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LIST OF ABBREVIATIONS AND GLOSSARY OF TERMS

Term/abbreviatior] Explanation

ACEA European Automobile Manufactur

AEB Autonomous Emergency Braking

AEB-PCD Autonomous emergency brakifgy pedestrians and cyclists

AEB-VEH Autonomous emergency braking for driving and stiinding vehicles
ahead

ALC Alcohol interlock installation facilitation

BCR Benefitto-Cost Ratio

CARE database

Community Road Accident Database

CARS 21 The Competive Automotive Regulatory System for the 21st century
High Level Group on the competitiveness and sustainable growth of
automotive industry in the EU with representatives of the EU Memb
States, EU institutions, automotive industry, Trade UnionQN@ers
and the Commission.

C-ITS Cooperative Intelligent Transport Systems

CLEPA European Association of Automotive Suppliers

C-ROADS The GRoads Platform is a joint initiative of European Member State

Platform and road operators for testing amplementing GITS services in light
of crossborder harmonisation and interoperability.

DDR-ADR Distraction recognition

DDR-DAD Drowsiness and attention detection

DG DirectorateGeneral

EDR Event (accident) Data Recorder

ESC Electronic Stability Combl

ESS Emergency Stop Signal

EU European Union

Euro NCAP European New Car Assessment Programme is a voluntary Europed
safety performance assessment program backed by the European
Commission and several European governments, as well as by mot
and consumer organisations. Euro NCAP publishes safety reports @
cars, awarding 6star ratingsé®o
a variety of crash tests, including front, side and pole impacts, and
impacts with pedestrians. The top ratiadive stars.

FFW-137 Full-width frontal occupant protection crash test

FFW-THO Full-width frontal occupant protection crash test with advanced
measuring dummy and lower appropriate injury criteria thresholds tg
encourage adaptive restraints

GSR GeneralSafety Regulation

HDV Heavy Duty Vehicles

HED-MGI Head impact zone enlargement for pedestrian and cyclist protection
include the windscreen area)

ISA Intelligent Speed Assistance

ISA-VOL Intelligent Speed Assistance (through antmusive haptic éedback)

ISO International Organisation for Standardisation

LDV Light Duty Vehicles

LDW Lane Departure Warning

LKA-ELK Lane Keeping Assist (emergency lane keeping system that interven

only in case of an imminent threat such as leaving the rodehwng
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the lane with oncoming traffic)

MPV Multi Purpose Vehicle

NGO Non-Governmental Organisation

PO Policy Option

PSI Pole Side Impact Occupant Protection

PSR Pedestrian Safety Regulation

REV Reversing Camera or Detection System

R&D Research anBevelopment

SAE Society of Automotive Engineers

SMEs Small and MediunSized Enterprises

SUV Sport Utility Vehicle

T&E European Federation for Transport and Environment

TFEU Treaty on the Functioning of the European Union

TNO Netherlands Organisatidar Applied Scientific Research

TPM / TPMS Tyre pressure monitoring (system)

TRL Formerly the UK Government's Transport Research Laboratory
subsequently transformed into a private company in 1996

UNECE United Nations Economic Commission for Europe

VIS-DET Vulnerable road user detection and warning on front and side of vel

VIS-DIV Vul nerable road user I mproved




1. [INTRODUCTION : POLITICAL AND LEGAL C ONTEXT
1.1.Political context

Road safety is a paBuropean issue that is addressed through an integrated approach on EU,
national, regional and local level. Policies are traditionally structured around three pillars:
road users (drivers, pedestrians and cyclistd)icles and infrastructure. The coordination of
actions and measures adopted by the different authorities in the various domains (e.g. traffic
rules enforcement, health care, education, improvement of infrastructure, vehicle type
approval and roadworthinegsspections) calls for strategic planning. Road safety policy is

best defined and implemented under an overarching strategy that addresses all these aspects.
Moreover, road safety stakeholders: road user associations, vehicle manufacturers and
suppliers,infrastructure managers, fleet operators and other organisations should play an
active role in ensuring road safety.

The remarkable progress achieved in the past decades is the result of measures taken in these
three areas. Today however, as the redudfaimad casualties is stagnating, it is even more
evident that further progress can only be achieved by continued improvement across the
various domains, including that of vehicle safdépr that reason, the present initiative to
significantly improve vettle safety performance has to be viewed in close relation with
several other initiativeRReflections on whether and how the relevant policy areas should be
amended should be seen as part of the preparation of an EU road safety policy framework for
the peiod 20207 2030 (to be proposed as part of the Third Mobility Package in May 2018).
Progress in the reduction of road fatalities and serious injuries on EU roads has stalled in
recent years, and a revised framework better adapted to this challengetladiianges in
mobility resulting from societal trends (e.g. more cyclists and pedestrians, an aging society)
and technological developments is necessary. The complex situation calls for a dynamic
policy adjustment that addresses the major challengesdnsastent and effective way across

the entire spectrum of road safety policies.

The framework should follow the Safe System approach. This approach is based on the
principles that human beings can and will continue to make mistakes and that it is a shared
responsibility for actors at all levels to ensure that road crashes do not lead to serious or fatal
injuries. In a safe system approach, the safety of all parts of the system must be improved,;
roads and roadsides, speeds, vehicles and road use satiepdrt of the system fails, other
parts will still protect the people involved.

In addition to enhancing vehicle safety features, the foreseen amendment of two directives on
road infrastructure safety managememtd on minimum safety requirements fonnels also

aim at contributing to the reduction of the number of fatalities and injuries on EU roads. Thus,
the named initiatives do not only share a common horizon (in form of the baseline), but they
also interlink as the vehicle technology needs to waty infrastructure in order to be
operational (e.g. visible road markings to support lane keeping assistance technologies). On
the other hand, the overall vehicle and infrastructure safety framework needs to take into
account developments in connected audomated driving, which are advancing at high
speed. Therefore, the present exercise is closely linked to Commission's Strategy on

Directive 2004/54/EC of the European Parliament and of the Council of 29 April 2004 on minimum safety
requirements for tunnels in the TraBaropean Road Network, OJ L 160.4.2004, p. 391

2 Directive 2008/96/EC of the European Parliament and of the Council of 19 November 2008 on road
infrastructure safety management, OJ L 319, 29.11.2008j 6759



Cooperative Intelligent Transport Systems-ITG)® and in particular to the upcoming
proposal for a strategy for Cooperative, Connected and Automated Mobility. In order to
become futurgroof, vehicles not only have to be ready for the new technological
developments in the infrastructure, but they widloahave to take the lead and pave the way
towards fully automated driving. For this reason, mandating advanced safety features for
vehicles is seen as the right step in this direction.

Then there is a third ongoing initiative to update legislation onifogpadion and periodic
training of driver$ by raising the standards for new professional drivers and continuously
updating their skills, including their awareness of road safety risks and the ways to reduce
them. Proper training and education of driverparticularly valid and important in the light

of new vehicle safety features becoming available in magbicles.

Thus, the present initiative is fully in line with the Council conclusions based on the Valletta
Declaration, in which transport minissereconfirmed their commitment to improving road
safety and notably called upon the Commission to enhance the protection of road users, and
in particular vulnerable road users, by ensuring the deployment of new safety features for
vehicles.

Lastly, the poposal corresponds to the call made by the EP Committee on Transport and
Tourism in its own initiative repdrfor resolute and determined action to be taken by the
Commission in the field of vehicle safety. It is observed that approximately 95% of all
acddents are due to human error, nearly half of road fatalities involve vulnerable road users
and fatalities among this group are decreasing much slower than those of other road users.
Therefore, EP calls on the Commission to mandateeftesttive driver asistance systems
significantly promoting safety, which have attained market maturity, and to consider
additional passive safety measures to mitigate severe injurious effects of accidents. This
standpoint has also been voiced throughout numerous Parliayneniestions during the

past years.

1.2.Legal context

Directive 2007/46/ECsets out harmonised safety and environmental requirements that motor
vehicles have to comply with before being placed on the internal market, thus facilitating the
free movement of J@cles and ensuring equal health and safety standards across the EU. It

Communication from the Commi ssi tneligbhATraBspart&ysterasn st r a
a milestone towards cooperative, connected and aut
4 Directive 2003/59/EC of the European Parliament and of the Council of 15 July 2003 on the initial
qualification and periodic trainingf drivers of certain road vehicles for the carriage of goods or
passengers, amending Council Regulation (EEC) No 3820/85 and Council Directive 91/439/EEC and
repealing Council Directive 76/914/EEC (OJ L 226, 10.9.2003, p. 4)
http://ec.europa.eu/transpioad_safety/sites/roadsafety/files/valletta_declaration_on_improving_
road_safety.pdf
Report on Saving Lives: Boosting Car Safety in theiERapporteur Dietetebrecht Koch
(2017/2085(IN1))
" E-009286/2015, B14211/2015, B14761/2015, 15519/205, E015953/2015, /00388/2016, E

001145/2016, 005715/2016, M06385/2016, D07920/2016, $)09592/2016, ©01462/2017, E

003189/2017, 004478/2017, D05145/2017.
8 Directive 2007/46/EC of the European Parliament and of the Council of 5 SeptefiBarsidblishing a
framework for the approval of motor vehicles and their trailers, and of systems, components and separate
technical units intended for such vehicles (Framework Directive) (Text with EEA relevance), OJ L 263,
9.10.2007, p. 1



provides a framework under which a multitude of separate regulatory acts with specific
technical requirements for the different types of vehicles are operating.

The typeapproval framework is in the process of being revised. In December 2017, the
European Parliament and the Council reached an agreement on the proposal for a Regulation
on the approval and market surveillance of motor vehicles adopted by the Commission in
January 201%

1.1.1. Vehicle safety legislation under the typapproval framework

In the context of the typapproval framework, the vehicle safety legislation consists of the
two following regulations:

The General Safety Regulation (GSR):

General vehicle safety is regulatedraugh a single act, namely Regulation (EC) No
661/200% as adopted by the degislator, covering a large number of safety measures. The
main objectives of the GSR were adding new technologies and safety features to vehicles as
standard equipment and silifipation.

The Pedestrian Safety Regulation (PSR):

Regulation (EC) No 78/2009aims to protect pedestrians and other vulnerable road users
involved in a collision with a vehicle. It requires cars, vans and other light commercial
vehicles to be fitted witlenergy absorbing bonnets and front bumpers, to cushion the head

and legs of a pedestrian. It further requires manufacturers to-fitesb | ed O6br ake
systems6é6 into their vehicl e saff valuable frattonsef e f f i «
thespeed of impact as well as centimetres of stopping distance.

1.3.Adapting the legislation to vehicle safety developments

Both'> under the GSR and PSR the Commission has to report to the European Parliament and
Council on the monitoring of technical developmentshe field of enhanced passive safety
requirements, and the consideration and possible inclusion within the Regulations, of new and
enhanced safety features as well as enhanced active safety technologies. To fulfil the
obligations, the Commission RepdrtSavi ng Li ves: Boost®wag Car
adopted on 12 December 2016, outlining the possible ways forward to improve vehicle safety
in the EU. These are captured in this initiative.

N

°  COM (2016) 1 final.

10 Regulation (EC) No 661/2009 of the European Parliament and of the Council of 13 July 2009 concerning
type-approval requirements for the general safety of motor vehicles, their trailers and systems, components
and separate technical units inteddherefor (Text with EEA relevance), OJ L 200, 31.7.2009, p. 1

1 Regulation (EC) No 78/2009 of the European Parliament and of the Council of 14 January 2009 on the
type-approval of motor vehicles with regard to the protection of pedestrians and dtteralble road
users, amending Directive 2007/46/EC and repealing Directives 2003/102/EC and 2005/66/EC (Text with
EEA relevance), OJ L 35, 4.2.2009, p. 1

12 Article 17 of the GSR and Article 12 of the PSR

13 Reporting on the monitoring and assessmeatlohinced vehicle safety features, their cost effectiveness
and feasibility for the review of the regulations on general vehicle safety and on the protection of
pedestrians and other vulnerable road users (COM(2016) 787 final)

14 http://eurlex.europa.eu/gakcontent/EN/TXT/?uri=SWD:2016:431:FIN
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1.4.Contribution of vehicle safety legislation to road safety irgeneral

Road safety in the EU has improved significantly over the past decades, thanks to strong and
effective action taken at the EU, national and local levels to address vehicle safety, user
behaviour, and infrastructure, as part of the EU policy od saéety’.

In 2003, the Commission adopted its third European action programme for road safety, which
aimed to halve the number of road deaths by saving 25 000 lives until 2010. While the initial
target was not quite met by the end of 2010, it was dedigembntinue with a target of
halving the overall number of road deaths in the EU by 2020, starting from a new baseline in
2010°from gpproximately 31 000 to 15 000 in 2020

Measures have been taken as part of an integrated approach. The measures taken in t
framework of passive vehicle safety overall, e.g. introduction of frontal and side crash
legislation, presented a medium advancement, considering that their implementation
depended on the vehicles renewal rate where the total fleet was expected tophetetp
renewed after about a 4#arcycle’. The ex postanalysis further concluded that between
2001 and 2007, vehicle occupantsodo safety ha
the effectiveness and the efficiency of passive vehicle safetypwaprents had proven to be
positive, where generally the technologies themselves were not considered as hugely
expensive, but were observed to be having a great impact on injury and fatality reduction.
Clear examples of such effective safety regulationsher@rovisions for passenger car frontal

and side crash safety that were phased in between 1998 arn|\20i@8, in the meantime,

were integrated within the GSR for simplification and legislative harmonisation purposes.

Also, for protecting pedestrians ciother vulnerable road users such as cyclists, a set of
comprehensive vehicle safety requirements had been introduced and phased in for normal
passenger cars from 2005 to 2018ventually as part of the current PSR. When comparing
the EU situation in 204 to that of 2005 as regards the total number of fatalities, analysis
shows a 33% reduction of pedestrian and 30% reduction of cyclist fatalities respectively over
the entire pericd

Road collisions are often multifactorial, with various driver, infrasttire and vehicle factors
contributing to their causation. Addressing any of the causation factors of a specific collision
bears a certain chance to prevent it or mitigate the resulting consequences. It should therefore
be acknowledged that the effectsaufditional invehicle safety systems and infrastructure
improvements will, to a certain extent, affect the same population of road traffic collisions. In
how far the cases where the two sets of measures are effective overlap, i.e. being successful at

> Ex postevaluation of the European Road Safety Action Programme {2000)i

http://ec.europa.eu/transport/faftmdings/evaluations/doc/2010_road_safety.pdf, Interim evaluation of

the Policy orientations on ad safety 201-P020i http://ec.europa.eu/transport/facts
fundings/evaluations/doc/interinnad-safetyevaluationreportfinal8junel5. pdf

Towards a European road safety area: policy orientations on road safetDLICOM(2010) 389 final)
https:/Ec.europa.eu/transport/fadtmdings/evaluations/doc/2010_road_safety.pdf

Directive 96/27/EC of the European Parliament and of the Council of 20 May 1996 on the protection of
occupants of motor vehicles in the event of a side impact and amendingvBir156/EEC (OJ L 169,
8.7.1996, p. 1.) and Directive 96/79/EC of the European Parliament and of the Council of 16 December
1996 on the protection of occupants of motor vehicles in the event of a frontal impact and amending
Directive 70/156/EEC (OJ L 121.1.1997, p. 7.)

19 Directive 2003/102/EC of the European Parliament and of the Council of 17 November 2003 relating to the
protection of pedestrians and other vulnerable road users before and in the event of a collision with a motor
vehicle (OJ L 3216.12.2003, p. 15.)

CARE historical percentage change in number of fatalities by mode of transpoit 2016
https://ec.europa.eu/transport/road_safety/sites/roadsafety/files/pdf/statistics/dacota/asr2016.pdf

16
17
18

20
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preventing a targeted collision, is very complex to quantify in detail. Namely, scope and
effectiveness vehicle safety measures are relatively closely defined, designed to avoid
collisions by compensating for mistakes or +wampliant behaviours of human drige
However, the resulting collision types are likely involve interaction with the road
infrastructure, for instance rwsff road or heaen collisions following unintentional lane
departures due to inattention or excessive speed. A proportion of thesneccould also be
addressed by rumble strips or roadside barriers if they were laid down and placed on the full
road network. There are however also collisions with an assumed low level of infrastructure
interaction, such as rear collisions or vehiabte pedestrian or cyclist collision due to a
distracted driver. The effectiveness values fevehicle safety measures are typically in the
order of 20% to 40% of the targeted collisions. The effectiveness for the passive safety
measures will be lower andgmlominantly act through mitigation of consequences rather than
collision prevention.

The scope of the road infrastructure and tunnel safety initiative is defined at a higher level,
focusing on audits (of new roads), inspections, black spot identificadfoexisting roads)

and minimum safety standards for tunnels, which leaves the decision on suitable technical
countermeasures open for the specific roads covered. While radical changes of the road
infrastructure design coeldod viedv e leftctiseagbse tt ¢ n fCic
evaluation, the measures expected from the road infrastructure and tunnel safety initiative are
not believed to fall in this category, because, for instance, separation of carriageways using
central barriers could phigally prevent fronto-front collisions resulting from lane
departures, but is unlikely to be viable for most of the single lane road network. The
initiatives are aimed rather to lift a greater part of the road infrastructure to an appropriate
safety levéthat is achieved on better performing roads already. Therefore, the vehicle safety
effectiveness studies as conducted remain valid.

Furthermore, certain #aehicle systems rely on a wetaintained roadhfrastructure: Lane
keeping systems require wallaintained lane markings, and speed assistance systems rely on
speed limit signs in a good state of repair for camera detection. The road infrastructure and
vehicle safety initiatives will therefore also complement each other in certain areas and enable
in-vehicle systems to realise their full safety potential.

Figure 1: Pace of traffic accidents, injuries and fatalities in the EU
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Figure 1 denonstrates the respective number of fatalities, injuries, serious injuries and
accidents, over time. It is easy to note that the reduction rate of accidents is running in parallel
with the reduction rate for slight and severe injuries, but that that thiooread fatalities is
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more pronounced and performing better. This may be linked to current vehicle safety
evolution, but given the nature of the combined road safety actions and the insufficient
availability of EU wide in depth accident d&tait has sofar been proven impossible to
attribute a clear quantified reduction rate to mandatory vehicle safety legislation.

In context of the above, it should also be noted that apart from demanding EU vehicle safety
legislation, vehicle manufacturers have beethfirencouraged to make vehicles even more
safe and to fit statef-the-art advanced safety technologies through consumer new car
assessment and rating programmes, notably that carried out by the European New Car
Assessment Programme (Euro NCAP) that laedcits activities in December 1996. The
resulting positive effects are also taken into account as part of the baseline scenario based on
the EU Reference scenario 2016 covering the entire transport system, within this Impact
Assessment.

With increasing leels of vehicle automation being a priority for car manufacturers, accurate,
robust, durable and affordable sensor technologies are becoming widely available. These are
necessary to detect the environment around the vehicle fully and also to facilitate the
determination of a safe passage through traffic scenarios. Fitting such sensors and data
processing technology to vehicles will continue contributing to safety improvements,
especially regarding vulnerable road users, and even to the reduction of amgestithe
ensuing pollution, given that 15% of all congestion in Europe is due to acéiddtis
beneficial effect of connectivity is achieved by various ways like messages transmitted via
smart phones, navigator devices as well as Internet of Thindieadjgms. The concept of
Vehicleto-vehicle (V2V) and vehiclkdo-infrastructure (V2X) communication is however not

yet mature enough for widespread incorporation in vehicles. Despite this, it may be
considered to ask the-¢egislator for a mandate to ens standardisation, as requested by the
industry?®, to better facilitate e.g. mulbirand platooning.

The ex postevaluation of the road safety action programme, published in December 2009,
already concluded that the development of measures related aotihe safety of vehicles
(primarily those having accident avoidance capability) presented a good state of advancement,
but that they would play a considerable role for safety in the medium or long term rather than
the short term. Accident avoidance measucan help in further reducing the number of road
accidents by assisting the driver and providing a remedy for human errors, which is by far the
main cause of road traffic accidefits

2. WHAT IS THE PROBLEM A ND WHY IS IT A PROBL EM?
1.5.Traffic accidents in the EU and their effects

Until 2009, transport accidents were the leading cause of death in the EU, but this is no longer
the cas€. The number of road fatalities has come down considerably during the last 15 years,
namely with an approximate 54% reductiomfré4 900 in 2001 to 25 300 in 2017 according

to the statisticalEU accident dat& However, traffic accidents still affect hundreds of
thousands of families and lead to huge economic costs each year, not only due to the loss of

http://www.dacotgproject.eu/Deliverables/DasZ A_D2.5_finalreportv2.pdf
http://ec.europa.eu/transport/themes/its/road/application_areas/vehicle_safety systems_en.htm
http://www.acea.be/uploads/publications/Platooning_roadmap.pdf

24 eSafety Final Report of the Working Group on Road Safety, DESM November 2002
http://ec.europa.eu/eurostat/statiséoeplained/index.php/Causes_of death_statistics

Data are extracted from CARE (Community Road Accident Database)
https://ec.europa.eu/transport/road_safety/specialist/statistics_en
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lives, but also due to pens® sustaining serious injuries in road accideht® social cost due

to road casualties (i.e. rehabilitation, healthcare, death, material damages, among others) is
estimated to be at | east “dndas dudhehe probtkm odado f G 1
safety remains an urgent one.

Figure 2: Road traffic fatalities and serious injuries in the EU (CARE database)
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Strong annual reductions of road fatalities were observed, for example considering the total
reduction in each of the Member States from2@02014, with the highest rate reduction per
million inhabitants occurring in Spain (65%) and Lithuania (65%) followed by Czech (61%)
and lowest rate reduction in Romania (26%), followed by Bulgaria (29%) and Germany
(35%). However, the overall reducti@ppears to have stagnated since 2013. This is clearly
visible in the plateau that has developed from 2013 to 2017 (last available annual data).

The main problem to tackle at this instance is the persistent high number of accidentg
turn leads to a high number of fatalities and a high number of severe injuries. The soluj
address the main problem should eitheoid and lower the numbe of accidentsor lower

the severity of unavoided accidentgo lower the number of fatalities and severe injuries.

Whereas some Member States are still making considerable progress every year, some others
are even recording aneases in fatalities. The causes are diverse, including structural factors
(e.g. urbanisation, a growing number of cyclists and pedestrians, an ageing population, fewer
resources for enforcement, road maintenance and vehicles following the econon)iarndisis
behavioural factors (e.g. distraction by electronic devices, speeding; alcohol). The lack of
detailed data makes a precise analysis difficult. It is however clear that much of the low
hanging fruits for policy making at national and EU level havenh@eked and that it is
unlikely that the EU objective of a 50% reduction in road fatalities between 2010 and 2020
will be reached. A paradigm shift is needed towards a framework based on results that
addresses the major challenges in an effective aniblfeway across the entire spectrum of
road safety policies. Such a framework will be proposed for the periodi2B2B0 as part of

the third Mobility Package and will follow the Safe System approach.

New and safe vehicles, meeting the latest EU requinesredopted by the Council and the
European Parliament in 2009 and becoming mandatory for almost all vehicles since 2014, are
sold on the EU market today and dispersing into the fleet, replacing older and unsafer

27 Press radase statemeiithttp://europa.eu/rapid/presslease_IPL6-863_en.htm
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vehicles. However, we also know that inwieg traffic volumes will lead to a mounting
number of road incidents potentially leading to more collisions and casualties. We now also
become aware that an increasing safety level in the vehicle fleet, resulting from the vehicle
safety measures introdute the previous years, is required simply to achieve the status quo.
Without the previous measures, the fatality and severe injury rates could even be expected to
rise. Those effective vehicle safety measures however as introduced in the past ared that ar
still dispersing into the fleet, e.g. stability control, are integrated into the baseline scenario for
future years and indeed seen to avoid casualties, but not to the extent necessary to
considerably overcompensate the increase in traffic volumes. Hemtieer action is now
needed.

According to the Safe System approZckleath and serious injury in road collisions are not

an inevitable price to be paid for mobility. While collisions will continue to occur, death and
serious injury are largely preventabThe Safe System seeks to better accommodate human
errors, which are often simple errors of perception or judgment by otherwise compliant users,
whilst also dealing with misbehaviour. It is a shared responsibility of actors at all levels and
from all rdevant sectors to ensure that road crashes do not lead to serious or fatal injuries.
Better vehicle construction, improved road infrastructure, lower speeds for example all have
the capacity to reduce the impact of accidents, and addressing one factowdllorot be
enough. The aim is to create several layers of protection so that when one element fails, others
will compensate for it. For example, if a drowsy driver veers from his lane, vehicle
technology can alert him or gently correct the vehicle®edtary. Rumble strips provide
another warning. Should the vehicle nevertheless leave the road, a "forgiving roadside"
without dangerous obstacles or with energy absorbing roadside barriers can prevent serious
consequences. Finally, crash absorbing vehddsign, along with seatbelts and airbags,
protect vehicle occupants. The Safe System approach is being adopted increasingly in EU
Member States, regions and cities. It is recommended globally by the World Health
Organisatiofy.

Wor ki ng t owa raikgic oljectives © Ualve thestumber of road deaths by 2020
compared to 2010 and to move close to zero deaths by 2050 ("Vision Zero" approach)
requiresa wide range of measureBxperts agreéthat contributions towards these targets

will have to come from all areas of road safety policy. Measures addressing speed, drink
driving and vehicle safety, and to a slightly lesser exterit measures addressing road
infrastructure, protective equipmeliseatbelts, child restraints) and posish care, are
generally regarded as having the highest potential impact. Vehicle and infrastructure safety
are being addressed in the present proposals. Further complementary actions will be assessed
in the futuresubject to separate impact assessments.

According to the main statistical findings provided and analysed by Edtotatnumber of

road traffic fatalities in the various countries and regions depends on both structural
differences (size of the countrggion; composition, density and quality of the road network,
characteristics of the population) and seetmnomic differences (characteristics of the
vehicle stock, transit and tourist traffic, behavioural aspects, etc.).

28 OECD/International Transport Forum (2016): "Zero Road Deaths and Serious Injuries: Leading a paradigm

shift to a Safe System", OECD Publishing, Paris; latut//www.visionzeroinitiative.com
http://www.who.int/roadsafety/decade_of action/plan/plan_en.pdf

The SafetyCube (Safety CaUsation, Benefits and Efficiency) review project, financed under Horizon2020,
synthesises relevargsearchhttps://www.safetycubg@roject.eu
http://ec.europa.eu/eurostat/statisioplained/index.php/Road_safety statistics_at_regional _level
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The trends in fatality rates wasignificantly throughout the entire EU. For the period 2014
2015, 16 Member States reported rising casualty fiufesg. Belgium (4%), France (2%),
Germany (3%), Czech Republic (7%), Austria (10%) and Cyprus (27%). A decrease was
observed in 10 MembeS$tates (e.g. Poland8%), Ireland {15%), Estonia -15%) and
Luxembourg {9%).

Causesandsources of traffic accidentshave been subject to extensive investigation during
many years. There are severaidepth international studies on traffic crashed thave
identified significant causes and severity factors. Infrastructureroad.layout such as hills,

bends or narrow lanes and road environment such as slippery roads due to the weather
conditions, contribute to the causes factors. On the other haaa,user factors such as
inadequate restraint systems or improper use play a dominant role in severity factors. In
contrast, vehicle factors (e.g. due to malfunction, worn partscaopliance) contribute only

a relatively small portion to accident sewy factors (road user factors 63%, road factors 33%

and vehicle factors 49%5)

The traditional vehicle safety performance, not to be confused with vehicle factors, has been
consistently addressed through previous measures introduced in EU legislatioase) the
passive safety measures consist of improving car designs and construction to protect the
occupants in a crash. This is done by physically strengthening the vehicle chassis, structure
and bodywork as well as the designs of e.g. seats, stemiogn and energy absorbing
elements. More recently, the active safety measures that have been introduced are those that
deploy once an accident is already occurring, e.g. airbags and safety belt tensioners. An area
however that so far has not really bédelly addressed is that of accident avoidance measures
(with the noted exception of new stability control systems that are mandatory for all new
vehicles since November 2014 and is identified as a major influence on the baseline scenario).
Avoidance systes) have the capability of indeed preventing an accident from happening
altogether and the initiative covered by this Impact Assessment has a particular focus on
deploying such measures alongside other conventional passive and active safety measures.

Some ofthe sources of accidents with great impact on accident severifgctors are thus

ideal candidates to addresdy means ofnew and advanced safety measuresor this
purpose this was assessed i n the <context
Parliamat and the Council as referred to in section 1.3 above. One has to think along the
lines of forward looking detection systems that can spot safety issues before the human driver
can see them, in a way addressing infrastructure shortcomings. It shoultebehat these
sources differ across EU countries, thus avoidance measures enhance the overall safety effect
throughout the EU.

Another area that can be addressed concpopsilation diversity throughout a regional
population. This is done by improving.ge softening and optimising) -wehicle restraint
systems for better protecting physically sensitive elderly drivers with reduced bone density
and frailty due to their age, as well as protecting small female occupants, as the smaller the
person, the fewecrash forces the body can tolerate. Tduilslresses the road user factors

and in particular the inadequate restraint systems mentioned above.

It has further been suggested by stakeholders that the increasing number of older persons lead
to an increase oferersing accidents in which an older pedestrian is hit, as the elderly have

%2 Country by country road deaths per million inhabitanitstp://europa.eu/rapid/presslease_|PL6-

863_en.htm

Final reporti Support study for an impact assessment of the revision of Directive 2008/96/EC on road
infrastructure safety management and Directive 2004/54/EC on minimum safety requirements for road
tunnels in the tranEuropean network (to be published)
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less agility to get out of the way of impending danger. It could also be argued that drivers of
age may have longer reaction times and that they would benefit from autonomoys safet
systems. However concerning the latter there is insufficient data available that would help to
precisely quantify both problem and benefit.

Another possible problem driver that is often mentiéhieg stakeholders and Member States,
but for which only linited EU wide evidence existsis that of driver inattention because of
distraction through these of smartphones while drivingDistraction can be addressed by
new technologies in motarehicles. In a recent publication on a targeted questionnaire in the
Netherland¥, up to 39% of car drivers indicated using a mobile phone behind the wheel for a
task other than hardeld or handdree calling. The overall average mobile phone use while
driving was admitted by 42% of respondents, where the age group325tepped the range

at 79%. Of the respondents, 37% conceded doing this on a frequent basis. Along the same
lines on driver inattention, driver fatigue and drowsiness should be mentioned, as it is
estimated that this is a major factor in a large propouiomad crashes, in the 10% to 20%
rangé€’.

Therefore, in order to reach the current EU strategic target of halving the number of road
deaths from approximately 31 000 in 2010 to 15 000 in 2020, as stated in the Policy
Orientations on Road Safety 2011202(%, or rather the updated targets that are to be set
beyond this date, additional efforts are needed. Despite the big improvement made in the past,
road fatalities are still persistent in European countries. As explained above, a large part of
those aredriven by human error factors. Therefoia order to complement our past
initiatives and contribute to a further reduction of fatalities, dacus should be on
introducing new safety measures, especially those tamding human error factors,
somethinghat has not been the centre of attention beforeglp boost road safety.

1.6.Transformation of main safety problem into vehicle level problems

In this section the description of specific road safety problem is ultimately provided from the
perspective of @rsons that are injured or killed in traffic accidents involving vehicles.
However, with reference to Annex 5, no less than 96 accident scenarios have been reviewed
and subsequently rated in terms of feasibility and occurrence rate while taking intotaccoun
EU accident data analysis. Account was taken of vehicle to vehicle accident as well as vehicle
to person accident scenarios. A further rating was then applied based on assessment of risk,
specifically concerning the persons in and around the vehicldvedon the accident, in

order to identify the target priorities.

Given the scope of the legislative framework that has been considered, the vehicle classes
could be crudely grouped into two main distinctions: Light Duty Vehicles (LDV) and Heavy
Duty Vehides (HDV) as illustrated ifrigure 3

http://etsc.eu/severabuntrieslooking-to-crackdown-on-mobile-phoneuseatthe-wheel/
https://lwww.who.int/violence_injury_prevention/publications/road_traffic/distracted_driving_en.pdf
https://www.swov.nl/publicatie/interpolibarometer2017
https://ec.europa.eu/transport/road_safety/specialist/knowledge/fatique/fatigue_and_road_crashes/
conclusions_en

% COM(2010) 389 final
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Figure 3: Vehicle categories and grouping for problem description
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A further distinction was made in relation to the category of vulnerable road users, namely
pedestrians and cyclists.

Although moped and motorcycle riders are also often referred to as vulnerable road users, and
e.g. the users of sdiialancig machines, they are not explicitly included as such for the
purpose of this Impact Assessment, although improved protection will to a certain extent also
benefit them. This is however not quantified, because there is a considerable variation in the
Member States in the distribution of e.g. moped and motorcycle fatalities by area and road
type, diverging practises of helmet use, and the most frequently recorded specific critical
event for riders is surplus speed that is described as speed that is taw kighconditions or
manoeuvre being carried out, very much in contrast to pedestrians and €ydists,
motorcycle riders tend to be disconnected from the vehicle in case of an accident. Although
this group should clearly be taken into account wherevacticable, specific measures to
address their saféfywere deemed more appropriate outside of the regulatory framework
impacted by this specific initiative. Other possible improvements could for instance be
achieved through road infrastructure risk ngaraent, by encouraging the application of
roadside barriers that are especially designed to better protect riders sliding over the ground
and impacting them.

The EU accidentdata, as well as by the additional preparatory andlyseried out
specificallyin support of this Impact Assessment, finally supported that the accident scenarios
as mentioned below, most commonly involving LDV and HDV with the identified primary
and secondary risks to be addressed by the initiative:

%9 https://ec.europa.eu/transport/road_safety/sites/roaddidstipdf/statistics/dacota/bfs2016_
motomoped.pdf

40" Regulation (EU) No 168/2013 of the European Parliament and of the Council of 15 January 2013 on the
approval and market surveillance of tnar threewheel vehicles and quadricycles (OJ L 60, 2.3.2p13,

52) and Commission Delegated Regulation (EU) No 3/2014 of 24 October 2013 supplementing Regulation
(EU) No 168/2013 of the European Parliament and of the Council with regard to vehicle functional safety
requirements for the approval of twar threewheel vehicles and quadricycles (OJ L 7, 10.1.2014, p. 1)

4 Based on CARE 2015 data and TRL, Seidil, May 2017 including the additional Technical Annex to the
report, c o reffeetivemasa analysisCod Balicy Options for the mandatory impletiamntaf
different sets of vehicle safety meastrd&de vi ew of the Gener al Safety and
not yet published
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1 Frontal impacts and the protection of occupantsresulting in abou63% (8650/yr) of
all occupant fatalities in LDV and HDV, as well as a need for fire and electric shock
prevention after a crash occurrence;

9 Side impacts and protection of occupantgesulting in aboutl7% (2325/yr) of all
occupant fatalities in LDV and HDV, as well as a need for fire and electric shock
prevention after a crash occurrence;

1 Rear impacts and protection of occupantsresulting in aboutc% (725/yr) of all
occupant fatalities in LDV and HDV, as well as a need fi@ and electric shock
prevention after a crash occurrence.

and

1 Pedestrian and cyclistprotection hit by thdront-side of a vehicle, resulting in about
78% (5250/yr) of all pedestrian and cyclist fatalities hit by LDV and HDV;

1 Pedestrian and cyclistprotection hit by theside of a vehicle, resulting in abo@%
(575/yr) of all pedestrian and cyclist fatalities hit by LDV and HDV;

1 Pedestrian and cyclistprotection hit by theear-side of a vehicle, resulting in about
11% (750/yr) of all pedestrian and cyst fatalities hit by LDV and HDV.

As the protection of persons is central to the reduction of road casualties, this aspect should be
the focus of attention in the context of actions that are analysed within this Impact
Assessment.

1.7.Slow market uptake of rew safety features in the vehicle fleet

The rapid development of accident avoidance technologies in the past years has resulted in the
availability of a panoply of driver assistance features (e.g. autonomous emergency braking,
lane keeping assist, revergisamera) that have a great potential to improve road safety, by
ei ther avoiding collisions altogether or re
levels. In parallel, improved active safety features (e.g. window airbags, deployable bonnet,
safey belt pretensioners and load limiters) as well as passive safety features (e.g. energy
absorbing windscreens, larger windows on trucks) also play an important role to further
reducing the number of fatalities or injuries in collisions that will inelytatill occur. The
voluntary market uptake of new vehicle safety features however has shown to be rather slow,
as typically, mainly larger luxury cars did benefit from these new featl?assive safety
measures beyond those that are imposed and thabapimarily directed at protecting the
occupants (i.e. pedestrian safety) are rarely incorporated in -velaries on a voluntary

basis.

1.8.Competitiveness and innovation

It is envisioned that the current road safety problems can help to stimulate iondoasafer

cars and technologies. As mentioned above, innovation on safety features has been limited to
certain market segments so benefits are not optimal across the board. However, any
introduction of new legislative measures shall not harm compesgsof car manufacturers

and suppliers nor penalise their capacity to innovate..

1.9.Efficiency of measures introduced so far

Given the very recent timeframe in which the latest safety measures have become mandatory,
or in some cases still have to, the disper®f fully compliant vehicles within the EU fleet is

not yet achieved and will take up to 2025. This issue is the direct consequence of the choice of
the colegislators in 2009 to have long transitional arrangements for the implementation of the
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measuresGiven, these very long transitional arrangements, a comprehensive evaluation of all
the measures adopted so far could not be completed.

1.10. Market description

The evolution of fatalities depends on a large number of factors, such as economic
developmen{GDP/capita), mobility level (number of vehicle kilometres driven) or exposure,
vehicle safety technologies, driver trainings or behaviour or road infrastructure.

At the same time, the impact of safety measures will depend on the improvements of vehicle

technology and gradual penetration of the safety measures into stock of all vehicles. Even

though we do not have granular data to approximate the current state of safety measures
penetration in the car fleet, we can approximate it by the fleet renewahnatéise age of the

car.

When observing an historical evolution of road accidents, we note that most European
countries present similar accident trends which differ on the timing, depending mostly on the
economic situation of countriég(figure A10.1 Annex10). After a peak there is a high
decrease on the number of accidents, followed by a stabilisation of the trend, with a lower
decline rate of accidents. Western European countries experienced a high reduction of road
accidents dur i ng letSutherroEurdpean aqurtdries7didl iat expeviemde a
sharp decrease until some years later. Eastern countries experienced a big decline much more
recently, around 2007, with some countries still being in this transition ffhase.

During the past decades, thember of vehicles per inhabitant has increased, but we observe
different regional tendencies. The number of passenger cars per thousand inhabitants has
gradually increased in all Europe since 1990 (figure A10.2 Annex 10). The steep growth in
Eastern Eurpean countries contrasts with a moderate increase in Western Europe and Central
Europe. By 2015, the number cars/thousand inhabitants in South European countries was
similar to Central European Member States, while Eastern countries are quickly cafching

and approximating to similar figures to those in Western countries.

On the other side, we observe big differences in vehicle fleet composition between Member
States. Even though most of the measures proposed in this Impact Assessment have already
attainel a certain level of maturity in the marKetits integration in different EU countries

might remain heterogeneous. From 2007, we observe renewal rates of passenger cars to
decrease in all Europe, with especially remarkable falls in South and Westere Btigppe

A10.3 Annex 10). Central European Member States were less affected than other regions, and
kept a quite stable renewal rate from 2004 to 2015. From 2013 onwards, most Member States
changed the tendency and started experiencing a faster renégvanrgpassenger cars.
Nowadays, Central Europe and Western Europe are the regions with faster renewal rates,
while South Europe and Eastern Europe are slowly recovering.

These differences are confirmed when observing the age of the current car flétrémtdi
countries (Figure A10.4 Annex 10). Member States such as UK, Germany and France have
more than half of their fleet composed of relatively new vehicles: 19% of their fleet is not
older than 5 years, with less than 15% of cars being older thanai€. y&n the other hand,

other Member States, such as Poland, Hungary or Spain still present relatively old car fleets,

42 Kopits and Cropper 2003

43 COWI report
4 TRL, Seidlet al, May 2017 https://publications.europa.eu/en/publiondetail//publication/77990533
914411e%b92d0laa75ed71al
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with more than half of the fleet older than 10 years, and in some cases, even a notorious share
of cars older than 20 years (Poland 32a¥d Latvia 22%).

1.11. Outdated safety exemptions for SUVs, MPVs, vans and the like

Currently, heavy passenger cars (e.g. family van, SUV, ®JRPAnd all light commercial
vehicles (e.g. cargo delivery van, pigg) are fully exempted from the frontal crashitests
introduced in 1996. At that time the exemptions were introduced based on either a very low
market availability of such vehicles or the notion that utility vehicles would have severe
difficulties to comply due to their size and mass. It was furthggested that compliance

with the legislation would make larger and heavy cars stiffer at the front, and that this would
create a specific problem for small rRoompliant older cars in collisions with newer
compliant heavy cars (i.e. compatibility mismatciHowever, this issue has become
increasingly obsolete over time, given that a high percentage of small cars in thenibeet

meet the frontal impact e8et crash requirements.

The absence of frontal crash testing requirements for light commercialeseehs a whole,

based on the notion of size and mass as with SUVs, presents the situation that workers that are
required to drive light commercial vehicles to carry out their duties cannot rely on a
harmonised minimum level of frontal crash protectione Hetual safety level depends fully

on the vehicle purchase choice made by their employers and even that safety performance is
not subject to a guaranteed level.

In practise, the actual safety level may vary significantly between two vehicles that tappear
be completely identical in terms of looks, but that differ on a technical level. Some equipment
may be fitted, but their performance can be erratic, given that there is no control mechanism
due to the nature of the exemptions in the current legislation.

Vehicles that do not have a seating position under just 70 cm above ground level are in turn
fully exempted from the side impact crash test. Also in this case it notably includes those
passenger cars that can be characterised as SUVs as well as dgipeeryahs. The
exemption was based on a | ower risk of bodil
position. In principle this reasoning is still valid, but the regulations contain other safety
criteria covering spontaneous door opening in a coastll doors being jammed shut after a

crash, which are then also neglected, putting occupants of these vehicles at a risk.

Rear impact crash testing has been exempted altogether for all vehicle categories although the
relevant test specifications and vegments have existed on UNECE level that apply in the

EU since its accession in 1997ts current application in the EU is mandatory, but with a
specific exemption concerning the rear crash test.

When mototvehicles are exempted from these type ofltitests, the postrash protection
against electric shock and fire risks can also not be guaranteed.

4 Family van is generally defined as a passenger car version of e.g. a cargo delivery van with windows all

around and up to 9 seating positionSUV means Sport Utility Vehicle generallyfateed as a large station
wagon shaped vehicle with high riding position that is designed to be used on rouggdo$rfaces, but
that is rather often used on urban roads and motorivdy®V means MultiPurpose Vehicle generally
defined as a family varhut not derived from a cargo delivery van, with high riding position and up to 9
seating positions

Eurostat, Road transport equipmérgtock of vehicles

47 0J L 346,17.12.1997, p. 78
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In the light of the success of SUVs in the marketplace, up from only 3% in 1996 to 14%
market penetration in 20¥6and the increasing sales figufeer light commercial vehicles

with the market addressing urban mobility solutions the justification for these exemptions has
to be reconsidered. In addition, the accelerated shift towardsem@ssion mobility with

electric vehicles and their heavy and highamaty batteries also plead for-examination of

these exemptions as battery powered vehicles need to offer adequate protection against
electric shock and vehicle fire after a crash. It should be recognised that e.g. consumer testing
points to certain marfiacturers that may very well design and construct vehicles based on due
diligence. However, given this very unclear situation, it has also proven to be impossible to
quantify this specific problem. Hence the safest way forward would be to scrutinisal the ol
justifications with a view to lift these exemptions, to ascertain that they cannot have an
unintended negative effect on the already precarious status quo.

1.12. Contribution to the reduction of the regulatory burden on companies

The initiative has a REFIT diemsion, but is not expected to have a significant impact on the
regulatory burden for manufacturers or national governments. Vehicleapgreval is
already covered by the existing vehicle legislative framework (Framework Directive
2007/46/EC) and the ihgsion of any new safety measures is to be integrated within that
framework.

Although the relevant vehicle testing and certification procedures can be performed within the
existing typeapproval infrastructure available in the Member States, additiortalgesnd
certification cost will be applicable. These costs are however insignificamelation to the
overall cost of the development of a new vehicle model (typically ranging from several
hundred millions to several billions euros).

The original GSRntroduced a range of vehicle safety measures, but also aimed to achieve
simplification based on thEARS21 High Level Group recommendatignsy replacing 38

EC Directives with equivalent and wondde harmonised UNECE regulations. The
proposed new vehicleafety measures covered by this initiative should also adhere to this
principle and where detailed technical testing provisions do not yet exist, they should clearly
be developed on UNECE level. In the same vein, several EU Regulations that currently
implement the GSR will be repealed and replaced by equivalent UNECE regulations that have
in the meantime been introduced.

Because of the transparent stakeholder engagement and frequent reporting in EU Working
Groups and UNECE Working Parties, there has Isggmificant interest by other Contracting
Parties to engage on UNECE level. For instance, work to develop safety standards has already
started on Lane Keeping provisions, Autonomous Emergency Breaking for cars and for
pedestrians and cyclist detection twe front and to the side of trucks cabs, as well as for a
direct vision standard for heavy duty vehicles by countries including Japan, Russia and
Canada.

48
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http://www.acea.be/statistics/tag/categoryMpehetration
http://www.acea.be/statistics/tag/categoryfilmuntry-registrations

Fitness Check of the Legal Framework for the TFppproval of Motor Vehicles -
http://ec.europa.eu/smamrgulation/evaluation/search/download.do?documentld=9407681

®1  COM(2007) 22 final CARS 21 High Level Group was mandated to make recommendations for the short,
medium and the long term public policy and regulatory framework for the European automotive industry
that enhances global competitiveness and employment while sustaining furdlgeess in safety and
environmental performance at a price affordable to the consumer
http://ec.europa.eu/DocsRoom/documents/1891/attachments/1/translations/en/renditions/pdf
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The proposed initiative will consolidate in one legal act and repeal the three currently
applicable o-decision regulations, namely the General Safety Regulation, the Pedestrian
Safety Regulation and the Hydrogen Safety Reguldtias they share specific similarities

that will result in simplification of this EU legislation. In particular, a further ddividual
implementing measures of the three main acts will be repealed and replaced, on the one hand
with UNECE Regulations that have been adopted in the meantime, and on the other hand with
one delegated act and one implementing act.

The proposed actiors future proof. The envisioned measures are to be put in place on a
0technology neutral déd basis. The overall vehi
further adhere to the established and industry welcomed principle of preferred development

on UNECE level for reasons of worldide harmonisation. It is also highly preferential in

terms of its potential for efficient adaptation of vehicle safety rules to technical progress. It
means that on the one side manufacturers can innovate to meetthesafety performance
objectives, without dictating the technical approach, but also that the Commission as regulator
can efficiently address technical progress and urgent safety needs through more simple
integration within the EU legislative framework.

Finally, thanks to the technology neutral approach, manufacturers will be enabled to exceed
the minimum requirements with deployment of new innovations. This is in particular
important given the transition to more autonomous functions in vehicles, véhic&hicle

and vehicle to infrastructure communication. The room that is going to be provided for
innovation allows for various options that can benefit the further development of connected
and automated transport, e.g. use of advanced sensors and/@scimesad sensing.

2 Regulation (EC) No 79/2009 of the European Parliament and of the Cofibdilanuary 2009 on the type
approval of hydrogepowered motor vehicles and amending Directive 2007/46/EC (Text with EEA
relevance), OJ L 35, 4.2.2009, p. 32
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1.13. Main problem drivers and consequences

Figure 4: Problem tree
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3. WHY SHOULD THE EU ACT?

The Legislative Framework for typgpproval of vehicles in general is based on Article 114 of

the TFEU andcontributes to the implementation of the internal market for goods. Vehicle
safety requirements are already harmonised at the EU level, which not only prevents
fragmentation of the internal market, but also ensures equal health and safety standards across
the EU as well as offering advantages of economies of scale: products can be made for the
whole European market, instead of being customised to obtain national approval for every
single Member State.

If actions to address road safety problems were toksn tadividually by Member States at
national level by imposing additional specific performance requirements, there would be a
particular risk of creating obstacles to the free movement of motor vehicles. This risk has
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clearly been demonstrated in the dissions about the more strict requirements concerning
the positioning or repositioning of the steerinbeel of new or previously registered vehicles
designed for lefside traffic in order to be used on public roads of Member States with right
side traffc™.

Another example, demonstrating this risk is linked to local or regional level prohibition of
vehicle circulation, for instance inside of certain cities or city sections that would require
more stringent safety equipment on vehicles than required blegitlation. In some cases

this is limited to public procurement methods, for instance by the city of Copenhagen with
guidelines for procurement of garbage collecting services, requiring that the garbage trucks
used should be designed to maximise the wajétsurrounding vulnerable road users, e.g.
with glass doors for increasing the driver's field of visiol is however also known that the

city of London is working on actually banning EU compliant vehicles from city areas if they
do not fulfil specificadditional safety criteria For this purpose, the mayor of London is
currently already finalising a set of comprehensive rules on a direct vision standard for
trucks®, hence there is clear added value to take action at EU level.

Furthermore, given the d& of rapid uptake of new vehicle safety features, as outlined in
section 2.2 above, and the fact that the typical fitment rates are still well below what could be
considered an effective and appropriate proportion of new vehicles, these matters should
rather be considered for EU legislative action.

In addition, making available, on a large scale, ma#gicles with raised sophistication will

also have consequences concerning several aspects related to vehicle drivers as well as the
infrastructure. Notablyhese could include incorporating knowledge and awareness of new
technologies in driver training programs as well as optimisation of road markings and traffic
signs for the increasing automation functions depending on that type or road infrastructure
input. As such, it is again underlined how important the integrated approach remains.

4. WHAT SHOULD BE ACHIEV ED?

The general objectiveof the proposed initiative is tcontribute to a further reduction of
the number of traffic accident fatalities and severe injues.

The problem definition has pointedtiwo specific objectivego address the general objective
in terms of physical protection of persons:

1 Occupants of vehicles involved in collisions need to be protected
1 Pedestrians and cyclists struck by a vehielneed to be protected

A range of underlying problems have also been identified. The slow market uptake of new
features and abolishing of outdated vehicle safety exemptions can be addressed when
measures indeed focus on upgrading EU vehicle safety wiitrete vehicle safety measures

and new features. Competitiveness and innovation are general issues that need to be taken on
board regardless of the proposed solution. The lack of data on the efficiency of measures that
have been adopted in the past cafeoaddressed for those measures per se, but to promote a
workable solution for new measures that are presently under consideration.

