenue is not captured equally
across the value chain. The distribution reveals a structurally advantaged silicon layer, a
commoditized integration tier, and a highly uncertain OEM residual contingent on attach
rates that few legacy OEMs currently achieve.

Value Chain Take-Rate by Layer

Stack Layer Primary Players
Take
Rate

Gross
Margin

Revenue Model
Execution
Risk

Silicon /
Compute

Nvidia,
Qualcomm,
Mobileye

High 50–65% Hardware sale at
production

Low

Tier-1
Integration

Bosch,
Continental,
Aptiv

Low 8–12% Integration fee,
commoditized

Medium

OEM
Software

Tesla, Mercedes,
GM

Variable 0–80%+ Subscription attach
rate dependent

High

L4 Fleet
Ops

Waymo, Cruise,
Apollo

Negative Negative Revenue per ride
vs. fleet OPEX

Very High

Revenue Split Per $100 Autonomy Feature (Illustrative)

Consumer pays +100%

Silicon (Nvidia/QCOM): hardware
BOM

-28%

Tier-1 sensors and integration -18%

OEM R&D amortization -22%

OEM residual (software margin) +32%
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III. VALUE CAPTURE (continued)

The Three Structural Positions

Each layer of the value chain occupies a distinct economic position. Understanding which
layer a portfolio is exposed to matters more than understanding the autonomy thesis itself: a
long position in "automotive AI" expressed through silicon vendors will behave very
differently from the same thesis expressed through a Tier-1 integrator or a legacy OEM.

Silicon Vendors
The Toll Collectors

Tier-1 Suppliers
The Integrators

OEMs
The Risk Bearers

Strategic read. Silicon vendors win on revenue certainty; OEMs win only if attach
rates compound. The Tier-1 layer faces a structural margin squeeze regardless of
autonomy outcome, because OEM vertical integration removes the integration
premium their business depended on.

III. Value Capture 8

Capture value upfront
at production

·

SoC sold at 50–65%
gross margin

·

Monetize regardless of
consumer adoption

·

Revenue certainty:
very high

·

Low-margin integration
fees

·

Sensor and actuation
hardware

·

Commoditization
pressure increasing

·

Revenue certainty:
medium

·

Residual value after
Hardware Tax

·

Margin contingent on
attach rate

·

Full liability exposure at
L3+

·

Revenue certainty: low
to high

·
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IV. THE LIABILITY PIVOT: THE HIDDEN MARGIN
KILLER

The most mispriced element of automotive AI in public markets is liability. As OEMs
transition from L2 (driver responsible) to L3 (OEM legally responsible during system
operation), the economic profile of the software business changes entirely, and not in the
direction equity multiples currently imply.

The Liability Spectrum: L2 to L4

L2
Driver Assistance

Liable: Driver

Margin: >80%

Pure software profit.
OEM zero liability.

L2+
Conditional
Automation

Liable: Driver

Margin: 70–80%

Tesla FSD model.
Driver must
supervise.

L3
High Automation

Liable: OEM (during
activation)

Margin: 30–50%?

Mercedes Drive Pilot.
OEM insures
operation.

L4
Full Automation

Liable: OEM /
Operator

Margin: Negative

Waymo model. Full
indemnification
business.

The L3 Liability Trap

Mercedes-Benz's DRIVE PILOT is the world's first commercially deployed, legally
approved Level 3 system in Germany and California. Mercedes charges a premium
for this capability, but has simultaneously accepted a fundamentally different
economic model.

At L3, every line of code must be priced against actuarial risk. The OEM effectively
becomes an insurance underwriter: it must provision for crash liability, legal defense,
regulatory compliance, and incident response, costs that do not exist in the L2+
model.

Strategic consequence. The cost of self-insuring L3 systems will aggressively
compress the perceived software margins of any OEM that crosses the liability line,
creating a structural weakness that consensus margin models have not incorporated.
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IV. THE LIABILITY PIVOT (continued)

Gross Margin Compression Across Autonomy Levels

Liability transfer is the variable that breaks the autonomy growth narrative. As legal
responsibility moves from driver to OEM, the same revenue line item carries a fundamentally
different cost structure. The result is gross margin compression that does not appear in
traditional consensus models.

SAE Level Liability Holder
Software Revenue
Type

Gross Margin
(Est.)

