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Re: Proposed “Direction Indicator Projection” (DIP) technology

Dear Mr. Karkkainen, Dear contracting party representatives of the GRE,

Thank you for ensuring that the voices and needs of pedestrians and bicyclists are considered in
the regulatory process. We appreciate the opportunity to be engaged in the regulatory
discourse. As a follow-up to the outreach from the International Automative and Light Signalling
Expert Group (GTB), and the questions raised by contracting party representatives at the GRE
related to its interactions with bicyclists and pedestrians, we write concerning the proposed
regulation of the “Direction Indicator Projection” (DIP) technology.

Both European Cyclists’ Federation (ECF) and International Federation of Pedestrians (IFP) have
consistently advocated for and supported the advancement and enhanced regulation of motor
vehicle safety technologies. Within the EU, 99% of pedestrian fatalities and 84% of cyclist
fatalities result from collisions with motorised vehicles. We firmly believe that motor vehicle
safety technologies play a vital role in preventing deaths and serious injuries among cyclists and
pedestrians. However, while our organisations have collaborated with European institutions to
strengthen the General Safety Regulations, as well as with various UNECE groups to improve the
regulatory framework governing vehicle safety standards, we must withhold our support for
DIP technology for the following reasons:

1. Insufficient Evidence and Behavioural Uncertainty

Evidence presented to date suggests that DIP can improve the detectability of motor
vehicle turning intent under limited controlled conditions. However, the available studies
presented to us remain limited to perception, short term behavioural response, and
acceptability, and do not demonstrate a reduction in conflicts, crashes, or incorrect
manoeuvres. The cohort numbers are small, the effect of the DIP on cyclist or pedestrian
behaviour, beyond detection of the signhal, is not examined, nor are the impacts of this
behaviour in real world mixed traffic studied.

We believe the research presented on behalf of the technology is at the level of proof of
concept not regulatory safety proof.

For bicyclists, this concern is reinforced by behavioural observations in the ESTACA field
study', where the presence of a projected signal was associated with increased lateral
deviation by cyclists away from a departing vehicle. While interpreted as a safety-oriented

1 Sébastien Saudrais, Alexandre Barbier, Yoann Seiller, Bertrand Berbedette. Safety impact of road projections on
cyclists. VISION 2024, SIA, Oct 2024, Paris, France. <hal-05166648)


Konstantin Glukhenkiy
Text Box
Informal document GRE-94-17
(94th GRE, 27-30 April 2026,
agenda items 6 (a) and 11)



response, in real urban environments such manoeuvres may move cyclists into faster or
overtaking traffic, potentially substituting one conflict for another. A safety measure that
redistributes risk rather than reducing it requires careful scrutiny, particularly where
induced behaviours have not been evaluated against live traffic interactions or collision
outcomes.

In the case of pedestrians, comparable behavioural adaptations remain entirely
unexamined. Pedestrians rely heavily on informal negotiation mechanisms such as eye
contact, motion cues, and contextual interpretation of vehicle behaviour. The introduction
of a projected signal may interfere with these mechanisms, potentially leading to
hesitation, misinterpretation of intent, or inappropriate yielding. This is particularly
concerning for more vulnerable groups, including older pedestrians, children, and
persons with sensory or cognitive impairments, whose ability to interpret novel or non-
standardised signals may be limited.

2. Responsibility, Priority, and Governance Risks

A further issue of major importance is that the evidence presented on behalf of the DIP
does not address how DIP affects responsibility allocation and right of way compliance in
situations where cyclists/pedestrians already have legal priority.

This is a critical issue.

For example, for cyclists, turning crashes involving cyclists are overwhelmingly caused by
driver failure to yield or observe, not by cyclist unawareness. In the presented German
Association of Towns and Municipalities (Deutscher Stadte- und Gemeindebund) 3, 91%
of turning crashes with cyclists was the fault of the driver. At the same time, the study also
shows that cyclists already behave defensively, often slowing, yielding during these
turning incidences despite having priority.

A similar pattern is well documented for pedestrians. Turning movements constitute a
critical factor in pedestrian crash occurrence, as they inherently create conflict points
between turning vehicles and crossing pedestrians. Left turns are particularly hazardous
as increased cognitive demands on drivers, and the need to monitor multiple traffic
streams, can reduce drivers’ detection of pedestrians. Within prevailing legal frameworks,
the responsibility in such incidents is in fact most commonly attributed to drivers,
primarily on the basis of failure to yield the right of way to pedestrians. Nonetheless,
pedestrians must frequently adopt defensive behaviours, such as delaying crossing or
yielding, even when they have legal priority, in response to perceived vehicle dominance
or uncertainty regarding driver intent.