As previously outlined, the legislative framework addressing vehicle safety consists of on the
one hand the GSR and on thiner the PSR that are thus subject of this Impact Assessment.

3 Judgement of the Court (Fifth Chamber) in Case C61/12

*  COM(2013) 913 finat

®  https://tfl.gov.uk/cdn/static/cms/documents/sdéeries-schemetraffic-regulationorder2015. pdf
5 http://www.tfl.gov.uk/directvision-standard

a
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Reduction of traffic casualties can be achieved through the introduction of new vehicle safety
measure implementing legislation, adopting existing implementing legislation available e.g.
on UNECE levet’ to which the EU is a Contracting Parby, by adapting existing mandatory
legislation in the context of the specific objective.

5.

The main problem to tackle has been identified as the persistent high number of accidents that

Figure 5: Objective tree
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in turn leads to a high number of fatalities and a high number of severe injuries.

57

Council Decision of 27 November 1997 with a view to accession by the European Community to the
Agreement 6the United Nations Economic Commission for Europe concerning the adoption of uniform
technical prescriptions for wheeled vehicles, equipment and parts which can be fitted to and/or be used on
wheeled vehicles and the conditions for reciprocal recognéfoapprovals granted on the basis of these
prescriptions
Decision (EU) 2016/1790 of 12 February 2016 on the conclusion of Revision 3 of the Agreement of the
United Nations Economic Commission for Europe concerning the adoption of uniform technical
prescriptions for wheeled vehicles, equipment and parts which can be fitted and/or used on wheeled vehicles
and the conditions for the reciprocal recognition of approvals gramtetie basis of these prescriptions
(6Revi sed

1958

(6Rev

Agreement 6)

ised 1958 Agreementd) (0J L

(O0J L 274, 11.10.2016,
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The solutions mentioned below try to address the main problem by eitheletelgnpvoiding
and lower the number of accidents or by lowering the severity -@varded accidents to
lower the number of fatalities and severe injuries.

The different measures listed below have been selected on the basis of the Comrpission's
study "Benefit and Feasibility of a Range of New Technologies and Unregulatgd
Measures in the fields of Vehicle Occupant Safety and Protection of Vulnerable Road
Users"®, that initially analysed over 50 possible vehicle safety measures. The initial Jist of
potential measures was brought forward by the Commission, but the stakeholders added
possible measures for analysis in the course of the frequent consultations that took place. For
reasons of transparency this process and the suggestions contributed by idhbs | var
stakeholders were fully documented in the respective study.

All suggested measures were in a first step assessed on the baamshility andexpected
costeffectivenessIn a second step a reduced list of around 20 measures was based on the
resuls of the initial assessment and it was looked at whether the potential measurgs were
available through existing, robust or otherwise feasible technologies and whethgr such
technologies would be affordable.

For all measures that were assessed positivhlyindividual costs and benefitswere
assessed. This was also done foratfiectivenesof measures. These assessments were hased
on literature studies or input provided by stakeholdersin the course of the consultations

Subsequently, in the contextatargeted stakeholder workshop evalitdata was explicitly
shared with all/l stakehol ders on .G&thkelolderss he et
were then asked to agree with this data or to provide updated figures and data sourcgs if they
did not agee. By this thestakeholderseventuallyendorsed all input datathat was to be¢
used for the purpose of this Impact Assessment, i.e. the vehicle manufacturers, supplier
industry, safety advocacy and environmental groups, as regarcisstseand effectiveass of
the range of safety measures

In the final stage thetakeholdershoweverinsisted that the assessment of the benefits fand
costs for multiplegrouped measuresvould be assessed incambined fashion andnot on
individual basis, for each vehicle cagory. Indeed, some of the proposed measures (were

targeting the same accident type and thus had a mutual influence/interaction on the |level of
their effectiveness. E.g. autonomous braking avoiding a collisieavis improved restrainit
systems in case afrashingi if the collision is avoided, the improved restraint system is

effectively of no use, however, no measure is 100% effective, so there is still a significant
merit to improve the restrain systems although its specific effectiveness figure nedxusd
adjusted downward. Some features also use a common technology (e.g. forward [looking
camera for autonomous braking, lane keeping and intelligent speed assistance) gnd their
grouping would save cost.

On this basis, the cost and benefit analysis ofitbasures was adapted accordingly. It should

be mentioned as a concrete example, that the
was one of the 20 shdisted measures was potentially ceffective as a standalone
measure, but with the simulmo us i ntroduction of Al ane keerg

independent accidentology data provided on behalf of the vehicle industry, the occurrence of

%8 http://bookshop.europa.eu/en/benefittfeasibility-of-a-rangeof-newtechnologiesandunregulateel

measuresn-thefield-of-vehicleoccupantsafetyand protectionof-vulnerableroadusers
pbNB0714108/;pgid=Ig1Ekni0.11ISROOOK4MycO9B0000BAJItQVY:;sid=ap3uO3R
V8j2wGFgpf Lm_ yCUpo9Rv=

26


http://bookshop.europa.eu/en/benefit-and-feasibility-of-a-range-of-new-technologies-and-unregulated-measures-in-the-field-of-vehicle-occupant-safety-and-protection-of-vulnerable-road-users-pbNB0714108/;pgid=Iq1Ekni0.1lSR0OOK4MycO9B0000BAJ9tQVy;sid=OT_-Ap3uO3P-V8j2wGFgpf_Lm_yCUpo9P-w=
http://bookshop.europa.eu/en/benefit-and-feasibility-of-a-range-of-new-technologies-and-unregulated-measures-in-the-field-of-vehicle-occupant-safety-and-protection-of-vulnerable-road-users-pbNB0714108/;pgid=Iq1Ekni0.1lSR0OOK4MycO9B0000BAJ9tQVy;sid=OT_-Ap3uO3P-V8j2wGFgpf_Lm_yCUpo9P-w=
http://bookshop.europa.eu/en/benefit-and-feasibility-of-a-range-of-new-technologies-and-unregulated-measures-in-the-field-of-vehicle-occupant-safety-and-protection-of-vulnerable-road-users-pbNB0714108/;pgid=Iq1Ekni0.1lSR0OOK4MycO9B0000BAJ9tQVy;sid=OT_-Ap3uO3P-V8j2wGFgpf_Lm_yCUpo9P-w=
http://bookshop.europa.eu/en/benefit-and-feasibility-of-a-range-of-new-technologies-and-unregulated-measures-in-the-field-of-vehicle-occupant-safety-and-protection-of-vulnerable-road-users-pbNB0714108/;pgid=Iq1Ekni0.1lSR0OOK4MycO9B0000BAJ9tQVy;sid=OT_-Ap3uO3P-V8j2wGFgpf_Lm_yCUpo9P-w=

such small overlap accidents would be starkly reduced and the residual effectiveness would
no longer wegh up to the cost for structural improvements to the vehicles.

1.14. Measures to completely avoid accidents, to reduce the overall severity of
accidents or to mitigate the outcome of injuries in accidents between
vehicles or vehicles and obstacles

1.1.2. Frontal impact occurrences

New advanced safety features

Several of the possible measures addressing frontal impacts revolve around an active
intervention by vehicle systems or a general aim to either avoid the frontal impact altogether
or to mitigate accident outcome terms of occupant injury levels. Other measures have the
potential to reduce the overall risk of a frontal impact collision or to aid in terms of
measurement of the effectiveness of vehicle safety systems.

Autonomous emergency braking for driving and sill -standing vehicles aheads a new
vehicle safety measurdor LDV, but is already mandatory for HDV. It combines sensing of
the environment ahead of the vehicle with the automatic activation of the brakes (without
driver input) in order to completebtop the vehicle before the collision occursr to reduce

the impact speedthe latter also still having great beneficial effect on injurytisk

1 Action to be consideredmandatory application of autonomous emergency
braking for driving and still -standing vehicles ahead

Alcohol interlock installation facilitation is anew vehicle safety measuréhat is expected

to lead to more vehicles being equipped with an alcohol interlock device, either on a
voluntary basis, due to a national policy for categories ffégsional) drivers or as a result

of a national (recidivist) fitting program, and that threxluces the risk of collision
occurrence

1 Action to be considerednandatory application of alcohol interlock installation
facilitation

Drowsiness and attention étection is a new vehicle safety measurg¢hat detects driver

inattention through system analysis over a given timeframe of erratic driving and steering

i nput, ei ther due to fatigue or due to son
attention. Upordetection of driver inattention, the driver receives a warning to resume normal
attentive driving, or to take a rest, leading t@a@duction of the risk of a collision

1 Action to be consideredmandatory application of drowsiness and attention
detection

Distraction recognition is a furthernew vehicle safety measuré¢hat also detects driver
inattention, but that goes a step further by recognising the situation for which the key shared
feature is the actual absence of visual attention on the driving tgsk, ether due to fatigue

or due to some activity that competes for a
detection of driver inattention, the driver receives a warning to resume normal attentive
driving, leading to aeduction of the risk of frontal collision.

1 Action to be considerednandatory application of drowsiness recognition

% https://ec.europa.eu/transport/road_safety/specialist/knowledge/speed/speed_tislaisser_in_

road_safety/speed_and_injury_severity en
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Emergency stop signais anew vehicle safety measuréhat consists of a rapid flashing of

the brake lamp when full brakes are applied. This system is dedyaedress fronto-rear
accidents. Drivers following a hatwtaking vehicle are instantly aware that the vehicle in
front is braking with a high retardation so that they can take appropriate action. It helps
drivers to avoid late recognition of the hdnaking situation that mighirevent a collision

or reduce the resulting impact speed

1 Action to be considereanandatory application of emergency stop signal

Intelligent speed assistancés anew vehicle safety measuréhat works with the driver to
provide nonintrusive haptic feedback, preferably through the accelerator pedal that could be
overridden by the driver, to promote the adoption of a (slightly) reduced speed in accordance
with the maximum permissible speed limit. Speed limit information wowdplovided
through a combination of optical recognition of maximum speed signs as wellteslae
detailed map data or reine overthe-air type data. The link between speed in excess and
increased severity and frequency of accidents has long bemrliststd. This measure is
expected taeduce the risk of collision occurrence, but also the resulting impact speéa

those collisions that will not be prevented.

1 Action to be considereanandatory application of intelligent speed assistance

Lane keeping assistis a new vehicle safety measur¢hat either keeps the vehicle in its
driving lane by correcting driver steering input where appropriate. In a first step the measure
recognises that the vehicle is about to leave or no longer followpgiveiate lane, but then

only actively intervenes to keep within the lane in the particular case where also an imminent
threat such as leaving the road, or leaving the lane when a collision with other traffic or road
obstacles is about to occur. This \@aisafety measure therefareruces the risk of frontal
collision occurrence through its avoidance potential

1 Action to be consideredmandatory application of (emergency) lane keeping
assist

Tyre pressure monitoring systemis anew vehicle safety measuréor all vehicle categories
except passenger cars for which it is already mandatory. The system reports situations of a
critically underinflated tyre to the driver. Underinflated tyres can lead to poor vehicle
handling and increased stopping distances, @dresult in catastrophic tyre failure, and
subsequent loss of control of the vehicle, due to increased stress and heap uilkde tyre.

This vehicle safety measure therefoeeluces the risk of collisions through its avoidance
potential.

1 Action to be consideredmandatory application of tyre pressure monitoring
system

Event (accident) data recorderis anew vehicle safety measuréor LDV that stores a range

of vehicle status data over a specific timeframe (short duration in conventional vehicles, long
duration in vehicles with highly automated functions) before, during and after a crash, usually
triggered by airbag deployment.dhould facilitate a standardised form of interrogation and
should store critical crastelated information such as vehicle speed, state of restraint systems,
detection and monitoring systems, light signalling devices and driver direct control input
parametrs (e.g. steering wheel angle, accelerator pedal, brake force), as well as the level of
activation and influence of accident avoidance systems, and further relevant vehicle data at
the time of the collision, without linking it to any data facilitating tdentification of a
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vehicle other than its make, type, variant and version and specific fitted optional equipment.
Although studies show a range refductions in accidentswhen fitted’, the addition othis

device would actually make the effectiveness afiost of the above vehicle safety systems
measurable i.e. a key element of setting objectives. The relevant data for the purpose of in

depth accident analysis should be made available in a considerably more accurate, consistent

and barrieiffree way.

1 Actionto be considerednandatory application of event (accident) data recorder

Extension of existing measures:

Occupants protection in frontal crashes is currently regulated in the EU thrdugihtad
impact off-set crash test that was introduced within theU in 1996, subsequently
harmonised on UNECE levéland amended several times to account for technical progress.
The relevant vehicle safety measur&SECE regulation No 94°,

As described in section 2.heavy passenger cars and all light commerciaicleth are fully
exempted from the frontal crash testing (as introduced in 1996), based on low market
availability, difficulties to comply and potential compatibility mismatch that may have been
applicable at the time. Presently, the exemption of theseleshis no longer justified or
desirable.

1 Action to be considerechdd heavy passenger vehicles (e.g. SUVs) and all light
commercial vehicles to the scope of the mandatory frontal eHet crash tests

Further benefits are foreseen in the field of occupastiection in frontal crashes whemaw

type of crash testis added to the above that focuses starklynguroving restraint systems

(i.e. airbag and safetyelt combinations) to encourage adaptive restraints protecting a broader
demography of occupants.§. small females and elderly) than the current test achieves. The
test protocol already exists on UNECE level, but the specific objective would further benefit
from a specific revision to enhance that protocol. The relevant vehicle safety measure is
UNECE regulation No 137"

9 Action to be considereanandatory application of full overlap frontal crash that
focusses on restraint system (i.e. safety belt and airbag system) performance.

Finally, a note for informatiorSafety belt reminder systentor the frontseats in all moter

vehicles and also on the rear seats in passenger cars and vans have in an early stage of the

preparatory work also been identified as a -effgctive safety measure. This was also the
case forimproved rear underrun protection device on trucks, removal of exemptions for
lateral protection deviceson Special Purpose trucks, as welfies prevention measures on

0 https://ec.europa.eu/transport/sites/transport/files/docs/study_edr_2014.pdf

1 Directive 96/79/EC

62 Council Decision of 27 November 1997 with a view to accession by the European Community to the
Agreement of the United Nations Economic Commission for Europe concerning the adoption of uniform
technical prescriptions for wheeled vehicles, equipment and parts which can be fitted to and/or be used on
wheeled vehicles and the conditions for recipraeabgnition of approvals granted on the basis of these
prescriptions (ORevised 1958 Agreement0) (0J L
Decision (EU) 2016/1790 of 12 February 2016 on the conclusion of Revision 3 of the Agreement of the
United Nations Economic Commission for Europe concerning the adoption of uniform technical
prescriptions for wheeled vehicles, equipment and parts which can be fitted and/or used on wheeled vehicles
and the conditions for the reciprocal recognition of apdsogaanted on the basis of these prescriptions
(6Revised 1958 Agreementé) (OJ L 274, 11.10.2016,

6 0JL 254, 20.9.2012, p. 77

®  Not yet published
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buses. These matters have in the meantime all been adequately addressed in the context of
technological progress in the respeetUNECE regulations and will thus become obligatory
in accordance with the transitional provisions in those regulations.

1.1.3. Side impact occurrences

This is currently regulated in the EU througkide impact crashtest that was introduced in

1996° on EU level, that was subsequently harmonised on UNECE level, and that has been
amended several times to account for technical progress. The relevant vehicle safety measure
is UNECE regulation No 95°.

As described in sectiomghd. 3eatéengaipmmsvehba
exempted from the side crash testing as introduced in 1996, that causes other safety criteria
that are normally also checked in this test to be omitted as well. In line with the clarification
provided for frontal impaadff-set crash, thexemption of these vehicles is no longer justified

or desirable.

1 Action to be considereddd vehicles with a high seating position (e.g. SUVs and
vans) to the scope of the mandatory side impact crash tests

Additional benefits are foresa in the field of occupant protection in side impact crashes
when anew type of side impact crash tesis added to the above that focuses on a vehicle
side collision with a rigid narrow polg.e. pole side impactwhen skidding off the road) to
demand a mch better protection in the head strike area of the occupants with interior parts of
the vehicle (e.g. side curtain airbag protection). The vehicle safety measure already exists,
namely in the form oUNECE regulation No 135’

1 Action to be considerednandatory application of pole side impact crash test

Review of further new vehicle safety measures and opportunities having a significant
potential toaddress side impacts:

Autonomous emergency braking for driving and stiltstanding vehicles ahead
Alcohol interlock installation facilitation

Drowsiness and attention detection

Distraction recognition

Intelligent speed assistance

Tyre pressure monitoring system

Event (accident) data recorder

S I N

1.1.4. Rear impact occurrences

There are no measures currently at our dispbsalshould be amended to reach this specific
sub-objective, nor are there proposed new vehicle safety measures that are specifically and
exclusively geared towards it. The only existing legislation that regulates rear impacts
revolves around head restraiperformance in UNECE regulation No® 7o mitigate the
effects on occupants in terms of whiplash protection. However, this regulation is subject to
adaptations to technical progress in the context of ongoing regulatory work under UNECE

5 Directive 96/27/EC

® 0JL 183, 10.7.2015, p. 91
7 Not yet published

% 0JL 230, 31.8.2010, p. 81
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and the beneficiakffects thereof are therefore incorporated into the baseline scenario in
which no specific additional EU regulatory actions are taken.

On the other handJNECE regulation No 34° on fire risks, fuel tanks and rear impact
protection, applies on an obligayobasis in the EU. Again, this legislation suffers from the
fact that specific exemptions apply which has the detrimental effect that those vehicles are not
tested in terms opostcrash protection against fire risks. It is also explicitly necessary to
acelerate the work on including protection against electric shock in the regulation, as has
been done for all other vehicle crash legislation on UNECE level, as that is currently not yet
the case for this regulation. This is particularly important given(thdirid) electric vehicle
propulsion battery packs are often located in the rear luggage compartment section of
conventional vehicles.

1 Action to be considerecadd the mandatory application for rear impact testing
and also address postrash electric saéty

Review of further new vehicle safety measures and opportunities having a significant
potential toaddress rear impacts:

Autonomous emergency braking for driving and stiltstanding vehicles ahead
Alcohol interlock installation facilitation

Drowsiness aml attention detection

Distraction recognition

Emergency stop signal

Intelligent speed assistance

Tyre pressure monitoring system

Event (accident) data recorder

= =4 =8 -8 -8 _9_95_-4°

1.15. Measures to completely avoid accidents, to reduce the overall severity of
accidents or tomitigate the outcome of injuries that result from impacts
between vehicles and pedestrians and cyclists

1.1.5. Pedestrian and cyclist protection when hit by frontof-vehicle

This specific aspect is currently regulated for LDV thro&ggulation (EC) No 78/200%f

the European Parliament and of the Council on the-&ymeoval of motor vehicles with
regard to the protection of pedestrians and other vulnerable road users, along with its
implementing measures. More recently these requirements have been harmotséeiGin

level, with some adaptation to technical progress, udti&CE regulation No 127°.

The EU legislation, and rather preferably also the UNECE legislation in ordacilitate
future simplification, should be revised tenlarge the current head impat zone as
supported byEU accident datato achieve that theisk of severe head injuries of
pedestrians and cyclists is reducedy means of improved energy absorbing measures
integrated in a bigger overall head contact zone, notably including the frotiéareen area
between the Aillars.

1 Action to be consideregdding head impact area covering the windscreen area
of motor-vehicles

%9 0JL 231, 26.8.2016, p. 41
0 Not yet published
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This Impact Assessment also reviews possible new vehicle safety measures addressing front
of-vehicle collisions with vulneble road users. Several of these measures revolve around an
active intervention by vehicle systems or a general aim to either avoid collisions with
vulnerable road users altogether or to mitigate accident outcome in terms of vulnerable road
user injury évels. Other measures have the potential to reduce the overall risk of a collision.

Autonomous emergency braking for pedestrians and cyclists a new vehicle safety
measure that combines sensing of vulnerable road users ahead of the vehicle with the
autonatic activation of the brakes (without driver input) in order to completedp the
vehicle before the collision occursr to reduce the impact speed

1 Action to be consideredmandatory application of autonomous emergency
braking for pedestrians and cyclsts

It is noted that while autonomous emergency braking (for vehicles ahead) is already
compulsory on buses and trucks, the relevant implementing legislation should be adapted to
technical progress by adding pedestrian and cyclist detection capabiligfias w

Vulnerable road user detection and warning on front (and side) of vehiclés a new
vehicle safety measurethat uses sensing detection or camera monitor solutions to
specifically draw the attention of the driver if necessary and to clearly indicapeetbence

and the location of a vulnerable road user in or about to be in the vehicle path where a
collision is likely to occur if the driver does not take any countermeasures. Accordihg) to
accidentdata, the system should in particular indicate theegree of a pedestrian, and to
some extent cyclists, either visible or invisible to the driver when crossing the-vetiicle
relatively close to its front edge when the vehicle is about to-dfikdéor instance for a

truck stopped at a zebra crossingThis measure is aimed &void collisions with persons

but without active intervention by the system itself.

1 Action to be considerednandatory application of vulnerable road user detection
and warning on front (and side) of vehicle

Vulnerable road use i mproved direct Vi sis@new fvehiclen dr i v
safety measuregeared towards enlarging the field of vision of drivers in bus and truck cabs.
Assuming that the driver is aware of the presencewlierable road user in front of the

vehide, or his or her attention has been drawn to that fact, the effectiveness relies on the
direct visual confirmation by the driver that can take the appropriate counter measures to
avoid a collision with the person

1 Action to be consideredmandatory application of vulnerable road user
i mproved direct vision from driveros pos|

In line with section 5.1.1. the following are further new vehicle safety measures for review
that also has a significant potential to completely avoid fobvehicle collisons with a
pedestrian or cyclist or to mitigate injury outcome. Other measures have the potential to
reduce the overall risk of a freof-vehicle collision with a vulnerable road user or to help
measure advanced safety system effectiveness:

Alcohol interlock installation facilitation
Drowsiness and attention detection
Distraction recognition

Intelligent speed assistance

Lane keeping assist

Event (accident) data recorder

= =4 =8 -8 -4 -9
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1.1.6. Pedestrian and cyclist protection when hit by sid®f-vehicle

There are no measuresri@ntly at our disposal that should be amended to reach this specific
sub-objective.

Review of possible new vehicle safety measures addressingfsigdicle collisions with
vulnerable road users:

Vulnerable road user detection and warning on (front and)side of vehicleis a new

vehicle safety measureas described in chapter 52U accident datan this case supports

that cyclists, and to some extent pedestrians, should be detected at the side of the vehicle
when it i's maki ng afarsideramd atcadlisvom iis dilsout toloaxtord r i v er
instance a cyclist ridingalong the side of a truck in the blind spat This measure is aimed

to avoid collisions with personsbut without active intervention by the system itself.

1 Action to be considerednandatory application of vulnerable road user detection
and warning on (front and) side of vehicle

Vul nerabl e road wuser I mproved idane&wdhiclevi si on
safety measure as described in chapter 5.2. for the presencevofreerable road user on

the side of the vehicleor his or her attention has been drawn to that fact, the effectiveness
relies on the direct visual confirmation by the driver that can take the appropriate counter
measures tavoid a collision with the person

1 Action to be consideredmandatory application of vulnerable road user
i mproved direct vision from driverdéds pos

Review of further new vehicle safety measures and opportunities having a significant
potential toaddress sidef-vehicle collisions with vularable road users:

9 Alcohol interlock installation facilitation
1 Drowsiness and attention detection

1 Distraction recognition

1 Intelligent speed assistance

1.1.7. Pedestrian and cyclist protection when hit by reatof-vehicle

There are no measures currently at disposal that should be amended to reach this specific
subobjective.

Review of possible new vehicle safety measures addressingfreahicle collisions with
vulnerable road users:

Reversing camera or detection systerns anew vehicle safety measuréhat uses camera
monitor or sensing systems that should increase the view of drivers or otherwise warn them of
persons behind reversing vehicles. Particularly vulnerable in this context are short, crouching
or slow moving people, such as the elderly and ahildiThe system should in particular
indicate presence of a vulnerable road usereither (indirectly) visible or invisible to the
driverwhen reversing but without active intervention by the system itself.

Review of further new vehicle safety measures apgortunities having a significant
potential toaddress reanf-vehicle collisions with vulnerable road users:

9 Alcohol interlock installation facilitation
1 Event (accident) data recorder
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1.16,Pol i cy option fABaselineo

This is the option whereby tl&J would not undertake any new action

In line with the standards of the Commission, it is assumed that no actions other than those
already initiated would take place, including the adaptation to technical progress of measures
currently in force, as is common practteelay. The baseline scenario also takes into account
the dispersed voluntary uptake of available safety technologies by vehicle manufacturers, for
instance with the aim to obtain favourable reviews and ratings in new car assessment
programs such as EurdOd\P.

It is understood that the baseline scenario provides for a wide range between pessimistic and
optimistic outlooks. In this initiative however, we have adopted a conservative approach by
selecting the medium effectiveness in assuming that the otherssdor different political
reasons, will take initiatives to improve road safety at local, national and Union level where
this could be applicable.

1.177Pol icy options fiRegul atory approacho
mitigate the outcome of accidents

Based on the preparatory work carried out t
Car Safety in the EUO, and in particular t
depth cosbenefit indicators, a comprehensive list of proposed vehidktysaeasures is
considered for implementatiofgble 1. The elimination of exemptions that currently exist

for front, side and rear impact should bensidered as well. Note that trailers and semi
trailers of categories @and Q are to be considered as part of the overall mogticle
combination according tBU accident datand that no further distinction is made.

Table 1: List of all new safety measures considered for mandatory implementation that
can be integrated into the indicated vehicle categories

| Measure | Descripion | Applicable vehicle categories
Light
Passenger . Trucks and
cars comrqerual Buses trailers
vehicles
AEB-VEH Auton_omous_ emergency braking for driving and st M, N,
standing vehicles ahead
AEB-PCD Autonomous emergency braking for pedestrians and cyc M, Ny
ALC Alcohol interlock installation facilitation M, Ny M,& M 3 N, & N3
DDR-DAD Drowsiness and attention detection My N; M, & M 3 N, & N3
DDR-ADR Distraction recognition M, N; M, & M 3 N2 & N3
EDR Event (accident) data recorder M N,
ESS Emergency stop signal My N, M, &M 3 N2 & N3
FFW-137 Full-width frontal occupanprotection crash test M, Ny
Full-width frontal occupant protection crash test w
FFW-THO advanced measuring dummy and lower appropriate in M; N
criteria thresholds to encourage adaptive restraints
HED-MGI Head impact zone enlargement foedestrian and cyclis M N
protection (to include the windscreen area) : :
Intelligent speed assistance (through -mtrusive haptic
ISA-VOL feedback) M, N1 M;&M 3 N, & N3
Lane keeping assist (emergency lane keeping system
LKA -ELK intervenesonly in case of an imminent threat such M N,
leaving the road, or leaving the lane with oncoming traffic
PSI Pole side impact occupant protection M1 Ny
REV Reversing camera or detection system M N; M, &M 3 N, & N3
TPM Tyre pressurenonitoring system Ny M2 &M 3 N2 & N3
Vulnerable road user detection and warning on front
WlisHpiET side of vehicle M2&Ms N2& N5
Vul nerable road wuser i mpr
VIS-DIV position M2 &M 5 N, & N3
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The costeffectiveness analysis also specifically takes into account existing mandatory
measures and, in particular those that are still dispersing into the fleet. These will continue to
contribute to casualty reductions in the real world in the future thog, effectively reduce

the target populations for some of the proposed measureba(siec).

Table 2: List of existing mandatory safety measures still dispersing into the fleet

| Measure | Descripton | Applicable vehicle categories

Passenger Light _ Trucks
commercial Buses and
cars . )
vehicles trailers
AEB-VEH Autonomous emergency braking for vehicles M, &M 3 N2 & N3
ESC Electronic stability control My N; M, & M 3 N, & N3
LDW Lane departure warning M, &M 3 N2 & N3
TPM Tyre pressure monitoring system M,

Three policy options to be taken into consideration for the-lmasefit analysis have been
defined. These policy options reflect a spec#alection of new safety measures to be
implemented for a given vehicle category on a mandatory basis, as establidher all
vehicle categoriesThe options are distinguished primarily by the level of ambition. They are
separated on the following basis:

T First, by containing a set of stadéthe art measures that that can already be found on
5% to 90% of all new carsokl today depending on the technology and the vehicle
category;

I Second, by, in addition, containing safety measures that are somewhat less frequently

fitted to current vehicle models and that may require a longer developmettintead

for the other vehiclenodels to be also enabled; and

Third, by considering the above plus maximising the overall casualty savings spread

over all vehicle categories, while also promoting innovation in terms of vehicle safety

solutions designed to address driver behaviour imgeof moderrday distraction
sources and lack of effort or inability to continuously check vehicle state or the
surroundings.

1.1.8. Design of options and timeframe for implementation

The options distinguish in terms of ambition as well as efforts needed emubkegical
readiness of safety features. The first option can be quickly and easily implemented by
manufacturers. The second option requires more R&D effort and engineering solutions for a
robust integration. The third option needs considerably more R&It and innovation.

In order to calculate the cebenefits, the envisioned mandatory introduction date of each
separate measure has been taken into account. These dates have a significant influence on the
short and long term effectiveness. They have éwvanv been selected purely taking into
account in particular the readiness of potential technical solutions in the marketplace,
according to broad stakeholder input. Further such input was provided specifically linked to
the anticipated relative burden teetvehicle industry and in particular the effort that is needed

to further optimise the technical solutions as indicated by manufacturers and suppliers. For
example, some technologies that have been chosen by manufacturers and suppliers to address
a givensafety issue, as recognised in the stakeholder dialogue, can benefit from a more robust
performance for which more fieldata and realvorld experience is necessary. A longer lead

time will provide manufacturers appropriate additional time to achieveThat.also allows
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them to investigate potential alternative solutions if that would be more appropriate. The dates

that have finally been selected are fully in line with the agreed CARS21 priritiptes

endorsed and promoted by the Commission. This hpatriicular also been a clear and firm

request by the vehicle manufacturers in the context of the consultations and in their various
position papers. Finally, in the context of
are set to the *1of September foa given year aligning with general implementation dates
following the agreed principle for UNECE regulati®nsThis avoids the situation for
manufacturers to introduce-soa |l | ed O6running changesdé in the
anticipate on seval vehicle changes in one single model year update, as is the industry
practise.

The mandatory introduction dates are grouped into three main timeframeswhere new

vehicle types (i.e. entirely new vehicle models introduced on the EU market) will have to
comply with the new requirements at a first stage, followed by all vehicles sold on the EU

mar ket , i n particular those that were intr o
date, at a second stage:

A From1 September 20210 1 September 2023: This timeframe is applicable to the bulk
of possible new vehicle safety features (in tdtalfeature9 , whi ch r-cempd& esen
solutions that are already available on vehicles in the marketplace and will become
standard equipmenof all vehicles.

A From1 September 20230 1 September 2025: This timeframe conc&risatures for
which still a significant effort of further development and evaluation is needed beyond
the start date of the first timeframe in order to ensure thatitattsolutions can deliver
the expected effectiveness.

A From1 September 2025This longer timeframe is provided only fbrfeature, namely
the improved direct vision from driver's position for HDVs, which will require significant
investment, radesign anadhanges of the cabins. The mandatory compliance date for new
vehicle types remains open to avoid disproportionate and noeffestive phaseut
complications for vehicle manufacturers.

1.1.9. Policy option 1: Generalisation of mature and widely available satg
features

Stateof-the-art and widely available package of safety measure solutions that are not yet
mandatory in the EU and their fitment varies from around 5 to 90% on newly sold vehicles at
present (se@able 3 as well as the mhination of the exemptions linked to SUVs and vans.

Table 3: List of mandatory safety measures in PO1

| _Measure | Descripon | Applicable vehicle categories
Light Trucks
PEEER g commercial Buses and
cars . .
vehicles trailers
M 1 Nl M 2 &M 3 N2 &N )

Autonomous emergency braking for driving and still

AEEAVIER standing vehicles ahead el peuet

AEB-PCD Autonomous emergency braking for pedestrians and cyc -

ALC Alcohol interlock installation facilitation 9/2021 9/2021 9/2021 9/2021
DDR-DAD Drowsiness and attention detection

DDR-ADR Distraction recognition - -

EDR Event (accident) data recorder 9/2021 9/2021

71

http://ec.europa.eu/DocsRoom/documents/1891/attachments/1/translations/en/renditions/pdf
72

https://www.unece.org/fileadmin/DAM/trans/doc/2016/wp29/WRB9-11.pdf- Transitional Provisions
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ESS Emergency stop signal 9/2021 9/2021 9/2021 9/2021

FFW-137 Full-width frontal occupanprotection crash test 9/2021 -
Full-width frontal occupant protection crash test with
FFW-THO advanced measuring dummy and lower appropriate injur - -

criteria thresholdgo encourage adaptive restraints
Head impact zone enlargement padestrian and cyclist

A=A protection (to include the windscreen area) ) )
ISA-VOL ;gteﬂltl)gaecrlg speed assistance (through-idrusive haptic _ _ _ _
Lane keeping assist (emergency lane keeping system th,
LKA -ELK intervenes only in case of anminent threat such as 9/2021 9/2021
leaving the road, or leaving the lane with oncoming traffic
PSI Pole side impact occupant protection 9/2021 =
REV Reversing camera or detection system - - - -
TPM Tyre pressure monitoring system - - -
VIS-DET \s/ilcjjg]?)rfa\?elﬁirc?:d user detection and warning on front and _ )
VIS-DIV Xoii:ior?erable road user impr _ _
Benefit-to-cost ratio 2.95 1.78 4.64 0.56
Total cost per vehicle a 20 a 13 ua 6 ua 6
Fatalities prevented 13785 852 2 0
Severe injuries prevented 63 493 4074 33 47
Slight injuries prevented 276 815 11 208 113 157

1.1.10. Policy option 2: Introducing widely available and less commonly
available safety features as standard equipment

In addition to PO1, this option includes features that are currently also available and fitted to
the vehicle fleet, but which are less common and need more time to fully mature for all
vehicle categories and market segments. It also contains measumisgeth$ver attention to

the driving task and with an overall view on cost effectivenessii@gle 4.

Table 4: List of mandatory safety measures in PO2

| Measure ] Deseription | Applicable vehicle categories

Light Trucks
PEEZBTELEN commercial Buses and
cars . -
vehicles trailers
M 1 N1 M 2 & M 3 Nz & N 3
Autonomous emergency braking for driving and still
AEEAVIER standing vehicles ahead el peuet
AEB-PCD Autonomous emergency braking for pedestrians and cyc ~ 9/2023 9/2023
ALC Alcohol interlock installation facilitation 9/2021 9/2021 9/2021 9/2021
DDR-DAD Drowsiness and attention detection 9/2021 9/2021 9/2021 9/2021
DDR-ADR Distraction recognition - - - -
EDR Event (accident) data recorder 9/2021 9/2021
ESS Emergency stop signal 9/2021 9/2021 9/2021 9/2021
FFW-137 Full-width frontal occupant protection crash test 9/2021 -
Full-width frontal occupant protection crash test with
FFW-THO advanced measuring dummy and lower appropriate injur ~ 9/2021 =
criteriathresholdsto encourage adaptive restraints
Head impact zone enlargement for pedestrian and cyclis
=PRIl protection (to include the windscreen area) e 2O
ISA-VOL Intelligent speed assistance (through-mtrusive haptic 9/2021 _ 9/2021 9/2021
feedback)
Lane keeping assist (emergency lane keeping system th,
LKA -ELK intervenes only in case of an imminent threat such as 9/2021 9/2021
leaving the road, or leaving the lane with oncoming traffic
PSI Pole side impaabccupant protection 9/2021 -
REV Reversing camera or detection system - - - -
TPM Tyre pressure monitoring system - - -
VIS-DET Vulnerable road user detection and warning on front and /2021 9/2021

side of vehicle
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Vulnerable roaduser mpr oved direct

VIS-DIV position 9/2025 9/2025
Benefit-to-cost ratio 2.14 1.35 3.11 1.52
Total cost per vehicle a 36 a 20 ua 60 ua 60
Fatalities prevented 20 081 1005 207 1658
Severe injuries prevented 107 913 5 068 2 064 3888
Slight injuries prevented 389 756 15 536 6421 9 849

1.1.11. Policy option 3: Introduction of a full set of safety features boosting
innovation

As PO2, plus additional safety solutions that are feasible and already exist in the marketplace,
but that have a low fitment rate and market uptake. However, they would maximise the
overall casualty savings in the EU and have the potential to boost safetipn innovation

in the key automotive sector (s€able 5.

Table 5: List of mandatory safety measures in PO3

| _Measue | Descripon | Applicable vehicle categories
Light Trucks
PEEEEES commercial Buses and
cars . .
vehicles trailers
M 1 Nl M 2 & M 3 Nz & N 3

Autonomous emergency braking for driving and still

EEAVIER standing vehicles ahead v SJLua
AEB-PCD Autonomous emergency braking for pedestrians and cyc ~ 9/2023 9/2023
ALC Alcohol interlockinstallation facilitation 9/2021 9/2021 9/2021 9/2021
DDR-DAD Drowsiness and attention detection 9/2021 9/2021 9/2021 9/2021
DDR-ADR Distraction recognition 9/2023 9/2023 9/2023 9/2023
EDR Event (accident) data recorder 9/2021 9/2021
ESS Emergencystop signal 9/2021 9/2021 9/2021 9/2021
FFW-137 Full-width frontal occupant protection crash test 9/2021 9/2021
Full-width frontal occupant protection crash test with
FFW-THO advanced measuring dummy and lower appropriate injur ~ 9/2021 9/2021
criteria threshold$o encourage adaptive restraints
I e I O
ISA-VOL :ggﬂlt;%i% speed assistance (through-drusive haptic 0/2021 0/2021 9/2021 0/2021
Lane keeping assist (emergency lane keeping system th,
LKA -ELK intervenes only in case of an imminent threat such as 9/2021 9/2021
leaving the road, or leaving the lane with oncoming traffic
PSI Pole side impact occupaptotection 9/2021 9/2021
REV Reversing camera or detection system 9/2021 9/2021 9/2021 9/2021
TPM Tyre pressure monitoring system 9/2021 9/2021 9/2021
VIS-DET \S/iL(;Igil;ai);?\irc(I):d user detection and warning on front and 9/2021 0/2021
VIS-DIV Xol;itliog erasle road wser [ mpo 9/2025 9/2025
Benefit-to-cost ratio 1.39 0.53 2.11 1.03
Total cost per vehicle g 51 ua 52 a 97 a 1, (
Fatalities prevented 21337 1283 227 1947
Severe injuries prevented 126 390 6917 2410 5023
Slight injuries prevented 470 747 23 486 8174 13 274
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1.18. Options discarded at an early stage

1.112.Pol i cy opteigad afi $ e@lInfo

This would concern the possibility of using ardustry self-commitment to increase the
vehicle safety in terms of occupant protection as well as protection of pedestrians and cyclists
in the event of an accident, and potential other vehicle safety areas.

Selfregulation and commitment by the vehicle industry agreed by a sp#ic number of
manufacturers covering a certain percentage of the EU vehicle markatrease vehicle
safety in terms of occupant protection in front, side and rear impacts. In this case, industry
would commit to meeting certain-tee-agreed performamcrequirements that could be taken
from various sources such as SAESO™ or new car assessment programmes, e.g. in the EU
or U.S”

This option has been discarded for the following reasons. First this would require, for
achieving tangible results, to iolve a large number of European and foreign manufacturers
with no guarantee to cover all categories of vehicles. Second, there is no political support for
this approach from the European Parliament and Member States and it is also clearly not
supported bythe majority of respondents and stakeholders in the public consultation that
requested an opinion on this matter specifically. Third, a previous attempt-tegdtite the
inclusion of safety features (energy absorbing bonnets and bumpers) failedfn 2001

6. WHAT ARE THE IMPACTS OF THE DIFFERENT POLICY OPTIONS AND WHO WILL BE
AFFECTED?

Given the various three options under consideration pursue the same logic, i.e. addition of
advanced safety features, and only differ by their intensity (number of featided)athe
analysis of impacts does not necessarily discriminate between the three options.

1.19. Social impact

In terms of the various policy optiongaffic accidents still affect hundred thousands of
citizens and their families. The social cost of, foranse, rehabilitation, healthcare, death,
material damage®tc, due to road casualties is estimated to be at least in the order of EUR
100 billion per year as also quantified in section 2. The expected reduction in the number of
road fatalities, severe juries and slight injuries will therefore have a positive impact on
social costs.

So far, advanced safety features have mainly been incorporated in trentighr segment.
Thus, mainly people with high incomes could benefit from such measures. The sompul
addition of advanced safety features on cars will contribute to distribute more evenly the
benefits from these features among EU citizens, regardless of income considerations.

In this context, there have been repeated requests from the Europeamdtdrfor resolute
and determined action by the Commission, as well as Member States calling for the
Commission to act, adhering to a strict regulatory approach.

http:/topics.sae.org/safety/standards/automotive/

https://lwww.iso.org/search/x/query/vehicle%2520safety

http://www.iihs.org/

8 Commission Communication (COM(2001)389final) concerning the voluntary agreement on safer cars fronts
with the European car Indugt(ACEA°
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Some concerns have however been expressed regarding the impact of the introduction of
Event Data Recorders on privacy of data. One of the stakeholders (FIA) even suggested
carrying out an impact study before taking further steps. The intention is that data contained
in the Event Data Recorders should not be linked to the vehicle identificatohenwor
chassis number and thus should allow for anonymised treatment of the information.

Some literature suggests that policy intervention such as introduction of compulsory new
safety measures could encourage reckless driving behaviour due to addigosal of
security, although the views are generally not substantiated. Respondents to the public
consultation however have not raised this as a potential issue for this initiative or the specific
vehicle safety measures as foreseen.

1.20. Environmental impact

The current initiative is also expected to have positive environmental impacts. Throughout the
stakeholder consultations no evidence was brought forward that alluded to any vehicle mass
increase because of the addition of proposed vehicle safety meastinesulthbe of such
significance that it would have a negative environmental impact. Rather on the contrary, some
of the proposed technologies can help contribute to the reduction pfe@@sions and
therefore to comply with the EU targets on climate actiod to the objectives of the Energy
Union. For instance, tyre pressure monitoring affects the wear rate of the tyre as well as the
stability and braking performance of the vehicle increasing its safety on the road. However,
proper tyre pressure also regs rolling resistance and thus saves fuel and reducgs CO
emissions, with a relative effect estimated frebnl2% to-0.43% depending on vehicle
category’. The impact on Cowas emphasi zed also during pub
supports further implemeation of the tyre pressure monitoring system technical
requirements which enable also efficient contribution to the reduction of fuel consumption
andCQe mi ssi ons. 0

In addition, fuel savings and G@missions reduction in the range of 1% to 9% depending o
road type resulting from even a slight reduction of average vehicle speed, may be attributable
to intelligent speed assistance (ISA) systénfaurther benefits were identified in the form of
potential reduction of overall journey time or idling time, dte motorway speed
management potential and traffic incident reductions.

Finally each accident prevented reduces waste due to scrapping damaged cars/parts and
replacing with new ones (e.g. in the NL car damage cost was estimated at between EUR 2,000
and EWR 4,000%°.

1.21. Economic impact

Generally, there will be additional cost associated with mandating new vehicle safety features.
This is due to the fact that new content, materials and equipment is likely to be added to each
vehicle and should be taken into account. Furthermore, engigedevelopment, validation

and typeapproval certification costs of the vehicle safety features are also applicable and add
to the overall cost as well. In principle this will entail an increasing cost of vehicles for the
public.

77
78
79

https://ec.europa.eu/clima/sites/climalfiles/transport/vehicles/heavy/docs/tno_2013 final_report_en.pdf
https://ec.europa.eu/clima/sites/climalfiles/transport/vehicles/docs/ldv_speed_control_devices_en.pdf
The cost of road crashes in thetherlands2016. Page 80.
https://www.government.nl/documents/reports/2016/11/16/tstof-road crashesn-the-netherlands
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It is worth mentioning bwever that in the public consultation most of the respondents do not
expect the introduction of the new safety features to lead to a price increase. Instead it is
expected that safety features will become cheaper anyway and that car insurance wik decreas
as well. This view is largely supported by price change analysis that has been carried out in
relation to other new vehicle requirements (seetion 6.3.3

As far as SMEs are concerned, no major impacts are to be expected, also with reference to the
aralysis in terms of purchase price.

At the level of car manufacturers, most companies are large companies. The number of SMEs
is extremely limited. They either produce srsalies or are considered uismall volume
manufacturers. In the course of thekstaolder consultation events and in the public
consultation phase, they have clearly expressed their concerns indicating that new measures
could bring significant cost due to engineering complexity or lack of accesstteehelf
technology as is the aador large manufacturers. The cost ofhimuse development is not

likely to be offset because of limited vehicle production numbers, while the impact on safety

of these vehicles is negligible in the overall vehicle fleet. These issues can already be
addessed through the existing legislative framework that indeed already contains specific
provisions for small series manufactufers

At the level of suppliers, over 3000 SMEs are in one way or another involved in the supply
chain and likely to benefit froradditional demarfél This is also expected to be the case for
SMEs involved in e.g. knowledge based engineering services, testing and validation.

In terms of concrete costs associated to specific mandatory vehicle safety features, whether
the endconsumer W indeed see a vehicle price increase or not, the policy options are each
studied for their coseffectiveness compared to a baseline scenario, where none of the
measures are implemented on a mandatory basis, but voluntary uptake would continue (i.e.
Poli cy option i Bas el i-effectiveness fesukks refleetpao qompartson ¢ o st
between each policy option with the baseline, i.e. capture only the costs and benefits that
exceed those estimated for the voluntary fitment scenario.

In terms of the remmaing options, the evaluation period was chosen to extend to 2037 in order
to capture the effects of dispersion of the new safety measures into the vehicle fleet via
fitment to new vehicles. Results are calculated for individual years, converted to present
values and summed for the study period extending from 2021 to 2037.

1.1.13. Costs

For each proposed new vehicle safety measul
provided in detail in section 5.4. This accounts for single-afhecosts and ongoing

productio costs, all of which were estimated to be incurred by the vehicle manufacturer from

the time of mandatory introduction. The following costs have been included:

1 Substantive compliance costs incurred by the vehicle manufacturers, including fixed and
variable costs of manufacturing and assembly, and overheads for research and
development; and

1 Regulatory charges and administrative costs, when distributed overvalvetdcles
produced in a year, represent only a smal/|

8 Articles 22 and 23 of Framework Directive 2007/46/EC
8 https://clepa.eu/wontent/uploads/2017/09/CLEP¥embers_cataloguedf
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The total costs for the manufacturer per individual vehicle at mandatory introduction of
proposed measures are assumed to go down due to e.g. economies of soalerGuedl
productivity. The breakdown of costs per measure is available in Tables 76 to 79 of Annex
4.8.7.

Non-quantified costs, notably enforcement costs, are incurred by public authorities linked to
the implementation of legislation and particularly ime tdevelopment of typapproval
requirements. These activities are supported by the automotive industry and so the cost
burden is shared, to some extent. However, the part attributable to the public authorities and
the costs incurred by the vehicle mantfiaers developing the regulations are considered to

be negligible compared to the overall cost of complying with the policy options.

Further nongquantified indirect costs, through potential vehicle retail price increases, have
been considered. Howeveybstantial increases due to the additional proposed new vehicle
safety measures in the medium and long term are not expected. Vehicle manufacturers in the
past have found strategies and practices to balance production costs and regulatory
compliance for imestments of a similar magnitude which did not translate to an increase in
vehicle retail prices, for instance g@missions legislation (seection 6.3.8

1.1.14. Benefits

The Direct regulatory benefits as modelled in the -bestefit analysis consist of castied

avoided due to the intervention. Soci et al u |
injuries (0243 100) and slight injuries (01
mitigated.

The casualty simulation model that has been useétermdine the benefits summarised the
safety measures in three main groups that allowed to take into account their interactions, in
order to avoid doubleounting of casualties prevented (see also Figure 33 in Annex 4.4.8).
These groups are:

T Assisting the dver with the driving task (permanent/ongoing collision mitigation)
T Active Safety (mitigation immediately pllision)
1 Passive Safety (protection during collision)

The groups wer e moatted dneafter thesothérdn the @/erall tasltye r s 6
popul ati on, which allows a breakdown of the
casualty numbers between them.

I The first layer determines mainly the proportiorcasualties that areprevented by
e.g. reducing speed, avoiding distraction

T The second layer subsequently determines the proportiocasialties that are
preventedby in e.g. rear end collisions, pedestrian impact

T The third layemitigates accident outcome with a given effectiveness those that

still will happen

Indirect benef$ of the interventions which are not modelled, due to the complexity of
guantifying, include the increased productivity due to reductions in congestion, improvements
in air quality due to reduced vehicle emissions, reductions in emergency service reafsireme
possible reductions in car insurance premiums and the potential for harmonisation of technical
requirements across world regions and between vehicle manufacturers. Their benefits have
been considered but they are not quantified for this impact asssissihe effect of
considering them would increase the beniefitost ratios in favour of implementing the
relevant policy options.
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Also some of the measures included within the policy options are expected to provide for cost
savings for police enforcemeand other public road safety authorities, such as intelligent
speed assistance, which will increase speed limit compliance without the need for stricter
enforcement.

1.1.15. Impact of additional safety measures on vehicle prices and sales
prices

This section mads predictions of future new vehicle sales numbers and fleet growth based on
extrapolation of historic trends. It is important, in this context, to analyse whether the cost of
the additional safety measures to the vehicle manufacturers would be likedgulo in a
substantial increase in ender vehicle prices and thereby negatively affect new vehicle sales
price. If this was the case, slower dispersion of the safety measures into the fleet might
partially diminish the safety returns, which should then rbflected in the codtenefit
calculation model.

The costs calculated in this study for fitment of the proposed safety measures are to be
understood to reflect the costs to the vehicle manufacturers. The full set of proposed safety
measures, as reflectadall relevant PO3s, is estimated to create additional costs in the region

of U 516 per Jp,assenyerpercalri dMWt, clo ndmeld,cp erl by
and M) , and in the r eghpanatN)adspectively. TiedeRostgwred t r u c k
by the vehicle manufacturers are not expected to be entirely translated into a change in vehicle
retail prices, because the markets for consumer, as well as commercial, vehicles are highly
competitive which is prohibitive of allowing costs tofieessed on directly, as can be observed

in historic pricing data.