Key Margin Destroyer

L2 / L2+ Driver SaaS subscription >80% R&D amortization
only

L3 OEM (during
activation)

Feature +
insurance premium

30–50%
(est.)

Actuarial reserve,
legal costs

L4 (Robotaxi) OEM / Fleet
Operator

Per-ride revenue Negative Fleet OPEX,
mapping, remote ops

L4
(Embedded)

OEM Vehicle sale
premium

Unknown Full product liability
exposure

Investment implication. OEMs marketing L3 capability as a software margin expansion
story are misrepresenting the economics. L3 is a liability assumption business; the
appropriate valuation framework is closer to insurance underwriting than SaaS.

Until L3 OEMs disclose actuarial reserves and legal cost provisions explicitly, public-market
models will continue to treat L3 revenue as software-quality. The reconciliation, when it
comes, will be in either disclosure form or in earnings results, and either path implies
multiple compression.
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V. SCENARIO MODELING & INVESTMENT
IMPLICATIONS (2026–2030)

60%
The L2+ Ceiling

25%
The Software Subscription
Dream

15%
The Liability Trap

BASE CASE The L2+ Ceiling 60%

DYNAMICS

L4 remains geo-fenced and economically
constrained. OEMs recognize L3 liability costs
and retreat to highly advanced L2+ systems.
Software attach rates stabilize at 15–20% for
legacy OEMs and approximately 40% for EV-
natives.

IMPLICATIONS

LONG / OVERWEIGHT

SHORT / AVOID

V. Scenario Modeling & Implications 11

Silicon vendors capture disproportionate AI
value through the cycle

·

Legacy OEM software revenue disappoints vs.
consensus by 2027

·

Tesla maintains 3–4x attach rate advantage vs.
next-best OEM

·

NVDA: compute demand rises regardless of
autonomy level adopted

+

QCOM: Snapdragon Ride entrenched across
volume OEM platforms

+

MBLY: Mobileye EyeQ chips in majority of
global ADAS deployments

+

Legacy OEM software revenue projections:
attach rates fail to cover Hardware Tax

–

L4 pure-plays: negative unit economics persist
indefinitely

–
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V. SCENARIO MODELING (continued)

BULL CASE The Software Subscription Dream 25%

DYNAMICS

Consumers accept ADAS/Autonomy as a utility
akin to mobile data. Monthly attach rates for
$100/month packages exceed 50% across
premium vehicle segments by 2028.

IMPLICATIONS

LONG / OVERWEIGHT

SHORT / AVOID

BEAR CASE The Liability Trap 15%

DYNAMICS

A series of high-profile L2/L3 accidents triggers
aggressive regulatory intervention by NHTSA
and Euro NCAP. Regulators force OEMs to
assume liability for all advanced ADAS, or ban
beta software testing on public roads.

IMPLICATIONS

LONG / OVERWEIGHT

SHORT / AVOID

V. Scenario Modeling & Implications 12

Auto manufacturers begin trading at software
multiples (8–12x revenue)

·

Mercedes Drive Pilot subscription attach rate
exceeds 35% in premium fleet

·

Monthly recurring revenue exceeds 25% of
OEM total revenue by 2030

·

TSLA: structural margin expansion as SaaS
attach rates compound

+

MBG.DE: premium positioning enables highest
revenue per connected vehicle

+

EV-native platforms with full-stack proprietary
control

+

Traditional Tier-1 suppliers: OEM vertical
integration reduces integration dependency

–

Severe margin contraction for OEMs forced to
self-insure ADAS

·

Capital flight from L4 robotaxi projects;
Cruise/Apollo funding dries up

·

Market reverts to regulated, closed-box safety
systems

·

Traditional Tier-1 safety-certified hardware
providers

+

MBLY: proprietary, closed-box safety systems
regain regulatory preference

+

TSLA: FSD beta status untenable under new
regulatory regime

–

All L4 robotaxi operators: operational pause
plus regulatory compliance costs

–
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CONCLUSIONS

Automotive AI is not a monolithic technology investment. It is a collection of structurally
distinct businesses with radically different capital requirements, liability profiles, and return
on invested capital. The market's tendency to aggregate "autonomous driving" into a single
growth thesis is the primary source of valuation error across the sector.