An aggressive, highly perceptible, projecting signal onto the road risks normalising
defensive yielding by cyclists and pedestrians and shifting responsibility for conflict
resolution from the driver, who is legally required to yield, onto the vulnerable road user.

2 Gesamtverband der Deutschen Versicherungswirtschaft eV. (GDV), 2021. Abbiegeunfélle Pkw/Lkw und Fahrrad.
Forschungsbericht Nr. 21. Berlin: Unfallforschung der Versicherer (UDV). Available at:
https://www.udv.de/resource/blob/78322/b3dd00fc1e86e9cd7164fa8872a45932/21-abbiegeunfaelle-pkw-lkw-und-
fahrrad-data.pdf




In pedestrian contexts, this risk may be particularly acute at crossings, where a projected
signal could be interpreted as an implicit negotiation tool rather than a confirmation of
driver obligation, thereby reinforcing non-compliant driver behaviour and eroding
established priority rules.

From a governance perspective, this raises the question of whether a regulation would, as
an unintended consequence, codify non-compliance by the more powerful vehicle rather
than reinforcing existing priority rules that are fundamental to Safe System design.

3. Technical and Safe System Considerations

There is also a significant regulatory challenge related to the nature of the signal itself.
Unlike conventional lamps, DIP projects safety relevant information onto an external
surface that is not standardised and not under the control of the vehicle manufacturer or
approval authority. Roadways, pavements and cycling infrastructure vary widely in
material, colour, reflectivity, markings, moisture, and condition, all of which directly affect
contrast, legibility, and interpretation. This dependence on an uncontrolled medium
raises questions about how performance requirements and compliance assessing can be
clearly defined within a UNECE regulatory framework.

For pedestrians, this variability introduces additional uncertainty, as the visibility and
clarity of projected signals may differ significantly across walking environments, including
pavements, crossings, and shared spaces. Inconsistent projection quality may
disproportionately affect those with reduced visual acuity, further complicating
interpretation and potentially undermining safety rather than enhancing it.

A Safe System argument could be advanced in support of this technology on the basis
that it provides redundancy to compensate for human error. However, while the Safe
System approach does indeed recognise that human errors are inevitable, it also requires
that the responsibility for error compensation not be shifted onto the most vulnerable
users. Where the main error is driver failure to yield, a measure that primarily requires
cyclists to slow or divert and pedestrians to yield way to the larger vehicle, DIP risks being
Safe System inspired in intent but not in effect or outcome.

In pedestrian interactions, this concern is particularly critical. Any system that implicitly
encourages pedestrians to adjust their behaviour in response to driver actions risks
undermining the foundational Safe System principle that the burden of safety should not
fall on those most exposed to harm (vulnerable road users).

For these reasons, our organisations find it premature to regulate DIP without explicitly
addressing behavioural side effects, priority preservation, and the reliance on the road surface
as an uncontrolled projection medium. At a minimum, any further consideration should
examine scope limitations, explicit safeguards for cyclist/pedestrian priority scenarios, and
evidence on behavioural impacts before the regulatory framework is adopted.

This should include dedicated research on pedestrian interactions across a range of real-world
contexts, with particular attention to more vulnerable user groups, crossing environments, and
nighttime conditions, where perceptual challenges are most pronounced.



We have been in contact with GTB to discuss these points and we are very grateful for the very
constructive talks. We sincerely believe that all parties have had safety as the paramount
concern. However, there are too many problematics that could impact safety or undermine
governance questions of priority on our roads.

We therefore urge contracting parties at UNECE to refrain from regulating this technology
at present, as doing so would enable manufacturers to implement it prematurely.
Regulation should not proceed until robust research and clear evidence confirm that the
technology neither undermines established priority rules nor introduces unintended
behavioural risks for vulnerable road users.

Thank you for your attention. We are, of course, happy to meet with you to discuss this issue.
Best regards,

Laurianne Krid, CEO European Cyclists’ Federation (contact: Ceri Woolsgrove
c.woolsgrove@ecf.com)

Geert van Waeg President International Federation of Pedestrians (contact: Charlotte Hauri
charlotte.hauri@ifpedestrians.org)