Up until 2011, Directorat&e ner a | for Competition publishe
prices within t%hEheseEneportspmdde thd) mdstocandprehensive and
detailed guide tdahe historic development of car prices in Europe yeayear by collating

list prices for cars (i.e. before any dealership discounts) and determining the car price
development in real terms, i.e. adjusted for inflatibable 6shows the price development

during the last decade of available data (2002 to 2011).

Table 6: Year-on-year change in real car prices for the last decadaf available data

Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
vearonyear | 5o, | .0.79% | -1.9% | -1.5% | -1.6% | -1.0% | -3.2% | -3.1% | -0.6% | -2.5%
price change
Note: 2012 and beyondEU car price reports discontinued; no published data

Thesourceof he data is the fAReport o niTechnical annex,c/eass: 2004
to 201106. The car price reports were disconti
significant competition shortcomings in the new cars sector.

It can be seen that cars have become cheaper in real terms in every year of the last reported
decade, despite this being a period in which technical development to meet new and more
demanding emissions and safety standards increased, for exampléstedse Annex 6.

The net effect of decrease in vehicle sales volumes will depend on two factors. The utility of
safety to consumers and how consumers would react to any potential price increase. These
effects are not homogenous across consumers. Whaliteheture says is that demand
increases more when safety increases in vehicles which are equipped with low safety
standards (and vieeersa). At the same time, sensitivity to price increases (price elasticity) is

8 http://lec.europa.eu/competition/sectors/motor_vehicles/prices/report.html
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higher for popular vehicle brands. Theref, introduction of new safety measures could
increase demand, especially of consumers planning to buy vehicles with lower initial standard
safety measures, to the extent that this effect is not offset by a price increase. If the
introduction of new meases pushes prices up, consumers of popular vehicle models with
relatively low safety standards might instead buy on secondary market or continue using their
old vehicles.

1.1.16. Competitiveness and drivers of innovation

The automotive industry, consisting of velei manufacturers (ACER) as well as vehicle
equipment suppliers (CLEP?, fully support a regulatory approach by the Commission.
However it is also important to mention one of the stakeholders (MOBIVIA) has during the
public consultation raised in detdile issue of competitiveness and called upagquickly
adopted EU regulatory provision eventually requiring the introduction of aboard
application platform with an open access for all act&sndardising the way that data is
made available would heh fairer application of competition law.

The vehicle manufacturing industry has been categorised as a sector requiring global
innovation, but retaining strong elements of regional production. Many EU based vehicle
manufacturers are producing more ofithgroducts overseas for overseas markets, up to
about 67% of total company sdafesStill, a significant proportion of EU based car
manufacturing, in the order of 30% to 40%, often in the luxury car segment, continues to be
for export, and the EU has adartrade surplus in the sector. Hence the relative international
competitiveness of EU based production remains a critical factor for the sector going forward.
This can in particular be aided by the first mover advantage of EU automotive suppliers in the
vehicle safety equipment market, the ability to set world standards by means of introduction
of new EU vehicle safety legislation and its global harmonisation potential (e.g. through
UNECE cooperation with neBU Contracting Partié3, the knockon effect é increased
safety reputation of EU vehicle brands and by allowing for economics of scale of vehicle
safety equipment producers leading to lower unit cost and higher profit margins in markets
where the safety technologies are fitted agpimchase option.

For vehicle manufacturing the following main market dynamics megatrends have been
identified. The shift in demand towards fgsbwing emerging markets, tightening of
environmental and energy efficiency standards, a greater urge for the integratigitadf di
services, as well as changes in demographics and urban mobility, all likely to affect the
automotive industry of the future. In this context, the EU has been a leader of automotive
intellectual property and technology, however, this advantage i$y like decrease as
emerging markets begin to develop increasingly sophisticated auto industries themselves. The
EU should therefore aim to retain and increase its important competitive advantages relating
to intangible factors, in particular the high innbwa capacity of the EU vehicle industry,

their supplier base and notably SMEs offering various relevant and crucial knowledge and
skills based services in the sector. I n par
optimally achieve all subbjedives, creates opportunities for the EU automotive industry in
this context.

83
84

http://www.acea.be/publications/article/positipapergeneralsafetyregulationrevision
https://clepa.eu/mediaroom/clepasitionpapertyre-pressurenonitoringsystemspmsreview-general
safetyregulation
https://ec.europa.eu/futurium/en/system/files/ged/iR3dc_reportunderstandingeusectorcompetitivenes_
innewglobal_economy.pdf.

8 http://www.unece.org/fileadmin/DAM/trans/doc/2017/wp29grsg/GRRG 14e.pdf,
http://www.unece.org/fileadmin/DAM/trans/doc/2017/wp29grrf/GREIF03e. pdf
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In the context of new vehicle safety measures that are considered for this initiative, it should

be highlighted that many featur wosds dfvdrksr a 0
effectively when it has to. On the other hand the safety features make use of equipment such

as sensors that may be used for a variety of other tasks that are geared towards driver
assistance and comfort. This means that vehicle manufacturehave t he epport
sell 6 highly desirable optional features su
assistance, indeed nearly autonomous driving functions. For these features the essential
hardware will already be incorporated withihet vehicle for the safety functions. The
manufacturer can enable the more sophisticated use of automated driving features by simply
reprogramming the control modul es and-the p
function st eer tumglsowdiddar andadditidna premius, thuswithout the

basic initial costs and thus for a higher profit.

7. HoOW DO THE OPTIONS COMPARE ?
1.22. Effectiveness

Table 7: List of separated policy options per vehicle category cluster and benefo cost
ratios

Benefit-Cost ) )
ratio BCRs of policy options PO1, PO2, PO3
PO1| PO2|PO3| | 6.0
> 5,0
assenger cars
2.95|2.14( 1.39
M) 40 | PO1
3,0 +=f =
Vans (N 1.78| 1.35| 0.53 i PO2
41 ] T
Buses and coacheg - I I I L 1 J Po3
14.64|(311|211| | 1,0 +— — — LT
M2& M 3) T L I
0,0 T T T 1
Trucks (N2 &N3) | g 56| 152 1.03 M1 M2&M3 N1 N2&N3
and trailers

Based on present valueser entire evaluation period 202037 relative to the baseline scenario (best estimate with indication of
uncertainty ranges from scenario analysis) with indication of uncertainty margin

1.1.17. Effectiveness in achieving the general objective

Table 8to Table 11provide a summary of the effectiveness of the policy options in achieving
the general objective for each vehicle category cluster. The tables compare the total sum of
casualties prevented ke vehicle safety measures across all vehicle categories over the
evaluation period 202i1 2037 across E{28 compared to the baseline option.

It can be observed for all vehicle categories that the number of casualties prevented by
implementation of PO2roPO3 exceeds the number prevented by POl by a considerable
margin. Between all four vehicle category clusters, implementation of PO2 has the potential
to prevent an additional 812 fatalities and 5286 serious casualties compared to PO1 across
EU-28 ove the period 2021 2037. PO3 exceeds the potential of PO2 by furthg43l
fatalities and 2B07 serious casualties.
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Table 8: Comparison of the effectiveness of the policy options for passenger cars;jNh
achieving the general ofective relative to the baseline option

Passenger cars (N POO PO1 PO2 PO3
Fatal casualties prevented 0 13785 20081 21337
Serious casualties prevented 0 63493 107913 126390
Impact compared to baseline n/a + ++ ++
Initial cost per vehicle 0 0201 u 36 ua 51

Table 9: Comparison of the effectiveness of the policy options faight commercial

vehicles(N,) in achieving the general objective relative to the baseline option

Light commercial vehicles (N1) POO PO1 PO2 PO3
Fatal casualties prevented 0 852 1005 1283
Serious casualties prevented 0 4074 5068 6 917
Impact compared to baseline n/a + ++ ++
Initial cost per vehicle 0 a 13 a 20 ua 52

Table 10: Comparison of the effectiveness of th@olicy options for medium and large
buses(M; & M 3) in achieving the general objective relative to the baseline option

Medium and large buses (M2 & M3) POO PO1 PO2 PO3
Fatal casualties prevented 0 2 207 227
Serious casualties prevented 0 33 2 064 2410
Impact compared to baseline n/a a + ++
Initial cost per vehicle a 6 U 60 a 97

Table 11. Comparison of the effectiveness of the policy options for medium and heavy
trucks (N2 & N 3) in achieving the general objective relative to the baseline option

Medium and heavy trucks (N2 & N3) POO PO1 PO2 PO3
Fatal casualties prevented 0 0 1658 1947
Serious casualties prevented 0 47 3 888 5023
Impact compared to baseline n/a a + ++
Initial cost per vehicle 0 a 6 a 60| 0 1 (

1.1.18. Effectiveness in achieving the specific objectives

Table 12to Table 15summarize the effectiveness of the policy options in achieving the
specific objectivesor each vehicle category cluster. With regard to specific objective 1, it can
be observed in general that PO1 is not effective for buses and trucks, and only moderately
effective for passenger cars and light commercial vehicles. PO2 and in particularé?O3 ar
considerably more effective. With regard to specific objective 2, PO2 and in particular PO3
are highly effective, whereas POl is not effective.

Table 12 Comparison of the effectiveness of the policy options for passenger cars;jM

in achieving the specific objectives relative to the baseline option

Passenger| Occupant | Pedestrians | Assessment
cars (M) | protection | and cyclists
in vehicles | protection
POO = = This is the baseline option.
o PO1 comprises seven measures primalélgigned to protect vehicl
PO1 + a ; . R
occupants. The impact on pedestrians and cyclists is minimal.
PO2 ++ ++ PO2 contains additional active measures designed to address d
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drowsiness and inattention and speeding, passive measures to
vehicle occupantgnd active (autonomous emergency braking) &
passive measures (head impact protection) to protect pedestrian
cyclists. The additional pedestrian and cyclist casualties saved (
and serious) in relation to PO1 are considerable.

PO3

++

++

PO3 camtains additional advanced measures against driver distrg
and reversing accidents with pedestrians and cyclists. It prevent
additional casualties in both groups, at the serious casualty leve

Table 13: Comparison of the effetiveness of the policy options foldight commercial
vehicles(N,) in achieving the specific objectives relative to the baseline option

Light Occupant | Pedestrians| Assessment

commercial | protection | and cyclists

vehicles in vehicles | protection

(Ny)

POO = = This is the baseline option.

o PO1 comprises five measures primarily designed to protect vehi

PO1 + a : . R
occupants. The impact on pedestrians and cyclists is minimal.
PO2 contains additional active measures designed to address d
drowsinessand inattention, and active (autonomous emergency

PO2 ++ ++ braking) and passive measures (head impact protection) to prot¢
pedestrians and cyclists. The additional pedestrian and cyclist
casualties saved (fatal and serious) added to PO1 are considerg
PO3 contains additional advanced active measures against driv
distraction and speeding, passive measures to protect vehicle

PO3 ++ ++ occupants, and measures to prevent reversing accidents with

pedestrians & cyclists. It prevents additional casualties, ircpkmt
vehicle occupants at fatal and serious level.

Table 14: Comparison of the effectiveness of the policy options fanedium and large
buses(M, & M 3) in achieving the specific objectives relative to the baseline option

Medium Occupant | Pedestrians | Assessment

and large | protection | and cyclists

buses (M | in vehicles | protection

&My)

POO = = This is the baseline option.
PO1 consists of only two measures. The impact on casualty

PO1 a a numbers amongst both vehicle occupantspeukstrians and
cyclists is minimal. This option is not expected to prevent fatalit
PO2 contains additional measures designed to address driver

PO?2 + it d_rqvv_s;iness and inattention and spgeding and al_so detection an
visibility measures to protepedestrians and cyclists. The
additional casualties prevented added to PO1 are considerable
PO3 contains additional measures for both casualty groups

PO3 ++ t (occupants and pedestrians and cyclists) that are technological

more advanced and preventsther casualties, in particular
seriously injured casualties.

Table 15: Comparison of the effectiveness of the policy options for medium and heavy
trucks (N2 & N 3) in achieving the specific objectives relative to the baseline ogpti

Medium Occupant | Pedestrians | Assessment

and heavy | protection | and cyclists

trucks (N, in vehicles | protection

&Na)

POO = = This is the baseline option.
PO1 consists of only two measures. The impact on casualty

PO1 a a numbers amongst both vehidecupants and pedestrians and
cyclists is minimal. This option is not expected to prevent fatalit
PO2 contains additional measures designed to address driver

PO2 + ++ drowsiness and inattention and speeding and also detection an

visibility measuresd protect pedestrians and cyclists. The
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additional casualties prevented added to PO1 are considerable

PO3 contains additional measures for both casualty groups
(occupants and pedestrians and cyclists) that are technological
more advanced argtevents further casualties, in particular
seriously injured casualties.

PO3 ++ ++

1.23. Efficiency and proportionality

Table 16to Table 19present an overview comparing the efficiency and proportionality of the
policy options based on the bendbtcost ratios (BCR) relative to the baseline optiover

the evaluation period 20 i 2037 for each vehicle category cluster. It can be observed that
PO1 and PO2 generally offer favourable esféectiveness ratios, except for trucks where
POL1 is not coseffective. The total monetary benefit realised by POZ2 is considerably higher
compared to PO1 for all vehicle category clusters. Favourableeffesitiveness ratios for

PO3 were found for passenger cars and buses; a marginal value was found for PO3 for trucks.
For light commercial vehicles, the costs for PO3 exceed the benefits gy arlargin.

Table 16: Comparison of the monetary benefits and costs of the policy options for
passenger cars (M) relative to the baseline option

Passenger

cars (Nh) POO PO1 PO2 PO3 BCRs of policy options for passenger cars [M1)

benefit G Qu37.5bn 0U57.4 bn (64.1 bn an

Present value| , {

Present value

cost u (¢a12.7bn U26.9 bn U46.0 bn . ]

BCR (best | 2.95 214 1.39 15
estimate)

BCR 1.0

(uncertainty |\ | 528|331 158|269 1.01|1.85| |"
range

lower/upper) PO N Bei

Efficiency
compared to | n/a ++ ++ +
basline

Table 17: Comparison of the monetary benefits and costs of the policy options fdight
commercial vehiclegN;) relative to the baseline option

Light
commercial | POO PO1 PO2 PO3 L
vehiclegN,) “

BCRs of policy options for vans (N1}

Present
value U 2.3 bn (2.8 bn (3.7 bn 14

benefit {

Present
value cost U 1.3 bn (2.0 bn 6.9 bn 1

BCR (best | .| 178 1.35 0.53 _
estimate) 0.5 1

BCR
(uncertainty
range
lower/upper)

nfa | 1.39| 1.83| 0.98| 1.51| 0.39| 0.65 0.0

PO PO2 PO

Efficiency
compared to| n/a ++ + T
basline
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Table 18 Comparison of the monetary benefits and costs of the policy options for
medium and large busegM, & M 3) relative to the baseline option

Medium and
large buses
(M2 & M3)

POO

PO1

PO2

PO3

Present
value
benefit

011.2 mn

01813.7 mn

(1937.0 mn

Present
value cost

U2.4 mn

0262.0 mn

0444.5 mn

BCR (best
estimate)

n/a

4.64

3.11

211

BCR
(uncertainty
range
lower/upper)

n/a

3.17| 14.32

191|4.42

1.46| 2.56

£.u

il

A0

A0

10 7

BCRs of policy options for buses and coaches

(MZEM3)

o1 P2 M3

Efficiency
compared to
baseline

n/a

++

++

Table 19: Comparison of the monetary benefits and costs of the policy options for
medium and heavy trucks (N & N 3) relative to the baseline option

Medium and
heavy trucks
(N2 & Ng)

POO

PO1

PO2

PO3

Present
value
benefit

u4.1

Present
value cost

u4.0

BCR (best
estimate)

n/a

0.56

1.52

1.03

BCR
(uncertainty
range
lower/upper)

n/a

0.39| 2.93

0.89| 2.28

0.59] 1.29

Efficiency
compared to
baseline

n/a

Qo

2.0

L

10 4

0.0

BCRs of policy options for trucks (M28N3)

L W (R

1.24. Coherence

Road traffic safety is an EU priorffy The proposed new vehicle safety measures serve to
protect EU citizens from the loss of life and health caused by road traffic accidents. They
should indeed be able to expect systematic and continuous road safety improvement, and in
this particular case in vatle safety improvement as well.

In principle everyone has the right to use roads and streets without threats to life or health.
This includes access for everyone to equal, safe and sustainable mobility, with due attention

for vulnerable road users, inciand the elderly and children.

As regards coherence in future forecast and baseline determination between different remits
within the EU, e.g. road safety and vehicle safety, the best estimate provided for the general

8 COM(2010) 389 final
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future casualty trend depends on mamknown factors and potentially diverging views on

the matter. The approach that has been opted for in terms of forecast is represented in a
constant casualty number at all severity levels from 2016 onward, showing that the continued
effects in all norvehicle sectors are expected to offset the increase in traffic volume but not
be strong enough to result in a net casualty reduction. The calculations to arrive at the casualty
baseline were performed based on this general casualty trend and using detailed|ugs

and calculation methods as described in Annex 4. The resulting casualty baseline reflects the
effects of continued dispersion of existing mandatory vehicle safety measures with new
vehicles into the legacy fleet and continued voluntary uptak@eokafety measures under
consideration, as well as the generally agreed contribution by improved infrastructure and e.g.
tunnel safety.

Generally, road infrastructure and vehicle safety measures can be regarded as complementary
(e.g. for measures like abol interlock installation facilitation, autonomous emergency
braking for pedestrians and cyclists, distraction recognition, better folpwf road safety
management procedures etc.) although there are also some measures which are mutually
reinforcing €.g. visible road markings to support lane keeping assistance technologies). The
baseline scenario assumes the application of the existing RISM Directive in line with the
current legislation, as required by the Better Regulation principles. No furthey potion is
considered at the EU level in the baseline. Including additional road infrastructure safety
measures in the baseline would result in lower numbers of fatalities and serious injuries.
Consequently, the impact of vehicle safety policy optionteiims of lives saved and serious
injuries avoided may be slighly reduced when compared to such an alternative baseline. This
is due to the overlapping effects between the impacts of the policies, in the same way as there
Is nearly always more than one tiacin accident causation. The individual influence of each
factor is virtually impossible to determine. In other words the combined effect of road
infrastructure and vehicles safety measures deployed together, is going to be somewhat lower
than the sum aheir individual effects.

8. THE PREFERRED OPTION

The analysis of the policy options has been carried out for each of the four vehicle category
clusters. This was done in order to transparently present the results of the impact assessment
in terms of coskffectiveness of the foreseen vehicle safety measures. Table 20 provides an
overview that summarises the preferred option for each vehicle category.

Table 20: List of policy options and key performance indicators

Policy options andkey performance indicators Applicable vehicle categories

Passenger Light Buses Trucks
cars commercial and
vehicles trailers
M 1 Nl M 2 & M 3 Nz & N )
Benefit-to-cost ratio 2.95 1.78 4.64 0.56
Total cost per vehicle ua 20 a 13 u 6 ua 6
Fatalities prevented 13 785 852 2 0
Severe injuries prevented 63 493 4074 33 a7
Benefit-to-cost ratio 2.14 1.35 3.11 1.52

Total cost per vehicle a 36 a 20 a 60 ua 60

Fatalities prevented 20 081 1 005 207 1658

Severe injuries prevented 107 913 5 068 2 064 3888
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Benefit-to-cost ratio 1.39 0.53 2.11 1.03
Total cost per vehicle u 51 u 52 a 97 a 1, (
Fatalities prevented 21 337 1283 227 1947

Severe injuries prevented 126 390 6917 2410 5023

Fatalities prevented per policy option
(sum of all vehicle categories)

30 000 l
I
20 000
10 000
[VALUE] [VALUE]
° PO1 | PO2 | PO3 |

Figure 6: Fatal casualties prevented by PO1, PO2 and PO3 relative to the baseline
option across all vehicle categories with indication of uncertainty margin over the
evaluation period 20211 2037

Serious casualties prevented
(all vehicle categories)

200000
180000
160000
140000
120000
100000
80000 T
60000

2 118933 140740

PO1 PO2 PO3

Figure 7. Severe injuries prevented by PO1, PO2rad PO3 relative to the baseline option
across all vehicle categories with indication of uncertainty margin over the evaluation
period 20217 2037

For passenger cars (category)Mmedium and large buses (categoriesavid M), medium
and heavy trucks (cageries N and Ny) the preferred policy option is PO3 for reasons of
effectiveness, efficiency and policy coherence, while-effsttive.

It is noted that for the above vehicle category clusters the additional lives saved in PO3
compared to PO2 is not propional to the cost increase. However, the reduction in serious
injuries is significant for all vehicles categories and varies between 17% and 36%.
Furthermore, the indicated cost per vehicle for vehicle manufacturers in each policy option
should be stragly considered in relation to the much higher sales price of the wehdacle

I n question and not in isolation. Finally,
will drop due to e.g. economies of scale and vehicle manufacturers will condinfired t
additional ways to compensate so that vehicles will not get significantly more expensive for
the buyer.
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For light commercial vehicles (category)Nhe preferred policy option on the basis of the
benefit to cost considerations should in principlePiig?2 (PO3 benefit to cost ratio is 0.53).
However, additional considerations must be taken into account.

For light commercial vehicles, most EU manufacturers already provide for safer than
currently required vehicles since light commercial vehicles oftemesplatform and other
hardware with passenger cars. This is reflected in the relatively low overall calculated benefit
for this option. On top of that, the cost estimate can be considered as conservative since the
industry has already implemented certieatures (frontal crash test, airbags) and will face
lower costs due to economies of scale with the passenger cars category.

Several stakeholders, notably the European Traffic Safety Council®Ea&CTransport and
Environment T&E, have explicitly callefbr the Commission to apply consistent measures
between the different vehicle categories. In addition, Transport and Environment provided
evidence that there is an increasing share of light commercial vehicles, also resulting from
their increased used toahsport goods in the Union in an effort to circumvent driving times
and rest legislation that applies to heavy goods vehicles. Light commercial vehicles are also
more commonly used to comply with Urban Mobility initiatives that require adapted logistical
arrangements in an increasing number of cities.

If PO3 is not pursued for light commercial vehicles, persons in these vehicles may be faced

with an increased risk of an accident (because of less accident avoidance measures), a higher
crash severity (lesaccident mitigation measures) and lower protection levels (lack of
advanced crash testing), in comparison to regular passenger cars. Distribution effects would

be concentrated on one single category of people, i.e. workers using this category of vehicles.
Exposing workers to higher risks is not cons
accidents at the workpla€e

PO3 for N vehicles also allows ensuring a level playing field since all producers would be
subject to same standards.

As regards NNs; heavy goods vehicles cost effectiveness and the broad uncertainty range it
should be explained that all measures, except driver direct vision for cabs, has been evaluated
by the two 6édopposingd stakehol ders,ledvtiehi cl e
validated costs that are generally considered as more realistic. In all these cases the vehicle
manufacturers are relying on suppliers for certain components or systems. In case of cab
design this is different. In particular truck manufacturerscarepletely alone responsible for

cab design without supplier input. This means that the indicated costs that the stakeholders
have provided in the context of the consultations could not be truly validated by third parties.
This is reflected in the broadbst range that has been taken on board. For transparency
reasons this is then clearly and conservatively reflected in the uncertainty range. In any event,
the cost of PO3 (i.e. EUR 1 013) should be viewed in context with the usual price of a truck
(i.e. strting from around EUR 8000 000).

8 European Transport and Safety Council: http://etsc.eatmpent/uploads/201G3-ETSGpositionpaper

generalsafetyregulation.pdf, Transport & Environment:
https://lwww.transportenvironment.org/sites/te/files/publications/2017%2009%2018%20Eurovignette
%20Position%20Paper.pdf

89 COM(2017)12 final. "Safer and Healthier Work for AlModernisation of the EU Occupational Safety and
Health Legislation and Policy".
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As far as costs are concerned, the vast majority of manufaétymexducing N vehicles are
also producing M and other categories of vehicles for which PO3 is recommended. In
addition, N vehicles usually share platforms with; Mehicles. They will thus be able to
benefit from economies of scale for all their production.

A proposal to amend the General Safety Regulation (EC) No 661/2009 and Pedestrian Safety
Regulation (EC) No 78/2009 shld therefore reflect PO3 for all vehicle category clusters as
the preferred policy optioOver the evaluation period (20212037)it will address the target
population (see section 2.1) as follows:

occupant protectionin frontal, side and rear impact:
Fatalities prevented: | reduction byl6.0% of the vehicle occupant fatalities

24 794 pedestrian and cyclistprotection in frontal, side and rear
impact: reduction by4.4% of the vulnerable road user fatalitig
Severe injuries prevented: 140 740

The analysis and comparison shows that road infrastructure measures could save over 3 200
lives and avoid more than 20 700 serious injuries during 20230 relative to the
baselin€! Vehicle safety measures would have higher impact, reducing the number of
fatalities by 4 380 to 7 300 and of serious injuries by 19 850 to 38 900 during Z0A0.

For 2030 alone road infrastructure measures would result in 562 lives saved and 3 675 serious
injuries avoided, while vehicle safety measures would result in 100BX69 fewer fatalities

and 4 721 to 9 824 serious injuries avoided. Thus, additional measures going beyond road
infrastructure and vehicle safety will be needed to achievElthe strategic objectives.

9. HOwW WOULD ACTUAL IMPA CTS BE MONITORED AND EVALUATE D?

The European Commission will continue to monitor technical progress developments in the
automotive sector and, wherever appropriate, will propose to amend the relevant legislation in
order to include new safety features. It will also continue to agtpeailticipate and lead the
vehicle standard harmonisation process at international level (UNECE).

In order to make the new Regulation future proof, it has been deemed more appropriate to
address any review of these vehicle safety rules in a more dynahiorfanamely linked to

the overall technical progress and occurrences of new safety needs. In this context, the
international regulatory developments through UNECE as well as the frequent need for the
adaptation of those rules tend to prompt this revigwirocess automatically.

EU wide in depth accident data that currently does not exist on a wide enough scale is
indispensable for a comprehensive monitoring of vehicle safety measures.

The introduction of event (accident) data recorders (following the preferred option), storing
range of crucial vehicle data over a short timeframe before, during and after a triggering
event, most commonly airbag deploymestipuld however be seen as duable step in the

right direction to obtain much more and more accurate in depth accident data that is in turn
used for road safety analysis and by extension to assess effectiveness of specific measures.
For this reason Member States should be strongtpweaged to perform (much) more in

depth accident analysis on EU roads and make available comprehensive reporting on a

% Renault, Citroén, Fiat, VW, Mercedes, Peugeot, Ford Opel, Nissan, Toyota had a combined EU market

share of almost 90% in 2015 (source ICCT).
°L Add reference to the IA on roanfrastructure safety
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national basis. In this context Member States should also be further stimulated in their
activities to analyse and improve road safetynational level through different knowledge
sharing platforms at their dispo¥al

92 https://ec.europa.eu/transport/road_safety/sites/roadsafety/files/pdf/natiadabfetystrategies_en.pdf
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ANNEX 17 PROCEDURAL INFORMATIO N
1.1. Lead DG, xcide Planning/CWP references

Lead Directorate-General

This initiative is led by Directorat&eneral for Internal Market, Industry, Entrepreneurship and SMEs
(DG GROW).

Agenda planning and Work Programme References

The Agenda Planning Reference is PLAN/2016/497. The revision of legislation on the General Safety
of Vehicles and Pedestrian Safety is pa®t of Commi s:¢

1.2. Organisation and timing

The interservice steering group for this initiative was chaired by the DG GROW. The following
DirectoratesGeneral (DG) participated: SJ, SG; DG MOVE; OBADE; DG CNECT,; DG RTD;
JRC; DG CLIMA; DG JUST.

The following meetings took place

1 28 April 20177 on the inception impact assessment; consultation strategy

1 8 June 2017 email consultation of ISG on questionnaire for public consultation

1 27 October 2017 on draft Impact Assessment

1 6 December 2017 on draft final Impact Assessment and synopsis report of public consultation

1.3. Consultation of the RSB

The Regulatory Scrutiny Board (RSB) of the European Commission assessed a draft version of the
present impct assessment 17 January 2018 and issued its opinion on XX January 2018. The Board
made several recommendations. Those were addressed in the revised IA report as follows:

93 Commission Work Programme 2018ttps://eceuropa.eu/info/sites/info/files/cwp_2018_en.pdf
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Area| RSB recommendations Modifications of the Impact Assessment report
The report does not sufficiently | The report now clarifies in chapter 1.4. the overlap and
delimit the expected contribution contribution of this initiative to the overall road safety
of this initiative within the objectives in terms of the relation, prioritisation and
comprehensive approach to roa( complementarity with the parallglitiative on road
safety of the Safe System. infrastructure and tunnel safety.
It does not well explain the A description and clarification of the Safe System
relationship and complementarit] approach has been added to chapter 2.1. explaining th
with the parallel road respective contributions to the common objectives of th
" infrastructure and tunnel safety | initiatives on vehicle safety and roadrastructure safety
0 initiative and the interactions.
.C'OA In chapter 2.1. both initiatives are also put into the cont
8 of the common baseline approach (detailed in Annex 4
@ notably the methodologies of the studies for the two
L proposals that have been developedvtmcadouble
08) counting within and between proposals.

Problem definition and options

There is no coherence between
the problem (stagnation in the
reduction of road fatalities), its
drivers, the objectives of the
initiative and the design of
options.

Thereis a need for a more
coherent intervention logic,
linking problems, objectives and
options in a consistent way. The
report should revise the design ¢
naming of the objectives and
options.

A new chapter 2.2. has been developed binding the mé
road safetyproblems to those linked to vehicles and
vehicle safety performance. This in turn allows for a be
comprehension of the structure of the problem definitio
and drivers that are arguably of a less holistic nature, b
much more to the point on vehiclgssem level, while
being still fully relevant.

More possible reasons for the stagnation in the reducti
of road fatalities and severe injuries since 2013 have b
provided in chapter 2.1. whereas they are now also put
context of sources of accidsnpopulation diversity, road
user factors and general driving behaviour concerns, fc
which it has been expressively clarified when they are
based more on assumptions than facts.

The intervention logic in chapters 5.1. to 5.4. has been
more consistentljinked to main problems, objectives an
options. The naming of the objectives and options wer¢
clarified to ensure that it is clear that this initiative is no
focussing on the protection of specific groups of traffic
participants, while neglecting the etis (i.e. occupants of
vehicles versus pedestrians and cyclists) as the cluster
vehicle safety measures indeed work on in the differen
areas simultaneously. The objectives were further clari
with the notion of protection in case of an accident
together with potential to completely prevent and avoid
accidents from happening altogether.
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The report does not clarify how
the individual measures were
selected and what their estimate
costs and benefits are. It does n
sufficiently explain the roland
opinions of stakeholders in this
process.

Chapter 5. now explains in clear steps the interaction g
role of the stakeholders in this process, how the individ
measures were selected, how their benefits and
effectiveness were determined (in mukigteps), assesse
and eventually validated prior to use in the Impact
Assessment study and how the final costs and benefits
assessment of individual measuresasigs clustered
measures was developed through stakeholder input an
insistence.

Given thathe stakeholders insisted on an approach thg
would evaluate clusters of safety measures instead of
individual measures, the benefit to cost ratios have not
been provided on the level of individual measures, as t
may be misinterpreted in the contextloé Impact
Assessment. The individual costs and benefits of each
measure has however been provided in Annexes 4.4.2
4. 4. 5. to the Fi fiettiveRessp o |
analysis of the identified measures and features regarg
the way forwardforB v ehi cl e safet.)y
also point 1.4. on Evidence, Sources and Quality of thig
Annex as well as point 2.1. on General Stakeholder
Consultations of Annex 2).

The analysis should include a

Chapter 2.8. has been modified to better explain the

c
-% discussion of the REFIT expected simplification of the legislative framework, the
o dimension of tk initiative. way forward in terms of possible outdated regulatory
%:,_ dispositions, and giving indications on future updates o
'c% vehicle safety rule

The report should explain furthe| The justification and clarification of the choice to includ
_E the preference for option 3 for | PO3 for light commercial vehicles has been added to
‘g. light commercial vehicles. chapter 8 and explain the issues of most EU manufactl
> already providing for safer than currently required
% vehicles, level playing field fomanufacturers, vehicle
o design synergies, cost sharing, stakeholder opinions, a
D finally the increased risk of harm to a limited category ¢
E of people, namely workers using light commercial vehi
© in their workplace.
o

potential safety measures for consideration. This work inclgdedral stakeholder engagements,
such aghrough the 12Ame et i ng

1.4. Evidence, sources and qu#yi

n preparation
i ves: boosting

of

and
EUO, a

this i1initiati
car safety in

Ve,
t he

of the Wor ki Group on

ng

spec

S P
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expert group involving public and private stakeholders), which was followed by a targeted (face
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to-face) stakeholder consuli@t in October 201%. The study on fABenef.i
Range of New Technologies and Unregulated Measures in the fields of Vehicle Occupant Safety
andPr ot ection of V{wasdédmlsddindMarth@@Es User s o

Generally, the safety feaks that have been selected to be assessed as part of this work were
chosen to operate in parallel with and in addition to the safety features that are presently mandatec
in the GSR and PSR. The safety features that have been assessed were choserintertféoilhg

with or amending specific existing safety requirements that are still dispersing into the EU vehicle
fleet, as the realorld effectiveness of those measures should then first be known.

As a followrup to this first study, a second commissiorstaldy covered a thorough review of
measures that were concluded by the first study as likely to beftestive as well as feasible

from a technical perspective. This second study was made available to the public in August 2017.
I n or der tinodepthccsteeBestivehelsseanalysis of the identified measures and features
regarding the way for war % a Gignificant quantite of epdated f e t
information on costs and benefits as well as other relevant amendments and addiéiat®mto

the initial study were taken on board. Again, targeted stakeholder consultations were held at the
end of 2016, this time to specifically support all previous and new analysis, providing reassurance
that the relevant benefit and cost informateources, as well as those for the target population,
uptake estimates and effectiveness were appropriately captured and reported. The relevant inpu
values were thus agreed and validated by an expert group of over 70 members that took part in the
extensve stakeholder consultation strategy as set up for this purpose, in a highly transparent and
open peeevaluation exercise.

Given the trigger of the road safety problem that is explained in section 2 above, it was decided
that the information would beansformed in a final step to feed directly into the calculation of
cost/benefit ratios for the implementation of the specific Policy Option packages of this Impact
Assessment.

94
95

96

http://ec.europa.eu/growth/toedmtabases/newsroom/cf/itemdetail.cfm?item_type=250&lang=en&item_id=7803
TRL, Hyndet al, March 2015 https://publications.europa.eu/en/publicataetail//publicatian/47beb77é33e
44c8b5ed505acd6e76¢0

TRL, Seidlet al, May 2017 https://publications.europa.eu/en/publicataetail//publication/7799053314411e?
b92d0laa75ed71al
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ANNEX 21 STAKEHOLDER CONSULTAT ION
2.1. General stakeholder consultations

Two stakeholder consultations were carried out during the preparatioa studies:

T ABenefit and Feasibility of a Range of Nev
fields of Vehicle Occupant SafetyaRdr ot ect i on of VW{l nerabl e RO

1 f 1 npthdaost effectiveness analysis of the identified measures and features regarding the way
forward for veh¥fcle safety in the EUO

The first stakeholder consultation exercise was undertaken on 27 and 28 October 2015, in Brussels
Prior to the meeting, stakeH der s wer e provided with an oV«
objectives, a brief overview of the interim benefits and costs for all measures in the subject area, and
drafts of the evidence reviews for each potential measure. Minutes of the stakehpddtation
meeting may be found in the project report (as referenced above). Following the consultation
meeting, stakeholders were given three weeks to provide any additional evidence relating to the
potential measures under review. The feedback from dmsuttation meeting and the evidence
submitted subsequently were then incorporated into updates of the evidence reviews as presented i
this report.

The second stakeholder consultation was held to discuss the preliminary findings of the subsequen
study am to agree preliminary recommended input values for abmrstfit assessment. Stakeholders

had the opportunity to provide written feedback on preliminary findings and/or participate in a two
day stakeholder consultation meeting on 28 and 29 NovemberiQldhdon. Invitations were sent

to the General Safety Stakeholders Contact List. 72 people from 54 organisations attended the
meeting. A breakdown of the type of organisation of the attendees is gif#egune 8 The meeting
minutes documenting the discussion in the stakeholder meeting for each of the measures may be
found in the GSR2 report.

Type of organisations represented at the GSR2

consultation meeting
m OEM

Road Safety and
Enviromental NGO,

Consumer Organisations
Tier 1 Supplier

Government Body

Figure 8: Type of organisationsrepresented during the GSR2 stakeholder consultation meeting
in November 2015

% GSRI1i TRL, Hyndet al, March 2015 https://publications.europa.eu/en/publicatitetail//publication/47beb7Ze
b33e44c8b5ed505acd6e76c0

% GSR2i TRL, Seidlet al, May 2017 https://publications.europa.eu/en/publicatitetail//publication/77990533
914411e*b92d0laa75ed71al
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A list of organisations that provided written feedback is given in Table 21.

All stakeholder inputs, provided in writing or during the tday faceto-face meeting, were
docunented and used to update and refine the results of the study where appropriate.

Table 21: List of organisations that provided input during the GSR2 stakeholder consultation

Organisation name

ACEA German Insurers Accident ReseaatlGDV

Adam Opel AG JASIC- Japan Automobile Standards
Internationalisation Centre

AGU Zirich MAN Truck & Bus AG

AUDI AG NIRA Dynamics

Autoliv PSA Peugeot Citroen

BASt - Federal Highway Research Institute RDW (Dutch National Authority)

BridgestoneEurope RoadPeace

CLEPA SBD Automotive

DAF Trucks N.V. Schrader / Sensata Technologies

DfT Seeing Machines

ETRMA Society of Motor Manufacturers and Traders Limiti
(SMMT)

ETSC Toyota Motor Europe NV/SA (as part of ACEA
comments)

European CyclistsFederation Transport & Environment (T&E)

Fédération Inter-Environnement Wallonie Transport for London (TfL)

FIA Region | University of Leeds, Institute for Transport Studies

Fujitsu Ten (Europe) GmbH VTI - Swedish National Road and Transport
Researchinstitute
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2.2. Public consultation

1. INTRODUCTION

This synopsis documents all the consultation activities accompanying the preparation of the proposal
for revision of General Safety Regulation and the PedesSafety Regulation.

The for mal Commi ssionds public consultation o
October 2017. However, there were significant additional targeted consultations namely: in the context
of our initial study, finalised early 28, there was a general stakeholder engagement in July 2014
through the 12 meeting of the Working Group on Motor Vehicles (the Commission's expert group
involving public and private stakeholders), which was then followed by a targetedtqfzoe)
st&keholder tweday consultation event in October 2014. The findings, opinions and detailed
discussions on the extensive list of over 50 new and unregulated vehicles safety measures were
accurately captured in the report as published by the Commission,jorminh e basi s f or
further consideration. Discussions with Member States' authorities and international partners also took
place prior to the completion of the study.

On 16 February 2016, the Commission presented to the Member Stateskehdldeas (at the 181
meeting of the Working Group on Motor Vehicl e
be considered for the revision of the Regulations under the present initiative. In the context of the
follow up review study, in Neember 2016 a further intensive twlay stakeholder consultation
seminar took place with 72 attendees representing 32 scholars/research organisations, safety advoca
groups, vehicle manufacturers, vehicle supplier industry, local/national governmenthemclevant
experts.

The key objectives of these in depth consultations were on the one hand to inform stakeholders of the
Commi ssionds views on the way forward for veh
stakeholders in the mostansparent way possible, all data, parameters, expert views and its sources
that would form the backbone of the impact assessment in terms of data sets of in particular the vehicle
safety system voluntary uptake rates, technology cost, technology effexsss and traffic victim
target popul ation, as wel |l as in particular t
being sufficiently and appropriately robust, relevant andoegate. In other words, an elaborate and
very extensive form ofgerreviewing the data and impact assessment approach.

The results of these consultations were subsequently used for the preparation of the proposal an
accompanying impact assessment.

2. RESULTS OF THE PUBLIC CONSULTATION

The online public consultatiorconsisted of three dedicated questionnaires for public authorities,
companies/organisations and road users and was available in six languages: German, English, Frencl
Polish, Italian and Spanish. 31 position papers or further explanations of the replibe i
guestionnaires were received by email or as attachment to the questionnaire.
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27 organisations/companies and two public authorities were registered in the EU Transparency
Register”.

Responses to the public consultation are voluntary and represenwiewnls of the respondents.
Consequently they cannot be interpreted as representative in a statistical sense to the whole EU.

2.1. Description of respondents

. . . Responses are classified based on - self
Distribution of identification by the respondent. By the end of
the consltation period the Commission
respondents by Category received 118 replies: 15 replies from public
authoritied® (13%), 48 replies from
13% ® Road users companies and organisations (41%), and 55
replies from road users (46%). The replies
m Companies/orgn | came from 18 EU Member Statésan EEA
aisations country (Norway), an EFTA country
Public authorities | (Switzerland) and one ndiuropean country
(Israel). 21 Organisations/companies, 6 public
authorities and 4 road users submitted position

papers?”
s Distribution of replies across Member States
20 4 —
15 4+ — road users
10 N . H public authority
B company/organisation

5 |
O |

FFF RO ¢

& S

Below, we offer detailed information on the profile of each respondent group

9 http://ec.europa.eu/transparencyregister/public/homePage.do

190 £6r some Member States different authorities replied.

191 Under category "other" we have listed EU countries representedritabier proportion of replies such as: Ireland (2 replies) and Czech Republic,
Estonia, Finland, Hungary, Latvia, Poland, Romania and Slovakia (one reply each).

102 Numerical analysis of responses is based only on those that came via EU Survey. Paatongidollowing the questionnaire of the EU Survey are
used only for describing arguments presented by stakeholders and for description of respondents.
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2.2 Breakdownof Public authorities

. .. Most public authorities participating in the public
Public Authorities consultation represent road safety organisations (9),
followed by traffic enformencent (2 ).

mRoad safety | \ore than half of these institutions are big organisations,

employing 250 or more employees.
| Traffic

enforcement

Other

2.3 Breakdown of private companies and organisations

Private industry

m Automotive equipment
H Maintenance services

m Car safety

44% — . .
m Organisations representating vehicle

producers
m Vehicle producers

m Organisations representating

automotive equipment producers
Others

The spectrum of sectors representing private companies has been quite broad and balanced, with 15¢
of the sample representing automotive equipment producers, 15% of companies working on
maintenance services, 10% dealing with car safety and 8% being organisations representing vehicle
producers.

Private industry remained silent on the types of vehithey produce. This could be in part be
explained by the fact that vehicle producers have already provided extensive detailed input throughout
the preliminary stakeholder engagements that we have organised in preparation of the initiative and dic
not deemtinecessary to provide it again at a later stage.

Around 2/3 of the companies and organisations did not provide information on the number of
employees. From those that did provide an answer, eight are big firms, with 250 or more employees
and nine are SMEs

The majority of organisation/companies also did not want to reveal their annual turnover in 2015, only
about 35% (17) provided information, outboof v
million; three had |l ess than 0 2 million.
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The majority of organisations/companies did not provide information on their turnover and
employment figures most probably as they didn't find it relevant or they didn't want to reveal their size.
Therefore data on the size of all companies/organisations that a#gdtip the public consultation is

not complete.

The list of private companies and organisations which participated in the public consultation and
voluntarily accepted to be publicly identified is provided in the Annex.

2.4Breakdown of Road Users Road users

Most road users participating ir the
public  consultation identified 4%
themselves as individuals (80%
while only 16% were identified as
companies or organisations (tw
passenger transport companies
organisations; one vehicle traffi
consulting company of

m Individuals

m Company or
organisations

Public Authorities -

organisation; one vehicle safety ¢ road safety road
safety company or organisatio and
five other type of companies o
organisations) and only 4% &
public authorities.

Motivation for driving The majority of road users indicated to drive mostly

for private reasons (around 45%), while yorfew
(15%) stated to drive mostly for work purposes.

50,000 —45%
40,00%
30,00% 20%  20%

20,00% 15%
fods B Em S
0,00%

Private  Work Other
reasons purposes

The individual contributions received in response to the public stakeholder consultation will be
publicly available.

The following sections summarise thmeplies received from the respondents. Since some of the
guestions allow for more than one answer, for those questions the number of total replies received is
indicated, instead of percentage value.
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3.1 Need for new legislation

A broad majority of the rgmndents (87%) support mandatory introduction of the new vehicle safety
features and requirements in the EU legislation, while a minority (6 respondents) consider this should
be done as a voluntary agreement within industry. The share of supporters foratikatory
introduction of the suggested safety measures among the public authorities who replied in the
consultation is high, namely 80% (12 respondents out of 15 in total), with no public authority stating
preference for voluntary implementation by mamtéirers. However, a notorious share of road users
and organisations did not answer this question (38% and 33% respectively). Among those that
answered, a large majority (more than 80% in both stakeholders' category) preferred a mandatory
implementation. @ly two road users and four organisations believe this should be done on the basis of
the automotive industry's seibmmitment or voluntary agreements.

3.2 Scope of the new legislation

As regards the scope of vehicles to be covered by the new safetyreseabe preferences of the
respondents are summarised in the chart below:

Priorities in relation to vehicle categories*

Other
Trailers 16% LDV Passenger car
HDV Buses 3% (incl. SUVs)
13% 26%

LDV light
commercial anc
vans
21%

* Respondents could indicate multiple vehicle categories.

Concerning the scope of accidents to be covered by the new legislation the vast majority of the
responses indicated thatther all types of accidents or at least the most severe ones should be
addressed (these measures received a 35.5% and 43.22% of support respectively), while a relativel
small proportion gave priority to the most frequent accidents instead (19 repkes)ost frequent
accident types the respondents point to: (i) rear collision of motor vehicle inanthibdf another or
multiple vehicles in a row (50% of stakeholders); (ii) collision of motor vehicle with pedestrians (44%
of stakeholders); (iii) coldion of motor vehicle with cyclists (39.8%) and (iv) frontal collision
between two motor vehicles (33.9%).

A similar trend is reflected in the answers to the question on the top accidents types that should be
addressed by further action at EU level. Shakeers agree that priority action should be given to
address accidents of motor vehicles with pedestrians (24.7%). Cyclists are also perceived as &
vulnerable group. More than 21% of stakeholders consider that collision of motor vehicles with
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cyclists shald be further addressed by the EU. Finally, frontal and rear collisions between motor
vehicles are also perceived as major concerns to be tackled further (18 and 13 replies respectively).

The most preferred method to address road accidents at EU l¢kelirgroduction of new vehicle

safety features (29.4% of stakeholders). There was also a large consensus on the need to address rc
infrastructure, marking, signs and signalling in order to reduce road accidents. 26.7% of stakeholders
identified this neasure as the"®most important. Other measures, such as improving driver training
and raising driver awareness and improving general training were also identified as important ones but
to a lower extent (26.7% of stakeholders).

The charter below providea global overview on the number of replies received that rank each of the
suggested 19 safety requirementsogsthree priority measures for the new legislation:

Autonomous emergency breakin
Intelligent speed assistanc
Lane-keeping assistanc

Driver drowsiness/distraction monitorin
Emergency breaking displa

Safety belt reminders

Frontal crash testing updat

Side crash testing updat

Rear crash testing updat m Priority 1
Alcohol interlock device installatio .

Crash event data recorde u Priority 2

Tyre pressure monitoring Priority 3

CNREyGnSYyR RSaAdy 3

Rear underrun protection (trucks&trailers
Truck lateral protection

Fire safety for buses

Pedestrian & cyclist forward detectio

Head impact & front windscreen protection

Reversing camer

sk a A2y 00GNHZO(a 9 X

0 10 20 30 40

Stakeholders agree on considering Autonomous emergency breaking (20.6%) and Irnspkigent
assistance (16.8%) as the preferred safety requirements with more potential to reduce fatalities.
Pedestrian and cyclist forwards detection (19.6%) has also been considered a safety measures with
high potential, with a large share of stakeholdersic&ming it its second priority. Lane keeping
assistance had a large consensus among stakeholders (18.6%) &stieiit measure to be

introduced in legislation.

3.2.1 Position papers

21 organisations/companies sent position papers. larger Ewpean associations representing the
interests of automotive industry such as ACEA, CLEPA and ETRMA expressed their support for
introduction of new measures. Position papers were sent, on commercial vehicles and passenger car
For passenger cars, the im@orce of a cost/benefit analysis of all the measures was emphasized.
Synergies between different measures and avoidance of double counting of benefits were mentioned
This aspect has indeed been taken fully on board in the cost/benefit calculation modeicks a
concern about forced modification of direct visibility for trucks was raised and taken into account by
means of a later introduction date. The other two associations highlighted their support for the measure
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on Tyre Pressure Monitoring SystemPMS), the importance of its better implementation, and its
positive impact on optimisation of fuel efficiency and reduction of,.CDwo organisations
representing the interests of small and wdtmzall volume car manufacturers argued that different
implementation period for new safety measures should apply for small volume manufacturers. In some
cases they suggest complete exemption from new requirements due to significant cost of developmen
and implementation of new requirements for such manufactuteestodcomplexity or lack of access

to technology. These issues are important, relevant and should thus be considered, especially in th
context of SME activities. Matters related to snsaties exemptions are however dealt with in the EU
vehicle typeappo v a | 0 Fr a me wWbandthe Ddlevaat suggestiend should be incorporated
there in the same spirit of adapted implementing dates of the requirements for electronic stability
control systems as done in the original GSR, recommending a similar mecHanithis initiative.

Several organisations concerned about safety of cyclists and pedestrians expressed their strong suppc
for the measure on direct vision for heavy duty vehicles and called upon earlier implementation dates
than suggested in the preus studies. This was also the case for two organisations representing
insurances with regard to Autonomous Emergency Braking for Pedestrians and Cyclists and Adult
Head to Windscreen Area Protection. These opinions have indeed largely been taken amtheard
cost/benefit model. Finally, just one organisation noted they are not in favour of a proposed vehicle
safety measure, namely the one on mandatory installation of Event Data Recorder, pointing out
concerns about privacy, reliability and robustnesdaté and liability and warranty. It was therefore
noted in the impact assessment that it will not be possible to identify the specific unique vehicle (and
thus potentially its owner) with data made available through the EDR.