Definitive Findings

01 Two businesses, not one.

L2+ and L4 are structurally incompatible economic models. Investors and
management teams applying a single framework to "autonomy" will systematically
misprice both the upside and the risk.

02 Silicon is the only riskless beneficiary.

Nvidia, Qualcomm, and Mobileye capture value at production, before any
consumer makes a software purchasing decision. Their revenues are structurally
decoupled from attach rate risk.

03 The Hardware Tax is a silent OEM earnings headwind.

Legacy OEMs installing $1,500–$3,000 of compute per vehicle without achieving
above 25% software attach rates are in net-negative AI economics. This is not
disclosed explicitly in any OEM earnings release.

04 L3 liability will compress perceived software margins.

The actuarial cost of assuming operational liability at L3 has not been incorporated
into consensus OEM margin models. When losses are recognized, the L3
"software" narrative will reverse sharply.

05 Tesla's attach rate is structural, not coincidental.

Tesla's 42% FSD attach rate reflects full-stack proprietary control, data network
effects, and a customer base self-selected for technology adoption. Legacy OEMs
cannot replicate this through hardware investment alone.
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CONCLUSIONS (continued)

The Reunderwriting Imperative

Automotive AI requires a sector-level reunderwriting. Traditional metrics (production volume,
dealer revenue, EBITDA) do not capture software attach rate trajectories, liability reserve
requirements, or silicon dependency ratios. New analytical frameworks must be adopted
before capital allocation decisions are made.

Positions to revisit. Any long position in legacy OEM "software revenue" stories
where attach rates are below 20% and proprietary compute control is absent. Any
short position in Nvidia or Qualcomm premised on "competition will erode automotive
margins," given that the design win cycle creates 3–5 year revenue visibility
regardless of platform shifts.

The reconciliation between consensus narratives and structural economics will not happen
on a single date. It will arrive incrementally through earnings disclosure, regulatory action,
and isolated incidents that force the market to price components of the autonomy thesis
individually rather than aggregately.

"The question is not whether autonomy will transform the automobile. It
already has. The question is who will be paid, and who will be billed, for
the transformation."

ALICE VENTURES · STRATEGIC INTELLIGENCE DIVISION · MARCH 2026

Conclusions 14ALICE VENTURES



APPENDIX · KEY EQUITY PROFILES

Six positions covered across the silicon, OEM, and L4 platform layers. Each pairs the verdict
with the leading risk catalyst.

Silicon Layer

NVDA
Nvidia Corporation

Silicon / Compute

AUTO REVENUE

$4.2B (FY2025E)
GROSS MARGIN

74%

Key product: DRIVE Thor (2,000 TOPS),
DRIVE Orin (254 TOPS)

Moat: CUDA ecosystem lock-in; only platform
with end-to-end AI training and inference stack
for automotive

Risk: Customer concentration; AMD and in-
house silicon (Tesla Dojo) as long-term
competitors

MBLY
Mobileye Global Inc.

Silicon + Integration

AUTO REVENUE

$2.1B (2025E)
GROSS MARGIN

52%

Key product: EyeQ Ultra (176 TOPS),
SuperVision system, REM mapping

Moat: Largest ADAS deployment base globally
(~40M vehicles). Proprietary driving data from
installed fleet.

Risk: Customer defection risk (GM, BMW
exploring in-house); Intel overhang on equity
structure

QCOM
Qualcomm Inc.

Silicon + Connectivity

AUTO REVENUE

$3.8B (FY2026E)
GROSS MARGIN

56%

Key product: Snapdragon Ride Elite, Digital
Chassis platform

Moat: Cellular modem monopoly in connected
vehicles; Snapdragon Ride design wins across
VW, BMW, GM

Risk: ARM architecture transition; Nvidia
competing in cockpit/infotainment segment
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Long. Structural beneficiary of Hardware Tax
regardless of autonomy level deployed.

Selective Long. Bear case scenario most
beneficial; regulatory preference for closed-box
systems.

Long. $9B automotive design win backlog
provides multi-year revenue visibility.
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KEY EQUITY PROFILES (continued)

OEM & L4 Platform Layer

TSLA
Tesla, Inc.

