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Assisted, automated and autonomous personal vehicles

Personal vehicles represent the largest AV (Autonomous Vehicle) market segment by volume.
This means that automation advances in this area are crucial for improving road safety and
enhancing travel convenience. However, vehicle automation in personal vehicles is an

incremental evolution rather than a disruptive revolution. (1)While many projections have long

stated driver-less vehicles are imminent, this white paper finds that, over the next decade, personal
vehicles will benefit primarily from advanced assistance features rather than autonomy.
Definition of system levels

Vehicle automation is classified into different levels that differentiate the extent of automation,
the driver’s involvement and where the respective system can be used (Figure 1). This
classification reflects the technological progress and helps ensure clarity about the technology’s
capabilities and liability. To make the technological differences even clearer, the levels are
subdivided according to the driver’s required activities, namely whether it is required to hold the
steering wheel in their hands, keep their eyes on the road or focus their mind on the driving
environment.

Forecasts by automation level

Assisted driving technologies, particularly at [A], are expected to be the most dominant
technologies in new cars sold in 2030 and beyond. This is due to broad market availability, low
regulatory hurdles and lower system costs than for both [B] and [C]. As a result, drivers of most
new cars will still be required to keep their hands on the steering wheel and their eyes on the road
long after 2035.

L3 vehicles — where liability moves from the driver to the system, yet the driver still needs to be
able to regain control in a short timeframe if required — will remain a transitional offering rather
than a long-term solution. There are four key constraints limiting the widespread adoption of .3
vehicles:

1. Safety risks: at L3, drivers are required to retake control within around 10 seconds, creating
potential safety concerns in real-world conditions.

2. Liability concerns: the shift from driver responéibility to manufacturer’s liability, with the
related issue of determining who was driving, makes manufacturers hesitant to scale L3
in public environments.

3. High costs: L3 requires a similar technology stack to L4, leading to nearly identical system
costs that typically range from $7,000 to $10,000.

4. Limited value: consumers might expect full autonomy, but they are not allowed to fully

disengage as they may be required to take over quickly.



For (2these reasons, many manufacturers continue to prioritize [A] advancements over [B],
meaning that by 2035 and potentially beyond, [B] vehicles will still constitute only a small
fraction of sales.

For personal vehicles, L4 autonomy remains significantly constrained by both technical and
regulatory barriers. Only 4% of vehicles sold in 2035 are expected to feature L4 capabilities,
reflecting the slow and selective deployment of true autonomous technology in this arena. In
addition, given the additional operational challenges in urban settings, some of these capabilities
will only be available for highway environments.

Finally, there are still expected to be a significant number of new vehicles with L0 and L1
technologies by 2035. The features of these technologies are also becoming increasingly
commoditized, with many counfries mandating basic safety features, such as lane-keeping
assistance and automatic emergency braking. L1 systems, however, struggle to deliver a
compelling value proposition: they are a similar cost to [A] systems but offer significantly less
functionality. As such, much of the L0 market share is projected to shift directly to L2 over time,
bypassing L1 systems altogether.
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____________[Explanation

Assisted

Adtomated

Autonomous

LO
Manual

L1
Assisted driving

L2
Partially automated
driving

L3

- Automated driving

under conditions

L4

Autonomous driving
under conditions

L5
Autonomous driving
in all conditions

Safety warning or
temporary assistance
Driver retains all driving
tasks

Steering OR speed control
by the system

Driver remains hands-on
and eyes-on

Steering AND speed
control by the system
Driver remains hands-on
and eyes-on

System drives under pre-
defined conditions

Driver needs to step in
within ~10 seconds upon
system request

System drives under pre-
defined conditions

No take-over by the driver
is required

System drives in all
Conditions

No take-over by the driver
is required

Figure 1. Six levels of vehicle automation
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