Six supporting position papemwere received from public authorities. Certain authorities sent letters
accompanying their questionnaires to provide further context and support to their responses in the
questionnaire and explain in more detail their position. One of them highlightedakeletailed
approaches for certain measures, in particular those tackling truck fatalities. One called for an earlier
implementation date for minimum direct vision requirements. One emphasized the importance of
appropriate timeline for fitment of meassrthat do not exist yet, i.e. not already fitted voluntary by
manufacturers.

Four position papers were submitted also by road users. Most of them expressed overall their suppor
for new measures, one sent background information on road accidents.

3.3 Expected outcome from the new legislation

It is worth mentioning that the above measures are largely supported by all three groups of
respondents, which see significant positive outcome thereof. Around 2/3 of the respondents believe
that as a result of manitag the new vehicle safety features at EU level: (i)the number of traffic
accidents will decrease (78.8% of stakeholders agree on this); ii) safety features will become cheapel
(on average 77.11% of stakeholders confirmed this); (iii) the number of rafid tdeaths will go

down significantly (average of 76% of stakeholders); and (iv) the number of severe injuries in road
traffic accidents will also decrease considerably (average of 74.55% of stakeholders). Although the
opinions are more diversified, arge share of stakeholders (44.9%) also believes that car insurances

193 Directive 2007/46/EC of the European Parliament and of the Council of 5 September 2007 establisiiagvork for the approval of motor vehicles
and their trailers, and of systems, components and separate technical units intended for such vehicles (OJ L 263p91)0.2007,
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will decrease while at the same time the introduction of-dmling vehicles in Europe will be
speededip (45.7%).

Regarding the final i mpact o mosv3@% of sthkehdlders think c e
that new legislation might impact final vehicle prices, although 24.7 % slightly disagree.

3.4 Timeline for implementation of the new legislation

On the time needed for the manufacturers to implement the new vehicle Bsdatyes, the
information provided is not complete as only one of the respondents from the companies/organisation
group replied to this set of questions. The reply shows that depending on the features different time
line will be necessary. The stakeholdightfully noted that some of the measures, as for example the
safety belt reminder and the truck and trailer rear underrun protection (rear bumper) covered UNECE
harmonised legislation as updated due to technical progress after the start of the pnefarattis
initiative in 2014, can be omitted from the initiative altogether. Other measures, such as tyre pressure
monitoring, crash event data recorder, alcohol interlock device, emergency braking display and reverse
monitoring, seems to be easily implented in shosterm, while for the rest e.g. driver's drowsiness

and distraction monitoring, autonomous emergency braking, lane keeping assistance, intelligent speec
assistance, etc. a longer lead time is needed.

4. RESULTS OF TARGETED CONSULTATIONS

The Commission discussed the possible revision of the two Regulations on several occasions with &
broad range of stakeholder.

A targeted (faceo-face) stakeholder consultation took place in October 2014. All relevant
stakeholders were represented, namelyicle producers, automotive suppliers, road safety advocacy,
Member States, scholars and several other NGOs. Several MEPs had also expressed interest to be ke
informed. The discussion was focused on technological feasibility of a very broad rangasoires
proposed, more than 50, their feasibility from a technical standpoint and their potential cost
effectiveness based on available data. The measures were presented in the following ranking: Likely tc
be feasible and costf f ect i ve ( ¢ lgsslkalyrtodbe feasiblsar coss f ect i ve (O
measures) and finally not likely to be feasible or@$tf ect i ve (O6redd measur e
opposing views. Moreover where there was doubt, the relevant stakeholders offered to provide
additional (objective) data either to support the cost/benefit calculations or to clarify that a measure
was not feasible or cosfffective.

In the context of the 2016 review study, in November 2016 an intensive stakeholder consultation
seminar took place g7 attendees representing associations, industry, NGOs and others). A further
discussion was organised, this time on the shortlisted measures. New and updated data used for cos
effectiveness of measures was presented to the stakeholders. This specificedlyned voluntary
uptake rates, technology cost, technology effectiveness and traffic victim target population. This data
was presented in 24 separate fact sheets, each covering a specific topic, that were made available |
advance of the stakeholder avdo all registered participants. At the session, the fact sheets were
discussed in depth in two dedicated groups, in a set order, divided according to specialism. This
allowed participants to jump from one to another topic between the different groquedeifred. In
principle, the main goal of applying this consultation strategy in the preparatory stage of this initiative
was to ensure the acceptance by all the relevant stakeholders of the presented data to be used for t
impact assessment and for therexplicitly validate it between experts as the {astilable, robust,
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relevant and upo-date data. Thus as a result, the relevant data used for the impact assessment ha:
been reviewed by O6opposingdé stakegmeel ders and i

Several stakeholders raised the matter of interaction between the different measures if implemented ot
vehicles at the same time and the possible overlap or double counting of benefits. Technological
synergies were also pointed out meaning that gpe of hardware could be used for different

measures, leading to reduced overall cost. Both these important observations were taken fully on boare
in the i mpact assessmentds cost/ benefit cal cul

In order to assure the transparency of the pgyd¢he Commission has further presented and discussed
the measures at the Working Group on Motor Vehicles{t2detind® and 131th meetiriff), where
associations representing industry and other stakeholders were present as well as member states. The
havebeen numerous other instances where the Commission presented the ongoing work, notably for
members of the European Parliament, Member States and international expert fora, in order to raise
awareness.

The suggestions by stal@ters are taken on board to a very large degree in the preparation of the
i mpact assessment, and align mostly with the C

With 118 responses received and 31 position papers submitted, the public stakeholder consultation ha
a very s#isfactory and sufficiently representative reply rate. This holds also for the distribution of the
respondentdos affiliation which can be qualifi
road users and organisations/companies; but also authorities were well represented.

Overall, the consultation process went smoothly. As regards the written contributions/position papers
received on the public consultation, the initiative appears very broadly accepted and well supported by
all stakeholdes. Objections were received from only one of the organisations, in particular on the
safety measure related to mandatory installation of event (accident) data recorder, linked to privacy
issues that can actually be adequately addressed when implemented.

Mandatory introduction of the new safety measures by the manufacturers appears generally to be the
preferred way forward for most. Introduction of new vehicle safety features was selected as the
preferred method to address the road accidents at EU leveloby ithe expected outcome by
respondents, of the actions covered by the consultation, corresponds mostly to the objectives of the
proposed initiative, namely that the number of traffic accidents will fall, the number of road deaths will
go down and the nuiper of severe injuries and road traffic accidents will also decrease considerably.

Much information submitted in position papers was already shared with the Commission at earlier
stages, in particular during targeted consultations with relevant stakehdiberwhole process of
involving different parties concerned has been throughout very transparent.

104 https://circabc.europa.eu/w/browse/23e5d82604e34820f-1bald802a738
15 https://circabe.europa.eu/w/browse/6e9038bé7-46b:-becf-117cfaf0733b
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ANNEX 37 WHO IS AFFECTED BY TH E INITIATIVE AND HOW

3.1. Practical implications of the initiative

Comparison of the impact of policy options on stakeholders

Stake
holder Vehicle userd Pedestrians|  Vehicle Equipment | Member
Policy and cyclist [ manufacturers| manufactureg States
option
PO1 é é é + é
PO3 ++ ++ - - ++ ++
Aspects | Increased | Increased | Increased Increased | Reduction in
consider | occupant vulnerable OEM  costs;| safety systen emergency
ed: safety;  no| road usel potential  for | and Service
substantial | safety; harmonisation | component | "€quirements
increases  ir of  technical| sales; reduction in
vehicle prices requirements | encouraging | °2¢
due to the across region{ innovative | SloSures/cong
additional and  betweer| technologies/| €Stion leading
safety OEMs: R&D to mcre_a_se in
measures if encouraging produc_t|V|ty,_
the medium innovative redu.c.tlon in
and long term technologies/ fatalities/seri
expected; R&D ous |
potential for gasualtles,
reduced increase
insurance equitable
premiums; treatment of
potential VRL_JS in
increase N vehicle safety
vehicle repair !eglslanon;
costs; increased
Redwced VRU safety
vehicle fuel could
efficiency encourage
due to more _
cycling/walki
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increased
vehicle mass
increased
driving
comfort; AID
to maintain
the mobility
of
rehabilitating
drink-driving
offenders,
while
minimising
recidivism
rates

ng; potential
for increased
CO,
emissions
due to
increased
vehicle masg
and potentia
for reduced
emission dug
to TPM; cost
of  defining
test
regulatory
requirements

Magnitude of impact as compared with the baseline scenario (the baseline is indig
0): ++ stronglypositive; + positivej T strongly negativei negat i ve; a m

uncertain; n.a. not applicable

Casualties:
All vehicle categories PO3
Fatal casualties prevented 24 794
Serious casualties prevented 140 740
Monetary indicators:
All vehicle categories PO3
Present value benefit a 72. 8
Present value cost a 57. 4
BCR (best estimate) 1.27
BCR (uncertainty range lower/upper®) [ 0.91 1.68
% g 70.5 bn / G 77.8 bn lower, G
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3.2.SUMMARY OF COSTS AND BENEFITS

I. Overview of Benefits (total for all provisions) Preferred Option

Description Amount Comments

Direct benefits

Casualties prevented (fatal, a 7 2. 8 b |Value of safety per se (citizens), and
serious and slight) by safety avoidance of direct and indirect
measures economic costs (businesses and

administrations)

Reduced road congestion due not quantified Reduced loss of time (citizens),
avoided collisions increased productivity (businesses), g
better use of existing road infrastructy
(administrations)

Reduced vehicle emissions not quantified Improved air quality (citizens)
(speedassistance system, tyre
pressure monitoring)

Indirect benefits

Potential for reduced motor not quantified Reduced cost of mobility (citizens)
insurance premiums due to
avoided collisions

Potential forharmonisation of not quantified Reduced costs for variants due to
technical requirements for standardisation between vehicle
safety measures manufacturers or across world region

(businesses)

Potential for reduced not quantified Reduced police cost for surveillance &
enforcement costs (speed enforcement of speed limit complianc
assistance syst® (administrations)
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Il. Overview of cost$ Preferred option

Citizens/Consumers Businesses Administrations

Oneoff Recurrent Oneoff Recurrent Oneoff Recurrent

Direct costs |proposed safety measures|production costs incurred b legislation)

No substantial vehicleretaft 57 . 4 bn Not quantified
price increases due to (oneoff costs and ongoing | (implementéion of

the medium and long term |vehicle manufacturers)
expected.

Indirect costs |Higher repair costs Included in estimate above|Not quantified

(only in case of defect or |(regulatory charges and |(contribution to the
damage) administrative costs to development of type
vehicle manufacturers) approvalrequirements)

3.3. Detailed discussion on road safety problem drivers

3.3.1. Slow market uptake of new safety features in the vehicle fleet

Features such as autonomous emergency braking, lane keeping assist and reversing camera, have
great potential tomprove road safety, either by avoiding collisions altogether or reducing impact
speed and mitigating the | evel of wvictimsd inr
also play an important role to further reducing the number of fatatiti@sjuries in collisions that

will inevitably still occur.

The voluntary market uptake of new vehicle safety features has shown to be rather unfavourable.

For instance, stability control systems reached an 80% voluntary fitment plateau in the peried befo
it was made mandatory on all new vehicles.

Detailed analysis as carried out to establish the baseline scenario illustrates the situation for
autonomous emergency braking systems on passenger cars with fleet fitment rates in 2015 of only
32% of new carghat were registered in the Netherlands, 30% in Belgium, 16% in Spain and 21% in
the United Kingdom, whereas the technology became prominently available already since 2009. A
negligible proportion of these cars are currently equipped with systems thdéteahan impending
collision with a pedestrian or cyclist.

As concerns intelligent speed assistance systems on passenger cars, analysis revealed that only 1%
10% of the passenger car fleet was equipped in 2015 with some form ehlspked alert stem,

hence the proportion of an advanced intelligent system is estimated to be much lower. Finally,
approximately 1% of the car fleet was equipped with lane keeping support systems in 2015 with a
new vehicle fitment rate around just 5% according to avigila012 and 2013 data.
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3.3.2. Outdated safety exemptions for SUVs, MPVs, vans and the like

Currently, heavy passenger cars (e.g. family van, SUV, ®¥MpPanhd all light commercial vehicles

(e.g. cargo delivery van, piakp) are fully exempted from the frohterash testing as introduced in

1996. At that time the exemptions were introduced based on either a very low market availability of
such vehicles or the notion that utility vehicles would have severe difficulties to comply due to their
size and mass. Itag further suggested that compliance with the legislation would make larger and
heavy cars stiffer at the front, and that this would create a specific problem for smatimphant

older cars in collisions with newer compliant heavy cars (i.e. compitimismatch). However, this

issue has become increasingly obsolete over time, given that a high percentage of small cars in the
fleet® now meet the frontal impact effet crash requirements.

The absence of frontal crash testing requirements for lightn@woial vehicles as a whole, based on

the notion of size and mass as with SUVs, presents the situation that workers that are required tc
drive light commercial vehicles to carry out their duties cannot rely on a harmonised minimum level
of frontal crash ptection. The actual safety level depends fully on the vehicle purchase choice made
by their employers.

Vehicles that do not have a seating position under just 70 cm above ground level are in turn fully
exempted from the side impact crash test. Also in this case it notably includes those passenger car
that can be characterised as SUVs as well as deliveeyvigns. The exemption was based on a lower

ri sk of bodily injury of occupants, due to th
valid, but the regulations contain other safety criteria covering spontaneous door opening in a crash
or all doors being jammed shut after a crash, which are then also neglected, putting occupants of
these vehicles at a risk.

Rear impact crash testing has been exempted altogether for all vehicle categories although the
relevant test specifications and regments have existed on UNECE level that apply in the EU since

its accession in 1997. Its current application in the EU is mandatory, but with a specific exemption
concerning the rear crash test.

When mototvehicles are exempted from these types oftctasts, the posirash protection against
electric shock and fire risks can also not be guaranteed.

These perilous loopholes should be avoided especially in the light of proliferation of SUVs in the
marketplace, up from only 3% in 1996 to 14% market gatieh in 2016° and the increasing sales
figures** for light commercial vehicles with the market addressing urban mobility solutions. It should
also be avoided in light of the accelerated shift towardseeiiesion mobility, with electric vehicles

and thei heavy and high capacity batteries, viewed by the Commission as key enabling
technology*2 For reference, in the first two quarters of 2017, there was significant growth in demand
for both chargeable electric vehicles (+38%) and hybrid electric vehiddd$4}¥* compared to the

same period the previous year. Clearly, these battery powered vehicles always need to offer adequat

197 Family van is generally defined as a passenger car version of e.g. a cargo delivery van with windows all around and up

to 9 seating positions SUV means Sport Utility Vehicle generally defined as a large station wagon shaped vehicle
with high riding position that is designed to be used on roughoafl surfaces, but that is rather often used on urban
roads and motorwayis MPV means MultiPurpose Vehicle generally defined as a family van, but not derived from a
cargo delivery van, with high riding position and up to 9 seating positions

Eurostat, Road transport equipmérgtock of vehicles

109 0J L 346, 17.12.1997, p. 78

10 http://www.acea.be/statistics/tag/categoryMpehetration

11 http://www.acea.be/statistics/tag/categorydimyintry-registrations

112 coM(2017) 283 final

13 http://www.acea.be/statistics/tag/category/eledridalternativevehicleregistrations

108
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protection against electric shock and vehicle fire after a crash has happened and thus the curren
exemptions must be revisited.

Available data that has been analysed to assess this issue provides a high confidence that current E
built large heavy vehicles will have no problems to pass the regulatory requirements, as is clear from
various relevant Euro NCAP safety téstghat showsufficiently adequate levels of protection are
attained by such vehicles subjected to the e
Hence, there is no justification to maintain these old exemptions.

It may be feared that these exemptionsl Wwe further exploitett®> by vehicle manufacturers
producing less sophisticated cars outside of the EU with the aim to provide cheaper alternatives or
gain bigger profits than their competition that do take safety seriously. When they do not ensure an
adequate level of safety protection of such vehicles, this is all unknown to the driverspesuimers

or rescue workers. EU citizens should however be able to trust that all these vehicles also comply
with minimum safety standards as set for passengerrcgeeral.

114 Busiress & Family Vans i https://www.euroncap.com/en/ratingswvards/businesigmily-vans, SUVs i
https://lwww.euroncap.com/en/ratingswvards/latessafetyratings/?selectedClasses=1197 and
https://lwww.euroncap.com/en/ratingsvards/latessafetyratings/?seletedClasses=1198

115 H-1033/05
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ANNEX 47 ANALYTICAL MODELS USE D IN PREPARING THE | MPACT ASSESSMENT.
4.1. Description of analytical models used

A model suite has been used for the analytical work: PRHIMIEEMOVE transport model, a specific
model developed by TRL in the pragnming language Pyth8hwith inputs and outputs produced in
Microsoft Excel spreadsheets and an Bdlmeed tool developed by COWI. While PRIMES
TREMOVE is a transport model covering the entire transport system, used for the development of the
EU Referencescenario 2016, TRL and COWI models specifically focus on evaluating the impacts of
vehicle technologies and infrastructure measures on road safety, respectively. A brief description of
each model is provided below, followed by an explanation of each thadelr ol e i n t he ¢
Impact assessment.

4.1.1. PRIMESTREMOVE transport model

The PRIMESTREMOVE transport model projects the evolution of demand for passengers and freight
transport by transport mode and transport mean. It is essentially aidysygstem of multagent
choices under several constraints, which are not necessarily binding simultaneously. The model
consists of two main modules, the transport demand allocation module and the technology choice anc
equipment operation module. The twoduales interact with each other and are solved simultaneously.

The projections include details for a large number of transport means, technologies and fuels,
including conventional and alternative types, and their penetration in various transport market
segments for each EU Member State. They also include details about greenhouse gas and air pollutio
emissions (e.g. NOx, PM, SOx, CO), as well as impacts on external costs of congestion, noise and
accidents.

In the transport fieldPRIMESTREMOVE is suitale for modellingsoft measurege.g. ecedriving,
deployment of Intelligent Transport Systems, labellimgonomic measurdg.g. subsidies and taxes

on fuels, vehicles, emissions; ETS for transport when linked with PRIMES; pricing of congestion and
otherexternalities such as air pollution, accidents and nomgsures supporting R§Pregulatory
measurege.g. CQ emission performance standards for new passenger cars and new light commercial
vehicles; EURO standards on road transport vehicles; technstagdards for neroad transport
technologies),nfrastructure policies for alternative fuel®@.g. deployment of refuelling/recharging
infrastructure for electricity, hydrogen, LNG, CNGJsed as a module which contributes to a broader
PRIMES scenariaf can show how policies and trends in the field of transport contribute to economy
wide trends in energy use and emissions. Using data disaggregated per Member State, it can sho
differentiated trends across Member States.

PRIMESTREMOVE has been usedrfthe 2011 White Paper on Transport, Low Carbon Economy
and Energy 2050 Roadmaps, the 2030 policy framework for climate and energy and more recently for
the Effort Sharing Regulation, the review of the Energy Efficiency Directive, the recast of the
Renewales Energy Directive, the European strategy on-émmission mobility, the revision of the
Eurovignette Directive and the recast of the Regulations grs@@dards for light duty vehicles.

118 https://www.python.org/
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The PRIMESTREMOVE is a private model that has been developed andnaintained by
E3MLab/ICCS of National Technical University of Athéisbased on, but extending features of the
open source TREMOVE model developed by the TREM&WiRodelling community Part of the
model (e.g. the utility nested tree) was built followihg TREMOVE modét®. Other parts, like the
component on fuel consumption and emissions, follow the COPERT model.

As module of the PRIMES energy system model, PRIMREMOVE? has been successfully peer
reviewed®, most recently in 20142

4.1.2. TRL model

A simulation model was developed by TRL to estimate the benefits (monetary values of casualties
prevented by safety measures) and costs (cost to vehicle manufacturers of fitment of safety measure
to new vehicles) associated with policy measures assesednntext of the revision of the General
Safety Regulation and Pedestrian Safety Regulation. The model was implemented in the programming
language Pythdf? with inputs and outputs produced in Microsoft Excel spreadshEgfsre G1
presents a simplified visualisation of the structure and calculation steps of the model. The scope of the
costeffectiveness evaluation was:

1 Geographic scope: EU28

1 Vehiclecategories covered: M1, M2&M3, N1, N2&N3

1 Evaluation period: 2032037

1 Baseline scenario: No further policy intervention in the transport sector, but voluntary
improvements and effects of already implemented policies continue. Continued dispersion of
mandabry vehicle safety measures into the legacy fleet and continued voluntary uptake of the
safety measures under consideration.

Evaluated scenarios: Three sets of safety measures (PO1, PO2 and PO3) implemented on
mandatory basis

Benefits considered: Monetavalues of casualties prevented by safety measures

Costs considered: Cost to vehicle manufacturers of fitment of safety measures to new vehicles
Treatment of uncertainty: Interval analysis and scenario analysis

Results: Benefito-cost ratios (BCRs), badeon present monetary values and casualties
prevented, compared to the baseline scenario over the entire evaluation period

=

= =4 =4 =4

17 Sourcehttp://www.e3mlab.ntua.gr/e3mlab/

18 Source: http://www.tmleuven.be/methode/tremove/home.htm

119 Several model enhancements were made compared to the standard TREMOVE model, as forfexanepteimber
of vintages (allowing representation of the choice of sed¢mmdl cars); for the technology categories which include
vehicle types using electricity from the grid and fuel cells. The model also incorporates additional fuel types, such as
biofuels (when they differ from standard fossil fuel technologies), LPG and LNG. In addition, representation of
infrastructure for refuelling and recharging are among the model refinements, influencing fuel choices. A major model
enhancement concerns thelirsion of heterogeneity in the distance of stylised trips; the model considers that the trip
distances follow a distribution function with different distances and frequencies. The inclusion of heterogeneity was
found to be of significant influence in thieaice of vehicldfuels especially for vehiclefsiels with range limitations.

120 The model can be run either as a stafwhe tool (e.g. for the 2011 White Paper on Transport and for the 2016 Strategy
on low-emission mobility) or fully integrated in the texf the PRIMES energy systems model (e.g. forlLilve Carbon
Economy and Energy 2050 Roadmaps, for the 2030 policy framework for climate and energy, for the Effort Sharing
Regulation, for the review of the Energy Efficiency Directive and for the recdlse dkenewables Energy Directive)

When coupled with PRIMES, interaction with the energy sector is taken into account in an iterative way.

121 source: http://ec.europa.eu/clima/policies/strategies/analysis/models/docs/primes_moe20120E8. pdf

122 hitpsi/ec.europa.eu/energy/sites/ener/files/documents/sec_2011_ 1569 2.pdf

123 https://www.python.org/
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The vehicle fleet calculation model determines how the vehicle safety measures disperse into the fleet
The model determines the effeof mandating a measure for all new types, and two years later for all
new registered vehicles, on the overall proportion of the fleet equipped. Benefits conferred by a safety
measure, that is, casualties prevented, will only be realised by equippel@seHowever, the legacy

fleet will also be affected by active safety measures; for example, if @®mdashunt is avoided by
autonomous emergency braking for driving and-stdinding vehicles ahead (ABEEH), the vehicle

in front, will benefit from tle measure even if it is a legacy vehicle. This is taken into account in the
benefit calculations.

FigureO-1: Flowchart of the TRL simulation model to calculate berefitost ratios
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To simulate the caslties prevented by each measure, an accident data analysis was performed basec
on Great Britain national road accident data (Stats19) to determine the casualty target population for
each proposed measure, i.e. the number of fatal, serious and sligiesitiat could potentially be
affected by a safety measure based on relevant characteristics of the collision (e.g., collision geometry
or contributory factors). The target populations were scaled to EU28 level using weighting factors,
based on severity drvehicle categories involved, derived from analysis of theEpanpean CARE
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database. The target populations found are multiplied with effectiveness values for each safety
measure, i.e. a percentage value indicating what proportion of the relevanhecwaitlebe avoided or
mitigated by the measure. Mitigated casualties (fatal turned to serious casualty, or serious to slight
casualty) are added to the target population of the next lower injury severity level for other measures.
The casualties preventede multiplied with monetary values for casualty prevention to calculate the
monetary benefit.

Evaluation period

To model the costs and benefits of the safety measures, it was necessary to set an evaluatio
which allowed technology sufficient tim® propagate through the vehicle fleet and into the colli
population. This was set by considering the earliest time at which a measure could affect all new
(year 2023, 2 years after introduction for new approved types); then an allowareddeddor the age ¢
the traffic population (mileage contribution to total miles driven is not constant over the vehiclg
Previous evidence, established for the car fleet in London, has demonstrated that about 88% of t
is 0 to 11 years oldnal 97% of the traffic is 0 to 14 years old. Vehicles which are 15 years old acco
about only 1% of the traffic and about 2% of the collision involved cars. Therefore, 14 years was &
new vehicle implementation date to allow the full cycle egflbenefits to be captured. This period g
matches the length of time allocated for the majority of voluntary uptake measures to reatb-fallbg
adoption levels. As such, the evaluation period was set to extend from 2021 to 2037.

The model alsaddresses the interaction of different safety measures on overlapping casualty groups.
To give an example, there are collisions where a driver was exceeding the speed limit, left the lane and
suffered a frontal impact. These collisions will be in the tapgeulations for multiple measures, but

they can only be prevented once by either one of these systems. This is addressed in the model by
removing casualties prevented by one measure from the subsequent target population of the other
measures. The impaat highly effective existing safety measures, which have been mandatory for a

few years, but are still dispersing into the vehicle fleet is also modelled to reduce the remaining target
populations for the proposed measures.

Fleet dispersion of vehicle techology safety measures

There are two aspects to the fleet fitment estimates which are vital to the process of establishingffeetostess for
the measures related to vehicle technologies.

T The voluntary uptake whi drhthisc&sé, thepeopagaion®@fdechnaiogytisiad bygh
willingness of manufacturers to fit the necessary components to vehicles and the willingness of consumers to
them.

I The mandatory uptake brought about by a policy intervention. In thisathsew vehicles or all vehicle types will bg
required to meet the regulatory requirements by an implementation date. The effects of this will be superimpo
that moment in time.

To model the uptake of technology alongside each of the measuresnieessary to define the uptake by new vehiclg
and also the penetration into the fleet due to fle
of old). This textbox provides an illustration on the way in which the modelatséor technology propagation on a
voluntary or mandatory basis. The model accounts for the fact that some of the vehicles being scrapped in the ch
process would also have the technology fitted. Otherwise, an overly optimistic estimate of techaoédgtipn would be
generated.

Voluntary fleet fitment estimates were based on evidence identified previ@estifet al, 2017) comments provided by
stakeholders and, in the absence of other information, opinions of am @apel within TRL based on observations of
similar technologies and expectations of pressures on the industry (for instance, whether a measure is likely to be
incentivised by Euro NCAP).

The launch date for a technology was used to define-thxésx(time) start point for-shaped curves of fitment. This relats
to the first time a system was released with the characteristics likely to be required in order to meet the regulatory
requirements. As a general rule, the launch date was intended to be ind¢péndhicle category; assuming general
transfer of technologies was possible, with some exceptions. The year that full voluntary implementation is achiev
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dictates the gradient or slope of thehmped curve and represents the time necessary for tearméareach maturity in
terms of full voluntary adoption into new vehicle registrations.

The voluntary take up of technology and the implementation within the fleet was selected to be one of three possi
options:

- None = No voluntary uptake, regulatagtion required to drive adoption
- Medium = 40% voluntary propagation within the fleet without additional stimuli

- High = 80% voluntary propagation | eaving the 20
action

These values represent poéstimates for the resulting final take up in the fleet. Fhleagped curve for percentage of
newly registered cars equipped is modelled to form a plateau at this value.

Examples of model outputs for measure uptake and fleet dispersion of peedssgtahie autonomous emergency brakin
(AEB-PCD) in cars are shown Figure 21 Figure 22(voluntary uptake scenario) aRtjure 23 Figure 24(mandatory
uptake scenario). In the voluntary uptake scenario it can be seen that thiptaikg measure levels off at approximately
80% fleet fitment by the end of the evaluation periidre 23. The mandatory uptake scenario follows the voluntary
uptake curve up until 2023 and elevates the new vehicle fitment rates from then gradaially over two years to 100%
(Figure 23. Even with full fitment in new vehicles, it still takes time for those vehicles to replace existingegedncthe
road, but the effect of regulation can be seen in the resulting higher fleet fitment of more than 90% by the end of tf
period Figure 24. The difference between these curves is responsible for the casualties prevented of a policy opti
compared to the baseline option.
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Figure 10: Percentage of newly registered cars equip Figure 11: Percentage of all cars within the vehicle fl¢
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Figure 12: Percentage of newly registered carpipped Figure 13: Percentage of all cars within the vehicle fl¢
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The cost of a policy option is calculated by multiplying-pehicle cost estimates for each measure
with the number of new vehicles of each vehicle category a&io28 that are equipped with the
measure in the given year of the analysis according to the output of the fleet calculation model. In the
economic calculation model, the monetary values of costs and benefits are subjected to inflation and
discounting to detrmine their present value. The present values of benefits and costs exceeding the
baseline, calculated for individual years and summed over the study period, are compared in order tc
arrive at coseffectiveness estimates.

A more detailed description dfi¢ TRL analytical model is provided in the impact assessment support
study outlined in the suAnnexes below.

4.1.3. COWI model

An Excelbased tool was developed by COWI to assess the impacts of measures related to
infrastructure on road safety. The toalvers each EU Member State individually and distinguishes
between the TEN' and noRTEN-T network, drawing on the CARE databd5and the TENtec
information systen?.

The approach to quantify impacts on fatalities and injuries includes a number of cahcstiegis:

I Estimation of the effect of each measure expressed as a percentage reduction of the baseline numb
of fatalities and serious injuries;

I Estimation of the share of fatalities and serious injuries that the measure apply to;

T Calculation of the expéed reduction in the number of fatalities and serious injuries by Member
State for the proportion of the fatalities and injuries that are covered by the measure;

I Application of social unit costs of fatalities and serious injuries to the atmigalated rduction to
derive the estimated benefits.

The sources for the estimation of the impacts on the number of fatalities and serious injuries are base
on two main studies: the Safety Cube project and the Handbook of Road Safety Measures. These
studies includalmost all evidence available on the impacts of infrastructure on road safety.

SafetyCube review project®

The SafetyCube project is a HorédewnelO@Pi mae S
road safety Decision Support System (DSS)uhiaenable policymakers and stakeholders to select ¢
implement the most appropriate strategies, measures aneffestive approaches to reduce casualtie
al | road user types and all severitieso.

The project involves a review of some 50 infrastiuetrelated roadafety risk factorsand 48 associated
improvement measure. In total, some 800 papers/studies were coded. Many of the studies review
part of the SafetyCube project are spedifase studieswhere certain risk factors are analysedertain
geographical locations, including examples of measures applied to address these factors.

The Handbook of Road Safety Measuréé’

Contains summaries regarding the effects of 128 road safety measures. It covers various areg
safety including: raffic control; vehicle inspection; driver training; publicity campaigns; po

124 Source: https://ec.europa.eu/transport/road_safety/specialist/statistics_en

125 Source: https://ec.europa.eu/transport/themes/infrastrudirre-connectingeurope/tenteinformationsystem_en

126 See e.g. Filtness A. & Papadimitriou E. (Eds) (2016), Identification of Infrastructure Related Risk Factors, Deliverable
5.1 of the H2020 project SafetyCube.

27 Elvik, R., T. Vaa, A. Hove and M. Sorensen eds. (200® Handbook of Road Safety Measures: Forth Edition in
Norwegian Second ed. In English, 2009.
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enforcement; and, general policy instruments. It also covers topics such-asg@dent care, and spe
cameras.

The main sections and topics of the handbook are:
Literature Survey and Metanalysis

Factors Contributing to Road Accidents

1 Basic Concepts of Road Safety Research

T Assessing the Quality of Evaluation Studies

T Road Design and Road Equipment

T Road Maintenance

1 Traffic Control

T Vehicle design angrotective devices

T Vehicle and Garage Inspection

1 Driver Training and Regulation of Professional Drivers
T Public Education and Information

1 Police Enforcement and Sanctions
PostAccident Care

GeneralPurpose Policy Instruments

The handbook buildgpon a large number of case studies, research papers and reports and studies
undertaken in many different projects. It is recognised among road safety experts as a central refe
point.

The compliance cost€ are closely related to the share of fatalities and injuries that are influenced by
each measure. For the calculation of the compliance costs (costs of applying the road infrastructure
safety management procedures and subsequent investments in changesnfoastructure), the
calculation steps include:

1 Estimation of the relevant unit costs per kilometre of road of each measure;
T Estimation of the share of roads (typically in km) where the measure would be applied;
i Calculation of the total compliance cosfshe measure.

In the compliance costs estimation, it is assumed that the same share (length) of roads is subject t
each measure as the one used for the estimation of the reduced number of fatalities and injuries. Ther
are, however, deviations from shgeneral assumption. For example, the assumption is changed when
considering motorcycle friendly guard rails. Such rails are installed where the risk of a crash is high (in
turns where there are road side objects etc.). This will typically not be alemptine stretch of road.
Therefore, we assume a smaller number of kilometres where the rails are installed, but retain the full
impact of the measure on all VRU fatalities and injuries.

Another important assumption is that investments are made firstlsewine impacts are highest. This

is also the approach outlined in the dakse studiesf the EuroRAP SENSOR projétt looking at
Southern and Eastern European countries. The textbox below outlines how the case study has bee
used to estimate investment cseeeded to correct the safety defects in Member States where there is
no specific information about costs of making upgrades.

1 n the quantification of economic impacts, ©o6complianc
the costs of investing in the safety ngas recommended as part of the procedures.
129 These case studies are documented in a set of national reports and in a joint summary report: EuroRAP (2016)
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SENSOR case studies and the use to estimate costs

The outcome of the SENSOR study is an application of the iRAP EuroRAP methedeiss roads usif
automated detection vehicles. The results are shown in section 4 of the impact assessment sup
for the investigated EU Member Stdfés

Part of the work also included a bottom up approach to calculate investments costs to moedy the
detected safety issues. For the broad categories of issues (e.g. obstacles placed close to the ro:
centre and edge lines, barriers, road surface, additional lanes etc.), measures to correct the de
proposed and co$teneft analysis was carried out. For measures with an overall positive evaluation
were added up in scalledSafer Roads Investment Plans (SRIP)

The costs per km of road is the factor that has been used to calculate the total costs. The costga
by usingPrice level indexand thePurchase Power Parity (PPRp undertake value transfer to oth
countries.

When calculating costs, it has been assumed that the costs in the SRIP correspond to lifting all ro
observed countries to 3 staads™'Thi s means that 1 star roads
star roads must be Alifted only one starao.
be adjusted on 1 star roads compared to 2 star t&dts: each countryye therefore assume that one
of 1 star roads is twice as costly to adjust compared to one km of 2 star road. The distribution be
and 2 star roads in the observed SENSOR countries is used to calculate the weighted average (¢
road by onestar. Or in mathematical terms:

6 ¢ il 0 @IQQY VI
mQa g R s
708 04 Y'Y '@x i NG
mQa
mQa mQa
The resultingveighted average costs per km to lift a road by one star is then applied to other count
where specific costs are not provided (after adjusting to the price level in this country).

cZ

Y'Y '@E i noda

The resulting average unit costs per km using the approach outlitiezltext box are shown ifable
0-1. The resulting compliance costs per km of road that is improved by one star are shown for each
country in annex Gfdhe impact assessment support study.

130 Final reporti Support study for an impact assessment of the revision of Directive 2008/96/@dmfrastructure
safety management and Directive 2004/54/EC on minimum safety requirements for road tunnels inEhedpsman
network (to be published)

131 |RAP and EuroRAP use 3 star roads as the reference point for safe roads. Hence, orhevieteiified defects in the
SENSOR study is aiming at lifting roads to 3 stars.

132 In reality there may be more individual things to change in lifting a 1 star road to 2 star than a road lifted from 2 star to
3 stars. On the other hand, the possibly fethimgs to improve on-&tar roads will be on average more expensive. Due
to variations between the specific roads, the assumpt
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Table 0-1 Estimated costs per km of carriagewato address the identified safety defects using the
EuroRAP methodology

Country Country code Price adjusted million euro/carriageway km
Bulgaria BG 0.3369
Croatia HR 0.1102
Greece EL 0.1556
Hungary HU 0.0852
Romania RO 0.2201
Slovakia SK 0.1052
Slovenia Sl 0.0624

Average 0.1537

Source: SENSOR case study. Note: Prices are adjusted according to pricedexek
The assessment of administrative costs is based on the EU Standard Cost Model, covering the costs «
reporting obligations.

To calculate the present values of the benefits (and the costs), the following set of assumptions ha:
been applied.

Table0-2 Cost benefit analysisassumptions

Time horizon years 202062050 A sensitivity analysis is carried out, where onl
a ten year period is analysed (2€2TB0)

First year of effect from year 2020 It is assumed that the measures will have an

measures effect on the number of fatalities and injuries
from 2020 onwards

Implementation period years 10 It is assumed that all measures are implemen

gradually over ten yeaend the effects follow
the implementation.

Social discount rate (SDR) | % 4% The Better Regulation Guidelines suggest the
use of 4% as the social discount rate for impa
assessments. It is mentioned that when
considering road infrastructure with long life
times, a lower or a declining rate could be use

Inflation % per year | Hamonized Index of | All costs and benefits have been expressed ir
Consumer Prices 2016 prices based on the HICP from Eurostal
(HICP)

Price Level Index Index Calculated for all The price level index, drawing on Eurostat an
countries European Central Banls used to account for

the different price levels in each country.

4.1.4. PRIMESTREMOVE, TRL and COWI models role in the impact
assessment

The PRIMESTREMOVEtransport models a building block of the modelling framework used for
developing the EU Reference scenario 2016, and has a successful record of use in the Commission
transport, climate and energy policy analytical wibiikis the same model as used for the 2011 &hit
Paper on Transport and the 2016 European strategy eantassion mobility.

133 Carriageways corresponds to main roads and motevimy not to smaller roads, nor to general urban roads. The costs
are estimated in the SENSOR study. They are not the result of actual investments made.

84



The TRL modeis a simulation tool assessing the impact of vehicle technologies on road safety in the
context of the revision of the General Safety Regulation and Pedesdfety Begulation.

In this impact assessment, building on an update of the EU Reference scenario 2016 (including few
policy measures that have been adopted after itoftudate i.e. end of 2014), the PRIMES
TREMOVE model together with the TRL model habeen used to define the common Baseline
scenario used for the purpose of the present impact assessment report and for the impact assessme
accompanying the revision of the General Safety Regulation and Pedestrian Safety Regulation. In the
first step, theTRL model has been calibrated on the projected evolution of the vehicle stock from the
update of the EU Reference scenario 2016. In the second step, the impact of mandatory and voluntar
vehicle technology measures on the number of fatalities, seriouslightlinjuries has been assessed

at EU28 and Member State levels with the TRL and PRIMREMOVE models drawing on input

from TRL.

The COWI tool has been calibrated on the Baseline scenario developed with the PRREE®VE

and TRL model and has beerbsaquently used for assessing the impacts of infastructure measures on
road safety and performing cdstnefit analysis in the context of this impact assessment. The TRL
model has been used for assessing the impacts of vehicle tehchnologies on roamhdafetiorming
costbenefit analysis in the context of the impact assessment accompaying the revision of the Genera
Safety Regulation and Pedestrian Safety Regulation.

4.2.Baseline scenario

4.2.1. Scenario design, consultation process and quality assoce

The Baseline scenario used in this impact assessment builds on the EU Reference scenario 2016 b
additionally includes few policy measures adopted after itsoifudlate (end of 2014) and some
updates in the technology costs assumptions.

Building an he EU Reference scenario is a regular exercise by the Commission. It is coordinated by
DGs ENER, CLIMA and MOVE in association with the JRC, and the involvement of other services
via a specific inteservice group.

For the EU Reference scenario 20Member States were consulted throughout the development
process through a specific Reference scenario expert group which met three times during its
development. Member States provided information about adopted national policies via a specific
guestionnaire, keassumptions have been discussed and in each modelling step, draft Member State
specific results were sent for consultation. Comments of Member States were addressed to the exter
possible, keeping in mind the need for overall comparability and consisiétiee results.

Quality of modelling results was assured by using state of the art modelling tools, detailed checks of
assumptions and results by the coordinating Commission services as well as by the country specific
comments by Member States.

The EU Réerence scenario 201frojects EU and Member States energy, transport and GHG
emissionrelated developments up to 2050, given current global and EU market trends and adopted EU
and Member States' energy, transport, climate and related relevant policieptéd policies" refer to
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those that have been cast in legislation in the EU or in MS (with -afcdate end of 2012).
Therefore, the binding 2020 targets are assumed to be reached in the projection. This concern:
greenhouse gas emission reduction targs well as renewables targets, including renewables energy

in transport. The EU Reference scenario 2016 provides projections, not forecasts. Unlike forecasts,
projections do not make predictions about what the future will be. They rather indicate outhét w
happen if the assumptions which underpin the projection actually occur. Still, the scenario allows for a
consistent approach in the assessment of energy and climate trends across the EU and its Membe
States.

The report "EU Reference Scenario 20E6ergy, transport and GHG emissionbrends to 2050°
describes the inputs and results in detail. In addition, its main messages are summarised in the impac
assessments accompanying the Effort Sharing Regufatonl the revision of the Energy Efficiency
Directive™’, and the analytical work accompanying the European strategy eenhission mobility?®.

PRIMESTREMOVE is one of the core models of the modelling framework used for developing the
EU Reference scenario 2016 and has also been used for degeflopiiBaseline scenario of this
impact assessment in connection with the TRL motleé model was calibrated on transport and
energy data up to year 2013 from Eurostat and other sources.

4.2.2. Main assumptions of the Baseline scenario

The projections arbased on a set of assumptions, including on population growth, macroeconomic
and oil price developments, technology improvements, and policies.

Macroeconomic assumptions

The Baseline scenario uses the same macroeconomic assumptions as the EU Refagicc@Ghe.

The population projections draw on the European Population Projections (EUROPOP 2013) by
Eurostat. The key drivers for demographic change are: higher life expectancy, convergence in the
fertility rates across Member States in the long term,iawdrd migration. The EU28 population is
expected to grow by 0.2% per year during 2Q030 (0.1% for 2012050), to 516 million in 2030

(522 million by 2050). Elderly people, aged 65 or more, would account for 24% of the total population
by 2030 (28% by050) as opposed to 18% today.

GDP projections mirror the joint work of DG ECFIN and the Economic Policy Committee, presented
in the 2015 Ageing Repdit The average EU GDP growth rate is projected to remain relatively low at
1.2% per year for 2022020,down from 1.9% per year during 192910. In the medium to long
term, higher expected growth rates (1.4% per year for-2030 and 1.5% per year for 202050)

are taking account of the catching up potential of countries with relatively low GDP per, capita
assuming convergence to a total factor productivity growth rate of 1% in the long run.

134 1n addition, amendments to two Directives only adopted in the beginning of 2015 were also conShisreohcerns
notably the ILUC amendment to the Renewables Directive and the Market Stability Reserve Decision amending the
ETS Directive.

135 |CCS-E3MLab et al. (2016), EU Reference Scenario 2016: Energy, transport and GHG emi$siomts to 2050

136 SWD(2016) 247

137 SWD(2016) 405

138 SWD(2016) 244

139 European Commission/DG ECFIN (2014), The 2015 Ageing Report: Underlying Assumptions and Projection
Methodologies, European Economy 8/2014.
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Fossil fuel price assumptions

Oil prices used in the Baseline scenario are the same with those of the EU Reference scenario 201¢
Following a gradual adjustmeptocess with reduced investments in upstream productive capacities by
nonOPEC* countries, the quota discipline is assumed to gradually improve among OPEC members
and thus the oil price is projected to reach 87 $/barrel in 2020 (in yeaipZi@&8). Beyod 2020, as a

result of persistent demand growth in FOBECD countries driven by economic growth and the
increasing number of passenger cars, oil price would rise to 113 $/barrel by 2030 and 130 $/barrel by
2050.

Techneeconomic assumptions

For all transport means, except for light duty vehicles (i.e. passenger cars and light commercial
vehicles), the Baseline scenario uses the same technology costs assumptions as the EU Referen:
scenario 2016.

For light duty vehicles, the data for techrgjacosts and emissions savings has been updated based on
a recent study commissioned by DG CLIMABattery costs for electric vehicles are assumed to go
down to 205 euro/kWh by 2030 and 160 euro/kWh by 2050; further reductions in the cost of both
spark igmtion gasoline and compression ignition diesel are assumed to take place. Technology cost
assumptions are based on extensive literature review, modelling and simulation, consultation with
relevant stakeholders, and further assessment by the Joint Re€eatch (JRC) of the European
Commission.

Specific policy assumptions

The key policies included in the Baseline scenario, similarly to the EU Reference scenario 2816, are

1 CO, standards for cars and vans regulatioRegulation (EC) No 443/2009amended by
Regulation (EU) No 333/2014 and Regulation (EU) No 510/2011, amended by Regulation (EU) No
253/2014); CQ standards for cars are assumed to be @bith as of 2021 and for vans
1479gCQ/km as of 2020, based on the NEDC test cycle, in line with current legislation. No policy
action to strengthen the stringency of the target is assumed after 2020/2021.

1 The Renewable Energy Directive (Directive 2009/Z8yEand Fuel Quality Directive (Directive
2009/30/EC) including ILUC amendment (Directive 2015/1513/EU): achievement of the legally
binding RES target for 2020 (10% RES in transport target) for each Member State, taking into
account the use of flexibility echanisms when relevant as well as of the cap on the amount of food
or feed based biofuels (7%). Member States' specific renewable energy policies for the heating and
cooling sector are also reflected where relevant.

1 Directive on the deployment of alteria fuels infrastructurefirective 2014/94/EY

1 Directive on the charging of heavy goods vehicles for the use of certain infrastructures (Directive
2011/®6/EU amending Directive 1999/62/EC).

140 OPEC stands for Organization of Petroleum Exporting Countries.

141 sourcenhttps://ec.europa.eu/clima/sites/clima/files/transport/vehicles/docs/technology results_web.xIsx

142 For a comprehensive discussiems t he Ref erence scenario report: AEU Re
GHG emissionsTr ends to 20500
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0088:0113:EN:PDF
https://ec.europa.eu/clima/sites/clima/files/transport/vehicles/docs/technology_results_web.xlsx

1 Relevant national policie$or instance on the promotion of renewable energy, on fuel and vehicle
taxation, are taken into account.

In addition, a few policy measures adopted after theffudate of the EU Referercscenario 2016 at
both EU and Member State level, have been included in the Baseline scenario:

1 Directive on weights & dimensions (Directive 2015/719/EU);

1 Directive as regards the opening of the market for domestic passenger transport services by rail anc
the governance of the railway infrastructure (Directive 2016/2370/EU);

1 Directive on technical requirements for inland waterway vessels (Directive 2016/1629/EU), part of
the Naiades Il package;

1 Regulation establishing a framework on market access to peiteseand financial transparency of
ports*,

1 The replacement of the New European Driving Cycle (NEDC) test cycle by the new Worldwide
harmonized Lightvehicles Test Procedure (WLTRas been implemented in the Baseline scenario,
drawing on work by JRC. Hstates by JRC show a WLTP to NEDC g£@missions ratio of
approximately 1.21 when comparing the salesghted fleetwide average C©emissions. WLTP
to NEDC conversion factors are considered by individual vehicle segments, representing different
vehicle and technology categoriés

1 Changes in road charges in Germany, Austria, Belgium and Latvia.

Safety measures assumptions

Reflectingthe plateauing in the number of fatalities and injuries in the recent years, in the Baseline
scenario it has been assumed that -g046 vehicle technologies would be the main source of
reduction in fatalities, serious and slight injuries while measur@®ssing infrastructure safety (such

as the existing RISM and Tunnel Directives), and driver behaviour (such as legislation improving
enforcement across borders, namely Directive 2015/413/EU facilitating-tmoodsr exchange of
information on road safetselated traffic offences) would compensate for the increase in traffic over
time. The following vehicle technologies safety measures are covered by the Baseline scenario:

1 The impact of highly effective existing vehicle technologies safety measures, wiehbleen
mandatory for a few years, but are still dispersing into the vehicle fleet (staxdetmnic stability
control systemdor all vehicle categories, and advanced emergency braking systems and lane
departure warning systems for all new heavy gadscles and buses), are modelled to reduce the
remaining target populations for the proposed meastires.

1 Voluntary uptake of vehicle technology safety measures. The list of these measures is provided in
Table 1

143 Awaiting signature of act (Source
http://www.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2013/0157(COD)&Il=en)

144 Simulation at individual vehicle level is combined with fleet composition data, retrieved from the official European CO
emissions monitoring database, and publicly available data regarding individual vehicle characteristics, in order to
calculate vehicle COemissions and fuel consumption over different conditions. Vehicle édissions are initially
simulated over the psent test protocol (NEDC) for the 2015 passenger car fleet; the accuracy of the method is
validated against officially monitored G®alues and experimental data.

145 Standardelectronic stability control systemsre mandatory for all new vehicles and véhicategories since 1
November 2014 and from 1 November 2015, all new trucks and buses must also be equipped with advanced emergenc
braking systems as well as lane departure warning systems.
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Table0-3: List of vehicle technology safety measures considered for voluntary uptake

App“cable YEREE categories

Autonomous emergency braking for vehicles (moving and statiol

AEB-VEH targets) M1 N1
AEB-PCD Autonomous emergency braking for pedestrians and cyclists M1 N1
ALC Alcohol interlock installation document M1 M2&M3 N1 N2&N3
DDR-DAD Drowsiness and attentiatetection M1 M2&M3 N1 N2&N3
DDR-ADR Advanced distraction recognition M1 M2&M3 N1 N2&N3
EDR Event data recorder M1 N1
ESS Emergency stop signal M1 M2&M3 N1 N2&N3
FEW-137 Full-width frontal occupant protection (current R137 configuratiol M1 N1

with Hybrid Ill ATDs)

Full-width frontal occupant protection (introduction of THOR
FFW-THO ATDs and lower appropriate injury criteria thresholds to encoura M1 N1
adaptive restraints)
Adult headto-windscreen impact (mandatory HIC limit in
headformto-glass impact tests; no mandatorpMar impact)
Intelligent speed assistance (voluntary type system; can be
overridden by driver and switched off for the rest of journey)
Lane keeping assig¢mergency lane keeping system that interver
LKA -ELK only in case of an imminent threat such as leaving the road, or M1 N1

leaving the lane with oncoming traffic)

HED-MGI M1 N1

ISA-VOL M1 M2&M3 N1 N2&N3

PSI Pole side impact occupant protection M1 N1

REV Reversing camera system M1 M2&M3 N1 N2&N3
TPM Tyre pressure monitoring system M2&M3 N1 N2&N3
VIS-DET E:er:itnz;d side vulnerable road user detection and warning (no & M2&M3 N2&N3
VIS-DIV Minimum direct vision requirement (best-class approach) M2&M3 N2&N3

The year that full voluntary implementation is achieved represents the time necessary for the measure
to reach maturity in terms of full voluntary adoption into new vehicle registrations. All but three
measures were assumed to have a long voluntary imptatizen phase, with 14 years between launch

of the technology and full voluntary implementation. Car fitment Event Data Recorders (EDR) and
Full-width frontal protection based on current UN Regulation No. 137 with the Hybrid 1l dummy
(FFW-137) were givera shorter voluntary uptake period of/@ars. This was justified based on the
percentage of vehicles in the fleet already expected to meet the regulatory requirements for the systerr
which matches the predicted final voluntary uptake levels. A medium dodgalength adoption

period were used for vans and heavier vehicle uptake of EDRSs, respectively.