EV-Native OEM

AUTO REVENUE

$97.7B (2024)
GROSS MARGIN

18.2% (auto)

Key product: Full Self-Driving (FSD), HW4.0,
Dojo supercomputer

Moat: 5.2M+ OTA-capable vehicles; 42% FSD
attach rate; only OEM with full-stack proprietary
control

Risk: Brand / political concentration risk; Musk
distraction; Chinese competition in core
markets

MBG.DE
Mercedes-Benz Group AG

Premium Legacy OEM

AUTO REVENUE

€153.2B (2024)
GROSS MARGIN

12.1% (auto)

Key product: DRIVE PILOT (L3), MB.OS, in-car
subscription platform

Moat: Only OEM with legally approved L3 in
two jurisdictions; highest connected vehicle
ARPU ($1,200+)

Risk: L3 liability reserve requirements; China
market pressure; MB.OS delay history

GOOGL
Waymo LLC (Alphabet)

L4 Robotaxi Platform

AUTO REVENUE

N/A (pre-revenue at
scale)

GROSS MARGIN

Negative

Key product: Waymo One, 6th gen Driver
system, Jaguar / Zeekr fleet

Moat: Largest autonomous miles dataset
globally; regulatory approval in SF, LA,
Phoenix, Austin

Risk: Structural unit economics; geographic
limitation; fleet expansion cost above $100k /
vehicle

Appendix · Key Equity Profiles 16

Conditional Long. Attach rate trajectory is the
single most important monitoring metric.

Selective Long. Pessimism appears overdone;
premium positioning insulates attach rate.

Avoid standalone valuation. Value as Alphabet
optionality only, not on standalone DCF basis.
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DISCLAIMER & METHODOLOGY

Analytical Methodology

Hardware Tax Quantification Liability Cost Modeling

Gross Margin Estimates Scenario Probabilities

Data Sources

Public OEM filings (SEC, BaFin, CSRC), Nvidia / Qualcomm / Mobileye investor relations, NHTSA
ADAS incident database, Euro NCAP test protocols, J.D. Power 2025 US Automotive OEM
Satisfaction Study, IHS Markit automotive intelligence platform, teardown analysis from Munro &
Associates, and proprietary Alice Ventures primary research including OEM, Tier-1, and insurer
interviews.
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Automotive SoC BOM pricing sourced from
Nvidia, Qualcomm, and Mobileye public
investor disclosures and teardown analysis

·

Per-vehicle compute cost estimates cross-
referenced against vehicle platform
documentation and OEM COGS disclosures

·

Attach rate data aggregated from OEM
earnings calls, J.D. Power ADAS adoption
surveys, and proprietary dealer network
interviews

·

L3 actuarial reserve estimates based on
insurance industry loss development factors
applied to ADAS incident frequency data

·

Mercedes DRIVE PILOT pricing cross-
referenced against reported activation rates
in Germany and California regulatory filings

·

Legal cost assumptions informed by product
liability settlements in automotive safety
cases 2018–2024

·

Silicon vendor gross margins from public
financial statements (SEC 10-K, 20-F filings)

·

OEM software segment margins estimated
from segment disclosures where available;
modeled where not disclosed

·

L4 unit economics based on Waymo, Cruise,
and Apollo published operational data and
academic fleet cost analysis

·

Probability assignments reflect Alice Ventures
proprietary Bayesian framework incorporating
regulatory pipeline tracking, OEM capex
commitment analysis, and technology
readiness level assessment

·

Scenarios updated quarterly; current weights
as of March 2026

·

Scenario catalogue reviewed by external
automotive technology advisors with OEM
and Tier-1 backgrounds

·

ALICE VENTURES



DISCLAIMER (continued)

Legal Disclaimer

This report is provided for informational purposes only and does not constitute investment
advice, a recommendation, or a solicitation to buy or sell any security. Alice Ventures LLC
and its affiliates may hold positions in securities mentioned herein. This report has been
prepared solely for institutional clients and is not intended for retail distribution.

Forward-looking statements, scenario analyses, and probability estimates involve inherent
risks and uncertainties. Actual results, market conditions, and regulatory outcomes may
differ materially from those described. Recipients are solely responsible for independently
verifying all information and conducting their own due diligence before making any
investment decisions.

All financial estimates and market share figures are Alice Ventures estimates unless
explicitly attributed to a third-party source. Ticker symbols are provided for reference only
and do not constitute a recommendation.
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© 2026 Alice Ventures LLC.
All rights reserved. Confidential and proprietary.
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