The voluntary take up of technology and the implementation within the fleet was selected to be one of
three possible options:
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1. None = No voluntary uptakeggulatory action required to drive adoption
2. Medium = 40% voluntary propagation within the fleet without additional stimuli
3. High = 80% voluntary propagation | eaving t
without regulatory action
These values repsent point estimates for the resulting final uptake in the fleet. The full voluntary
uptake levels for each measure are providethivie 04.

Table0-4: Maximum voluntary uptake of vehicle technologies for new registrations

AEB-VEH High High High High
AEB-PCD (pedestrian) High n/a Medium n/a
AEB-PCD (cyclist) High n/a Medium n/a
ALC None None None None
DDR-DAD Medium Medium Medium Medium
DDR-ADR None None None None
EDR Medium n/a Medium n/a
ESC High High High High
ESS High High High High
FFW-137 High n/a Medium n/a
FFW-THO High n/a Medium n/a
HED-MGI None n/a None n/a
ISA-VOL None None None None
LDW n/a High n/a High
LKA -ELK Medium n/a Medium n/a
PSI High n/a None n/a
REV Medium None Medium None
TPM n/a None None None
VIS-DET n/a None n/a None
VIS-DIV n/a Medium n/a Medium

4.2.3. Summary of main results of th&aseline scenario

EU transport activity is expected to continue growingunder current trends and adopted policies
beyond 2015, albeit at a slower pace than in the past. Freight transport activity for inland modes is
projected to increase by 36% between®@hd 2030 (1.5% per year) and 60% for 2Q060 (1.2%

per year). Passenger traffic growth would be slightly lower than for freight at 23% by 2030 (1% per
year) and 42% by 2050 (0.9% per year for 2Q080). The annual growth rates by mode, for
passengerral freight transport, are providedkigure 614,

146 projections for international maritime and internationalaEt aviation are presented separately and not included in
the total passenger and freight transport activity to preserve comparability with statistics for the historical period.
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Road transport would maintain its dominant role within the EU. The share of road transportdn inlan
freight is expected to slightly decrease at 70% by 2030 and 69% by 2050. The activity of heavy goods
vehicles expressed in tonnes kilometres is projected to grow by 35% between 2010 and 2030 (56% fol
20102050) in the Baseline scenario, while light goedsicles activity would go up by 27% during
20102030 (50% for 20142050). For passenger transport, road modal share is projected to decrease by
4 percentage points by 2030 and by additional 3 percentage points by 2050. Passenger cars and val
would still contribute 70% of passenger traffic by 2030 and about two thirds by 2050, despite growing
at lower pace (17% for 2012030 and 31% during 204ZD50) relative to other modes, due to
slowdown in car ownership increase which is close to saturation lewelanyp EU15 Member States

and shifts towards rail.

Figure0-14: EU passenger and freight transport projections (average growth rate per year)
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Source: Baseline scenario, PRIMEREMOVE transport mod€iICCSE3MLab)
Note: For aviation, domestic and international intEdJ activity is reported, to maintain the comparability with reported
statistics.

High congestion levels are expected to seriously affect road transport in several Member States by
2030 inthe absence of effective countervailing measures such as road pricing. While urban congestion
will mainly depend on car ownership levels, urban sprawl and the availability of public transport
alternatives, congestion on the inteban network would be theesult of growing freight transport
activity along specific corridors, in particular where these corridors cross urban areas with heavy local
traffic. The largest part of congestion will be concentrated near densely populated zones with high
economic actiity such as Belgium and the Netherlaridi a certain extent as a result of port and
transhipment operatiofisand in large parts of Germany, the United Kingdom and northern Italy.

The PRIMESTREMOVE model considers the stock of transport means inhefited previous
periods, calculates scrapping due to technical lifetime, evaluates the economics of possible premature
scrapping and determines the best choice of new transport means, which are needed to meet deman
The choices are based on cost minim@sgtivhich include anticipation facto¥s.

4" There are several factors influencing the choice of a new transport roeegsng payable and negrayable elements.
True payable costs include all cost elements over the lifetime of the candidate transport means: purchasing cost; annua
fixed costs for maintenance, insurance and ownership/circulation taxation; variable aro$tel f consumption
depending on trip type and operation conditions; other variable costs including congestion charges, parking fees, etc.
Other factors, like perceived cost factors, which do not necessarily imply true payments by the user but may imply
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The road transport vehicle fleet is projected to continue growing over time, driven by developments in

transport activity. The heavy goods vehicle fleet is projected to grow by 27% between 2015 and 2030
(1.6% per yar) and 52% for 2022050 (0.9% per year). Growth in the light commercial vehicle stock

is projected to be somewhat lower at 15% between 2015 and 2030 (0.9% per year) and 33% during
20152050 (0.8% per year).

The passenger cars fleet would grow at a lopasre compared to heavy goods and light commercial
vehicles: 9% by 2030 (0.6% per year) and 24% by 2050 (0.6% per year), driven by slowdown in car
ownership increase which as explained above is close to saturation levels in many EU15 Member
States. The bes and coaches fleet is also projected to go up, at rates similar to those of light
commericial vehicles: 15% increase between 2015 and 2030 (0.9% per year) and 28% during 2015
2050 (0.5% per year).

Figure0-15: Road transport vehicle stock projections by type of vehicle (average growth rate per year)
at EU level
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Source: Baseline scenario, PRIMEREMOVE transport model (ICE&S3MLab)

Under current trends and adopted policies, measures addressing infrestsaftety and driver
behaviour would compensate for the increase in traffic over time while the uptake of the mandatory
and voluntary vehicle technology safety measures described above would result in further decreases il
the number of fatalities, serioasid slight injuries over time. The number of fatalities is projected to

go down by 11% between 2015 and 2030 (9% for 2203D) and 16% during 204250 (14% for
20162050), while the reduction in the serious injuries is expected to be lower at 7% ®y62030r
20162030) and 10% by 2050 (10% for 202650). Slight injuries are also projected to drop by 2050,
however, at much lower pace than fatalities and serious injuries (5% fo2P@05and 7% for 2015

2050).

indirect costs are influencing decisions about choice of new vehicles. They reflect technical risk of yet immature
technologies, acceptance factors representing market penetration, density of refuelling/recharging infrastructure
applicable to technologiesing alternative fuels and those that have range limitations.
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Figure 0-16: Evolution of fatalities, serious and slight injuries over the 2BA50 time horizon
(average growth rate per year)
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Source: Baseline scenario, TRL model and PRIMBREMOVE transport model (ICES3MLab)

In the Baseline scenario, tle@olution of fatalities, serious and slight injuries by EU region continues
recent trends observed in the historical data, with the Eastern and Southern EU countries showing the
highest decrease in the number of casualties.

Figure0-17: Evolution of fatalities, serious and slight injuries by EU region between 2015 and 2030
(cumulative growth rates)
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Source: Baseline scenario, PRIMBEREMOVE transport model (ICE&3MLab) and TRL model

4.2.4. Baseline scario 1 sensitivity analysis

Considering the high uncertainty surrounding the evolution of fatalities and injuries, sensitivity
analysis has been performed on the Baseline scenario. An alternative optimistic and a pessimistic
baseline scenario have beensidered:

1 In the optimistic baseline scenario, it is assumed that the slight reduction of fatalities and serious
injuries observed during 2042016 (0.7% per year) would come from infrastructure, driver
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behaviour and other factors (mandatory vehicles technologidsihe trend of a continuous 0.7%
reduction relative to the previous year would be continued in time. In addition, the voluntary
uptake of vehicle technologies measures is assumed to be the same as in the main Baselin:
scenario.

1 Inthe pessimistibaseline scenario, it is assumed that{264t6 vehicle technologies would be the
main source of reductions in fatalities, serious and slight injuridsle measures addressing
infrastructure safety and driver behaviour and other factors would compémsHte increase in
traffic over time. However, a lower estimate of technology take up was modelled to represent a
scenario where voluntary fitment of the voluntary measures reaches only half the maximum
percentages quoted in Section O.

The projected evotion of fatalities, serious and slight injuries over the 22050 horizon in the
optimistic and pessimistic baseline scenarios is presented in figli&®$00320. It is compared with

the central baseline scenario described in the previous sectiormitative terms, between 2016 and
2030 the number of fatalities is projected to go down by 18% in the optimistic baseline scenario and
6% Iin the pessimistic scenario relative to 9% in the central baseline scenario. Similarly, serious
injuries would decreadsy 15% in the optimistic baseline and 4% in the pessimistic baseline compared
to 6% in the central baseline scenario while slight injuries would go down by 15% in the optimistic
baseline and 4% in the pessimistic baseline relative to 7% in the cenglahidasenario.

Figure0-18: Evolution of fatalities over the 204250 time horizon (average growth rate per year) in
the optimistic and pessimistic baseline scenarios
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Source: Baseline scenario, TRL modetd PRIMESTREMOVE transport model (ICES3MLab)
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Figure 0-19: Evolution of serious injuries over the 202850 time horizon (average growth rate per
year) in the optimistic and pessimistic baseline scesario
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Source: Baseline scenario, TRL model and PRIMREMOVE transport model (ICES3MLab)

Figure 0-20: Evolution of slight injuries over the 202950 time horizon (average growth rate per
year) in the optinstic and pessimistic baseline scenarios
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Source: Baseline scenario, TRL model and PRIMBREMOVE transport model (ICES3MLab)

Similarly to the central baseline scenario, the evolution of fatalities, serious and slight injuries by EU
region in the optinstic and pessimistic baseline scenarios continues recent trends observed in the
historical data, with the Eastern and Southern EU countries showing higher decreases in the number o
casualties relative to the Northern and Central EU countries.
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Figure0-21: Evolution of fatalities, serious and slight injuries by EU reagion between 2015 and 2030
(cumulative growth rates) in the optimistic baseline scenario
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Figure0-22: Evolution of fatalities, serious and slight injuries by EU reagion between 2015 and 2030
(cumulative growth rates) in the pessimistic baseline scenario
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Annex 4.0 Cost -effectiveness analysis of Policy Options for the
mandatory implementation of different sets of vehicle
safety measures i Review of the General Safety and
Pedestrian Safety Regulations

Annex 4.1 Executive summary

Objective:

The objective of this hilepth cosbenefit study was to calculate concrete @&tctiveness
indicators and numbers of future casualties thaldcbe prevented at a European level for
three sets of safety measures proposed by the European Commission and considered for
mandatory implementation in new vehicles starting from 2021.

Methodology and scope:

The European Commission has defined threeypoptions, i.esets of safety measures to
be implemented on a mandatory basjdor this costeffectiveness study to assess:

1 POL: Stateof-the-art and widely available package of safety solutions that are not yet
mandatory in EU; their fitment varies froaround 590%

1 PO2 As POl with added safety solutions that focus on vulnerable road user
protection and on ensuring driver attention to the driving task

1 PO3 As PO2 with safety solutions that are either feasible or already exist in the
marketplace, buthat have a low fitment rate and market uptake, that maximises
overall casualty savings and can boost safety solutions' innovation

The policy options are each studied for their @tctiveness compared to a baseline
scenario (POO0), where none of the meas are implemented on a mandatory basis, but
voluntary uptake would continue.

Table Spresents a full list of the safety measures considered for vehicle categories M1
(passenger cars), M2&M3 (buses and coaches), N1 (vans), and N2&N3 (tfatds)6to

Table 9presents an overview of the sets of measures to be implemented in each policy option
and the proposed introduction daf€able 10presents the cost estimates per vehicle category
for each of the policy options assessed.

A simulation and calculation model was developed to estimate the benefits and costs
associated with eagolicy option. The scope of the castectiveness evaluation was:
1 Geographic scope: EB3
1 Vehicle categories covered: M1, M2&M3, N1, N2&N3
91 Evaluation period: 2022037
1 Baseline scenario: No further policy intervention in the transport sectovplurtary
improvements and effects of already implemented policies continue. Continued
dispersion of mandatory vehicle safety measures into the legacy fleet and continued
voluntary uptake of the safety measures under consideration.
1 Evaluated scenarios: Tée sets of safety measures (PO1, PO2 and PO3) implemented
on a mandatory basis
1 Benefits considered: Monetary values of casualties prevented by safety measures
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9 Costs considered: Cost to vehicle manufacturers of fitment of safety measures to new
vehicles

Treatment of uncertainty: Interval analysis and scenario analysis

Results: Benefito-cost ratios (BCRs), based on present monetary values and
casualties prevented, compared to the baseline scenario over the entire evaluation
period

E |

Note that the model tak&sto account:
1 the interactions of all measures when implemented together (to avoid -douipliéng
of casualties prevented by different measures), and
1 the effects of already existing mandatory measures (XEB and LDW for M2&M3
and N2&N3, ESC for all cagories) that are still dispersing into the fleet on the
European casualty target populations.

Table 5: List of safety measures considered for mandatory implementation

Appllcable (e categories

Autonomous emergency braking for vehicles (moving and stationary

AEB-VEH targets) M1 N1
AEB-PCD Autonomous emergency braking for pedestrians and cyclists M1 N1
ALC Alcohol interlock installation document M1 M2&M3 N1 N2&N3
DDR-DAD Drowsiness and attentiatetection M1 M2&M3 N1 N2&N3
DDR-ADR Advanced distraction recognition M1 M2&M3 N1 N2&N3
EDR Event data recorder M1 N1
ESS Emergency stop signal M1 M2&M3 N1 N2&N3
FEW-137 Et;lltl)mcliltlh Af\[IPEr)];?l occupant protection (current R137 configuration wit M1 N1

Full-width frontal occupant protection (introduction of THORATDs
FFW-THO and lower appropriate injury criteria thresholds to encourage adaptive M1 N1

restraints)
HEDMoI AR headowrdecsen mpac (randeon MIC Imieadorm w
ISA-VOL Intelligent speed assistance (voluntary type system; can be overridde M1 M2&M3 N1 N2&N3

driver and switched off for the rest of journey)

Lane keeping assié¢mergency lane keeping system that intervenes ¢
LKA -ELK in case of an imminent threat such as leaving the road, or leaving the M1 N1
with oncoming traffic)

PSI Pole side impact occupant protection M1 N1

REV Reversing camera system M1 M2&M3 N1 N2&N3
TPM Tyre pressure monitoring system M2&M3 N1 N2&N3
VIS-DET E:gl?itnzgd side vulnerable road user detection and warning (no auto M28&M3 N2&N3
VIS-DIV Minimum direct vision requirement (beist-class approach) M2&M3 N2&N3
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Table 6: Policy options for passenger cars (M1); letters indicate mandatory introduction
dates*, dash indicates measure is not included in the policy option

AEB-PCD

DDR-DAD

FFW-137

HED-MGI

LKA -ELK

Table 28 Policy options for buses and coaches (M2&M3); letters indicate mandatory
introduction dates, dash indicates measure is not included in the policy option

DDR-DAD

VIS-DET

148 The introduction dates for mandatory fitment are coded in the tables as follows:
1 A:1*"September 2021 (new approved type¥)Séptember 2023 (new vehicles)
1 B: 1% September 2023 (new approMigpes), I September 2025 (new vehicles)
f C:1%September 2025 (new approved types), no mandatory introduction for new vehicles
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Table 29: Policy options for vans (N1); letters indicate mandatory introduction dates®,
dash indicates measure is not included in the poliayption

AEB-PCD

DDR-DAD

FFW-137

HED-MGI

LKA -ELK

Table 9: Policy options for trucks (N2&N3); letters indicate mandatory introduction
dates, dash indicates measure is not included in the policy option

DDR-DAD

VIS-DET

149The introduction dates for mandatory fitment are coded in the tables as follows:
1 A:1"September 2021 (new approved typd¥)September 2023 (new vehicles)
1 B: 1% September 2023 (new approved type¥)Séptember 2025 (new vehicles)
f C:1%September 2025 (new approved types), no mandatory introduction for new vehicles
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Table 10: Initial cost at mandatory introduction of policy options per vehicle (best
estimate) inflated to year2021 Euros

Passenger cars (M1) 6201 01360 0516

Buses and coaches (M2&M3) U6 U607 0970

Vans (N1) 0131 0206 0521

Trucks (N2&N3) U6 U607 a1, 013
Key results:

The benefito-cost ratios (BCRSs) reported Trable 32andFigure 23allow acomparison of

the different policy options based on the extent to which the benefits exceed (or fall short of)
the costs created by a policy option over the entire evaluation period2ZB¥1lcompared to

the baseline scenario (voluntary uptake). Valuestgr than 1 indicate that the benefits are
greater than the costs incurred.

For passenger cars (M1) and for buses and coaches (M2&M3), the results indicate that
implementation of any of the policy options considered would beeaftesttive. For vans
(N1), implementation of PO1 or PO2 was found to be-effsictive. For trucks (N2&N3),
PO2 and PO3 exceeded the threshold to-effsttiveness.

Table 32 Results: Benefitto-cost ratios (BCRs) of policy options PO1, PO2 and PO3
based onpresent values over entire evaluation period 2022037 compared to the
baseline scenario (best estimate)

2.95 2.14 1.39

Passenger cars (M1)

Buses and coaches (M2&M3) 4.64 3.11 2.11
Vans (N1) 1.78 1.35 0.53
Trucks (N2&N3) 0.56 1.52 1.03
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BCRs of policy options PO1, PO2, PO3
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Figure 23: Results: Benefitto-cost ratios (BCRs) of policy options PO1, PO2 and PO3
based on present values over entire evaluation period 202037 compared to the
baseline scenario (best estimate witindication of uncertainty ranges from scenario
analysis)

The casualty prevention results reportedable 33andFigure 24allow conclusions about
which policy option prevents the highest number of fatalities acros8&khen compared
with the baseline scenario. To estimate the casualty prevention totalsstlestbaate
numbers for each year of the evaluation period 2RP@327 were summed.

It can be observed for all vehicle categories that the number of casualties prevented by
implementation of PO2 or PO3 exceeds the number prevented by PO1 by a considerable
margin. Between all four vehicle categories, implementation of PO2 has the potential to
prevent an additional 8,312 fatalities and 51,286 serious casualties compared to PO1 across
EU-28 over the period 2022037. PO3 exceeds the potential of PO2 by furti#t3l

fatalities and 21,807 serious casualties.

Table 33 Results: Total number of fatal casualties prevented by safety measures of the
respective vehicle category over the evaluation period 2022037 compared to the
baseline scendp (best estimate)

Passenger cars (M1) 13,785 20,081 21,337
Buses and coaches (M2&M3) 2 207 227

Vans (N1) 852 1,005 1,283
Trucks (N2&N3) 0 1,658 1,947
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Fatalities prevented per policy option
(sum of all vehicle categories)
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Figure 24: Results: Total sum of fatalcasualties prevented by safety measures across all
vehicle categories over the evaluation period 20R2037 across ELR8 compared to the
baseline scenario (best estimate with indication of uncertainty ranges from scenario
analysis)

Implementation of the pay options would address the fatal casualty populations of vehicle
occupants and vulnerable road users as detailed in

Table 34

Table 34: Results: Overall percentage of all fatal vehicle occupant and vulnerable road
user casualties prevented by the policy options over the evaluation period 202037

Reduction of fatal casualties Vehicle occupants Pedestrians & cyclists

PO1 12.7% 11.6%
PO2 15.4% 14.0%
PO3 16.0% 14.4%

Conclusions:

From the results found in this cesffectiveness study, it can be concluded overall that PO1
offers favourable costffectiveness ratios in most vehicle categories; however, these are
achieved with only a smalinpact on both the costs and the benefits compared to the baseline
scenario of continued voluntary uptake. The impacts of PO2 and PO3 are larger, with
numbers of fatalities prevented exceeding those of PO1 by a considerable margin; however
this is accompaied by a greater cost. Where PO2 or PO3 exceed the threshold to cost
effectiveness (BCR>1), the considerably greater number of casualties prevented compared to
POL1 could be a reason to favour implementation of PO2 or PO3.
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Annex 4.2 Introduction and objectives

In 2015, the European Commission published the report conducted by TRL Bertbit and
Feasibility of a Range of new Technologies and Unregulated Measures in the Fields of
Occupant Safety and Protection of Vulnerable Road Ugeés G S RH¥ndl gt al, 2015)

This Report provided initial feasibility and cost vs. benefit reviews for over 50 new safety
measures that could be implemented as part of the amendment to the General Safety and
Pedestrian Safety Regulations.

The followrup report,In Depth CostEffectiveness Analysis of the Identified Measures and
Features regarding the Way Forward for Vehicle Safety in th¢ EUG S S2idiet al,

2017) has been published in September 2017, and containssaghaeview and collation

of the available evidence regarding effectiveness, cost, fleet penetration and target population,
alongside the results of a largeale stakeholder consultation for a shortlist of 24 safety
measures. Preliminary cestfectivenes indicators for the individual measures and additional
technical considerations were reported to enable the European Commission to select the final
list of proposed safety measures considered to be taken forward for mandatory
implementation.

The objectve of this indepth cosbenefit study is to build upon the outcomes of the GSR1
and GSR2 projects and calculate concrete-effsttiveness indicators and numbers of
casualties prevented at a European level for three proposed sets of safety meastyes (poli
options), taking into account:

1 the interactions of all measures when implemented together (to avoid -douipliéng

of casualties prevented by different measures),

the baseline effects of voluntary uptake into the fleet, and

the effects of already existy mandatory measures still dispersing into the fleet on the
European casualty target populations.

1
1
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Annex 4.3 Policy options and baseline scenario

The European Commission defined, based on consideration of the initialecegit

indicators reported in GSR2 anddittbnal information regarding technical feasibility

received in the GSR2 stakeholder consultation, the list of proposed safety measures
considered for implementatiodble ). More detail about the measures is available in the
GSR2 repor{Seidlet al, 2017) Note that some measures have been split into two compared
to the GSR2 report to allow more detailed modelling (DDR, FFW and Vi&jhen

description of some measures has evolved (HEEl: headto-glass impact test; LKALK:
emergency lane keeping systems; REV: reversing camera).

Table 35: List of safety measures considered for mandatory implementation

Autonomous emergency braking for vehicles (moving and

AZERYE stationary targets) b4 N
AEB-PCD Autonomous emergency braking for pedestrians and cyclis M1 N1
ALC Alcohol interlock installation document M1 M2&M3 N1 N2&N3
DDR-DAD Drowsiness and attention detection M1 M2&M3 N1 N2&N3
DDR-ADR Advanced distraction recognition M1 M2&M3 N1 N2&N3
EDR Event data recorder M1 N1
ESS Emergency stop signal M1 M2&M3 N1 N2&N3
FEW-137 Full-width frontal occupanprotection (current R137 M1 N1

configuration with Hybrid 11l ATDs)

Full-width frontal occupant protection (introduction of THOI
FFW-THO M ATDs and lower appropriate injury criteria thresholds to M1 N1
encourage adaptive restraints)

Adult headto-windscreen impact (mandatory HIC limit in

=R headformto-glass impact tests; no mandatorp#ar impact)

M1 N1
Intelligent speed assistance (voluntary type system; can be
overridden by driver and switched off for the rest of journey

Lane keeping assist (emergency lane keeping system that
LKA -ELK intervenes only in case of an imminent threat such as leavi M1 N1
the road, or leaving the lane with oncoming traffic)

ISA-VOL M1 M2&M3 N1 N2&N3

PSI Pole side impact occupant protection M1 N1
REV Reversing camera system M1 M2&M3 N1 N2&N3
TPM Tyre pressure monitoring system M2&M3 N1 N2&N3

Front and side vulnerable road user detection and warning

Wi pEr auto braking)

M2&M3 N2&N3

VIS-DIV Minimum direct vision requirement (beist-classapproach) M2&M3 N2&N3

This costeffectiveness study also takes into account existing mandatory measures that are
still dispersing into the fleet and thereby continue to contribute to casualty reductions; these
will reduce the target populations for some of the proposed medgsaedsble 9.
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Table 36: List of existing mandatory safety measures which are modelled in this study

AEB-VEH Autonomous emergency braking for vehicles M2&M3 M2&M3
ESC Electronic stability control M1 M2&M3 N1 M2&M3
LDW Lane departure warning M2&M3 M2&M3

The European Commission has defiti@ee policy options (POs), i.e. sets of safety
measures from the above list to be implemented on a mandatory badier this cost
effectiveness study to assess:

1 POL: Stateof-the-art and widely available package of safety solutions that are not yet
mandatory in EU and their fitment varies from aroun8®%

1 PO2 As POl with added safety solutions that focus on vulnerable road user
protection and on ensuring driver attention to the driving task

1 PO3 As PO2 with safety solutions that are either feasible or already exist in the
marketplace, but that havelew fitment rate and market uptake, that maximises
overall casualty savings and can boost safety solutions' innovation

The sets of measures to be implemented in each policy option and the proposed introduction
dates are shown ifiabe 37 Table 38 Table 39 andTable 40for vehicle categories M1,
M2&M3, N1, and N2&N3, respectively.

The introduction dates for mandatory fitment are coded in the tables as follows:

f A: 1% September 2021 (new approved typed)Séptember 2023 (new vehicles)

f B: 1°'September 2023 (new approved typed)Séptember 2025 (new vehicles)

f C: 1% September 2025 (new approved types), no mandatory introduction for new
vehicles

The policy options are each studied for their @itctiveness compared to a baseline
scenario (POO0), where none of the measures are implemented on a mandatory basis, but
voluntary uptake would continue. The reported -@&fftctiveness results reflect a comparison
between each policy option with the baseline, ¢gapture only the costs and benefits that
exceed those estimated for the voluntary fitment scenario.

The evaluation period was chosen to extend to 2037 in order to capture the effects of
dispersion of the measures into the vehicle fleet via fitmergwovehicles. Results are
calculated for individual years, converted to present values and summed for the evaluation
period extending from 2021 to 2037.

The following tables provide information on which of the safety measures are introduced
under each policoption by vehicle type.
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Table 37: Policy options 1, 2 and 3 for passenger cars (M1); letters indicate mandatory
introduction dates (see key above), dash indicates measure is not included in the policy
option

AEB-PCD

DDR-DAD

FFW-137

HED-MGI

LKA -ELK

Table 38 Policy options 1, 2 and 3 for buses and coaches (M2&M3); letters indicate
mandatory introduction dates (see key above), dash indicates measure is not included in
the policy option

DDR-DAD

VIS-DET
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Table 39 Policy options 1, 2 and 3 for vans (N1); letters indicate mandatory
introduction dates (see key above), dash indicates measure is not included in the policy
option

AEB-PCD

DDR-DAD

FFW-137

HED-MGI

LKA -ELK

Table 40: Policy options 1, 2 and 3 for trucks (N2&N3); letters indicate mandatory
introduction dates (see keyabove), dash indicates measure is not included in the policy
option

DDR-DAD

VIS-DET
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Some measures considered in G$8&dlet al, 2017)will not be taken forward for
mandatory implementation, following negative initial ebsnefit results or based on
concerns regarding technical feasibility:

1 FSOfor M1: Small overlap frontal occupant protection, based on likely unfavourable
costeffectiveness after introduction of relevant active safety measures.

1 SFSfor M1 and N1: Side impact collision protection for-fade occupantfiased on
technical concers raised by stakeholders indicating that no design solutions were
proven to be effective and no suitable ATD existed foisfde impact tests.

Note that the European Commission considers removing exemptions of certain vehicle
categories or weights relak¢o the following measures:

1 F94 for M1 and N1: UN Regulation No. 94 Frontal Offset Occupant Protection
Removal of Exemptions

1 S95for M1 and N1: UN Regulation No. 95 Side Impact Occupant Protegtion
Removal of Exemptions

These removals of exemptiongarot covered in this cebenefit study.
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Annex 4.4 Methodology and input parameters

Annex 4.4.1 Overview: Calculation model structure

A simulation and calculation model was developed to estimate the benefits (monetary values
of casualties prevented by safety measuresyasts (cost to vehicle manufacturers of

fitment of safety measures to new vehicles) associated with the policy options PO1, PO2 and
PO3 compared to the baseline scenario. The model was implemented in the programming
language Pythdf? with inputs and outputsroduced in Microsoft Excel spreadshe€&igure

25 presents a simplified visualisation of the structure and calculation steps of the model. A
brief description oflte steps is given in the following paragraphs and a detailed description in
Annex 4.4.2 to Annex 4.4.14.

130 hitps://www.python.org/
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Vehicle fleet calculation
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Figure 25 Flowchart of the simulation model to calculate benefito-cost ratios (BCRS)
for policy options PO1, PO2 and PO3respectively, compared to the baseline scenario

The vehicle fleet calculation model determines how the safety measures disperse into the
fleet. The model determines the effect of mandating a measure for all new types, and two
years later for all new regfiered vehicles, on the overall proportion of the fleet equipped.
Benefits conferred by a safety measure, that is, casualties prevented, will only be realised by
equipped vehicles. However, the legacy fleet will also be affected by active safety measures;
for example, if a reaend shunt is avoided by AEBEH, the vehicle in front, will benefit

from the measure even if it is a legacy vehicle. This is taken into account in the benefit
calculations.

To simulate the casualties prevented by each measuaec@ent data analysis was
performed based on GB national road accident data (Stats19) to determine the casualty target
population for each proposed measure, i.e. the number of fatal, serious and slight casualties
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that could potentially be affected by detg measure based on relevant characteristics of the
collision (e.g., collision geometry or contributory factors). The target populations were scaled
to EU-28 level using weighting factors, based on severity and vehicle categories involved,
derived from aalysis of the pafturopean CARE database. The target populations found are
multiplied with effectiveness values for each safety measure, i.e., a percentage value
indicating what proportion of the relevant accidents will be avoided or mitigated by the
measire. Mitigated casualties (fatal turned to serious casualty, or serious to slight casualty)
are added to the target population of the next lower injury severity level for other measures.
The casualties prevented are multiplied with monetary values foalbapvevention to

calculate the monetary benefit.

An added complication that had to be addressed is the interaction of different safety measures,
which address overlapping casualty groups. To give an example, there are collisions where a
driver was exceendg the speed limit, left the lane and suffered a frontal impact. These
collisions will be in the target populations for multiple measures: ISA, K and FFW
137/FFWTHO, but in reality can only be prevented once by either one of these systems. This
is addressed in the model by removing casualties prevented by one measure from the
subsequent target population of the other measures. The impact of highly effective existing
safety measures, which have been mandatory for a few years, but are still disparshneg

vehicle fleet (ESC for all vehicle categories, and AABH and LDW for M2&M3 and

N2&N3), is also modelled to reduce the remaining target populations for the proposed
measures.

The cost of a policy option is calculated by multiplying-pehicle st estimates for each

measure with the number of new vehicles of each vehicle category acr@&teat are

equipped with the measure in the given year of the analysis according to the output of the fleet
calculation model. All calculations are run segaly for PO1, PO2, PO3, and for the baseline
scenario, which assumes that none of the proposed measures will be mandated, so all the
benefits and costs in the baseline scenario result from voluntary uptake of the safety measures.
The results for the baseé scenario are subtracted from the results of each policy option, in
order to only capture the benefits and costs of the legislative intervention which exceed the
voluntary uptake.

In the economic calculation model, the monetary values of costs arfitharesubjected to
inflation and discounting to determine their present value. The present values of benefits and
costs, calculated for individual years and summed over the evaluation period, are compared in
order to arrive at cosgffectiveness estimes (benefito-cost ratio, BCR). Individual BCRs

are calculated per policy option (PO1, PO2, PO3) and per vehicle category (M1, M2&M3,

N1, N2&N3). A total of 12 different best estimate BCRs is reported. In addition to the
calculations using the best estimaalues for all input parameters, an interval and a scenario
analysis is carried out to quantify the range of uncertainty around the best estimate BCR
values.

The following subsections describe in more detail the individual aspects of the model and the
input data used.
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Annex 4.4.2 Evaluation period

To model the costs and benefits of the safety measures fully, it was necessary to set an
evaluation window which allowed technology sufficient time to propagate through the vehicle
fleet and into the collision populat. This was set by considering the earliest time at which a
measure could affect all new vehicles (year 2023, 2 years after introduction for new approved
types); then an allowance was added for the age of the traffic population (mileage
contribution to teal miles driven is not constant over the vehicle age). Previous evidence,
established for the car fleet in London, has demonstrated that about 88% of the traffic is O to
11 years old and 97% of the traffic is O to 14 years old. Vehicles which are 1®lkars

account for about only 1% of the traffic and about 2% of the collision involved cars.
Therefore, 14 years was added to new vehicle implementation date to allow the full cycle of
fleet benefits to be captured. This period also matches the lengtreddltonated for the

majority of voluntary uptake measures to reach etodell adoption levels. As such, the
evaluation period was set to extend from 2021 to 2037.

Annex 4.4.3 Casualty baseline

The EU28 casualty baseline is an important factor for the model bedadstermines the

size of the overall casualty target population for all safety measures over the time period
assessed. The casualty baseline (policy option POO) is also the basis against which the costs
and benefits of the other policy options (PO1, R@& PO3) are compared.

Historically, road casualty numbers of all severity levels (fatal, serious and slight) in Europe
have declined continuously over the past decades up until 2013. In the years following 2013,
a slight increase or plateauing of the fin@ms can be observeligure 26.
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Figure 26: Historic road fatality trend EU -28"%, highlighted period 20132016 with
plateauing trend

The reasons for the lortgrm decline can be attributed to advancements in vehicle safety
technology (driven by regulation, consumer information programmes such as Euro NCAP,
vehicle manufacturersoé r esearenthvehigleasdfetylevel oprmr
research), as well as certain other major factors, including improvements to the road and

cycling infrastructure, improvements in pastllision medical care, and behavioural changes

of drivers due to awareness campaigns and culturféd $big. seat belt wearing rates, drink

driving behaviour, and speeding behaviour).

It was not possible within the scope of this study to attribute fractions of the overall trend to
these aspects and there is no conclusive study that shows why th&ycasiugtions have

slowed over the past five years. The European Commission, therefore, provided estimates of
the continued effects in all naerehiclerelated sectors (general road casualty trend), and the
vehiclerelated baseline effects were calculatethg the model developed for this study to

arrive at the casualty baseline. The basic assumption to define the general road casualty trend
and the casualty baseline was that no further policy intervention would take place in the
transport sector, but voltary improvements and effects of already implemented policies

would continue.

The European Commi ssionds best estimate prov
constant casualty number at all severity levels from 2016 onward. This shows that the

continued effects in all nerehicle sectors are expected to offset the increase in traffic

volume but not be strong enough to result in a net casualty reduction. The calculations to

arrive at the casualty baseline were performed based on this general dasoéland using

%1 hitps://ec.europa.eu/transport/road_safety/specialist/statistics_en
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input values and calculation methods as described in the subsequent sections of this report.
The resulting casualty baseline reflects the effects of continued dispersion of existing
mandatory vehicle safety measures with new vehicleshetéegacy fleet and continued
voluntary uptake of the safety measures under consideratioRigee 27for fatal

casualties, and Annex 4.9.1 for other severity levels).

Historic numbers

= == Policy target

60.000

Fatal casualty baseline

N\

50.000

40.000

30.000

20.000

Fatal casualties E28

10.000

!

2001

2003
2005 +
2007 +
2009
2021 +
2023 +
2027 +
2029

2033

2035

2037 -

Figure 27: EU-28 fatal casualty baseline (2012037), historic fatality numbers (2001
2016), and indication of a potential continuation of the EU policy target2011 2037)

Note that European member states have recently agreed on a new common definition of

6serious traffic injuryd casual

ty,

based on

more stringent definition than that applied in CARE (most mersiag¢es report serious

casualties as those where the casualty was treated apatremt in hospital). According to

the new definition there are about 5.3 serious casualties per fatality, whereas the CARE
definition captures 8.9 serious casualties pealifgt No historic numbers are available for
MAIS3+ casualties across Europe and the published monetary values assigned for prevention
of a serious casualty are more closely related to the CARE definition. Therefore, all
calculations in this study are bdsen serious casualties as defined and captured in the CARE

database.

In order to treat the inherent uncertainty in the forward projection of the general road casualty
trend, the input numbers for fatal, serious and slight casualties were varied, aloothest

Il nputs, as part of the sensiti

Vi

ty

anal ysi s

lower estimate provided was a situation where the general casualty trend (at all severity
levels) would continue at the rate of fatality reduction observéddmihe last three years
(2014 2016). This is a continuous 0.7% reduction relative to the previous year.
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Refer to Annex 4.8.1 for the general casualty trend estimates and Annex 4.9.1 for the resulting
casualty baseline.

Annex 4.4.4 Vehicle fleet size
Two series oflata regarding the vehicle fleet were required to provide a dynamic estimate of

the total benefits and costs:

1. The total fleet size each year for the period of interest; with values separated to show

the different vehicle categories.
2. The number of new veHes registered each year in Europe, again broken down to the

level of vehicle categories.
The European Commission provided input numbers for both series of data, created using the
PRIMESTREMOVE transport mod&F (Table 4landTable 43.

Table 41. EU-28 total vehicle fleet size (in thousand vehicles); Sourc&RIMES-
TREMOVE transport model (updated EU Reference scenario 2016)

_ 2010 2015 2020 2025 2030 2035 2040

Passenger cars (M1) 240,841.6 263,530.3 276,929.5 283,672.9 288,125.2 300,708.2 311,068.5
Buses and coaches

(M2&M3) 818.9 905.8 980.8 1,018.3 1,039.0 1,070.8 1,107.7
Vans (N1) 27,979.6 29,645.6 30,945.4 32,230.3 33,944.6 35,871.5 37,395.6
Trucks (N2&N3) 5,876.1 7,006.8 7,842.9 8,451.2 8,888.6 9,448.6 9,965.7

Table 42: EU-28 new vehicle registrations (in thousand vehicleaggregated over 5 years
leading up to the year referenced); Source: PRIMESREMOVE transport model

(updated EU Reference scenario 2016)

_ 2010 2015 2020 2025 2030 2035 2040

Passenger cars (M1) 110,716.6 75,137.2 90,611.3 99,106.8 104,355.5 107,329.5 109,279.0
Buses and coaches

(M2&M3) 381.5 309.1 319.0 343.2 364.7 357.7 369.6
Vans (N1) 10,924.9 9,810.9 10,781.0 11,931.7 12,325.1 12,638.4 13,171.2
Trucks (N2&N3) 2,482.9 2,559.3 2,471.6 2,755.6 2,943.3 3,155.9 3,161.5

152 http://www.e3mlab.ntua.gr/e3mlab/PRIMES%2520Manual/The%2520PRIMES

TREMOVE%2520MODEL%25202013014.pdf
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The new registration data waggregated in-year blocks and had to be split into individual

years for this study. The middle year of each block was assigned the mean value and a slanted
line was created through that value connecting each 5 year block to the next, thus avoiding to
show implausible step changes every five years while obtaining the same total number.

An example of this is shown Figure 28 In this case, the total fleet values al@ted with
respect to the left axis and the new registration values with respect to the right. Refer to
Annex 4.8.3 for data on other vehicle categories.
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Figure 28. Passenger car (M1) fleet and new registrations 2011 to 2037

Note that the size of the fleet for the subset of M2/M3 vehicles with an@kiaa use mode

(i.e. not city transport) was not available directly from the PRIMIREMOVE data. It was

estimated using a single ratio of the M2/M3 values, which was deriggdtfre number of
vehicles in use in Eur (Eprepean @anmissiom 20ddd waso O Eur
set to be 37 % (for extrarban type M2/M3 vehicles) for all years.

Annex 4.4.5 Fleet dispersion of safety measures
There are tw@aspects to the fleet fitment estimates which are vital to the process of
establishing the co#tffectiveness for the measures within these policy options.

1. The voluntary wuptake which defines a 06d
propagation of technoffy is led by the willingness of manufacturers to fit the
necessary components to vehicles and the willingness of consumers to pay for them.

2. The mandatory uptake brought about by a policy intervention. In this case, all vehicles
or all vehicle types will berequired to meet the regulatory requirements by an
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implementation date. The effects of this will be superimposed on the baseline fitment
rates at that moment in time.

To model the uptake of technology alongside each of the measures, it was neces$agy to de

the uptake by new vehicles and also the penetration into the fleet due to fleet expansion and
6churndéd (the rolling addition of new vehicle
being registered newly each year and the numbers in the fleealeady determined, as per

the previous section. This section describes the way in which the model accounted for

technology propagation on a voluntary or mandatory basis. The model accounts for the fact

that some of the vehicles being scrapped in tlwechrocess would also have the technology

fitted. Otherwise, an overly optimistic estimate of technology penetration would be generated.

Voluntary fleet fitment estimates were based on evidence identified previ@estitet al,

2017) comments provided by stakeholders and, in the absence of other information, opinions
of an expert panel within TRL based on observations of similar technologies and expectations
of pressures on the industry (for instance, whether a measik&lysd be incentivised by

Euro NCAP).

The launch date for a technology was used to define-tha@sxtime) start point for-shaped

curves of fitment. This relates to the first time a system was released with the characteristics
likely to be required irorder to meet the regulatory requirements. As a general rule, the

launch date was intended to be independent of vehicle category; assuming general transfer of
technologies was possible, with some exceptions. The assumed launch dates and notes about
suppoting observations are providedTiable 63

The year that full voluntary implementation is achieved dictates the gradient or slope-of the s
shaped curve and represents the time necessary for the measure to reach maturity in terms of
full voluntary adoption into new vehicle registrations. All buethmeasures were predicted

to have a long voluntary implementation phase, with 14 years between launch of the
technology and full voluntary implementation. However, ESC was given a shorter adoption
window of only 10 years to match a medium length period.cér fitment Event Data

Recorders (EDR) and Fulidth frontal protection for UN Regulation No. 137 with the

Hybrid 11l dummy (FFW137) were given an even shorter voluntary uptake period of 6 years.
This was justified based on the percentage of vehiclé® fleet already expected to meet the
regulatory requirements for the system, which matches the predicted final voluntary uptake
levels. A medium and a long length adoption period were used for van and heavier vehicle
uptake of EDRs, respectively. Thdl voluntary implementation years for the various

measures are providedTiable 64

The voluntary take up of technology and the implementation within the feeesatected to
be one of three possible options:
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None = No voluntary uptake, regulatory action required to drive adoption
Medium = 40% voluntary propagation within the fleet without additional stimuli
High = 80% voluntary propagation leaving the 20% ofivehl e s
equipped without regulatory action

whi

ch

These values represent point estimates for the resulting final take up in the fleesh@Eiped
curve for percentage of newly registered cars equipped is modelled to form a plateau at this

value.The assignments of these uptake levels to the different measures and vehicle categories
are shown immable 65in Annex 4.8.4.

Examples of model outputs for measuptake and fleet dispersion of AHBCD in cars are

shown inFigure 21 Figure 22(voluntary uptake scenario, POOQ) dfidure 23 Figure 24
(mandatory uptakecenario, PO3). In the voluntary uptake scenario it can be seen that this
high-uptake measure levels off at approximately 80% fleet fitment by the end of the
evaluation periodKigure 23. The mandatory uptake scenario follows the voluntary uptake
curve up until 2023 and elevates the new vehicle fitment rates from then onward gradually
over two years to 100%-igure 23. Even with full fitment in new vehicles, it still takes time

wo ul

for those vehicles to replace existing vehicles on the road, but the effect of regulation can be
seen in the resulting higher fleet fitment of more tha¥h &y the end of the study period
(Figure 24. The difference between these curves is responsible for the casualties prevented of
a policy option compared to the baseline option.
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Figure 21: Percentage of newly registerec Figure 22: Percentage of all cars within the
cars equipped with pedestriancapable vehicle fleet equipped with pedestrian
capable AEB in voluntary uptake scenario

AEB in voluntary uptake scenario
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Figure 23: Percentage of newly registerec Figure 24: Percentage of all cars within the
cars equipped with pedestrian-capable vehicle fleet equipped with pedestrian

AEB in mandatory implementation capable AEB in mandatory
scenario (new approved types from 202Z implementation scenario (new approved
all new cars from 2025) types from 2023, all new cars from 2025)

In order to treat the inherent uncertainty in these voluntary uptake predictions, the input
numbers were varied, along with other inputs, as part of the sensitivity analysis (see Annex
4.4.14). A lower estimate of the voluntary uptake was modelled tosesgira scenario where
voluntary uptake of the voluntary measures reaches only half the percentages quoted above.

Annex 4.4.6 Target population estimates

An accident data analysis was performed to estimate the size of the casualty target population,
I.e. the numberfdatal, serious and slight casualties that could potentially be affected by a
safety measure based on suitable characteristics of the collision, for each of the proposed and
existing safety measures.

Accident data was extracted from the Stats19 dat&bimethe years 2012015 (last

available year at the time of the study) and average numbers of this period were used to arrive
at per annum estimates. Rollover collisions and collisions with more than two vehicles
involved were excluded from the analysexhuse the polieeeported data does not allow
determination of which was the most severe event (injury causation) and therefore it is not
clear which safety measures would apply to these collisions. Note that the calculation model
corrects for the fact #t the vehicle fleet was pditted with some of the measures under
consideration at the time the accident data sample was drawn (e.g. ESC). The calculations
approximate the accident data fleet fitment to be the average fleet dispersion calculated for the

¥stats19 is Great Britainés database that records po
one person. The datase primarily records information on where the accident took place, when the accident
occurred, the conditions at the time and location of the accident, details of the vehicles involved, the first
point of impact, contributory factors to the accident] ariormation about the casualties. Approximately 50
pieces of information are collected for each accident.
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years 20112015 using the model described in Annex 4.4.5. The casualty saving effects are
calculated as a reduction resulting from the relative increase in fleet fitment starting from the
20171 2015 level rather than absolute fleet fitment rate.

The data etract queries for each measure were phrased to match descriptions from the
effectiveness studies used (see Annex 4.4.7). Correction factors (multipliers) were applied to
the target population estimates:

1 Where the Stats19 data did not offer the necessag} bf detail to arrive at a suitable
target population. For example, for FF1/87, the policaeported data allowed to
determine the number of casualties in all frontal impacts and a correction factor
smaller than one from idepth studies was applied riepresent only the fraction that
was in a large overlap (fuWidth) frontal collision. This reduced the target population
for some measures.

1 Where it was known that any relevant collision circumstances or contributory factors
are systematically underreped in the police eported statistics (¢
speed | imitdo). This increased the target

1 Where data from additional European countries regarding target populations for the
specific measures considered was availableyder to represent the average situation
in the countries available. This was, for example the case for measure®BED
ISA-VOL, REV, VIS-DET and VISDIV. This increased or decreased the target
populations for the relevant measures.

Refer to Annex 4.5 for an overview of target population descriptions and correction factors
applied for each measure.

The target populations found were disaggregated by vehicle categories involved for (vehicle 1
and vehicle 2 or vulnerable road user), and first poiithphct (e.g. N2N3 front to M1 off

side) to allow detailed modelling of the overlaps in target populations between measures (see
Annex 4.4.8) and scaling to the European casualty population in the relevant vehicle
combinations. This resulted in approxim#téDO0 collision configurations and the target
populations were converted into percentages of the total casualties in each of these
configurations.

These target population percentages were scaled up-28EdJgreatest level of detail

possible from the datfields available within the paBuropean CARE databa¥eThe

scaling was based on the average European casualty distribution for fatal, serious and slight
casualties in the years 2011 to 2015 in collisions where the relevant vehicle categories
collided eeTable 43. This means, the scaling was carried out so that it is representative of
the European proportions of casualties in-tdM1, M1-to-N1, N1-to-M2M3, etc.collisions.
Information regarding the first point of impact (front,-sfle, neasside, rear) is not available

1% CARE is the community database on road accidents resulting in death or injury in the 28 European member
stateshttps://ec.europa.eu/transport/road_safety/specialist/statistics _en#
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at a parEuropean levéP. Therefore, the UK was chosen to apportion the geometric
configurations within the vehicle category combinations (base8tats19 data).

The target populations for each year were scaled proportionally to match the total casualty
population for fatal, serious and slight casualties in the given year according to the general
road casualty trend (see Annex 4.4.3).

Table 43: Total casualty population and collision numbers across E{28 per annum
(average of period 2011 to 2015) in the relevant vehicle category combinations. Source:
CARE database

Vehicle category Casualties (Vehicle 1) Casualties (Vehicle 2)

RaE 127,635 5,405 33,198 129,912
M2M3 none 5,313 50 818 6,625 n/a n/a n/a
N1 e 7,475 338 1,687 7,305 n/a n/a n/a
N2N3 none 4,456 222 1,209 3,578 n/a n/a n/a
PTW nEE 52,552 1,667 16,652 38,205 n/a n/a n/a
Cyclist RaE 25,686 335 7,662 17,848 n/a n/a n/a
Other none 4,301 317 1,560 3,239 n/a n/a n/a
M1 M1 252,173 2,900 37,283 367,874 n/a n/a n/a
M1 M2M3 8,986 194 808 5,254 13 580 8,823
M1 N1 32,931 552 3,720 30,590 111 1,320 13,459
M1 N2N3 23,967 1,456 4,583 22,809 35 483 3,522
M1 PTW 130,523 35 731 8,797 1,939 30,768 106,274
M1 Pedestrian 109,876 17 206 1,980 3,600 27,549 83,758
M1 Cyclist 103,824 7 123 1,581 1,005 16,833 86,001
M1 Other 13,203 331 1,469 9,247 114 1,246 5,628
M2M3 M2M3 117 2 605 9,317 n/a n/a n/a
M2M3 N1 755 6 75 1,005 12 55 325
M2M3 N2N3 488 27 121 1,077 3 27 101
M2M3 PTW 1,410 1 11 191 52 323 1,060
M2M3 Pedestrian 4,260 0 48 637 184 972 2,975
M2M3 Cyclist 1,654 0 26 332 49 288 1,173
M2M3 Other 472 4 56 500 7 43 150
N1 N1 2,313 57 413 2,997 n/a n/a n/a
N1 N2N3 2,112 139 492 1,684 13 75 430
N1 PTW 10,374 1 33 346 271 2,435 8,230
N1 Pedestrian 7,685 2 9 100 463 1,832 6,102
N1 Cyclist 7,051 1 6 82 164 1,321 5,572

155 First point of impact in CARE is only reported by two member states (UK and Denmark) on a regular basis,
as well as sporadically by kambourg (20132015) and France (2015 only).
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Vehicle category Casualties (Vehicle 1) Casualties (Vehicle 2)
N1 115 586 25 180 655

Other 1,190 30

N2N3 N2N3 1,688 138 629 2,019 n/a n/a n/a
N2N3 PTW 3,422 1 12 90 188 901 1,923
N2N3 Pedestrian 3,188 2 7 73 438 812 1,486
N2N3 Cyclist 3,790 1 4 60 218 808 2,246
N2N3 Other 716 15 71 277 32 121 512
PTW PTW 9,683 175 2,386 8,738 n/a n/a n/a
PTW Pedestrian 8,953 25 452 3,211 202 1,559 5,769
PTW Cyclist 4,550 14 425 2,125 52 e 2,919
PTW Other 3,477 136 893 2,214 2 128 489
Pedestrian Cyclist 7,628 24 966 4,772 8 577 3,018
Pedestrian Other 5,846 291 1,377 4,193 5 50 245
Cyclist Cyclist 6,799 71 1,896 7,776 n/a n/a n/a
Cyclist Other 2,685 78 547 1,974 1 39 170
Multi vehicle (any) 109,959 3,865 26,459 159,204 n/a n/a n/a
Annex 4.4.7 Safety measure effectiveness

The casualty target populations are multiplied with effectiveness values for each safety
measure, i.e. a percentage value indicating what proportion of the relevant collisions will be
avoided or mitigated by the measure.

OAvoi danced dewherecaduatieswauldsemairueatirely aninjured after

application of the effective safety measure, for example, because the collision is prevented by

an active safety system. OMitigationd descr.i
injuries of alower severity level (fatal turned to serious casualty, or serious to slight casualty),

for example, because an effective passive safety measure prevents the most severe injuries, or
an active safety measure reduces the impact speed. Measures haveifpeet segarate

values for effectiveness of avoidance and mitigation at all injury severity levels. It should be

noted that effectiveness values for avoidance and mitigation are additive in this model.

OMi tigatedd casual ti e srgetpopulatoud theengxul@vertinjuy add e
severity level for other measures.

Note that casualties prevented are attributed to the vehicle category equipped with the
effective safety measure, which is not always identical with the vehicle category ocoupied b
the casualty. To give an example, if a headcollision involving a van (N1) and a car (M1)
where the van drifted out of the lane and the drivers of both vehicles were fatally injured was
prevented by LKAELK fitted to the van, then both fatalities pested would be counted as
benefit of LKA-ELK in the N1 category.

The effectiveness best estimates were based on the values detern(Beuilst al, 2017)
in preparation of this study (extracted from research studies &mathetder input). Where no
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values could be identified during the course of this review and where no stakeholder input
was provided, a road safety expert panel at TRL determined best estimates from the available
evidence.

Refer to Annex 4.8.6 for the milant effectiveness values, sources and rationale for expert
panel estimates. Note that effectiveness values should always be interpreted in conjunction
with the target population definition applied. Effectiveness can appear high when the target
populationdefinition is already very narrow and vice versa. For example,-MED shows a

high effectiveness percentage, however this applies only to the already narrow target

p opul apedestnan anfl cydist casualties in impacts with the vehicle front wiesesif
serious head injuries from impact with the glazed area of the windscreen more than 10
centimetres away from the scuttlep#ars, and header rad .

For the interval and scenario analysis (see Annex 4.4.14), effectiveness values were assigned
a confdence level (high or low depending on the quality of the source) and the best estimates
were varied as follows in order to determine the upper and lower estimates:

1 Plus/minus 10% for high confidence estimates (for example, a value of 40% would be
varied # percentage points, i.e. 36% to 44%)
1 Plus/minus 20% for low confidence estimates.

Annex 4.4.8 Avoidance of double - counting of casualties prevented

When considering all proposed safety measures separately, the number of prevented
casualties would be overestimated,dese the target populations for different measures are
partially overlapping, but each casualty can only be prevented once. To give an example,
there will be collisions where a driver was exceeding the speed limit, left the lane and suffered
a frontal impat. This collision will be in the target population for ISA, LKALK and FFW
137/FFWTHO, but in reality can only be prevented once by either one of these systems. This
is addressed in the model by removing casualties prevented by one measure from the
subgquent target population of the other measures.

To achieve this, the proposed and existing safety measures were organised in groups that
allow to take into account their interactions, to the level of detail which can realistically be
expected, when all @ subset of measures are implemented. The measures are organised in

0clustersé6é, which are based on the vehicle
(i.e. where the development effort and costs are accrued; and for most measures also where
thekenef it arises). Wi thin each cluster, the

based on the phase in which they protect:

9 Driver Assistance (permanent/ongoing collision mitigation)
1 Active Safety (mitigation immediately piellision)
1 Passivesafety (protection during collision)

The general structure for modelling the interactions between measures in this study is
visualised inFigure 33 The initial target population for the calculations includes alZ8J

road casualties. Each o6l ayer o wil/l prevent
population for the next layer. The interactions/overlaps within each layer are expected to be
limited because the safety systems address distinct collision causes or configurations. The
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reductions in target populations for subsequent layers are carried through for each of the over
gat e
casualties (fatal turned to serious casualty, or serious to slight casualty) are added to the target

400 collision configurations to realise a high level of accuracytNe t hat & mi t i

population of the next lower injury severity level for other measures.
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Figure 33 Modelling interactions of safety measures based on layers of protection
(driver assistance, active safety, passive safety)

Refer to Annex 4.8.2 for the organisation of the proposed and existing safety measures in
layers for M1, N1, M2&M3 and N2&N3 as applied in this study.

Annex 4.4.9 Mon etisation of casualties prevented

The monetary values assigned for prevention of a fatal, serious and slight casualty,
respectively, were based on the unit cost values suggested in the 2014 Update of the
Handbook of External Costs of Transport, preparedadralf of the European Commission,
DG MOVE (Korzhenevyctet al, 2014) seeTable 43*. The values relate to market prices in
the year 200 and were adjusted for inflation to the relevant study year, using the inflation
factors described in Annex 4.4.13.

Note: O6Mitigatedod casualties are monetised as
added to the remaining population of the lower level and thereby reduce the monetary benekivwerthe
severity group. The benefilt of a fatality tur

based on the above values.
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Table 44: Monetary values applied for prevented casualties, at market prices (PPP) in

year 2010 euros

Fatal ul, 870,000
Serious 16243,100
Slight 118, 700

Note that the value of 0243, 100 (Kosheaesysh gne d
et al, 2014) which appears to implicatedefinition based on injury level of MAIS4+ rather
thanpolicedef i ned d&éseriousd injuries. However:

1 (Korzhenevychet al, 2014)use the terms O&éseriousd and
throughout the report.

1 All values in the reporare updates of the values determined during the course of the
HEATCO project(Bickel et al, 2006a) which, in turn, based the serious casualty
valuation on a proportion of the fatality value that was derived for the ECM8 d199
2001 Round Table. This Round Table saw scientific contributions from Germany,
Net herl ands, UK and Sweden and the defin
related to the national police record definition, rather than a Maksd definition.

Therefore, the value cited above for serious casualties is most appropriately applied to the
conventional reported number of serious casualties in the CARE database, rather than the new
MIAS-based definition of MAIS3+ injuries.

Annex 4.4.10 Safety measure costs

Costs forthe proposed safety measures were estimated on a per vehicle basis for this study.
The cost values are subjected to inflation using the inflation factors described in in Annex
4.4.13 and multiplied with the number of new vehicle registrations per veaitdgory in the
relevant study year.

The initial cost estimates presented are to be understood to reflect the costs to the vehicle
manufacturers at time of mandatory introduction, that is,

9 the price a vehicle manufacturer would pay a Tier 1 supplierutty fhanufactured
components (O6Tier 1 suppl tupto reftect gasts for) wi t
acquisition, storage and installation of the components; or

i the total cost to the vehicle manufacturer, including fixed and variable cost of
manufactumg and assembly, and overheads for research and development, broken
down per vehicle.

Table 45presents the initial cost estimates per vehicle for each of the pplicns assessed.
Refer to Annex 4.8.7 for the relevant individual cost estimates, sources and rationale for
expert panel estimates.
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Table 45: Initial cost at mandatory introduction of policy options per vehicle (best
estimate) infated to year2021 Euros

Hifafcost o venice

Passenger cars (M1) 0201 360 0516
Buses and coaches (M2&M3) U6 0607 970
Vans (N1) G131 4206 521
Trucks (N2&N3) a6 G607 Gl, 013

The cost estimates in the study reflect the assumptibigbfvolume manufacturing of the
required components due to mandatory introduction. Based on the practice applied by
agencies such as NHTSAand EPA*®in past regulatory cosffectiveness evaluatioti$

cost reductions through learning by doing (accumulpteduction volume and small
redesigns that reduce costs) are applied to the initial cost estimates after first mandatory
introduction of the measuré€ommittee on the Assessment of Technologies for Improving
Light-Duty Vehicle FueEconomy; National Research Council, 2014 Ywo-step reduction

of 20% and 10%, respectively, is applied to the initial-essimates in the first and second
year, respectively, after introduction.

Where technology sharing of sensors betwagifarent measures was deemed possible, the
relevant cost was distributed between the measures of interest. This was done for the
measures AEB/EH, AEB-PCD, ISAVOL, and LKA-ELK, considering that these could
likely be realised in a camekamsed version (#lough radar might be necessary for more
advanced systems, basic functionality could be realised using visual sensors).

The best estimates for costs were based on the values determ{iSeddbgt al, 2017)in
preparation othis study (extracted from published telnwn studies and stakeholder input).
Additional industry estimates from vehicle manufacturers were received and considered,
where deemed appropriate, to justify upward or downward adjustments of the initial best
edimates and to define the breadth of variation for the upper and lower estimate for the
interval and scenario analysis. Where no values could be identified during the course of this
review and where no stakeholder input was provided, a road safety expelrap TRL
determined best estimates from the available evidence. Note that messtonsttes for N1
vehicles were derived from M1 costs, and most M2&M3 estimates from N2&N3 costs. This

BT https://www.nhtsa.gov/

158 hitps://www.epa.qgov/

199 https:/iwww.nhtsa.gov/sites/nhtsa.dot.gov/files/deis_appx_c.pdf
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was necessary because the level of evidence for vans and buses@reks was not as high
as for the other vehicle categories.

Annex 4.4.11 Impact of additional safety measures on vehicle prices
and sales numbers

This study makes predictions of future new vehicle sales numbers and fleet growth based on
extrapolation of historitrends. It is important, in this context, to analyse whether the cost of
the additional safety measures to the vehicle manufacturers would be likely to result in a
substantial increase in ender vehicle prices and thereby negatively affect new velatds s
numbers. If this was the case, slower dispersion of the safety measures into the fleet might
partially diminish the safety returns, which should be reflected in the model.

The costs calculated in this study for fitment of the proposed safety measitede

understood to reflect the costs to the vehicle manufacturers. The full set of proposed safety
measures (PO3) is estimated to create addit:]i
vehicle, and in the regi on def(refartbo Arhéx@.8Pper M2&
for details). These costs incurred by the vehicle manufacturers cannot directly be translated

into a change in vehicle retail prices, because the markets for consumer, as well as

commercial, vehicles are highly competitive whictginh not allow costs to be passed on

directly; this can be observed in historic pricing data.

Up unt il 2011, the European Commi ssion has p
within the BEUuThasereparts pravide tioermést comprehenand detailed

guide to the historic development of car prices in Europegegear by collating list prices

for cars (i.e. before any dealership discounts) and determining the car price development in

real terms, i.e. adjusted for inflatigguropean Commission, 201T)able 6 shows the price
development during the last decade of available data (2002 to 2011).

160 Available at:http://ec.europa.eu/competition/sectors/motor_vehicles/prices/reporThentar price reports
were discontinued after 2011 because the Commission did not find any significant competition
shortcomings in the new cars sector.
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Table 46: Year-on-year change in real car prices for the last decade of available data.
Source: Report on car prices within the European Uniori Technical annex, Years: 2002

to 2011
Year-on-year price change

2002 -0.2%
2003 -0.7%
2004 -1.9%
2005 -1.5%
2006 -1.6%
2007 -1.0%
2008 -3.2%
2009 -3.1%
2010 -0.6%
2011 -2.5%

EU car price reports discontinued; no publishe

2012 and beyond data

It can be seen that cars have become cheaper in real terms in every year of the last reported
decade, despite this being a period in which technical development to meet new and more
demanding environmental and safety standards increased, for example:

9 Directive 98/69/EC and Regulation (EC) No 715/2007: Euro 4 and Euro 5 emissions
standards applicable from 2005 and 2009, respectively.

1 Mandatory average fleet GGmissions limits: EU Regulation No 443/2009 was
adopted in 2009 with mandatory complianceitérapplying from 2012. The average
CO, emissions of the new vehicle fleet sold by a manufacturer could not be reduced in
a step change from one year to the next. Hence, manufacturers started around 2007, in
preparation for the announced legislation, twoduce technologies that significantly
reduced C@emissions, in order to be able to meet the compliance limits in 2012. This
can be concluded from the average rate of progress ip r€@Quction, which
accelerated considerably after 2007, compared to dmg lterm trend before
(Transport & Environment, 2011 onsiderable investments in this regard therefore
fall within the period of retail price decreases cited above.

9 Directives 96/79/EC and 96/27/EC: Compliance with frontal kateral crash tests for
all new cars sold from October 2003.

1 Regulation (EC) No 661/2009 (General Safety Regulation): Electronic stability
control (ESC) applicable from 2011, mandatory gear shift indicators applicable from
2012.

1 Regulation (EC) N&v8/2009 (Pedestrian Safety Regulation): Emergency brake assist
(EBA) applicable from 2011.

A 2011 study commissioned by the European Commission, DG Climate Action, analysed the
effect of emissions and safety regulations and standards on vehicle(ygeoeset al,

2011) The study concluded that historical vehicle price data and fitment status of certain
features did not provide any definitive relationship between emissions standards and car
prices. Overall, cars had becom&d b 22% cheaper (after inflation) in the study period of
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2002 to 2010. The study found that, while there was certainly a cost associated for the vehicle
manufacturers to comply with the environmental and safety legislation during that period,
these costwere largely offset by cost reductions from economies of scale and improved
productivity, because the competition in the market made it difficult to pass on cost increases
to consumers. Stakeholders interviewed for the study argued that without thenadiditio
legislation, car prices would have fallen even further in that period. Nevertheless, it is evident
that regulatory requirements have not stopped the trend of car retail prices decreasing,
because compliance costs for emissions and safety standaotdyasae of the many

complex factors influencing vehicle retail prices.

A report published by the European Federation for Transport and Environment (T&E) in 2011
also looked into the aspect of potential vehicle price increases specifically duge to CO
emissons regulations and, looking back, compared the predicted influence on retail price with
actual figuregTransport & Environment, 2011Jhe authors came to a similar conclusion as
(Varmaet al, 2011) That car retail prices were influenced by a complex set of factors, with
compliance costs being only one of them, and that concerns over cars becoming unaffordable
due to CQ emissions regulations had been unfounded.

The past experience with G@&missions legislation also allows comparing predicted

additional costs with predicted and actual retail price increases: In a 2006 study prepared for

the European Commission, the researchers from TNO had estimated the future costs to
manufacturers of reachirige required averageGO ar get s t o be an additi
2008, compared to a yea002 baselinégSmokerset al, 2006) This was expected by the
authors to transl ate t o anin2008 againcomparédtor et ai |
2002. In reality however, cars have become approximately 10% cheaper (after inflation)

between 2002 and 2008 (sE&ble 6), whichequatesot a pri ce reduction of
020, 000 model. These figures show that, bear
meet emissions requirements, coupled with the costs of the other aspects cited above, the

costs to vehicle manufactures relatedhe fitment of new safety measures in the present

study are not considered to be orders of magnitude different in scale than past predictions

which did not translate to retail price increases.

Interpreting the general price trend and the conclusiams fhe cited studies on compliance

costs, it can be concluded that vehicle manufacturers in the past have found strategies and
practices to balance production costs and regulatory compliance. This has been, for example,
via increases in production efficieyy or accepted temporarily reduced profit margins to at

least partially offset any cost increase, because the competitive nature of the vehicle market
did not allow substantial retail price increases. Past evidence therefore suggests that requiring
additional equipment for C&emission standards, which was estimated at a cost higher than

the present estimates for the full set of proposed safety measures, did not cause an increase in
retail prices. Substantial increases in vehicle prices due to the add#aiaty measures in

the medium and long term are therefore not expected and consequently no extraordinary
impact on vehicle sales numbers was modelled for thebewstfit analysis.
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Annex 4.4.12 Discounting of costs and benefits

A discounting rate is applied in tlekeonomic analysis for this study to relate the benefits and
costs occurring in future yemrgappliedwr reflebt¢the pr es e
fact that benefits and costs further ahead in the future are valued lower than present benefits

and costs.

The present valuBV of costsC in the year$=0 to the end of the appraisal perted is
calculated agBickel et al, 2006a)

The present value of benefits is calculated in the same way

Recommended social discount rates for EU transport projects in relevant guidelines range
between 3% (recommended in the HEATCO project as lower bound for sensitivity analysis,
(Bickel et al, 2006b) and up to 5.5%recommended by DG Regional Policy for investments
in Cohesion countriegEuropean Commission, DG Regional Policy, 2008)

For the current CBA an average rate between these recommendations, i.e.

i T8 ULP

was chosen for theentral estimate calculations. The interval analysis range was set as

i o8t btoli v® P A constant rate was applied over time for the entire analysis
period, which is in line with the HEATCO recommendations, which only call for a declining
discount system if intergenerational impacts are concerned in very long appraisal periods
(Bickel et al, 2006b)

Annex 4.4.13 Inflation of monetary values

An inflation rate is applied to all monetary values in this study to adjust cosieaedfit

estimates from the past to current values and to factor in future devaluation. The inflation rate
used is the yeasnyear percentage change of the Harmonised Index of Consumer Prices
published by Eurostat. For the past, historic data from Edaneataused; for the future

forecasts by the European Central Bah&i]e 47.

Table 47: Year-on-year inflation rates applied in the study

2008 3.7% actual (Eurostat, 2017)
2009 1.0% actual (Eurostat, 2017)
2010 2.1% actual (Eurostat, 2017)
2011 3.1% actual (Eurostat, 2017)
2012 2.6% actual (Eurostat, 2017)
2013 1.5% actual (Eurostat, 2017)
2014 0.5% actual (Eurostat, 2017)
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2015 0.0% actual (Eurostat, 2017)
2016 0.3% actual (Eurostat, 2017)
2017 1.5% forecast (European Central Bank, 2017a)
2018 1.4% forecast (EuropearCentral Bank, 2017a)
2019 1.6% forecast (European Central Bank, 2017a)
2020 1.8% forecast (European Central Bank, 2017a)
2021 1.8% forecast (European Central Bankp17a)
2022 1.8% forecast (European Central Bank, 2017a)

ZS 2 el 2.0% forecast (European Central Bank, 2017b)
eyond

Annex 4.4.14 Sensitivity analysis

To quantify the range uncertainty around the best estimate BCR values, two sensitivity
analysis techniqgues common in cbehefit evaluations were appli@Bickel et al, 2006a)

1 Interval analysis, and
1 Scenario analysis.

Input parameters which have a strong influence on results and a relatively high associated
uncertainty were identified as:

Measure effectiveness (directly influencing the number of casualties saved),

Measure cost (directly influencing the fitment cost),

Discouwnting rate (influencing the weight of shdéerm and longerm effects),

General road casualty trend (influencing the size of the target population for the safety
measures), and

1 Voluntary measure uptake (influencing the baseline to which the other pplion®

are compared).

1
1
1
1

The best estimate and upper/lower estimate values for these parameters were chosen as
described in the previous sgkctions or in the appendices. Refer adle 48for an overview

of the combination of input parameters used for each analysis. The other input parameters
remained unchanged.
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Table 48: Varied input parameter values for interval and scenario analysis

Interval analysis Scenario analysis Best estimate Scenario analysis Interval analysis
(absolute lower (expected lower analysis (expected upper (absolute upper
BCR BCR BCR BCR

Measure

. Lower estimate Upper estimate Best estimate Lower estimate Upper estimate
effectiveness
Measure cost Upper estimate Upper estimate Best estimate Lower estimate Lower estimate
Discounting rate Upper estimate Best estimate Best estimate Best estimate Lower estimate
Cremene fotn Lower estimate Lower estimate Bestestimate Best estimate Best estimate
casualty trend
:j/gtlglr:;ary measure Best estimate Best estimate Best estimate Lower estimate Lower estimate

The interval analysis was carried out to determine the absolute upper and lower bound of the
BCR. The parameters mentioned above were varied in a direction that represents an absolute
optimistic assumption (absolute upper BCR) and an absolute pessissstio@ion (absolute

lower BCR). These are the outer bounds of variation that could be conceivable according to
the model employed under extreme circumstances; however, these bounds would only be met
in the improbable case that future reality diverges filoenestimated input values in the same
direction for each of the safety measures.

The scenario analysis was carried out to reflect the bounds of variation that could be expected
in a scenario where the input value estimates applied had a tendencytoasizstly

underestimate both effectiveness and costs (expected upper BCR), or to systematically
overestimate both (expected lower BCR), and where the voluntary measure uptake (expected
upper BCR) or the general road casualty trend (expected lower BCR) lower than

expected.

The resulting absolute and expected upper/lower BCR results are reported alongside each best
estimate BCR.

Annex 4.4.15 Data sources and stakeholder validation

In preparation of this cosffectiveness study, the European Commission tasked TRL to

collate the most upo-date, high quality data available on effectiveness, cost, fleet penetration
and target population of the safety measures. TRL selected the lresissior these

parameters from the body of published evidence based on quality of research, quality of data,
timeliness and relevance and extract suggested input values.

This was followed by a wide stakeholder consultation where stakeholders wereoasked t

provide values for parameters (if no published evidence was available), to validate or contest
TRLOsSs preliminary suggested values with addi
proposed method for avoidance of doutdeinting of casualties preventedréé layers of

protection). 72 representatives from 54 organisations (including vehicle manufacturers, Tier 1
suppliers, government organisations, {gmvernment organisations in the area of road safety

and environment, consumer organisations, academieednde safety research and
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development organisations and consultancies) attended thadagnatakeholder meeting. In
addition, 32 organisations provided written feedback.

All inputs, provided in writing or during the twiay faceto-face meeting, were damented
and, where appropriate, used to update and refine the input values proposed for-this cost
effectiveness study. The input values found in this process were collated in théreport
Depth CostEffectiveness Analysis of the Identified Measures aadufes regarding the Way
Forward for Vehicle Safety in the HUO G S BB2idiet al, 2017)and are referenced
throughout Annex 4.8.1 to Annex 4.8.7 of this report. Where additional sources or expert
panel assessments wereured, this is explained in Annex 4.4.1 to Annex 4.4.15 and
referenced alongside the numbers.

Annex 4.4.16 Limitations

In general, the model has used various input values (e.g. inflation rate, number of new
registrations, measure effectiveness, etc.) to predict thetebf different policy options.
Predictions of the future are by definition inherently subject to a degree of uncertainty. This
study has used input values based on historical trends; the interval and scenario analysis
provides assessment of the efféhet deviations from the expected trend may have on the
outcome, but cannot completely account for very extreme changes in circumstances. The
following important limitations of the simulation model employed and the input value
estimates should be takenardccount when interpreting the results.

The accident data analysis to determine the target populations for the safety measures was
based on GB national data rather than-Baropean data. The EWide accident data

available from CARE did not offer tHevel of detail necessary to perform this analysis
because it does not contain contributory factors of collisions or data on the first point of
impact on vehicles. Where data from additional European countries regarding target
populations for the specifibeasures considered was available, this was incorporated by
applying target population correction factors to represent the average situation in the countries
available. This was the case for measures HEEl, ISA-VOL, REV, VIS-DET and VIS

DIV. To arrive atestimates valid for the European Union, the target population percentages
found were scaled up to E2B to greatest level of detail possible from the data fields

available within the CARE. The scaling was based on the average European casualty
distribution for fatal, serious and slight casualties in collisions where the relevant vehicle
categories collided. This means, the scaling was carried out so that it is representative of the
European proportions of casualties infi0iM1, M1-to-N1, N1-to-M2M3, etc.collisions.

The effectiveness and cost estimates used are subject to a degree of uncertainty. The level of
uncertainty varies between safety measures, with the level of evidence available for each
measure from research. The level of evidence was goodifee weltestablished measures

(e.g. AEB and AEBPCD) and less robust for some other measures (e.g-DARand

DDR-ADR). Both, effectiveness and cost estimates were established using a thorough review
process during the GSR2 project which involved lesgde stakeholder consultations and are
therefore considered to represent the highest level of evidence that could be acquired. To treat
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the remaining uncertainty in these values, upper and lower estimates were employed for the
interval and the scenario aysils.

The casualty simulations and cost calculations are based on a continuation of existing trends
into the future (with expected variability in these trends captured in the scenario analysis).
This approach cannot capture any potential disruptions tigat wccur in the mobility

market in the future, such as autonomous driving radically changing the collision landscape,
mobility as a service reducing private car ownership and potentially increasing overall miles
driven, or a severe economic crisis redganew vehicle uptake. Disruptions are highly

uncertain and impossible to predict as to when, if, and to what extent they will happen and
their impact could not be captured in the models other than in a highly speculative way, which
would undermine the edencebase for the analysis.

The results of the costenefit analysis should be interpreted with this context in mind and
understood as an eviderbased, detailed prediction of the ceffiectiveness of the policy
options if historic trends continue witha range of expected uncertainty.
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Annex 4.5 Results

Annex 4.5.1 Cost - effectiveness of policy options

The main results of the cesffectiveness evaluation are presented in the following tables and
figures, separated by vehicle category cluster (M1, M2&M3, N1 and N2&NSgcasgely).

Further results for indvidual years of the evaluation period and ranges of uncertainty are given
in Annex 4.9.2 and Annex 4.9.3, respectively.

The benefito-cost ratios (BCRSs) reported allow a comparison of the different policy options
basedon the extent to which the benefits exceed (or fall short of) the costs created by a policy
option over the entire evaluation period 202037, compared to the baseline scenario
(voluntary uptake). Values greater than 1 indicate that the benefits arer gin@atthe costs
incurred.

For passenger cars (M1), the results indicate that implementation of any of the policy options
would be coseffective, according to the besstimate calculations and also within the

expected lower and upper estimate band fonrde scenario analysis. POL1 resulted in the
highest BCR for passenger cars.

For buses and coaches (M2&M3), all policy options were found to besffestive according

to best estimate calculations and also within the expected lower and upper dsimiateO1

has the highest BCR; however note that this ratio is achieved, by this policy option consisting
of only two measures, which has minimal impact on both costs and benefits as can be seen
from the casualty prevention results (Annex 4.5.2).

For vangN1), implementation of PO1 and PO2 were found to beefbsttive according to
the bestestimate calculations. The band of expected uncertainty for PO2 just spans the
threshold of coseffectiveness. PO3 was found to be less-beseficial and did notxeeed
the threshold of costffectiveness.

For trucks (N2&N3), PO2 and PO3 exceeded the threshold ekffestiveness, according to
best estimate calculations. PO2 presented the most favourable BCR with the expected lower
BCR value falling short of costffectiveness by a small margin. For PO3, the expected lower
and upper estimate band straddled the threshold cktfestiveness.

When interpreting the results it should also be considered that only safety benefits of the
assessed measures have beesidered in this study. Neguantified benefits, such as,
productivity gains due to the reduction in traffic congestion associated with road traffic
collisions or reduced C{emissions caused by TPM, will contribute to a greater benefit of the
policy optiors.
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Passenger cars (M1):

Table 49: Passenger cars (M1): Benefito-cost ratios (BCRs) of policy options PO1, PO2
and PO3 based on present values over entire evaluation period 202037 compared to
the baseline scenario; uncertaint ranges from scenario and interval analysis

BCR (expected lower/upper)

BCRs of policy options for passenger cars (M1)
35

3,0 T

2,5

2,0 -

1,5

1,0 -

0,5 -

0,0 -

PO1 PO2 PO3

Figure 34: Passenger cars (M1): Comparison of best estimate benefit-cost ratios
(BCRs) of policy options PO1, PO2 and PO3, with indication of uncertainty ranges from
scenario analysis

Table 50: Passenger car{M1): Present monetary value of benefits and costs of policy
options PO1, PO2 and PO3 over entire evaluation period 2022037 compared to the
baseline scenario (best estimate)

Present value cost
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Buses and coaches (M2&M3):

Table 51: Buses and coaches (M2&M3): Benefito-cost ratios (BCRs) of policy options
PO1, PO2 and PO3 based on present values over entire evaluatipariod 2021 2037
compared to the baseline scenario; uncertainty ranges from scenario and interval
analysis

S SR (MZ&M3)

BCR (expected lower/upper) 14.32

BCRs of policy options for buses and coaches
(M2&M3)
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5,0 _
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0,0 i

PO1 PO2 PO3

Figure 35. Buses and coaches (M2&M3): Comparison of best estimate benetfit-cost
ratios (BCRs) of policy options PO1, PO2 and PO3, with indication of uncertainty
ranges fromscenario analysis
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Table 52 Buses and coaches (M2&M3): Present monetary value of benefits and costs of
policy options PO1, PO2 and PO3 over entire evaluation period 2022037 compared to
the baseline scenario (best estimate)

Present value cost U262.0 mn U444.
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Vans (N1):

Table 53 Vans (N1): Benefitto-cost ratios (BCRs) of policy options PO1, PO2 anBO3
based on present values over entire evaluation period 202037 compared to the
baseline scenario; uncertainty ranges from scenario and interval analysis

BCR (expected lower/upper)

BCRs of policy options for vans (N1)
2,0
15
1,0 -
0,5 -
0,0 -
PO1 PO2 PO3

Figure 36: Vans (N1): Comparison of best estimate benefib-cost ratios (BCRs) of
policy options PO1, PO2 and PO3, with indication of uncertaintyanges from scenario
analysis
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Table 54: Vans (N1): Present monetary value of benefits and costs of policy options PO1,
PO2 and PO3 over entire evaluation period 2022037 compared to the baseline
scenario (best estimate)

G62.0 bn u6.9 bn

Present value cost Ul.3 bn
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Trucks (N2&N3):

Table 55: Trucks (N2&N3): Benefit-to-cost ratios (BCRs) of policy options PO1, PO2
and PO3 based on presentalues over entire evaluation period 20212037 compared to
the baseline scenario; uncertainty ranges from scenario and interval analysis

BCR (expected lower/upper)

BCRs of policy options for trucks (N2&N3)

2,5

|

1,5

1,0

0,5 -

0,0

PO1 PO2 PO3

Figure 37: Trucks (N2&N3): Comparison of best estimate benefito-cost ratios (BCRS)
of policy options PO1, PO2 and PO3, with indication of uncertainty ranges from
scenario analysis
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Table 56: Trucks (N2&N3): Present monetary value of benefits and costs of policy

options PO1, PO2 and PO3 over entire evaluation period 2022037 compared to the
baseline scenario (best estimate)

Present value cost G4 0.02 bn 4.0 bn
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Annex 4.5.2 Casualties prevented by policy options
The main results of the casualty prevention simulations are presented in the following tables
and figuresseparated by vehicle category cluster (M1, M2&M3, N1 and N2&N3,

respectively). Further results for indvidual years of the evaluation period are given in Annex
4.9.3.

Comparison of the results allows conclusions about which policy option prevents thé highes
number of casualti&$'®?across ELR8 when compared with the baseline scenario. To

estimate the casualty prevention totals, the best estimate numbers of all years of the evaluation
period 20212037 are summed.

It can be observed for all vehicle categotlest the number of casualties prevented by
implementation of PO2 or PO3 exceeds the number prevented by PO1 by a considerable
margin. Between all four vehicle categories, implementation of PO2 has the potential to
prevent an additional 8,312 fatalitiesdefil,286 serious casualties compared to PO1 across
EU-28 over the period 2022037. PO3 exceeds the potential of PO2 by further 1,843
fatalities and 21,807 serious casualties.

*1\When inerpreting the results, it should be noted that casualties prevented were
attributed to the vehicle category equipped with the effective safety measure, which is not
always identical with the vehicle category occupied by the casualty. To give an example, if
headon collision involving a van (N1) and a car (M1) where the van drifted out of the lane
and the drivers of both vehicles were fatally injured was prevented byHLHAfitted to the

van, then both fatalities prevented would be counted as benefitkt0kELK in the N1

category.

2 t should further be noted that o6mitigatedoé casual'tt

injury severity level.
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All vehicle categories (total sum):

Table 57: Total sum of casualties prevented by safety measures across all vehicle
categories over the evaluation period 2022037 across ELR8 compared to the baseline
scenario (best estimate)

Seriouscasualties prevented 67,647 118,933 140,740

Fatalities prevented per policy option
(sum of all vehicle categories)

30 000

25 000

20 000

15 000

10 000 +

5000 -

PO1 PO2 PO3

Figure 38 Total sum of fatal casualties prevented by safety measures across all vehicle
categories over the evaluation perio@021 2037 across ELR8 compared to the baseline
scenario (best estimate with indication of uncertainty ranges from scenario analysis)
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Passenger cars (M1):

Table 58 Passenger cars (M1): Total number of casualties prevented by Mdafety
measures over the evaluation period 2022037 across ELR8 compared to the baseline
scenario (best estimate)

Serious casualties prevented 63,493 107,913 126,390

Fatalities prevented per policy option for
passenger cars (M1)
25.000
21.337
20.000
15.000
10.000 -
5.000 -
0 -
PO1 PO2 PO3

Figure 39: Passenger cars (M1): Total number of fatal casualties prevented by M1 safety
measures over the evaluation period 2022037 across ELR8 compared to the baseline
scenario(best estimate)
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Buses and coaches (M2&M3):

Table 59: Buses and coaches (M2&M3): Total number of casualties prevented by
M2&M3 safety measures over the evaluation period 2022037 across ELR8 compared
to the baseline scenario (st estimate)

Serious casualties prevented 2,064 2,410

Fatalities prevented per policy option for buses
and coaches (M2&M3)
250 227
207
200
150
100
50
2
0 ;
PO1 PO2 PO3

Figure 40: Buses and coaches (M2&M3): Total numbepf fatal casualties prevented by
M2&M3 safety measures over the evaluation period 2022037 across ELR8 compared
to the baseline scenario (best estimate)
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Vans (N1):

Table 60: Vans (N1): Total number of casualties prevented by N$afety measures over
the evaluation period 20212037 across ELP8 compared to the baseline scenario (best
estimate)

Serious casualties prevented 4,074 5,068 6,917

Fatalities prevented per policy option for vans
(N1)
1.200
1.005
1.000
852
800 -
600 -
400 -
200 -
0
PO1 PO2 PO3

Figure 41: Vans (N1): Total number of fatal casualties prevented by N1 safety measures
over the evaluation period 20212037 across ELR8 compared to the baseline scenario
(best estimate)
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Trucks (N2&N3):

Table 61: Trucks (N2&N3): Total number of casualties prevented by N2&N3 safety
measures over the evaluation period 2022037 across ELR8 compared to the baseline
scenario (best estimate)

Serious casualties prevented 3,888 5,023

Fatalities prevented per policy option for trucks
(N2&N3)
2.500
5000 1.947
1.658
1.500
1.000
500
0 0 ;
PO1 PO2 PO3

Figure 42 Trucks (N2&N3): Total number of fatal casualties prevented by N2&N3
safety measures over thevaluation period 20212037 across ELR8 compared to the
baseline scenario (best estimate)
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Annex 4.6 Conclusions

From the results found for passenger cars (M1) in thiseftesttiveness study, it can be

concluded that PO1 offers the most favourable-besefit \alue, but falls short of the overall
casualty savings that are expected for implementation of PO2 or PO3 by a considerable
margin. PO2 has the potential to prevent approximately 6,296 fatalities more over the
evaluation period (2022037) compared to POha is costeffective, with the benefits

exceeding the costs by a factor of almost three. PO3 is expected to prevent an additional 1,249
fatalities compared to PO2.

The results for buses and coaches (M2&M3) lead to the following conclusions: PO1 is most
cog-beneficial; however, with this policy option consisting of only two measures, the impact
of implementation on both costs and benefits would be minimal. PO1 is expected to prevent
almost no fatalities. PO2 has a favourable BCR of over 3 and has theghdteprevent 207
fatalities, which could be a reason to favour this policy option over PO1. PO3 would prevent
an additional 20 fatalities and is still expected to be-beseficial compared to the baseline
scenario at a factor of more than two.

For vars (N1), again PO1 is most cdseneficial, but implementation of PO2, which is
exceeding the threshold to cedtectiveness, offers the potential to prevent an additional 153
fatalities and 994 serious casualties over the periodi208¥7, many of whichra

pedestrians and cyclists addressed by the measure$&BEBand HEBDMGI. PO3 falls short

of crossing the threshold to cesffectiveness, with the costs exceeding the benefits with a
factor of almost two, but would be expected to prevent another 2Tidatand 1,849

serious casualties compared to PO2.

The conclusions for trucks (N2&N3) differ from those for buses and coaches, in that PO1 was
found not to be costffective. However, it should be considered that PO1 has minimal costs
associated with iftwo measures) and therefore small differences in the target populations and
resulting benefits cause large fluctuations in the ratio. PO2 is the most favourable option for
trucks based on BCR and would prevent 1,658 fatalities. PO3 offers the poteptalént

an additional 289 fatalities, with the benefits exceeding the costs by only a small margin.

Overall it can be concluded that PO1 offers mostly favourableettesitiveness ratios;

however, these are achieved with only a small impact on bottoghe and the benefits

compared to the baseline scenario of continued voluntary uptake. The impacts of PO2 and
PO3 are larger, with numbers of fatalities prevented exceeding those of PO1 by a considerable
margin; however this is accompanied by a greaist. t®Where PO2 or PO3 exceed the

threshold to coseffectiveness (BCR>1), the considerably greater number of casualties
prevented compared to PO1 could be a reason to favour implementation of PO2 or PO3.
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Annex 4.8 Appendices of input values

Annex 4.8.1 General road casualty trend

Table 62 General road casualty trend, EU28 casualties per annum; historic numbers for 2012016, future projections provided by
European Commission for 20172037

_ Fatal casualties Slight casualties | Fatal casualties Slight casualties

2012 28,243 247,661 1,193,873 28,243 247,661 1,193,873

2014 25,977 250,051 1,173,515 25,977 250,051 1,173,515

2016 25,619 246,127 1,207,268 25,619 246,127 1,207,268

2018 25,619 246,127 1,207,268 25,262 242,693 1,190,426

2020 25,619 246,127 1,207,268 24,909 239,307 1,173,818

2022 25,619 246,127 1,207,268 24,562 235,969 1,157,442

2024 25,619 246,127 1,207,268 24,219 232,677 1,141,295

2026 25,619 246,127 1,207,268 23,881 229,431 1,125,373

2028 25,619 246,127 1,207,268 23,548 226,230 1,109,672

2030 25,619 246,127 1,207,268 23,219 223,074 1,094,191
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Annex 4.8.2

_ Fatal casualties Slight casualties | Fatal casualties Slight casualties

2032 25,619 246,127 1,207,268 22,896 219,962 1,078,926

2034 25,619 246,127 1,207,268 22,576 216,893 1,063,874

2036 25,619 246,127 1,207,268 22,261 213,867 1,049,032

Layers of proposed and existing safety measures

Cluster: Cars (M1)

Driver Assistance:
ALC, DOR-DAD, DOR-ADR, EOR, | 54-W0L

Active Safety:

AEB-VEH, AEB-PCD, ESC™, ESS, LKA-ELK, REV
Passive Safety . i -
Front: Passn{e " Passive Safety Fa Safety
Side: VRU:
FPW-137, Psl Rear: HED-MGI
FFW-THO

¥ . ndsning it i nill antariog the vahicle st

Figure 43 Measure layers forcluster cars (M1)
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Cluster: Buses & Coaches (M2 & M3)

Driver Assistance:
AL, DOR-DAD, DDR-ADR, 15A-VEL, TPR, WIS-DIV

3

Active Safety:
AEB-WEH*, ESC*, ESS, LDW™*, REV, WIS-DET

|
| | | !

Passive Safety Passive Safety Passive Safaty Passive Safaty
Front: Side: Rear: VRU:

¥ = amising miaen still antaring the wahicle Nt

Figure 44: Measure layers for cluster buses and coaches (M2&M3)

Cluster: Vans (N1)

Driver Assistance:
ALC, DOR-DAD, DOR-ADR, EDR, ISA-VOL, TPM

Active Safety:
AEB-WEH, AEB-PCD, ESC*, ESS, LKA-ELK, REV

|
l ] l

Passive Safety Passive Safety N Passive Safety
Front; Side: : “’:;f”“" VRU:
FP&-THC PAI HED-MiG1

¥ o apisting imaakdn st antesing e vekica Nt

Figure 45. Measure layers for cluster vans (N1)
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Cluster: Trucks (N2 & N3)

Driver Assistance:
ALC, DOR-DAD, DDR-ADR, 158-VEL, TP, WIS-DIV

Active Safety:
AEB-WEH*, ESC*, ESS, LOW™*, REV, WIS-DET

|
| l | "

Passive Safety Passive Safety Passive Safety Fassive Safaty
Front: Side: Rear: VRU:

¥ = puisking meeeorn sl entaring the sehicle st

Figure 46: Measure layers for cluster trucks (N2&N3)
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Annex 4.8.3 Vehicle fleet size

1,404,000 - 140,000
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Figure 47: Bus and coach (M2 and M3) fleet and new registrations 2011 to 2037
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Figure 48: Extra-urban bus and coach fleet and new registrations 2011 to 2037
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Figure 49: Van (N1) fleet and new registrations 2011 to 2037
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Figure 50: Truck (N2 and N3) fleet and new registrations 2011 to 2037

Annex 4.8.4 Fleet dispersion of safety measures
Table 63: Technology launch date
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AEB-VEH

AEB-PCD
(pedestrian)
AEB-PCD
(cyclist)

ALC
DDR-DAD
DDR-ADR
EDR

ESC

ESS
FFW-137
FFW-THO
HED-MGI
ISA-VOL
LDW

LKA -ELK
PSI

REV

TPM
VIS-DET

VIS-DIV

2009

2012

2015

2019

2011

2018

2006

1996

2010

2008

2012

2009

2015

n/a

2018

2001

2010

n/a

n/a

n/a

2009

n/a

n/a

2019

2011

2018

n/a

1996

2010

n/a

n/a

n/a

2015

2011

n/a

n/a

2010

2005

2016

2017

2009

2012

2015

2019

2011

2018

2006

1996

2010

2008

2012

2009

2015

n/a

2018

2001

2010

2005

n/a

n/a

2009

n/a

n/a

2019

2011

2018

n/a

1996

2010

n/a

n/a

n/a

2015

2011

n/a

n/a

2010

2005

2016

2017

Introduced before 201(Beidlet al, 2017) 2009 provides the closest link to thipdrty observations on fleet fitment rates in
2015 (i.e.32% of newly registered cars in the Netherlands, 30% in Belgium, 16% in Spain and 21% in the United Kingdo

Launch date in first motor cars (e.g. Volvo).

Launch date in firstotor cars (e.g. Volvo).

Time needed to develop the installation document and to see alcohol interlocks developed to match the specifications.
Systems recognised by Euro NCAP (e.g. Ford Driver Alert).

Close to market, but no evidence of launch,($eidlet al, 2017)

Initial cost/benefit study date.

1996 is probably too early for trucks and busesis intended to reflect the launch date of the first example, and predomina
relating to the car fleet uptake.

System evaluation cited l{$eidlet al, 2017)

Monitoring phase for headforte-windscreen tests in Pedestrian Safety Regulation (EC) No 78/2009.
This matches the release date for vehicles such as the fad @ith itsvoluntary ISA system.
NHTSA and TRL studies suggest launch dates about 2011.

Suggested launch date according to GSR2 stakeholder(®gdtet al, 2017)

(NHTSA, 2010)

(Seidlet al, 2017)

MercedesBenz Active Brake Assist 4 was introduced in December 2016 and it offers functionality including (and exceed
that required for this measuf®eidlet al, 2017)

The topic of heavyehicle direct vision starting to gain momentum amongst operators and vehicle manufacturers (e.g.
announcement of direct vision standard for London).

Table 64: Full voluntary implementation year for new registrations

AEB-VEH

AEB-PCD (pedestrian)

2023 2023 2023 2023

2026 n/a 2026 n/a
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2033 2033 2033 2033

DDR-ADR 2032 2032 2032 2032

2006 2006 2006 2006

FFW-137 2014 2014

HED-MGI 2023 2023

2025 2025

2015 2015

2019 2019 2019

VIS-DIV 2031 2031

Table 65: Voluntary implementation uptake for new registrations

AEB-PCD (pedestrian) High Medium
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None None None None

DDR-ADR None None None None

High High High High

FFW-137 High Medium

HED-MGI None None

High High

High None

None None None

VIS-DIV Medium Medium
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Annex 4.8.5

Target population

descriptions for accident data extracts

Table 66: Target population descriptions for proposed measures for all vehicle categories

Measure Target population description for extract from police Correction factorss ubsequent |l y appli Correction factor Correction factor Correction factor
reported data fatal serious slight

Casualties in twanotorvehicle (excluding powered two
wheelers) fronto-rear collisions.

AEB-VEH

AEB-PCD

ALC

DDR-DAD

DDR-ADR

EDR

ESS

FFW-137

FFW-THO

HED-MGI

ISA-VOL

LKA -ELK

PSI

Pedestrian and cyclistsualties in impacts with vehicle front.

Casualties where the driver being impaired by alcohol
contributed to the collision.

Casualties in collisions, where drowsiness or long lasting
inattention/distraction contributed to the collision.

Casualties in collisions, where drowsiness or long lasting or
shortterm inattention/distraction contributed to the collision.

Car and van occupant casualties in all motor vehicle collisior

Casualties in twanotorvehicle (excluding powered two
wheelers) fronto-rear collisions on roads with a speed limit
exceeding 30 mph, where sudden braking of the vehicle in fi
contributed to the collision.

Front seat casualties in frontal impacts.

Front seat casualties in frontal impacts.

Pedestrian and cyclist casualties in impacts with vehicle fron

Casualties in collisions where the driver exceeding the spee
limit contributed to the collision and there were no other
contributory factors that indicated poor compliance oftltieer
with the law (e.g. impaired by alcohol/drugs, uncorrected
eyesight, using mobile phone, stolen vehicle, etc.).
Casualties irneadon and singlevehicle crashes on roads with
speed limits between 70 km/h and 120 km/h (40 mph and 7(
mph) and dry or wet road surfaces (i.e. not covered by ice ol
snow).

Front seat casualties in lateral impacts against narrow objec
(e.g. trees, lampposts, traffic signals, etc.).

None.

None.

€ narrow the target popu- at
related collisions which were caused by heode drinkdrivers
(repeat offenderq)Seidlet al, 2017)

é account for
(TRL expert panel estimate).

u n d eontrib@geydactors n

é account for
(TRL expert panel estimate).

under r ep tactarsi n

None.

é account for
(TRL expert panel estimate).

underreportin

é€ narrow the target qwidthimpaes
with thorax injuriegSeidlet al, 2017)
€ narrow the target qwidthimpaes

with thorax injuriegSeidlet al, 2017)

€ narrow target popul ation
suffered serious head injuries from impact with the glazed ar
of the windscreen more than 10 centimetres away from the
scuttle, Apillars, and header rail; TRL calculations based on
GIDAS data(ACEA TF-ACC, 2017e)

é (account for underreport.i
the speed | imité in Statsil19
Germany ad UK (ACEA TF-ACC, 2017a)(ACEA TF-ACC,
2017b).

None.

None.
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Measure Target population description for extract from police Correctionfactorss ubs equent |l y appl i g Correction factor Correction factor Correction factor
reported data fatal serious slight

é (account for collisions M;'/glol: M;./(l)\lolz M;./(l)\lol:
REV Pedestrian and cyclist casualties caused by a reversing mot: and are therefore not included in official road casualty statist : : :
vehicle. ggﬂae; a',.jmztfm&‘g;%‘.‘rslf_t/f"ca(‘:’e;%gl‘;gp“'a“"" inFrance, \oeM3/N2&N3:  M2&M3IN2&N3:  M28M3/IN2&N3:
Y ’ ’ 2.00x1.25 2.00x1.08 2.00x1.00

For N2&N3: Pedestrian and cyclist casualties in impacts witt
vehicle front or side.

For M2&M3: Pedestrian anclyclist casualties in impacts with

vehicle front or side where a vehicle blind spot contributedtc € adj ust to average popul at 0.80
the collision. (ACEA TF-ACC, 2017d) ’
Note: The narrower target population definition for buses ant

coaches is necessary to make meaningful effectiveness

estimates, because the rant direct vision of these vehicles is

considerably better than that of trucks.

VIS-DET 121 1.33
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Table 67: Target population descriptions for existing measures for all vehicle categories

Measure Target population description for extract from police Correction factors subsequently applied n or d er {1 Correction factor Correction factor Correction factor
reported data fatal serious slight

Loss of control crashes. None.
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Annex 4.8.6 Effectiveness

Table 68: Effectiveness of proposed measures for M1 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

(Seidlet al, 2017) Note: Poweredwo wheelers were excluded from the target populatio
i.e. car/varto-motorcycle collisions were considered not affected. Recent preliminary

- 0, 0, 0, 0, 0, i
aestl RO L S0 G {0 FIEn research showed that in reality a positive effect is to be expgataklat and Smith, 2016)
The benefit estimates applied are therefore conservative.
AEB-PCD 24 4% 24 4% 21.0% 21.0% 42 1% High flif:(-:;(lzitgll\;]etness for pedestriar{§eidlet al, 2017)for fatal and serious, expert panel estima
AEB-PCD 27 5% 27 5% 16.4% 16.4% 32 8% High Effectiveness for cyclist§Seidlet al, 2017)for fatal and serious, expert panel estimate fi

slight.

TRL expert panel estimate. Assumption that this measure allows the continuation of a
interlock installation programmes for hard core drink drivers. 32.0% percent of 28 EU

ALC 4.2% 0.0% 4.2% 0.0% 4.2% Low population live in countries where such programmes gtderet al, 2011)report that
around 13% of relevant individuals take part in programmes, with programmes being t
effective while interlocks are installed.

DDR-DAD 16.7% 0.0% 16.7% 0.0% 16.7% Low (Seidlet al, 2017)

(Seidlet al, 2017) Same effectiveness assumed as for basic-DBR systems, but
- 0, 0, 0, 0, 0,

DDR-ADR 16.7% 0.0% 16.7% 0.0% 16.7% Low applied to the extended target population for advanced distraction recognition.

TRL expert panel estimate. Nominal number to reflect that there welhbezero positive

0, 0, 0, 0, 0,
EER Sibu0 SO B0 L0 L0 L2 effect for road safety from the possibility to learn from detailed collision records.

TRL expert panel estimate. Based on the brake reaction time reductions, referdeadl i

0, 0, 0, 0, 0,
LEE UL AR DL ABDE AR = et al, 2017) and resulting reductions in stopping distance and impact speed.

(Seidlet al, 2017) Effectiveness of making vehicles that would comply with UN
Regulation No94 (but not with UN Regulation No. 137) compliant with FA\87. Note:
Applied only to a small proportion of the vehicle fleet, which would not meet this
requirement yet.

FFW-137 0.0% 5.0% 0.0% 5.0% 0.0% High

(Seidlet al, 2017) Additional effectiveness of making vehicles that would comply with
FFW-137 compliant with FF\ATHO.

Based on data collected during the course of the monitoring phase for he&mform
windscreen tests in Pedestridafety Regulation (EC) No 78/2009. The value represents
headto-glass impact test with a mandatory limit of HIC=1,000, which would reduce the
mean result from HIC=727 (current monitoring data) to HIC=550 and result in a relativ
reduction in injury riskas indicated by the effectiveness values given. Note: Applied on
the narrow corrected target population representing casualties who suffered serious h
injuries from impact with the glazed area of the windscreen more than 10 centimetres
from the scuttle, Apillars, and header rail.

FFW-THO 0.0% 6.0% 0.0% 6.0% 0.0% High

HED-MGI 0.0% 77.0% 0.0% 48.0% 0.0% High

ISA-VOL 19.0% 6.7% 19.0% 8.4% 19.0% High TRL calculations based dBarrowet al, 2017)and(ACEA TF-ACC, 2017a)
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Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

(Seidlet al, 2017)and(Billot et al, 2013)Note: Applied only to a small proportion of the
vehicle fleet, which would not meet this requirement yet.

Table 69: Effectiveness of existing measures for M1 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) Confidence Source / justification
(mitigate) (avoid) (mitigate)

0.0% 54.0% 0.0% 54.0% 0.0% High
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Table 70: Effectiveness of proposed measures for M2&M3 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source /justification
(mitigate) (avoid) (mitigate)

DDR-DAD 16.7% 0.0% 16.7% 0.0% 16.7% (Seidlet al, 2017)

TRL expert panel estimate. Based on the brake reaction time reductfersnced inSeidl
et al, 2017) and resulting reductions in stopping distance and impact speed.

TRL calculations based dACEA TF-ACC, 2017c) Effectiveness for cametzased

5.0% 20.0% 10.0% 20.0% 20.0%

0, 0, 0, 0,
33.3% 0.0% 33.3% 0.0% 33.3% system.
TRL calculations based dBarrowet al, 2017)and(ACEA TF-ACC, 2017d)
VIS-DET 39.7% 0.0% 20.0% 0.0% 20.0% Low Effectiveness for front anside vulnerable road user detection and warning (no auto

braking). Note: Applied to a considerably more narrowly defined target population thar
for N2/N3.
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Table 71 Effectiveness of existing measures for M2&M3 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

28.5% 0.0% 28.5% 0.0% 28.5% High (NHTSA, 2015)
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Table 72 Effectiveness of proposed measures for N1 vehicles equipped

Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

AEB-VEH

AEB-PCD

AEB-PCD

ALC

DDR-DAD

DDR-ADR

EDR

ESS

FFW-137

FFW-THO

HED-MGI

ISA-VOL

19.0%

24.4%

27.5%

4.2%

16.7%

16.7%

1.0%

5.0%

0.0%

0.0%

0.0%

19.0%

19.0%

24.4%

27.5%

0.0%

0.0%

0.0%

1.0%

20.0%

5.0%

6.0%

77.0%

6.7%

19.0%

21.0%

16.4%

4.2%

16.7%

16.7%

1.0%

10.0%

0.0%

0.0%

0.0%

19.0%

19.0%

21.0%

16.4%

0.0%

0.0%

0.0%

1.0%

20.0%

5.0%

6.0%

48.0%

8.4%

42.0%

42.1%

32.8%

4.2%

16.7%

16.7%

1.0%

20.0%

0.0%

0.0%

0.0%

19.0%
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High

High

High

Low

Low

Low

Low

Low

High

High

Low

High

(Seidlet al, 2017)

Effectiveness for pedestriar(Seidlet al, 2017)for fatal and serious, expert panel estima
for slight.

Effectiveness for cyclist§Seidlet al, 2017)for fatal and serious, expert panel estimate fi
slight.

TRL expert panel estimate. Assumption that this measure allows the continuation of a
interlock installation programmes for hard core drink drivers. 32.0%pedf the ElJ28
population live in countries where such programmes gsieret al, 2011)report that
around 13% of relevant individuals take part in programmes, with programmes being t
effective while interlocks armstalled.

(Seidlet al, 2017)

(Seidlet al, 2017) Same effectiveness assumed as for basic-DBR systems, but
applied to the extended target population for advanced distraction recognition.

TRL expert panel estimate. Nominal number to reflect that there welhbezero positive
effect for road safety from the possibility to learn from detailed collision records.

TRL expert panel estimate. Based on the brake reaction time reductions, referéSesdl it
et al, 2017) and resulting reductions in stopping distance and impact speed.

(Seidlet al, 2017) Effectiveness of making vehicles that would comply with UN
Regulation No94 (but not with UN Regulation No. 137) compliant with FAA7. Note:
Applied only to a small proportion of the vehicle fleet, which would not meet this
requirement yet.

(Seidlet al, 2017) Additional effectiveness of making vehicles that would comply with
FFW-137 compliant with FF\ATHO.

Based on data collected during the course of the monitoring phase for hemform
windscreen tests on carsRedestrian Safety Regulation (EC) No 78/2009 (therefore
reduced confidence for vans). The value represents atbegalss impact test with a
mandatory limit of HIC=1,000, which would reduce the mean result from HIC=727 (cut
monitoring data) to HIC=558nd result in a relative reduction in injury risk as indicated
the effectiveness values given. Note: Applied only to the narrow corrected target popt
representing casualties who suffered serious head injuries from impact with the glazec
of the windscreen more than 10 centimetres away from the scufpilafs, and header rail

TRL calculations based dBarrowet al, 2017)and(ACEA TF-ACC, 2017a)



Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

(Seidlet al, 2017)and(Billot et al, 2013)Note: Applied only to a small proportion of the
vehicle fleet, which would not meet this requirement yet.

33.3% 0.0% 33.3% 0.0% 33.3% TRL expert panel estimate. Note: Applied to narrow target population.

0.0% 54.0% 0.0% 54.0% 0.0% High

Table 73 Effectiveness of existing measures for N1 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)
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Table 74: Effectiveness of proposed measures for N2&N3 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

DDR-DAD 16.7% 0.0% 16.7% 0.0% 16.7% (Seidlet al, 2017)

TRL expert panel estimate. Based on the brake reaction time reductions, referdeadl i
et al, 2017) and resulting reductions in stopping distance and impact speed.

TRL calculations based (ACEA TF-ACC, 2017c) Effectiveness for cameiizased
system.

(Barrowet al, 2017)and(ACEA TF-ACC, 2017d) Effectiveness for front and side
vulnerable road user detection and warning (no auto braking).

5.0% 20.0% 10.0% 20.0% 20.0%

33.3% 0.0% 33.3% 0.0% 33.3%

VIS-DET 39.7% 0.0% 40.0% 0.0% 40.0% High
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Table 75: Effectiveness of existing measures for N2&N3 vehicles equipped

Measure Fatal (avoid) Fatal Serious Serious Slight (avoid) | Confidence Source / justification
(mitigate) (avoid) (mitigate)

28.5% 0.0% 28.5% 0.0% 28.5% High (NHTSA, 2015)
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Annex 4.8.7 Costs

Table 76: I ni ti al cost at mandatory introduction of proposed m@wewBUTI €5S
year (subject to inflation). Estimated development and fixed production costs are includeohd spread equally across vehicles.

Measure Cost (best Cost (lower Cost (upper in year Source / justification
estimate) estimate) estimate)

(Seidlet al, 2017)under consideration of industry input. The cost reflects the apportioned share of the total cost

(BRI L b hes AN system that shares sensor technology to deliver four measuresVBHBAEB-PCD, ISAVOL and LKA-ELK.
_ z . . (Seidlet al, 2017)under consideration of industry input. The cost reflects the apportioned share of the total cost
AEEHPED 09 é: nae nee Atz system that shares sensor technology to deliver four measuresV BHBAEB-PCD, ISAVOL and LKA-ELK.
ALC a2 a1 a5 2020 (Seidlet al, 2017)underconsideration oindustry input. Cost of an alcohol interlock installation sheet. The cost fo
equipping any vehicles with alcohol interlocks, made possible by this measure would be carried by the drivers i
DDR-DAD a9 u8 a1o 2020 (Seidletal., 2017) Cost of a system based on existing sensors, such as steering wheel input.
DDR-ADR 4110 Q98 4150 2020 (Seidlet al, 2017)under consideration of industry input. Cost of a system based on-firdieg sensor hardware, suc
as camera.
. . . (Seidlet al, 2017)under consideration of industry input. Cost for a8&8&type EDR. Equivalent hardware already
EDR a2 a1 as 2020 - : .
available on most vehicles, but recordings are not readable.
ESS a1 ao a2 2020 (Seidlet al, 2017) Nominal cost fosoftwarebased system (validation and testing).
FFW-137 u32 u26 038 2008 (Seidlet al, 2017) Cost for vehicles that comply with UN Regulation No. 94 but not with UN Regulation No. 137
FEW-THO Q16 013 Q19 2008 (Seidlet al, 2017) Additional cost for vehicles that comply with UN Regulation No. 137 with Hybrid Ill ATDs but

with THOR-M ATDs.

TRL expert panel estimate for cost of adapting the glazed awiaddcreens to comply with a mandatory HIC limit i
HED-MGI a5 a2 a20 2020 headto-glass impact tests. Assumption that this cost is mostly made up of research and development efforts by

suppliers, with only a small increase in ongoing production costs.

(Seidlet al, 2017)under consideration of industry input. The cost reflects the apportioned share of the total cost
ISA-VOL 59 aa7 a71 2012 system that shares sensor technology to deliver four measuresVBHBAEB-PCD, ISAVOL and LKA-ELK.

Additional cost added for actuators required.

(Seidlet al, 2017)under consideration of industry input. The cost reflects the apportioned share of the total cost
LKA -ELK a7o0 56 us84 2012 system that shares sensor technology to deliver four measuresV BHBAEB-PCD, ISA-VOL and LKA-ELK.

Additional cost added for actuators required.

TRL expert panel estimate under consideration of industry input for cost of making vehicle compliant with UN

Pl 050 hze 2@ A Regulation No. 135, which do not meet the requiremgetts
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Measure Cost (best Cost (lower Cost (upper in year Source / justification
estimate) estimate) estimate)

REV a4 a2 a5 2012 (Seidlet al, 2017)under consideration of industry input. Cost of a carb@sed system using an existing display.

Table 77: Initial cost at mandatory introductionof pr oposed measures for M2&M3 vehicles. Cost
given year (subject to inflation). Estimated development and fixed production costs are included and spread equally acrodsates.

Measure Cost (best Cost (lower Cost (upper in year Source / justification
estimate) estimate) estimate)

(Seidlet al, 2017)under consideration of industry inpgutovided for other heavy vehicles (N2&N3). Cost of an
ALC a4 a2 a6 2020 alcohol interlockinstallation sheet. The cost for equipping any vehicles with alcohol interlocks, made possible by
measure would be carried by the drivers affected.

(Seidlet al, 2017)under consideration of industry input provided for other heavy vehicles (N2&N3). Cost of a sy

PIPRERIAD rzy 1Ly 18y Y based on existing sensors, such as steering wheel input.

DDR-ADR 0165 G147 0225 2020 éie;i(;i(ljeé :Iarizvoelf;():lijr?;gtra ﬁggrsiﬁ:r?&i’c;?e?l ﬁl:#ztsrycg#]:i grovided for other heavy vehicles (N2&3}.of a system

ESS a2 uo u4 2020 (Seidlet al, 2017) Nominal cost for softwarbasedsystem (validation and testing).

ISA-VOL ua11o0 09?2 124 2012 (Seidlet al, 2017)under consideration of industry input provided for other heavy vehicles (N2&N3).

REV 125 0106 ul44 2012 (Seidlet al, 2017) Cost of full system including camera and display.

TPM a52 u44 060 2013 (van Zylet al, 2013)and(Seidlet al, 2017) Cost of a direct TPM solution.

@06 | waee | wseo | o  |FEEEGEHEEeeR e e s
TRL expert panel estimate under consideration of industry input provided for other heavy vehicles (N2&N3). Cc

VIS-DIV G150 4100 4450 2020 bestin-class approach, i.e. adjustments of existing cabs. Requirement only applies to new types of vehicles, i.e

cost incurred will partially be absorbed in cakdesign for new vehicle generation (no redesign cost for existing
models). This is reflected in a cost estimate reflecting the lower end of estimates from industry input.
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Table 78 I niti al cost at mandatory introduction of proposed mgwesures
year (subject to inflation). Estimated development and fixed production costs are included and spread equally across vielsic

Measure Cost (best Cost (lower Cost (upper in year Source / justification
estimate) estimate) estimate)

(Seidlet al, 2017)under consideration of industry ingutovided for other light vehiclg®l1). The cost reflects the
AEB-VEH 044 u435 ua53 2012 apportioned share of the total cost for a system that shares sensor technology to deliver four measuitest, AEB

AEB-PCD, ISAVOL and LKA-ELK.

(Seidlet al, 2017)under consideration of industry ingutovided for other light vehicles (M1The cost reflects the
AEB-PCD u54 a43 465 2012 apportioned share of the total cost for a system that shares sensor technology to deliver four measwiest, AEB

AEB-PCD, ISAVOL and LKA-ELK.

(Seidlet al, 2017)under consideration of industry inpgutvided for other light vehicles (M1). Cost of an alcohol
ALC a2 a1 a5 2020 interlock installation sheet. The cost for equipping any vehicles with alcohol interlockspossilele by this measure

would be carried by the drivers affected.

DDR-DAD a9 a8 a1o0 2020 (Seidlet al, 2017) Cost of a system based on existing sensors, such as steering wheel input.

(Seidlet al, 2017)under consideration of industry inqutovided for other light vehicles (M1Lost of a system basec

BRI RIS O a0 09 Has0 ALY on driverfacing sensor hardware, such as camera.

(Seidletal., 2017)under consideration of industry ingutovided for other light vehicles (M1Tost for a Pafb63

ERR e ul us Y type EDR. Equivalent hardware already available on most vehicles, but recordings are not readable.
ESS a1 Gao a2 2020 (Seidlet al, 2017) Nominal cost for softwarbased system (validation and testing).
FFW-137 u32 0426 38 2008 (Seidlet al, 2017) Cost for vehicles that comply with UN Regulation No. 94 but not with UN Regulatioh3¥o.
FEW-THO 016 013 G109 2008 (Seidlet al, 2017) Cost for vehicles that comply with UN Regulation No. 137 with Hybrid 11l ATDs but not with
THOR-M ATDs.
TRL expert panel estimate for cost of adaptimg glazed area of windscreens to comply with a mandatory HIC lim
HED-MGI a5 a2 a20 2020 headto-glass impact tests. Assumption that this cost is mostly made up of research and development efforts by

suppliers, with only a small increase in ongoing production costs.

(Seidlet al, 2017)under consideration of industry ingutvided for other light vehicles (M1The cost reflects the
ISA-VOL a59 a47 a71 2012 apportioned share of the total cost for a system that shares sensor tectmdiiyer four measures: AEBEH,

AEB-PCD, ISAVOL and LKA-ELK. Additional cost added for actuators required.

(Seidlet al, 2017)under consideration of industry inqutovided for other lightehicles (M1) The cost reflects the
LKA -ELK ua70 056 U84 2012 apportioned share of the total cost for a system that shares sensor technology to deliver four measwiest, AEB

AEB-PCD, ISAVOL and LKA-ELK. Additional cost added for actuators required.

TRL expert panel estimate under consideration of industry input, provided for other light vehicles (M1), for cost

- LR nzw naw 2L making vehicle compliant with UN Regulation No. 135, which do not meet the requirements yet.

. . . (Seidlet al, 2017)under consideration of industry input provided for other light vehicles (M1). Cost of a cheszd
REY héw nze hee Az system using an existing display.
TPM a5 aa a10 2013 (van Zylet al, 2013)and(Seidlet al, 2017) Cost of an indirect TPM solution fitted to vehicles with four wheels (ni

twin-wheels).
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Table 79: Initial cost at mandatory introduction of proposed measures for N2&N3 vehiclesCo st estimate in G4 per
given year (subject to inflation). Estimated development and fixed production costs are included and spread equally acrodsales.

Measure Cost (best Cost (lower Cost (upper in year Source / justification
estimate) estimate) estimate)

(Seidlet al, 2017)under consideration of industry input. Cost of a system based on existing sensors, such as st
wheel input.

2020 (Seidlet al, 2017) Nominal cost for softwarbased system (validation and testing).

0150 130 250 2012 (Seidlet al, 2017)under consideration of industry input. Cost of full system including camera and display.

TRL expert panel estimate under consideration of industry inpuiMadin et al, 2017) Cost of front and side
vulnerable road user detection and warning (no auto braking)

DDR-DAD 2020

VIS-DET 1300 4150 4500 2020
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Annex 4.9 Appendices of results

Annex 4.9.1 Casualty baseline

Table 80: Casualty baseline (POO, reflecting continued dispersion of existing mandatory safety measures and voluntary uptake of safet

measures), EU28 casualties per annum

2018 25,123 244,081 1,197,141

2020 24,895 242,524 1,187,341

2022 24,613 240,377 1,174,802

2024 24,301 237,992 1,162,231

2026 23,971 235,549 1,150,094

2028 23,598 232,874 1,137,101

2030 23,222 230,197 1,125,625

2032 22,876 227,873 1,117,078

2034 22,579 225,930 1,110,322

2036 22,340 224,434 1,105,474
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Annex 4.9.2 Monetary benefits and costs

Table 81: Benefits of policy option PO1 compared to the baselinecenario per vehicle category per year (future monetary value, best

estimate)

2022

2024 (134,170,855

2026 a 400, a 415

2028 ua 134,

2030

2032 a 194,

2034

2036
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Table 82 Costs of policy option PO1 compared to the baseline scenario per vehicle category per year (future monetary value, beshats)

2022 (2,052,932

2024

2026 a 950, 2 a 104,
2028 a 918,

2030

2032

2034

2036 01142,780
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Table 83. Benefits of policy option PO2 compared to the baseline scenario per vehicle category per year (future monetary value, best

estimate)

2022

2024

2026

2028 a 43,0
-————
2030 G4 243,
-————
2032 a4 5,078,
-————
2034 a 337,
-————
2036 a 284, ua 378, ¢
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Table 84: Costs of policy option PO2 compared to the baseline scenario per vehicle category per year (future monetary value, beshats)

2022 036,608,027

2024

2026 a 1,968, 017,424,317

2028 1,981,

2030 019,354,195 U 145,

2032

2034 017,829,579 G 165,

2036 a4 160, Z
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Table 85; Benefits of policy option PO3 compared to the baseline scenario per vehicle category per year (future monetary value, best

estimate)

2022 (262,633
-————
2024 a 794,
-————
2026 a 134, ua 140, ¢
-———
2028 G 224, ¢
-————
2030 G4 294,
-————
2032 4 355, ¢
-————
2034 a 411, ¢
-————
2036 a 104, ua 461,
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Table 86: Costs of policy option PO3 comparedo the baseline scenario per vehicle category per year (future monetary value, best estimate)

2022 a 423

2024 a 364,17 G4 234, ¢

2026 G 3,435, G 549, ¢ G4 289, ¢

2028

2030 0 504, 7 G4 268,

2032 a 482, G 285,

2034 a 462,

2036 0 449, 1
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Annex 4.9.3 Casualties prevented

Table 87: Fatal casualties prevented across E\28 by safety measuresf policy option PO1 compared to the baseline scenario per vehicle
category per year (best estimate)

Fatal casualties

2022

2024

2026

2028

2030

2032 1,195

2034 1,390

2036 1,567
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Table 88 Serious casualties prevented across ERB by safety measures of policy option PO1 compared to the baseline scenario per vehicle
category per year (best estimate)

Serious casualties
PO1 M1 M2&M3 N1 NPZANK]

2022

2024

2026 2,041

2028 3,245

2030 4,431

2032 5,509

2034 6,454

2036 7,314
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Table 89: Slight casualties prevented across E\28 by safety measures of policy option PO1 compared to the baseline scenario per vehicle
category per year (best estimate)

Slight casualties M1 M2&M3 N1 N2&N
PO1 AN

2022

2024 3,107

2026 8,491

2028 13,718

2030 19,051

2032 24,051

2034 28,482 1,120

2036 32,569 1,273
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Table 90: Fatal casualties prevented across EQ28 by safety measures of policy option PO2 compared to the baseline scenario per vehicle
category per year (best estimate)

Fatal casualties M1 M2&M3 N1 NP2AN
PO2 :

2022

2024

2026

2028 1,054
_____
2030 1,434
_____
2032 1,762
_____
2034 2,032
_____
2036 2,263
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Table 91: Serious casualties prevented across ERB by safety measures of policy option PO2 compared to tihaseline scenario per vehicle
category per year (best estimate)

Serious casualties M1 M2&M3 N1 N2&N
PO2 sl

2022

2024 1,084

2026 3,149

2028 5,355

2030 7,530

2032 9,497

2034 11,186

2036 12,695
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Table 92 Slight casualties prevented across E\28 by safety measures of policy option PO2 compared to the baseline scenario per vehicle
category per year (best estimate)

Slight casualties

2022

2024 3,946

2026 11,275

2028 18,971

2030 26,801 1,111

2032 34,120 1,350

2034 40,561 1,563 1,013

2036 46,454 1,766 1,185
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Table 93. Fatal casualties prevented across EQ28 by safety measures of policy option PO8ompared to the baseline scenario per vehicle
category per year (best estimate)

Fatal casualties M1 M2&M3 N1 N2&N
PO3 _

2022

2024

2026

2028 1,118
_____
2030 1,529
_____
2032 1,880
_____
2034 2,166
_____
2036 2,408
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Table 94: Seriouscasualties prevented across E\28 by safety measures of policy option PO3 compared to the baseline scenario per vehicle
category per year (best estimate)

Serious casualties M1 M2&M3 N1 N2&N
PO3 sl

2022

2024 1,180

2026 3,553

2028 6,204

2030 8,822

2032 11,182

2034 13,195

2036 14,978
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Table 95: Slight casualties prevented across E\28 by safety measures of policy option PO3 compared to the baseline scenario per vehicle
category per year (besestimate)

Slight casualties M1 M2&M3 N1 N2&N
PO3 AN

2022

2024 4,360

2026 13,002

2028 22,597 1,203

2030 32,359 1,657

2032 41,454 2,061 1,143

2034 49,410 2,426 1,390

2036 56,645 2,771 1,635
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Annex 4.9.4 Sensitivity analysis

Sensitivity analysis: Monetary benefits per policy option for passenger cars (M1); range of
results found in interval and scenario analysis

€ 140,000,000,000

m Lower effectiveness, upper cost, upper
discounting rate, lower casualty trend

€120,000,000,000

B Lower effectiveness, lower cost, lower
voluntary measure uptake

€ 100,000,000,000

£ 80,000,000,000 W Best estimate

€60,000,000,000 .
B Upper effectiveness, upper cost, lower

casualty trend

€ 40,000,000,000

H Upper effectiveness, lower cost, lower
dicsounting rate, lower voluntary
measure uptake

€ 20,000,000,000

€0

PO1 PO2 PO3

Figure 51. Passenger cars (M1): Present monetary value of benefits of M1 safety measures over entire evaluation period 22237
compared to the baseline scenario (range of resultsund in interval and scenario analysi}¥

195



Sensitivity analysis: Costs per policy option for passenger cars (M1); range of results
found in interval and scenario analysis

€ 70,000,000,000
B Lower effectiveness, upper cost,
€ 60,000,000,000 upper discounting rate, lower
casualty trend
m Lower effectiveness, lower cost,
€50,000,000,000 lower voluntary measure uptake
£ 40’000’000’000 M Best estimate
€ 30,000,000,000 o o H Upper effectiveness, upper cost,
8 ; lower casualty trend
€ 20,000,000,000 o
noom m Upper effectiveness, lower cost,
€10,000,000,000 - lower dicsounting rate, lower
voluntary measure uptake
€0 -+

PO1 PO2 PO3

Figure 52: Passenger cars (M1): Present value of costs of M1 safety measures over entire evaluation period 20237 compared to the
baseline scenario (range of result®und in interval and scenario analysi¥
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Sensitivity analysis: Monetary benefits per policy option for buses and coaches (M2&M3);
range of results found in interval and scenario analysis

€ 1,600,000,000 .
B Lower effectiveness, upper cost,

€1,400,000,000 upper discounting rate, lower
casualty trend

W Lower effectiveness, lower cost,
lower voluntary measure uptake

€1,200,000,000

€1,000,000,000

= Best estimate

€ 800,000,000
£ 600.000.000 B Upper effectiveness, upper cost,
e lower casualty trend
<8888
€ 400,000,000 .
T g g* ‘;'* §~ % H Upper e_ffectlvetness, lower cost,
€200,000,000 DN N D) lower dicsounting rate, lower
6 O a9~ voluntary measure uptake
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Figure 53: Buses and coaches (M2&M3): Present monetary value of benefits of M2&M3 safety measures over entire evaluation period 2021
2037 compared to the baseline scenario (range of resultaind in interval and scenario analysi¥
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Sensitivity analysis: Costs per policy option for buses and coaches (M2&M3); range of
results found in interval and scenario analysis

£ 700,000,000
m Lower effectiveness, upper cost, upper
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Figure 54: Buses and coaches (M2&M3): Present value of costs of M2&M3 safety measures over entire evaluation period PRAR7
compared to the baseline scenario (range of resultsund in interval and scenario analysi}

198



Sensitivity analysis: Monetary benefits per policy option for vans (N1); range of results
found in interval and scenario analysis

€ 7,000,000,000
| Lower effectiveness, upper cost, upper
€6,000,000,000 discounting rate, lower casualty trend
M Lower effectiveness, lower cost, lower
€5,000,000,000 voluntary measure uptake
€ 4,000,000,000 M Best estimate
£ 3,000,000,000 .
W Upper effectiveness, upper cost, lower
casualty trend
€ 2,000,000,000 -~
W Upper effectiveness, lower cost, lower
€1,000,000,000 - dicsounting rate, lower voluntary
measure uptake
€0 -

PO1 PO2 PO3

Figure 55 Vans (N1): Present monetary value of benefits of N1 safety measures over entire evaluation period 2@BB7 compared to the
baseline scenario (range of result®und in interval and scenario analysi¥
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Sensitivity analysis: Costs per policy option for vans (N1); range of results found in
interval and scenario analysis

€10,000,000,000

£€9000.000.000 B Lower effectiveness, upper cost,
T upper discounting rate, lower
€ 8,000,000,000 casualty trend
m Lower effectiveness, lower cost,
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£ 6,000,000,000
1 Best estimate
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€4,000,000,000 a = 0o < H Upper effectiveness, upper cost,
£€3,000,000,000 N O o & lower casualty trend
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Figure 56: Vans (N1): Present value of costs of N1 safety measures over entire evaluation period 2@2B7 compared to the baseline
scenario (range of resultgound in interval and scenario analysi¥
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Sensitivity analysis: Monetary benefits per policy option for trucks (N2&N3); range of
results found in interval and scenario analysis

£ 6,000,000,000
B Lower effectiveness, upper cost, upper
£5,000,000,000 discounting rate, lower casualty trend
B Lower effectiveness, lower cost, lower
€4,000,000,000 voluntary measure uptake
€ 3,000,000,000 W Best estimate
€2,000,000,000 o o o H Upper effectiveness, upper cost, lower
- & 8§ R & casualty trend
€1,000000000  © £ % 2 B
T a :f} ”‘_,1 :~ $~ m Upper effectiveness, lower cost, lower
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Figure 57. Trucks (N2& N3): Present monetary value of benefits of N2&N3 safety measures over entire evaluation period 202137
compared to the baseline scenario (range of resultsund in interval and scenario analysi$
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Sensitivity analysis: Costs per policy option for trucks (N2&N3); range of results found in
interval and scenario analysis
£ 8,000,000,000
H Lower effectiveness, upper cost,
€7,000,000,000 upper discounting rate, lower
casualty trend
€ 6,000,000,000 B Lower effectiveness, lower cost,
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1 Best estimate
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Figure 58: Trucks (N2&N3): Present value of costs of N2&N3 safety measures over entire evaluation period 202137 compared to the
baseline scenario (range of result®und in interval and scenario analysi¥
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LDV = Light Duty Vehicle
HDV = Heavy Duty Vehicle
Accident scenario= in which the occupants of or persons around the respecive LDVs and HDVs are involved

LDV

-sideof-vehicle

Accident scenario QOccurance

ANNEX 57 FLOW CHART FOR VEHICL E GROUPS WITH FOCUS ON THE ROAD ACCIDENT VICTIM &8 PERSPECTIVE

Occurance = accidents occuring in the real-world

Accident type = FI Frontal Impact, Rl Rear Impact, S| Side Impact, F-LVRU Front impact LDV with VRU,
R-LVRU Rear Impact LDV with VRU, F-HVRU Front impact HDV with VRU,
S-HVRU Side impact HDV with VRU, R-HVRU Rear Impact HDV with VRU
Highest risk = for persons in and around the accident vehicle or N/S if Not Significant
Additional risk = of fire and/or electrocution of occupants, bystanders and rescue v

Accident type Highest risk Additional isk Remaining focus areas

While driving forward:

Collision front-side with approaching vehicle common -------
Colision front-side with vehicle moving away common -------
Colision front-side with stil-standing vehicle or obstacle common -------
Colision front-side with vulnerable road user common -------
Colision rear-side with approaching vehicle common -------
Collision rear-side with vehicle moving away impossible
Colision rear-side with stil-standing vehicle or obstacle impossible
Collision rear-side with vulnerable road user impossible
Colision side-of-vehicle with approaching vehicle common -------
Colision side-of-vehicle with vehicle moving away impossible
Colision side-of-vehicle with stil- standing vehicle or obstaclecommon -------
Collision side-of-vehicle with vulnerable road user not common
While driving rearward:

Colision front-side with approaching vehicle not common
Colision front-side with vehicle moving away impossible
Colision front-side with stil- standing vehicle or obstacle impossible
Collision front-side with vulnerable road user impossible
Collision rear-side with approaching vehicle not common
Colision rear-side with vehicle moving away impossible
Colision rear-side with stil-standing vehicle or obstacle common -------
Colision rear-side with vulnerable road user common -------
Colision side-of-vehicle with approaching vehicle common -------
Collision side-of-vehicle with vehicle moving away impossible
Collision side-of-vehicle with stil-standing vehicle or obstacle not common
Colision side-of-vehicle with vulnerable road user not common

FI LDV Yes ————> FI-LDV including Post crash fire and electric safety
FI LDV Yes _I>
Fl LDV Yes _>

----F-LVRU VRU F-LVRU

-RI LDV Yes ——> RI-LDV including Post crash fire and electric safety
---SlI LDV Yes ——> SI-LDV including Post crash fire and electric safety
---Sl LDV Yes _>

-RI LDV Yes _I>
----R-LVRU VRU R-LVRU

-RI LDV Yes _>
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While turning:

Colision front-side with approaching vehicle common ------- Fl LDV Yes _r>
Collision front-side with vehicle moving away not common
Collision front-side with stil-standing vehicle or obstacle common ------- FI LDV Yes _>
Colision front-side with vulnerable road user common -------- --- F-LVRU VRU _ >
Colision rear-side with approaching vehicle common -------- -RI LDV Yes _>
Colision rear-side with vehicle moving away impossible
Colision rear-side with stil-standing vehicle or obstacle impossible
Collision rear-side with vulnerable road user impossible
Collision side-of-vehicle with approaching vehicle common -------- -- Sl LDV Yes _r>
Collision side-of-vehicle with vehicle moving away impossible
Collision side-of-vehicle with stil-standing vehicle or obstacle not common
Colision side-of-vehicle with vulnerable road user not common
While at a standstill:
Collision front-side with approaching vehicle common ------- Fl LDV Yes _r>
Colision front-side with vehicle moving away impossible
Colision front-side with stil-standing vehicle or obstacle impossible
Colision front-side with vulnerable road user impossible
Colision rear-side with approaching vehicle common ------- -RI LDV Yes _>
Collision rear-side with vehicle moving away impossible
Colision rear-side with stil-standing vehicle or obstacle impossible
Colision rear-side with vulnerable road user not common
Colision side-of-vehicle with approaching vehicle common -------- -- Sl LDV Yes _>
Colision side-of-vehicle with vehicle moving away impossible
Colision side-of-vehicle with stil- standing vehicle or obstacle impossible
Colision side-of-vehicle with vulnerable road user not common

HDV
While driving forward:
Colision front-side with approaching vehicle common ------- Fl HDV Yes ——> FI-HDV including Post crash fire and electric safety
Colision front-side with vehicle moving away common ------- Fl HDV Yes _I>
Colision front-side with stil-standing vehicle or obstacle common ------- Fl HDV Yes _>
Colision front-side with vulnerable road user common -------- --- F-HVRU VRU F-HVRU
Colision rear-side with approaching vehicle common -------- -RI HDV Yes —— > RI-HDV including Post crash fire and electric safety
Collision rear-side with vehicle moving away impossible
Colision rear-side with stil-standing vehicle or obstacle impossible
Colision rear-side with vulnerable road user impossible
Colision side-of-vehicle with approaching vehicle common -------- -- Sl N/S
Colision side-of-vehicle with vehicle moving away impossible

Colision side-of-vehicle with stil- standing vehicle or obstacle not common
Collision side-of-vehicle with vulnerable road user not common
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While driving rearward:

Colision front-side with approaching vehicle not common

Collision front-side with vehicle moving away impossible

Colision front-side with stil-standing vehicle or obstacle impossible

Colision front-side with vulnerable road user impossible

Collision rear-side with approaching vehicle not common

Colision rear-side with vehicle moving away impossible

Colision rear-side with stil-standing vehicle or obstacle common -------- -RI N/S

Colision rear-side with vulnerable road user common -------- --- R-HVRU VRU R-HVRU
Colision side-of-vehicle with approaching vehicle common -------- -- Sl N/S

Colision side-of-vehicle with vehicle moving away impossible

Colision side-of-vehicle with stil-standing vehicle or obstacle not common

Colision side-of-vehicle with vulnerable road user not common

While turning:

Colision front-side with approaching vehicle common -------- Fl HDV Yes _>
Collision front-side with vehicle moving away not common

Collision front-side with stil-standing vehicle or obstacle common -------- Fl N/S

Colision front-side with vulnerable road user common -------- --- F-HVRU VRU _  —>
Collision rear-side with approaching vehicle common -------- -RI HDV Yes _>
Colision rear-side with vehicle moving away impossible

Colision rear-side with stil-standing vehicle or obstacle impossible

Colision rear-side with vulnerable road user impossible

Colision side-of-vehicle with approaching vehicle common -------- -- Sl N/S

Collision side-of-vehicle with vehicle moving away impossible

Collision side-of-vehicle with stil-standing vehicle or obstacle not common

Colision side-of-vehicle with vulnerable road user common -------- --- S-HVRU VRU S-HVRU
While at a standstill:

Colision front-side with approaching vehicle common -------- Fl N/S

Collision front-side with vehicle moving away impossible

Colision front-side with stil-standing vehicle or obstacle impossible

Colision front-side with vulnerable road user impossible

Colision rear-side with approaching vehicle common -------- -RI HDV Yes _>
Colision rear-side with vehicle moving away impossible

Colision rear-side with stil-standing vehicle or obstacle impossible

Colision rear-side with vulnerable road user not common

Colision side-of-vehicle with approaching vehicle common -------- -- Sl N/S

Collision side-of-vehicle with vehicle moving away impossible

Collision side-of-vehicle with stil-standing vehicle or obstacle impossible

Colision side-of-vehicle with vulnerable road user not common
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The following main accident types are derived from the flow chart above:

1 FI-LDV i Frontal Impact Light Duty Vehicle

o0 This means either passenger cars, SUVs,-ppsk vans or other light commercial
vehicles that are involved in a crash where the fsm of the vehicle is crushed.
Although there are numerous crash configurations possible, the persons at risk here
are in principle the vallyhsubgettes dosveryosondau p a nt s
dynamics among the different crash configurations, where high deceleration forces
and high external forces are exerted on the occupants, leading to internal and
external trauma.

A Victims are the occupants of the light duty ometehicle.

A Scope for improvement of mitigation though crash testing representing real
world crash scenarios with injury measuring dumniiRemove exemptions,
introduce fultwidth crash test]

A Scope for introduction of frontal crash avoidance technolof#d=BS and
LKA]

A Scope for introduction of further crash injury mitigation technologies.
[Catch all]

0 As a result of a crash, the vehicle in question could catch fire due to ruptured fuel
system or compromised propulsion battery integrity in case of amielechybrid
electric vehicle. Additionally, such accidented vehicles can further have exposed
high-voltage components that may electrocute persons coming into direct or indirect
contact with them.

A Victims are the occupants of the light duty metehicle bystanders and
rescue workers.

A Scope for improvement of mitigation through crash testing representing real
world crash scenarios with pestash fire risk and/or electrical risk
checking [Remove exemptions, introduce {fwiidth crash test]

1 SI-LDV i Side Impact Light Duty Vehicle

o This means light duty moterehicles as above, involved in a crash where the side of
the vehicle is crushed. There are a few crash configurations possible and in each
case the principle persons at risk are the occupants thgeaeeally subjected to
high deceleration forces and high external forces, leading to internal and external
trauma.

A Victims are the occupants of the light duty metehicle.

A Scope for improvement of mitigation though crash testing representing real
world crash scenarios with injury measuring dummjBgmove exemptions,
introduce pole sidémpact test]

A No scope for improvement of side crash avoidance technolof&c,
already rolled out]

0 As a result of a crash, the vehicle in question could catch feet@uuptured fuel
system or compromised propulsion battery integrity in case of an electric or-hybrid
electric vehicle. Additionally, such accidented vehicles can further have exposed
high-voltage components that may electrocute persons coming into alireckirect
contact with them.

A Victims are the occupants of the light duty metehicle, bystanders and
rescue workers.

A Scope for improvement of mitigation through crash testing representing real
world crash scenarios with pestash fire risk and/or ebrical risk
checking[Remove exemptions, introduce pole sidpact test]
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1 RI-LDV i Rear Impact Light Duty Vehicle

o This means light duty moterehicles as above, involved in a crash where the rear
side of the vehicle is crushed. There are a few crastigooations possible and in
each case the principle persons at risk are the occupants. However, the issue is
rarely a matter of high deceleration forces or high external forces, but notably the
risk of whiplash in lowspeed accidents and the risk of fireedo the traditional and
conventional placement of the fuel tank at the rear of the vehicle.

A Victims are the occupants of the light duty metehicle.

A No scope for improvement of mitigation though crash testing representing
realworld crash scenarios with injury measuring dummjésis will fall
under the Baseline Scenario option, as the relevant UNECE regulation 17
on seat and head restraint testingorocess of being updated]

A No scope for introduction of rear crash avoidance technolofflegs not
make sense / does not exist]

0 As aresult of a crash, the vehicle in question could catch fire due to ruptured fuel
system or compromised propulsion batterggrity in case of an electric or hybrid
electric vehicle. Additionally, such accidented vehicles can further have exposed
high-voltage components that may electrocute persons coming into direct or indirect
contact with them.

A Victims are the occupants the light duty motowvehicle, bystanders and
rescue workers.

A Scope for improvement of mitigation through crash testing representing real
world crash scenarios with pestash fire risk and/or electrical risk
checking[Introduce rear impact crash test]

1 F-LVRU i Frontside of Light duty vehicle impacting Vulnerable Road User
o This means light duty moterehicles as above, involved in a collision with a
pedestrian or cyclists onto the front of the vehicle. In the initial phase the pedestrian
or cyclist is sruck by the front of the vehicle, generally leading to leg and hip
injuries, and subsequently the head of the person strikes the bonnet, wiper scuttle
panel, windscreen or windscreen frame, by which head trauma is sustained.
A Victims are pedestrians anddigts outside the light duty moteehicle.
A Scope for improvement of mitigation though crash testing representing real
world crash scenarios with injury measuring devices for the two distinct
injury modes. [Extension of the frorof-vehicle testing zoneorf head

impacts]

A Scope for introduction of pedestrian and cyclist frontal crash avoidance
technologies|AEBS]

A Scope for introduction of further crash injury mitigation technologies.
[Catch all]

1 R-LVRU T Rearside of Light duty vehicle impacting VulneraldRoad User
o0 This means light duty moterehicles as above, involved in a collision with a person

onto the rear of the vehicle, most commonly when the mathicle in question is
reversing out of the parked position. The person is struck by the rear wélticle

that generally leads to the person to fall, either being partly or fulhpven by the
motorvehicle or sustaining injuries through impact with head or other body parts
onto the ground.

A Victims are pedestrians and cyclists outside the light thattorvehicle.
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A No scope for introduction of mitigation though crash testing representing
realworld crash scenarios with injury measuring dummies or de\jibegs
not make sense / does not exist]

A Scope for introduction of pedestrian and cyclist rearwaesgh avoidance
technologies|introduce rear view camera or detection]

1 FI-HDV i Front Impact Heavy Duty Vehicle

o This means either trucks, with or without their trailers, or buses that are involved in
a crash where the frostde of the vehicle is crustieAlthough there are numerous
crash configurations possible, the occupants are subjected to similar dynamics
among the different crash configurations, subject to deceleration forces and external
forces being exerted on the occupants. If the collision recaith a light duty
vehicle, an occurrence that is generally more common than with another heavy duty
vehicle, the occupants in the light duty vehicle will have a much higher risk of
injuries than those in the heavy duty vehicle. These instances aredraosered
by the relevant main accident typelEDV above.

A Victims are the occupants of the heavy duty metricle.

A No scope for improvement of mitigation though crash testing representing
realworld crash scenarios with injury measuring dummiébis will fall
under the Baseline Scenario option, as the relevant UNECE regulation 29
on cab strength has recently been introduced in GSR].

A Scope for improvement of mitigating effects intended for the common
collision partner, light duty vehicleplhis will fall under the SelRegulation
option, as Directive 2015/719/EU promotes fuel efficient elongated cabs
voluntary uptake that needs modified and improved Front Underrun
Protection device]

A No scope for improvement of frontal crash avoidance technolddiE®S
and LDWS have recently been introduced in GSR]

A Scope for introduction of further crash injury mitigation technologies.
[Catch all]

0 As aresult of a crash, generally speaking when it concerns a bus rather than a truck
as according to available accidestatistics there is a much lower risk for the latter,
the vehicle could catch fire due to ruptured fuel system or compromised propulsion
battery integrity in case of an electric or hybeiléctric vehicle. Additionally, such
accidented vehicles can furtheave exposed higholtage components that may
electrocute persons coming into direct or indirect contact with them.

A Victims are the occupants of the heavy duty metricle, bystanders and
rescue workers.

A Scope for improvement of mitigation through fiisks measuregThis will
fall under the Baseline Scenario option, as the relevant UNECE regulations
107 and 118 are improved or in process of being updated]

A No scope for improvement of mitigation through electrical risk checking.
[This will fall under tre Baseline Scenario option, as the relevant UNECE
regulation 100 is in process of being updated]

1 RI-HDV i Rear Impact Heavy Duty Vehicle
o This means heavy duty moteehicles as above, involved in a crash where the rear
side of the vehicle is crushed. Taare a few crash configurations possible, but it is
not likely there is a major injury risk for the occupants of the heavy duty vehicle. In
principle, occupants of a light duty moteehicle being the other party involved in
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the accident, as already coedrby the relevant main accident typellBIV above,
would bear nearly the full risk of sustaining injuries when they occur.

A No victims in the heavy duty motaehicle.

A Scope for improvement of mitigating effects intended for the common
collision partner, ight duty vehicles.[This will fall under the Baseline
Scenario option, as the relevant UNECE regulation 58 is improved or in
process of being updated]

A No scope for improvement of rear crash avoidance technoldbiess not
make sense / does not exist]

0 As aresult of a crash, generally speaking a bus in question could catch fire due to
ruptured fuel system or compromised propulsion battery integrity in case of an
electric or hybridelectric vehicle, as such systems are in principle not found on the
rear oftruck or trailers. Where applicable, such accidented vehicles can further have
exposed higlvoltage components that may electrocute persons coming into direct
or indirect contact with them.

A Victims are the occupants of the heavy duty metricle, bystaders and
rescue workers.

A Scope for improvement of mitigation through fire risks meas(iféss will
fall under the Baseline Scenario option, as the relevant UNECE regulations
107 and 118 are improved or in process of being updated]

A No scope for improvement of mitigation through electrical risk checking.
[This will fall under the Baseline Scenario option, as the relevant UNECE
regulation 100 is in process of being updated]

1 F-HVRUT Frontside of Heavy duty vehicle impacting Vulneralitoad User
o This means heavy duty moteehicles as above, involved in a collision with a
pedestrian or cyclists with the front of the vehicle. In the initial phase the pedestrian
or cyclist is struck by the front of the vehicle that can lead to ovemallies, but
subsequently there is a risk of the person of being run over.

A Victims are pedestrians and cyclists outside the heavy duty swekicle or
vehicle combination.

A No scope for introduction of mitigation though crash testing representing
reatworld crash scenarios with injury measuring devi¢B®es not make
sense / does not exist]

A Scope for introduction of pedestrian and cyclist frontal crash avoidance
technologies][Introduction of detection systems and introduction of direct
visibility requirenents. No scope for updating AEBS for trucks/buses as this
measure has just been introduced by GSR]

1 SHVRUIT Sideof-vehicle of Heavy duty vehicle impacting Vulnerable Road User
o This means heavy duty moteehicles as above, involved in a collision with a
pedestrian or cyclists with the side of the vehicle, notably when the vehicle or
vehicle combination is turning. In the initial phase the pedestrian or cyclist is struck
by the front or side corner of the vehicle, that can lead to overall injuries, but
sulsequently there is a risk of the person of being run over, even to the extent of the
rear wheels of the vehicle, given the relatively high ground clearance in relation to a
person that is knocked down onto the road.
A Victims are pedestrians and cyclistssidé the heavy duty motwehicle or
vehicle combination.
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A No scope for introduction of mitigation though crash testing representing
realworld crash scenarios with injury measuring devi¢Pses not make
sense / does not exist]

A Scope for introduction ofgglestrian and cyclist side or frontalvardsside
crash avoidance technologiefintroduction of detection systems and
introduction of direct visibility requirements. No scope for updating AEBS
for trucks/buses as this measure has just been introducé&Ry

1 R-HVRU 1 Rearside of Heavy duty vehicle impacting Vulnerable Road User
o This means heavy duty moteehicles as above, involved in a collision with a
person onto the rear of the vehicle, most commonly when the welacle in
guestion is reversingub of the parked position. The person is struck by the rear of
the vehicle that generally leads to the person to fall, either being partly or fully run
over by the vehicle or vehicle combination or sustaining injuries through impact
with head or other bodyarts onto the ground.
A Victims are pedestrians and cyclists outside the heavy duty ivetizle.
A No scope for introduction of mitigation though crash testing representing
realworld crash scenarios with injury measuring dummies or de\jibeges
not makesense / does not exist]
A Scope for introduction of pedestrian and cyclist rearward crash avoidance
technologies|introduce rear view camera or detection]
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ANNEX 671 IN DEPTH INFORMATION ON VARIOUS ASPECTS IN THE MAIN DOCUMENT
1. Vehicle safety legislabni General Safety Regulation

As part of the vehicle typapproval framework, general vehicle safety in the EU is in turn
covered by ae factosubframework within the main framework. General vehicle safety is
regulated through a single act, namely Ratioh (EC) No 661/200% as adopted by the €0
legislator, covering a large number of safety measures. The main objectives of the GSR were
adding new technologies and safety features to vehicles as standard equipment, simplification
by repealing old Directies and to primarily replace them by UNECEegulations. For other
political reasons at the time, the GSR also achieved environmental benefits in that vehicle tyres
became more energy efficient and quieter and it also introducesslyéaindicators to hel

drivers save fuel and cut vehicle emissions by optimising the engine speed under specific
driving conditions. Apart from the last mentioned (minor) items, the GSR covers all vehicle
safety aspects such as stability control systems, braking performaasiewarthiness, safety

belts, child seat safety, electric powertrain protection, lighting installation, eleeigoetic
resistance, fuel system fire safety, head restraints, tyre safety and numerous additional items.

Upon the introduction of the GSR newhicle types, that were granted a new whole vehicle
type-approval, have been required to be fitted with stability control systems shkaeeinber

2011. Mandatory compliance followed for nearly the full package of measures covered by the
GSR and for all ne vehicle types, as per 1 November 2012. The suite of requirements had to
be applied for all wvehicles sold in the EU t
from 1 November 2014, save for the mandatory fitment of advanced emergency lanading

lane departure warning systems on all trucks and buses which came into force one year later.
Also, the protection of occupants in truck cabs in case of a crash was introduced on a
mandatory basis for new types of trucks from 30 January 2017 and waétibeed for all new

trucks sold in the EU as from 30 January 2021. Finally, several specific requirements covering
tyre safety, noise and rolling resistance are still being phasedil 1 May 2023.

This can be best explained by for instance the intrtdn of stability control systems, as
regulated in the original GSR, for which our estimates of technology adoption in the past time
have been based on data and other information provided by the vehicle industry and supplier
industry, as validated throbgseveral wide and transparent stakeholder consultation sessions
from 2014 onwards. In this case, manufactures had to make this safety feature available by
November 2011 on all new vehicle types introduced on the market with all new vehicles sold
having tocomply before 2014. This had the effect of first boosting théottpen voluntary
fitment from a plateau at around 80% in 2008 and 2009 up to 100% by 2014. However, even
with full fitment in new vehicles, it still takes time for those vehicles to repkagsting
vehicles on the road. This explains the lag in the vehicle fleet dispersion where an effective
near 100% fitment will be reached at a much later stage.

Even though the current timlapse does not allow carrying out a fakt postevaluation, the
effectiveness and fleet penetration of the previous measures is taken into account for the in
depth analysis the effectiveness of the new vehicle safety measures proposed in this Impact

183 Regulation (EC) No 661/2009 of the European Parliament and of the Council of 13 Juto66gning type
approval requirements for the general safety of motor vehicles, their trailers and systems, components and
separate technical units intended therefor (Text with EEA relevance), OJ L 200, 31.7.2009, p. 1

184 United Nations Economic Commissidor Europé World Forum for the harmonization of vehicle regulations
(WP.29)
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Assessment. This is based on the initial information on effectivénesth further data taken

from other available and referenced sources (e.g. international studies) as part of the
preparatory work for this Impact Assessment in which this approach was requested and
validated by the stakeholders. In reality a casualty ey loe prevented once and therefore

this was addressed in the analysis model by removing casualties prevented by a given existing
measure, such as stability control, from the subsequent target population of the other measures.
This approach was also fullgndorsed through extensive stakeholder consultations on this
matter.

2. Vehicle safety legislationi Pedestrian Safety Regulation

Regulation (EC) No 78/200%9 aims to protect pedestrians and other vulnerable road users
involved in a collision with a vehiel It requires cars, vans and other light commercial vehicles

to be fitted with energy absorbing bonnets and front bumpers, to cushion the head and legs of a
pedestrian. These features are also expected to protect cyclists when an accident occurs
between anotorvehicle and such vulnerable road user. It further requires manufacturers to fit
socal l ed Obrake assist systems6 into their
milliseconds whether a driver is going to perform an emergency stop irgtaadnal gradual
braking, and in those emergency circumstances apply the brakes beyond the level called for by
the driver. This intervention can shao# valuable fractions of the final impact speed as well

as centimetres of the stopping distance, elibing to reduce the severity of the vulnerable road
user o6s®injuries

Although moped and motorcycle riders are also often referred to as vulnerable road users, they
are not included as such for the purpose of this Impact Assessment. There is a coasiderabl
variation in the Member States in the distribution of moped and motorcycle fatalities by area
and road type and the most frequently recorded specific critical event for riders is surplus
speed, described as speed that is too high for the conditionsnoeuavae being carried out,

very much in contrast to pedestrians and cyélistalthough this group should be taken into
account wherever practicable, specific measures to address theif*safetydeemed more
appropriate outside of the regulatory framework impacted by this initiative.

The energy absorbing capability of bonnets and front bumpers already existed in European
vehicles since mandatory vulnerable road user protection requiremergsinieduced in
Directive 2003/102/EE° . This legislation followed a failed attempt to sedfjulate through
the negotiated voluntary agreement in 2001 between the European Commission and the
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185 CcOM(2008) 316

Regulation (EC) No 78/2009 of the European Parliament and of the Council of 14 January 2009 on the type
approval of motor vehicles with regard to the pctiten of pedestrians and other vulnerable road users,
amending Directive 2007/46/EC and repealing Directives 2003/102/EC and 2005/66/EC (Text with EEA
relevance), OJ L 35, 4.2.2009, p. 1

167
168

169

170

COM(2007)560 final

https://ec.europa.eu/transport/road_saf@ébgsoadsafety/files/pdf/statistics/dacota/bfs2016

motomoped.pdf

Regulation (EU) No 168/2013 of the European Parliament and of the Council of 15 January 2013 on the
approval and market surveillance of twar threewheel vehicles and quadricycles (D&0, 2.3.2013, p. 52)

and Commission Delegated Regulation (EU) No 3/2014 of 24 October 2013 supplementing Regulation (EU) No
168/2013 of the European Parliament and of the Council with regard to vehicle functional safety requirements
for the approval ofwo- or threewheel vehicles and quadricycles (OJ L 7, 10.1.2014, p. 1)

Directive 2003/102/EC of the European Parliament and of the Council of 17 November 2003 relating to the
protection of pedestrians and other vulnerable road users before and iarthefevcollision with a motor

vehicle and amending Council Directive 70/156/EEC, OJ L 321, 6.12.2003, p. 15
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European Automobil e Manuf'advear thecowse ofAvsagyo c i at i
following years, the relevant mandatory safety provisions have been implemented on most
passenger cars, vans and light commercial vehicles, and will be fully implemented on 24
August 2019, when the full set of requirements become mandatoayl new cars sold in the

EU, notably by finally including heavy passenger cars such as SUVs that were exempted from
pedestrian protection structural design requirements before this time.

In this case, there is also the matter of time it will still thkéore vehicles compliant with this
safety aspect are completely dispersed within the EU fleet, meanieg paost effectiveness
analysis could yet be carried out.

3. Impact of additional safety measures on vehicle prices and sales prices

Analysis has stwn that cars have become cheaper in real terms in every year of the last
reported decade, s@@ble 6in section 6.3.3, despite this being a periodahich technical
development to meet new and more demanding environmental and safety standards increased,
for example:

91 Directive 98/69/EC and Regulation (EC) No 715/2007
Euro 4 and Euro 5 emissions standards applicable from 2005 and 2009, respectively.

1 Regulation (EC) No 443/2009
Mandatory average fleet GOemissions limits with mandatory compliance limits
applying from 2012. The average €@missions of the new vehicle fleet sold by a
manufacturer could not be reduced in a step change from one yearnexthélence,
manufacturers confirmed to have started around 2007, in preparation for the announced
legislation, to introduce technologies that significantly reduced €flssions, in order
to be able to meet the compliance limits in 2012. This can bdudmttfrom the average
rate of progress in CQeduction, which accelerated considerably after 2007, compared
to the long term trend befdfé Considerable investments in this regard therefore fall
within the period of retail price decreases cited above.

1 Directives 96/79/EC and 96/27/EC
Compliance with frontal impact and side impact crash tests for all new cars sold from
October 2003.

1 Regulation (EC) No 661/2009 (General Safety Regulation)
Mandatory electronic stability control (ESC) applicable from Noven@tl, tyre
pressure monitoring systems (TPMS), safety belt reminder (SBR), ISOFIX child seat
connectors, gear shift indicatoet, cetera applicable from November 2012 for all new
passenger car EU market introductions.

1 Directive 2003/102/EC
Compliance wh pedestrian protection provisions, energy absorbing bumper and bonnet
from October 2005 for new passenger car EU market introductions.

1 Regulation (EC) No 78/2009 (Pedestrian Safety Regulation)
Anti-lock braking system (ABS) with brake assist sys(B#fS) applicable from October
2009 for all new passenger car EU market introductions.

1 Commission Communication (COM(2001) 389 final) regarding the voluntary agreement on safer car fronts
with the European car industry (ACEA)
12 hitps://www.transportenvironment.org/sites/teffiles/media/2011_09_car_company_co2_report_final.pdf
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A 2011 study commissioned by Director&eneral for Climate Action, analysed the effect of
emissions and safety regulations and standards on vehicle'fricbs studyconcluded that
historical vehicle price data and fitment status of certain features did not provide any definitive
relationship between emissions standards and car prices. Overall, cars had become 12% to 22%
cheaper (after inflation) in the study period2802 to 2010. The study found that, while there

was certainly costs associated for the vehicle manufacturers to comply with the environmental
and safety legislation during that period, these costs were largely offset by cost reductions from
economies of sale and improved productivity, because the competition in the market made it
difficult to pass on cost increases to consumers. Stakeholders interviewed for the study argued
that without the additional legislation, car prices would have fallen even funthiest period.
Nevertheless, it is evident that regulatory requirements have not stopped the trend of car retail
prices decreasing, because compliance costs for emissions and safety standards are only one of
the many complex factors influencing vehiaiail prices.

A report published by the European Federation for Transport and Environment (T&E) in 2011
also looked intothe aspect ofpotential vehicle price increasespecifically due to CQ
emissions regulations and, looking back, compared the predtheeince on retail price with
actual figure§* The authorgame to a similar conclusion as the DG CLIMA studigat car

retail prices were influenced by a complex set of factors, with compliance costs being only one
of them, and that concerns over chegoming unaffordable due to @@missions regulations

had been unfounded.

The past experience with G@missions legislation also allows comparing predicted additional
costs with predicted and actual retail price increases: In a 2006 study preparedgorapean
Commission, the researchers from TNO had estimated the future costs to manufacturers of

reaching the required averagedOar get s to be an additional a
to a year2002 baseline. This was expected by the authorsatslate to an additional retalil
price of a4 1 200 per car in 2008, again comp:

approximately 10% cheaper (after inflation) between 2002 and 2008, which equates to a price
reduction of U0 2del00O0 for a 0 20 000 m

These figures show that, bearing in mind the scale of investment required to meet emissions
requirements, coupled with the costs of the other aspects cited above, the costs to vehicle
manufacturers related to the fitment of new safety measures prélsent Impact Assessment

are not considered to be orders of magnitude different in gtabepast predictions which did

not translate to retail price increases

Interpreting the general price trend and the conclusions from the cited studies on rmoenplia
costs, it may be concluded that vehicle manufacturers in the past have found strategies and
practices to balance production costs and regulatory compliance. This has been for example,
via increases in production efficiency, or accepted temporarilycegdprofit margins to at

least partially offset any cost increase, because the competitive nature of the vehicle market did
not allow substantial retail price increases.

Past evidence suggests thequiring additional equipment for G@mission standardsgyhich

was estimated at a cost higher than the present estimates for the full set of proposed vehicle
safety measures, did not cause an increéasetail prices. Substantial increases in vehicle
prices due to the proposed new vehicle safety measure® imédium and long term are

3 hitps://ec.europa.eu/clima/sites/clima/files/transport/vehicles/cars/docs/report_effect_2011_en.pdf
174 https://www.transportenvironment.org/sites/teffilaedia/2011_09_car_company_co2_report_final.pdf
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therefore not expected and consequently no extraordinary impact on vehicle sales numbers was
modelled for the codbenefit analysis.

In order to understand how new safety measures could affect demand for vehicles it is

importantto observe on one side, how consumers perceive safety measures in vehicles, and on
the other side, to which extend the additional cost of safety measures affects the final price of
vehicles.

Academic literature has developed a large literature baseédamic techniques: differentiated
goods are valued by consumers for their utitigaring attributes.

Berry et. al (1995) pioneered in this field, assuming demand in the automobile sector is not
homogenous and differs according to the product charaitsfiS The authors find different

demand elasticities (how demand changes facing a variation in another variable i.e.: price,
safety level) for different measure and different vehicle models. In other words, all consumers

do not value vehicle (safety) meas es equal | y. This depends, o]
characteristics (such as income or family size) and on the other side on vehicle characteristics
(Berry et al.2004).

The results of the research help to characterise demand elasticity. Literatuselsioncrease

in safety measures reduces considerably elasticity. In other words, for a given vehicle price, it

is |ikely that consumers can tolerate better
higher’® (alternatively, for a given price, cemmers' demand would react further to a price
variation when safety equipment is lower).

Other stylised facts from research show that demand differs depending on vehicle models.
Research conducted by Berry et al. seems to indicate that, increasingrssdstyres by 10%

while keeping the same price in case of low safety level vehicles mJdelsreases the
demand by 13%, the corresponding increase in vehicles models with already high safety level
produces only 1.7% increase in demand.

What these resultseem to indicate is that probably, consumers value safety differently, valuing

it more (larger marginal utility) when vehicles have lower safety standards.

On the other hand, price elasticity seem to be higher for consumers of popular vehicle
segments, wite consumers of less crowded vehicle segments seem to cope better with a price
increase.

The final drop in vehicle sales volumes will depend on the net effect. Lower decreases in sales
volumes could result from increased perceived value of safety fedtyresnsumers which
offsets any price increases. What literature seems to point is that, depending on the safety
standards of the vehicle and the vehicle segment, these effects will be different.

References

Ander sson, H. i The vrmatheuSwedishfcar snarket dnyapplacation rofethe dexidnie dricing
approacho, The journal-23®f Risk Uncertainty, 2005, 211

175
176

The empirical analysis is done using data for the American automobile market.

I nterestingly enough, the paper also analyses el asti
observe thiasport cars have lower elasticities than other vehicles. This means that for a given vehicle price,
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17 Authors considered Vehicle size as a proxy for safety.
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Peltzman, S. AiThe effects of automobile saf-@By regul a:

4. Impact of advanced safety measures on driver percepticand behaviour

Research has studied how governmental intervention influences valuation of safety features on
the car market. Ehriclk and Becker (1972) discuss in their theoretical paper the influence of
different safety measures such as: market accidestu r a n eien,s uff aenlcfe 6 (i . e.
seatbel t ), -pamd eftselofnd (e. g. : reduction by the
through cautious, slower driving). Interaction of these measures seems to be different. While
market insurance anelé-insurance act as substitutes, sefurance seems to discourage-self
protection (i.e. drivers wearing seat belts are likely to drive faster and careless). Therefore,
policies aiming to increase traffic safety through -gsdlurance (i.e.. new safetyeasures)

could discourage sefirotection (i.e.: driver behaviour).

Peltzman (1975) also analysed the response to safety regulation in the American automobile
market. His hypothesis complements those of Ehriclk and Becker. If government introduces
higher aifety levels than the ones perceived optimal by consumers, drivers might respond by
reducing their selprotection, i.e.: driving faster.

While optimality is a subjective perception (as discussed above in section 3 of thisiAnnex

utility of safety measuee depends on consumer &6s characteri
one could discuss to which extent optimality
familiar the driver is with the safety measures. Safety measures which are not yet midweire in
market could be perceived as not optimal by consumers, who could then not use them if they do
not perceive them as optimal.
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ANNEX 77 EUROPEAN PARLIAMENT RESOLUTION ON COMMISSION REPORT

. 1t ( \:” RTERAY
European Parliament %::-_:_E
2014-2019 —

TEXTS ADOPTED
Provisional edition

P8_TA-PROV(2017)0423

Saving lives: Boosting car safety in the EU

European Parliament resolution of 14 November 2017 on saving lives: boosting car safety in
the EU (2017/2085(INI))

TheEuropean Parliament

T having regard to the Commission report enti
EU T Reporting on the monitoring and assessment of advanced vehicle safety features,
their cost effectiveness and feasibility for the reviewhefregulations on general vehicle
safety and on the protection of pedestrians
(COM(2016)0787) and to the accompanying Commission staff working document
(SWD(2016)0431),

T having regard to Regulation (EC) No 661/2009 ef Buropean Parliament and of the
Council of 13July 2009 concerning typapproval requirements for the general safety of
motor vehicles, their trailers and systems, components and separate technical units
intended therefdf®,

T having regard to RegulatioEC) No 78/2009 of the European Parliament and of the
Council of 14January 2009 on the tyjfa@proval of motor vehicles with regard to the
protection of pedestrians and other vulnerable road users, amending Directive 2007/46/EC
and repealing Directives 200®2/EC and 2005/66/E€,

T having regard to Directive 2014/47/EU of the European Parliament and of the Council of
3 April 2014 on the technical roadside inspection of the roadworthiness of commercial
vehicles circulating in the Union and repealing Dires2000/30/E&®,

T having regard to Directive (EU) 2015/413 of the European Parliament and of the Council
of 11 March 2015 facilitating croskorder exchange of information on resafetyrelated

80J L 200, 31.7.2009, p. 1.
90J L 35, 4.2.2009, p. 1.
1800J L 127, 29.4.2014, p. 134.
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traffic offences®?,

having regard to Directive (EU) 2015/7@Bthe European Parliament and of the Council

of 29 April 2015 amending Council Directiv@/53/EC laying down for certain road

vehicles circulating within the Community the maximum authorised dimensions in national
and international traffic and the maximwauthorised weights in international trafff

having regard to Regulation (EU) 2015/758 of the European Parliament and of the Council
of 29 April 2015 concerning typapproval requirements for the deployment of the eCall
in-vehicle system based on th#2 service and amending Directive 2007/46/EC,

having regard to its resolutionof®e pt ember 2015 on O6The i mpl en
White Paper on Transport: taking stock and the way forward towards sustainable
mobi'ityo

having regard to iteesolution of 18 May 2017 on road transport in the European Bfiion

having regard to its resolutionofl3u | y 2013 on QR &ict milestbnest y 2 0 1
towards an ¥njury strategyo

having regard to its resolution of S&ptember 201@n Europan road safety 2011
2020°%,

having regard to its resolutonof Ibe c e mber 2011 on O0The Roadma
European Transport AréaTowards a competitive and resource efficient transport
sys te mo

having regard to the Commission communicationentilel Eur opean strat eqg)
Cooperative Intelligent Transport Systems, a milestone towards cooperative, connected
and automated mobilityd (COM(2016)0766),

having regard to the Commission communicat.i
area: policy aentations on road safety 20210 2 G@W(2010)038%,

having regard to the ConARSZ20pActiocRlamforani c at i
competitive and sustainable automotive indu

having regard to the Commission White Paper
Transport Ared Towards a competitive and resource efficientdrgnor t sy st e mo
(COM(2011)0144%,

having regard to the Commi ssi onangeghrewt ent i
technologies and unregulated measures in the field of vehicle occupant safety and
protection of wvulnerable road usersé, drawn
published on 31 March 2015,

1810J L 68, 13.3.2015, p. 9.

18207 L 115, 6.5.2015, p. 1.

183 Texts adopted, P8_TA(2015)0310.
184 Texts adopted, P8_TA(2017)0228.
1850J C 75, 26.2.2016, p. 49.

18 0J C 56E, 26.2.2013, p. 54.

1870J C 168E, 14.6.2013, p. 72.
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http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=EN&type_doc=COMfinal&an_doc=2010&nu_doc=0389
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=EN&type_doc=COMfinal&an_doc=2011&nu_doc=0144

having regard to the Commission staff wotkin d oc ument enti tl ed 060On
of objective 6 of the European CommR020si onds
iFirst milestone towards an injury strategy

having regard to the Council conclusions diie 2017 onoad safety in support of the
Valletta Declaration of March 2017,

having regard to the package OEurope on the
May 2017, which includes a set of eight legislative initiatives with a special focus on road
transport,

having regard to the United Nations General Assembly resolution 70/260Mpiril 2016
entitled Ol mproving Gl obal Road Safetyo,

having regard to Rule 52 of its Rules of Procedure,

having regard to theeport of the Committee on Transport and Tour&sd the opinion of
the Committee on the Internal Market and Consumer Protectici0388/2017),

whereas every year 0500 geaople dpandssmerl@aates ar ound
seriously injured, so that moreand more effectivé measures need t@lbaken, in
consul tation with Member States, i f the vis

whereas road safety depends on three factor
behaviour, and, therefore, measures in all three areas assagce order to enhance

road safety and effective measures should be taken in the area of active and passive vehicle
safety;

whereas the average age of passenger carsdligywehicles and heaxguty vehicles in
the EU is constantly increasing aischow over 10 years; whereas the age of a vehicle has
a direct bearing on the consequences of and the injuries sustained in a road accident;

whereas driver assistance systems make the vehicles safer and also enable the safe and
active participation opersons with reduced mobility and the elderly in road traffic;

whereas intelligent driving systems reduce congestion, warn drivers of hazards on their
route, and consequently help to lower the risk of causing an accident;

whereas the move towards\ai-free vehicles is progressing rapidly and road safety
generally is an urgent issue, so that a review of the General Safety Regulation must be
submitted by the Commission no later than first quarter of 2018; whereas in any event any
further delay would & unacceptable;

whereas since 38 % of all fatalities occur in urban areas, often involving vulnerable road
users, Member States should take vulnerable road users into consideration in urban traffic
planning, improving their treatment in relation to meadé transport such as cars and

buses; whereas the Commission should present its review of the pedestrian protection
regulation;

whereas there is a clear link between road safety and the working conditions of
professional road users;

General requests
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Stresses that Member States should conduct efficient and regular road checks on drivers, as
the main causes of accidents, at present as in the past, are speed levels that are
inappropriate and excessive speed for the driving conditions concerned{idisi@dving

under the influence of alcohol or drugs, and excessive fatigue, and therefore:

(@) calls on the Commission to set a percentage for the numbers of vehicles in classes
M1 and N1 to be checked,;

(b) calls on the Commission to introduce strigtentrols for the proper enforcement of
compulsory workingiime limits and rest periods for drivers who are professional
road users;

(c) calls onthe Member States to step up exchanges of best practices, particularly
regarding smart enforcement strategég] to introduce penalties which will act as a
deterrent to offenders;

Notes that around 25 % of all annual traffic fatalities in the EU are caused by alcohol
consumption; invites the Commission, therefore, to assess the possible added value of
harmonisng the EU blood alcohol concentration limit at 0.0% for new drivers in their first

two years and for professional drivers, and
policy for drunk driving;

Urges the Commission, bearing in mind the Valletta &ation on improving road safety
issued by the Maltese presidency on 29 March 2017, to include new targets for halving the
number of serious injuries on the roads in the EU in its new road safety strategy for the
decade 2022030;

Calls on the Member &tes to significantly improve the state of their road infrastructure by
means of regular and effective maintenance, including of traffic signs and signalling
systems, and appropriate upgrades to cope with traffic volumes, and to introduce

innovative meass providing full functionality and enhancing the interoperability of

driver assistance systems, resulting ircatbed intelligent infrastructure; calls on the
Commission to set up a mechanism to ensure that the European road infrastructure remains
in anadequate condition;

Points out that infrastructural alterations (for example certain types of crash barrier or
traffic-calming devices) can sometimes cause accidents or make them worse, especially
when motorised twavheelers are involved; calls on tBemmission, therefore, to propose
any standardisation measure likely to remedy the drawbacks;

Observes that many drivers are not aware of the necessity of or how to form a corridor for
emergency vehicle access on motorways, and therefore calls onntimei<3ton to set

common standards for the creation of such corridors and to launch a European awareness
campaign;

Observes that for pedestrians and cyclists nearly half of all fatalities resulting from traffic
accidents are of persons aged over 65, batdrbad accidents are the biggest cause of

death among young people; calls on the Member States, therefore, to make it possible for
older people and young drivers to use the roads safely by developingubkdised
programmes to avert agpecific acciént risks;

Observes that in 51 % of cases the victims of fatal road accidents in urban areas are
pedestrians and cyclists, and therefore encourages cities to include targets in their mobility
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plans for reducing the number of road and traffic accidaigs;calls on the Member

States to take greater account of more vulnerable road users, by addressing critical accident
hotspots and by building and maintaining more safe pedestrian and cycling infrastructure

or expanding and modernising existing infrastnoe while also ensuring better

indications; calls on the Commission also to take further action at EU level over and above
the availability of existing funding schemes, in order to facilitate widespread

improvements to cycling infrastructure and to maedew active and passive vehicle

safety technologies that protect in particular vulnerable road users;

9. Notes that because some cyclists are ignorant of traffic regulations and/or fail to observe
them, situations sometimes arise in which their own safediythat of other road users can
be endangered; calls on the Commission to consider what kind of proposal it might make
to promote safer cycling, thereby enabling bicycles to be dovetailed smoothly with the
other modes of urban mobility;

10. Encourages ielligent transport system (ITS) and public transport operators to further
develop technologies for vehicles that encourage drivers to switch to safer modes of
transport when entering urban areas;

11. Observes that new means of transport, suchbéises and other electric mobility devices,
are becoming increasingly popular; calls on the Commission, therefore, to examine the
safety requirements for such vehicles without delay, and to make proposals for their safe
integration into road transport, while tagidue account of subsidiarity;

12. Notes that the development and implementation of safety systems ought to make for road
safety, and that this process will accordingdguire some kind of adaptation period; calls
on the Commission, therefore, to allow fbe time necessary to develop such systems
before specific technical legislation is put into effect;

13. Recalls that odometer fraud remains an untackled problem, especially in the $ecuhd
car market, as noted by the Commission in its study orutieidning of the market for
secondhand cars from a consumer perspective; urges the Commission and the Member
States to address the issue of manipulation of or tampering with odometers through
effective measures and legislation;

14. Notes that the more heles there are on the road, the more likely it is accidents might
occur; calls, therefore, on the Member States and the Commission to promote collective
and shared mobility, especially in urban areas, in order to reduce the circulating fleet, as
well asmeasures to increase the proportion of bicycles and of professionally driven
vehicles;

15. Points out that the equipment that must compulsorily be carried in a vehicle differs from
one Member State to another, and calls on the Commission, thereforey tapdaa EU
wide binding list of objects that should fall under the carrying requirement;

16. Maintains that the EU and its research centres should play a leading role in the
development of autonomous vehicles, since these will revolutionise the autossuitde
especially in terms of road safety, in which respect they are expected to save thousands of
lives every year, as well as contributing to the digitalisation of the internal market;

Driver assistance systems to increase road safety

17. Stresses thatpproximately 9246 of all accidents are due to human error or interaction of
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18.

19.

20.

21.

22.

23.

24.

human error with vehicles and/or infrastructure, and that it should therefore be compulsory
to incorporate only those driver assistance systenish improve road safety signifioty

as demonstrated by scientific evidence, have a favourabkeostit ratio, and have

attained market maturity; considers that additionally, the resulting purchase price increases
should not be so inordinate that the intended customers for suclesetg@ianot afford to

buy them, and that driver assistance systems, which are of relevance for road safety, should
be checked regularly;

Calls on the Commission to test the abaventioned safety devices when performing
vehicle market surveillance;

Considers that the benefits of improved safety standards and equipment can be realised
only if existing and future provisions are implemented and enforced effectively; calls, in
this regard, for increased Europdamnel oversight of typ@pproval authorigs and

technical services in the Union; calls, in addition, for greater and more independent post
market surveillance of vehicles on roads across the Union to ensure that they continue to
conform to safety criteria;

Stresses that, when naonformitiesare identified, European consumers should be able to
count on rapid, appropriate and coordinated corrective measures, includingwidéon

vehicle recall where necessary; considers that economic operators should be liable for any
damage caused to ownerfsaffected vehicles as a result of roompliance or following a

recall;

Calls on the Commission and the Member States to improve the safety level of existing
vehicles in use and to support developments and innovations which will increase the safety
of cars already in use by incentivising and promoting the retrofitting of vehicles with cost
effective road safety systems that help drivers react better in a dangerous situation;

Calls on manufacturers and operators:

(&) to make it clear to drivers whthe activation status of each driver assistance system
IS;

(b) where systems can be switched off, to introducedtage deactivation systems, such
that the driver can initially merely switch off the warning signal and can only
deactivate the system iteby means of a second procedure;

(c) toensure that each time a vehicle is started afresh the driver assistance system is
restored to active status; and

(d) tointroduce a pricing policy which will encourage consumers to choose vehicles
equipped wittsafety and driver assistance systems;

Stresses that evident warnings should be sufficiently differentiated to ensure that it is
intuitively clear to which system the assistance pertains, and that warnings should also be
easy to perceive for elderly pans, persons with a disability, such as hearing and/or sight
impairment, and persons with reduced mobility; calls, therefore, on the parties concerned
to adopt appropriate uniform standards allowing the possibility of opespémific

solutions;

Welcomes the fact that almost all cars tested under the European New Car Assessment
Programme for consumers (Euro NCAP) are awarded five stars and that the majority of car
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25.

26.

27.

28.

29.

30.

31.

32.

manufacturers have successfully responded to the challenge of meeting the new Euro
NCAP requirements; notes, however, that not all car models sold in Europe are tested by
Euro NCAP, and not all of the same type are sold with the same specification, which may
create lack of clarity for consumers and thus offer a false level of confidenaeviaehitle

in relation to the actual performance of the model purchased; recalls the importance,
therefore, of a strong underlying standard of mandatory safety requirements which ensure
that all necessary safety equipment is present across the fleet dssddaim the EU;

Is of the opinion that the Euro NCAP should always reflect the actual car safety of a

specific model, and encourages it to be more ambitious in assessing the safety of new
vehicles than the statutory minimum requirements compelainid to take into

consideration the updated statutory minimum requirements, in order to further promote the
development of vehicles that ensure high road safety standards and so that Europe remains
ambitious and acts as a global leader in car safety;

Calls on the Commission to coordinate the adoption of standards with the United Nations
Economic Commission for Europe (UNECE) so as to achieve international consistency
and at the same time limit to a minimum exemptions from the requirement to instatl driv
assistance systems, in order to improve road safety across the board; stresses, in addition,
that manufacturers should create clear information materials to help drivers better
understand the various driver assistance systems and their functionalities;

Calls for a harmonised European approach which takes into account all
existinginternational and nation&gislation and ensures its complementarity;

Calls on the Commission to investigate the involvement of spparglose vehicles in
urban accidnts and, if necessary, to abolish the existing exemptions from the requirement
to install driver assistance systems;

Stresses that drivers' instruction should include periodical and additional training in using
obligatory driver assistance mechanispesying special attention to the elderly and

persons with reduced mobility; urges driving schools, on the one hand, to incorporate
issues relating to the operation of these systems into their learner training, and, on the other
hand, to couple acquiringdaiving licence with having received professionakroad

practical training;

Notes that financial incentives, for example-bmased or insurandeased, for measures

such as the installation of additional safetlevant driver assistance systemsewrand

used cars or their inclusion in driver training, can facilitate the market uptake of vehicles
with advanced safety features; invites Member States to consider introducing such
mechanisms;

Calls on the Commission to require market operatorsrémge for the use of open

standards and interfaces which will further improve interoperability, so that independent
tests can be carried out by accessing the relevant vehicle and system data, including their
updates, and can be performed by any qualifrefepsional, while respecting proprietary
data and intellectual property;

Stresses that a high level of data protection and retention as required by Regulation (EU)
2016/679 (the General Data Protection Regulation) and by the right to protection of
privacy and personal data should be ensured, as should high IT security, so that the
possibility of new accident risks due to remote manipulation dfaard systems or

conflicts of compatibility is excluded; recommends that the principle of ownership of data
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33.

be explored;

Stresses the importance of making use of reliable position and time information from
satellitebased positioning systems and of applying the EGNOS/GNSS system-to road
active safety; calls for more efforts to be made in order to achieEk&SAOS/GNSS road
active safety accuracy of less than one metre, with a view to a shift from the system's
ability to reduce vehicle speed to its ability to automatically intervene and deviate the
vehicle trajectory; calls for the promotion of enhanced szddty by integrating
EGNOS/GNSS data with emoard control systems;

Safety measures for accident prevention

34.

35.

36.

37.

38.

39.

40.

Welcomes the fact that emergency braking is already mandatory, since November 2015,
for all new trucks and buses in the EU, but calls on thr@ission to make it compulsory

to install automatic emergency braking assistants with detection of pedestrians, cyclists,
light powered twewheelers and motorcyclists in cars, light commercial vehicles, buses,
coaches and, especially, heavy goods vehiakethese have a strong potential to prevent
road accidents by means of autonomous powerful braking and a resulting shorter stopping
distance;

Calls for safer fronend design of heavy goods vehicles related to better vision of
pedestrians and cyclsstas well as for barriers to avoid collisions and mitigate
consequences of collisions;

Calls for the compulsory installation of overridable intelligent speed assistant systems that
indicate speed limits, stop signs and traffic lights and interveassiet drivers to remain

within speed limits; calls on Member States to ensure that road signs are kept in excellent
condition and that road markings are clearly legible; emphasises that for the proper
working of intelligent assistant systems it is necgssahave updated online road maps

with current speed limit indications;

Stresses that, in order to improve road safety, the deceleration of vehicles should be
rendered easier for other road users to perceive by means of clear signal lights os, vehicle
and expects the compulsory use of an emergency braking indicator in the form of a
flashing brake light or flashing hazard lights;

Stresses that in view of its relevance to road safety, an overridabledepieg assistance

that not only warns buiso appropriately intervenes, albeit without preventing drivers

from acting directly, should be made compulsory; notes that for using this warning system
it is necessary that road markings are kept in a condition ensuring that they are clearly
recognisable

Emphasises that increasing theect vision of the driver in heavy goods vehicles, buses

and coaches and reducing or eliminating blind spots are vital for improving the road safety
of such vehicles; calls on the Commission, therefore, to mandateausldifferentiated

direct vision standards and to make it compulsory to install front, side and rear cameras,
sensorand turning assistant systems, while observing that such measures should accord
with Directive (EU) 2015/719 and should not resultiy @xtension of the time limits for
implementation laid down therein;

Stresses the need to provide preconditfonnstallingalcohol interlock devices and
systems to detect driver distraction and drowsiness, and urges the use of alcohol interlocks
for professional drivers and for drivers who have caused a traffic accident under the

224



41.

influence of alcohol and have therefore been convicted of a drunk driving offence, as a
rehabilitation measure;

Observes that trucks are involved in%%of road fataties, and that vulnerable road users
account for approximately 1 000 truoklated fatalities every year; calls on the
Commission, therefore, to accelerate the mandatory introduction for trucks of ambitious
differentiated direct vision standards, intediig speed assistance, and automatic
emergency braking systems with cyclist and pedestrian detection;

Safety measures to mitigate the effects of accidents

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Observes that tyre pressure has significant implications for road safety and fuel
consumption as ell as for emissions; calls on the Commission, therefore, to make it
compulsory to install direct tyre pressure monitoring systems; also calls on the

Commission to transpose into EU law the tyre pressure measurement systems amendments
aimed at deliveringn real world conditions agreed at UNECE;

Considers it necessary to make it compulsory to install intelligent seatbelt reminder
systems for all front seats for all vehicles and for rear seats for M1 and N1 vehicles;

Considers it important to makeabmpulsory to install automated seatbelt adjustment
systems in order to avoid neck damage;

Calls on the Commission, from 2019, to extend the eCall installation requirement to
motorcycles, heavy goods vehicles and buses and coaches, and also teerag&eeth
available for retrofitting so as to ensure that it can cover the highest possible numbers of
vehicles on the road,;

Calls for accurate and reliable BAdde accident statistics, including statistics on the

causes of accidents, exposure datalistidg of injuries and accident victims, and

observes that an event data recorder could be very helpful in this connection, in which
context the data must be kept anonymous and used only for purposes of accident research;

Calls for data to be colleatehroughout the EU on vehicle occupants killed or injured due
to causes other than collisions; notes that there are no data available on vehsti®keat
casualties;

Calls for better fire safety rules for buses and coaches with different typewef,
including CNGpowered buses, to maximise the protection of passenger safety;

Observes that redesigned front underrun protection of trucks could reduce fatalities in
headon collisions between cars and trucks by20calls on the Commission toandate
improved energyabsorbing front underrun protection for all new trucks;

Calls for compulsory frontal, side and reard crash tests for:

(a) all-terrain vehicles (SUVs) with raised seats and a maximum weight of more than
2500 kg; and

(b) electically propelled vehicles and vehicles with other new propulsion technologies;

Calls on the Commission to also update the testing requirements for motor vehicle passive
safety systems so as to include protection of all vulnerable road users imftarba
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52.

53.

54.

impacts, including not only pedestrians but also cyclists;

Calls on theCommission to ensure that the market will have sufficient and realistic time to
adapt to these measures;

Stresses that Directive (EU) 2015/719 on weights and dimersidsavy goods vehicles
has great potential to improve truck safety; calls on the Commission to accelerate work on
this directive and come forward with its assessment without delay;

(0]
0O

Instructs its President to forward this resolution to then€ibuthe Commission and the
governments and parliaments of the Member States.
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Ministerial declaration on road safety

Transport ministers of the Member States of the European Union, meeting in Valletta on 29 March
2017 under the Maltese Presidency of the Council of the European Union, reconfirm their
commitment tamproving road safety. The persistently high number of traffic fatalities (26 100
deaths in the EU in 2015) and serious road traffic injuries is a major societal problem causing
human suffering and unacceptable economic costs, estimated to be in thed &tdBr50 billion

per year for fatal accidents aldnand more than EUR 100 billion when serious accidents are
included?

There has been a steady and promising trend towards meeting the common target of halving the
number of road deaths between 2010 2020, endorsed by the Council of the European Union in
20102 but fatality reduction rates have plateaued in recent years. Of particular concern is the
number of fatalities and serious injuries among pedestrians and cyclists. The target has therefore
becone extremely challenging and, unless further efforts are made, it may met be

The work on improving road safety should not be measured only by counting road deaths; the
number of serious injuries is no less worrying as it is five times higher thaartitzen of road

deaths We should aim towards an ambitious overall target, in the spirit of the UN General
Assembly resolution on improving global road safety drive the appropriate reduction measures.
Such a target needs monitoring through comparatdeeliable data, reported using a common
definition. Those data have to be thoroughly analysed in collaborative work between Member State
and the European Commission so that, based on their robustness, appropriate additional measures

can be taken to reda the number of such injuries in the ngetade

The situation with regard to road safety varies widely across the Member States. A special effort
should be made in those cases where road safety is below the European Union average, supportec

by closecooperation and knowledgexchange among Memb§tates.

European Commission, Road safety study for the interim evaluation of Policy
Orientations on Road Safety 2011 -2020, 2015, p. 19.
European Commission, press release, 31 March 2016, 1P/16/863.

Council conclusions on road safety, 2 December 2010, paragraph 21, ST 16951/10.
Resolution A/70/260 of April 2016.




Speeding, driving under the influence of alcohol or drugs, and being distracted or tired while
driving continueto be among the major causes of road traffic collisions. Failure to use protective
equipment aggravates the severity of injuries. Particular attention should thus be paid to improving

road userddehaviour.

There is already a wide range of instrumentgirgao, in particular, better enforcement of traffic
rules in the Member States and across borders, better education of, and awargngssmong,
road users, as well as improvement of infrastructure and vehicle safety, taking into account age anc

roadvorthiness. These instruments should be reaghipfied.

Building on the principle of subsidiarity, road safety is a shared responsibility, which requires
concrete and joint action by the institutions of the European Union, the Member States, aggional

local authorities, industry and cigbciety.

The transport ministers will undertate

a) continue and reinforce measures necessary to halve the number of road deaths in the EU by
2020 from the 2010aseline;

b) enhance cooperation between Member Statekiding relevant authorities, and with civil
society, research institutes and the private sector, in particular with regard to road safety plan:
and strategies followingaridkased or an i ntegrated approa

approach);

c) take cyling® and walking into account in mobility plans, safety policies and measures and,

where feasible, consider the inclusion of dedicai&dstructure;

d) improve the safety of road users by developing safer road infrastructure, bearing in mind the
possibilty of extending the application of infrastructure safety management prinogyesd
the TransEuropean Transport Network (TEN roads;

e) engage with relevant stakeholders, as part of urban mobility planning, on the possibility
expanding and integratimgduced speed limits, such as 30 km/h, into-higk areas, in

particular areas where people work, cycle plag;

The policy on cycling is specifically addressed in the Declaration of Luxembourg on cycling
as a climate friendly transport mode, Oc tober 2015.




9)

h)

)

K)

ensure the effective deployment of th€all system and reduce rescimes;

promote the undertaking of-shepth investigations using relevant samples of severe traffic

collisions/accidents and analysing the dataémtify priority areas fointervention;

continue, in parallel with our efforts towards reaching the 2020 fatality reduction target, with
the work towards: (i) reducing the number of serious injuries in road traffic collisions, and (ii)
reporting reliablend comparable data using a common definition based on the®B#AIS

trauma scale b2018;

set a target of halving the number of serious injuries in the EU by 2030 from the 2020
baseline using this common definition and in the framework of an overall afetgl strategy

for thisperiod;

continue developing measures to ensure-poliision care, early rehabilitation and social
reintegration of road traffic accident victims, in cooperation with the relevant public policy

stakeholders, in particular with tresepresenting road trafficctims;

effectively enforce road safety rules and provide support to road enforcement bodies,
including through cooperation and exchange of best practices, in particular with regard to
speeding, driving under the influenceatéohol or drugs, failing to comply with traffic light

and traffic sign rules, being distracted while driving, e.g. by using mobile devices, and failing
to use protective equipment. Particular attention should be given to preventive tools such as
alcohol nterlocks, and to other technical supEystems;

continue to work in international road safety bofliteshelp accelerate improvements in road

safety through technical and ntechnical means in Europe and furthéeld,;

ensure adequate levels of funglifor future road safety policies, programmes and research in
accordance with: (i) the objectives set out in national strategies and (ii) the available financial

resources of the Memb8tates;

Maximum Abbreviated Injury Scalen index ranging frorh to6.

Such as working groups of the UN Economic Commission for Europe (Working Party on
Road Traffic Safety (WP.1), World Forum for Harmonization of Vehicle Regulations
(WP.29), Working Party on the Transport of Dangerous Goods (WP.15)).




10
11

promote, together with the European Commission, a Eunige road safety culture based
on shared values and improve road users' behaviour through continued and effective
education and training targeting different groups, taking intowa the specific needs of

vulnerable road usétas well as professional drivers;

support the deployment of compatible and interoperable connected and autehatied
with proven safety benefits, as mentioned in the Declaration of Amstedtmhthe

Commission's strategy on Cooperative Intelligent Transpystems?®

The transport ministers call upon the Commisson

a)

b)

d)

enhance the protection of road users, and in particular vulnerable road users, by ensuring the
deployment of new safety features ¥@hicles, for instance through accelerating the review

of type-approval rules in the General Safety Regulation as outlined in the Commission's

report to the European Parliament and the Council entitled 'Saving Lives: Boosting Car Safety
in theEU" 1!

prepae a new road safety policy framework for the decade after 2020, including an
assessment of road safety performance taking into account the targets and objectives set out

this declaration;

explore the strengthening of the Union's road safety feg@ework with a particular focus
on Member States' cooperation on the mutual recognition of the driving disqualifications of

nonresident drivers, without prejudice to the appropriate legal base(s) foprsypmdsals;

work with all stakeholders to estadhi projects and initiatives to protect vulnerable road users
and facilitate the exchange of knowledge and best practices among Member States concernir

road accident investigation, as well as road safety strategieaapaigns;

‘Vulnerable road us ers' includes non -motorised road users, such as pedestrians and
cyclists, as well as motor  -cyclists and persons with disabilities or reduced mobility and

orientation.

Declaration of Amsterdam on cooperation in the field of connected and automated driving ,
April 2016.

Document COM (2016) 766 final of November 2016.

Document COM (2016) 787 final of December 2016.




10.

11.

)

explore the potential of connected and automated driving technologies, and
of the use of the data that is alreadsilable in vehicles and infrastructure,

to enhance road safety while ensuring dataurity;

ensure that necessary resources are allocated to research, programmes and

projectgpromoting road safety iBurope;

cooperate with Member States and other kakedtolders on developing a

Europewide road safetgulture.

The transport ministers invite industry, in cooperation with civil society in the sector,

to:

a)

b)

develop cooperative intelligent transport systems, ensuring that new services
and systems amompatible, secure and interoperable at Eurojpmsasat;

develop and promote new technologies, especially those automated
driving functions and driver assistance systems that reduce the effects of
human error and distraction, such as advanced Intellgmeed

Assistance or Autonomous Emergency Braking, protecting in particular

vulnerable roadisers;

promote the road safety potential of cooperative, connected and automated
vehicles.

The transport ministers highlight the importance of continuous work and

cooperation on road safety, and take note of the contributions and

commitments made by stakeholders prior to and during the Valletta

conference.
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KEY MESSAGES

a.

4EA %OOT PAAT 1 00T I TAET A -AT OEAAOOOAOOG
EU objective of reducing road casualties and thus welcomes the initiative to revise ¢
regulations.

An integrated approach is needed, examining the benefits that can be achievel
combining new technology with improving road infrastructure and driver behaviour.

Active safety measures can reduce the number and consequences of accidents.
Passve safety measures will have fewer benefits than active safety measures and may

negative impacts, such as increasing CO2 emissions.

Safety will also be further improved by the introduction of autonomous driving features,
the successful rolbut of this technology will require a coherent approach across all serv
within the European Commission, as well as the member states.

KEY RECOMMENDATIONS

a.
b.

C.

Based on the proposed measures of the EU General Safety Regulation (GSR):

The focus should ben active safety measures.

Detailed costbenefit analysis and impact assessment are needed for all meag
considered, separated into different vehicle categories.

When considering measures with an effect on the same type of accidents (eg collision|

pedestrians), synergies have to be factored in to avoid solving the same problem twice,
The measures need to take into account the different usage and characteristics of ve
(passenger cars, light commercial vehicles, heavy trucks, etc).

ACEA consides the following measures most effective: autonomous emergency bral
(AEB) systems (M1, N1, stepwise introduction); emergency braking display (EBD) (]
lane keeping assistance (LKA)/lane departure warning (LDW) (M1, N1); safety belt rem
(SBR) I, N; all front seats; only buckling monitor on rear seats on M1 vehicles; fu
exemptions to be considered such as removable seats, etc); alcohol interlock interfac
(M, N, instruction sheet); crash event data recorder (EDR) (M1, N1); reverseioietéV,

N1, N2); tyre pressure monitoring system (TPMS) (M1, N1); feont blind spot camerag
and detection (M2, M3, N2, N3); frontal crash full width protection ,(M1 derived from
M1); pole side impact protection (M1, N1 derived from M1); lateraieption (N2,N3, O3,
04); fire safety of CNG buses (M2, M3); fire suppression for buses (M2, M3); and ree
test (M1, N1).

All measures need to be harmonised with the provisions of the United Nations Econ
Commission for Europe (UNECE) regulaticspsecific EU regulations have to be avoided.

Transition time must be aligned with product development time, allowing at least th
years for new vehicle types from the date the regulation has entered into force and the
requirements are available.
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CONCLUSIONS AND RECOMMENDATIONS

ACEA members welcome the Commission initiative to further improve road safety through the
revision of the General Safety and Pedestrian Safety regulations.

As previously indicated, ACEA members are open to consideringge laumber of the proposed
measures, while expressing concerns on only a few. The measures considered are (*N1 two years
later):

1 AEB (M1, N1*):. stevise introduction z stepl, moving obstacles; step stationary
obstacles; stef8, pedestrians; step 4yclists

1 EBD (M, N)

LKA/LDW (M1, N1%)

1 SBR (M, N): all front seats; only buckling monitor on rear seats on M1 vehicles; exemptions

to be considered for removable seats and seats in a row with a suspension seat

Al (M, N): instruction sheet

EDR (M1, N1)

Reverse detection (M, N1, N2)

TPMS (M1, N1): technology neutral requirement

Front end blind spot cameras and detection (M2, M3, N2, N3)

Frontal crash full width (M1, N1 derived from M1)

Pole side impact (M1, N1 derived from M1)

Lateral protection (eliminabn of exemptions; N2, N3, O3, O4)

Fire safety of CNG buses (M2, M3)

Fire suppression for buses (M2, M3)
9 Rear crash test (M1, N1)

ACEA recommends that all measures should consider:

]

= =4 =4 =4 4 4 -4 -4 -4 4

91 The possibility of solving the problem with other initiatives, by lookirigdever behaviour
and following an integrated approach.

1 A horizontal approach, looking at the benefits of other considered measures, avoiding
addressing issues that will be completely or partially solved through other measures;

1 A detailed costbenefit andysis and impact assessment for all considered measures,
separated into different vehicle categories.

9 That the impact assessment has to take into account the impact on other European
priorities, for example the impact of passive safety measures on vehigight and
consequently CO2 emissions.

M That heavy M1/N1 vehicles and M2/N2 vehicles should be evaluated separately from more
lightweight vehicles, since they have a different desjginciples.

9 That the measures need to take into account the different wsamnd characteristics of
vehicles (passenger cars, light commercial vehicles, heavy trucks, etc).

235



N

>
O
m
>

9 That all measures need to be harmonised with the provisions of the UNECE regulations and
specific EU regulations have to be avoided.

9 That transition timemust be aligned with product development time, allowing at least
three years for new vehicle types from the date the regulation has entered into force and
the final requirements are available

BIBLIOGRAPHY

TRL, CEESAR and ACEA: accident analjgigember 2017

LIST OF ABBREVIATIONS

AEB: autonomous emergency braking
Al: alcohol interlock interface

BAC: blood alcohol concentration

CARE: Community Road Accident Database
EBD: emergency braking display

EDR: crash event data recorder

ESC: electronic stality control

ESOP: European Statement of Principles
GSR: General Safety Regulation

ISA: intelligent speed adaptation

LDW: lane departure warning

LKA: lane keeping assistance

OEM: original equipment manufacturer
PPA: pedestrian protection airbag
SBR:safety belt reminders

SLI: speed limit information

TPMS: tyre pressure monitoring

VRU: vulnerable road user
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MEASURES ACEA MEMBERS CAN SUPPORT IF
wcea | COST/BENEFIT IS POSITIVE

VEhId!! Description Comments
Categories

: ¥

Autonomous emergency braking system  M1-RNa Autonomous emergency braking in case of
(step 1: moving obstacles) vehicle in front slowing down
Autonomous emergency braking system  M1-Na Autonomous emergency braking in case of
(step 2: stationary obstacles) vehicle in front stationary
Stepwise introduction is essential due to different maturity of the systems.
Autonomous emergency braking system  M1-MN1 Autonomous emergency braking in case of In line with new UNECE under discussion
(step 3: pedestrians) pedestrian crossing
Autonomous emergency braking systemn M1-Na Autonomous emergency braking in case of
(step 4: cyclists) cyclist crossing
Emergency Braking Display M N Brake lights or direction indicator flash As intended in UN-R 48

rapidly (£ Hz) in case of hard vehicle braking.

Lane Keeping Assistance M1 N1 Driver assistance to keep vehicle inlane, e.g.  Asintended in UN-R 7g
with application of limited torque to steering  Lane Departure Warning should be considered equaly (see accident analysis)
wheel Wehicles using hydraulic power steering must be exempted as there is no

mature system capable of lane keeping assistance for such technology, or LDWS.
Meed to determine the specification limits for CSF of R7g.

Safety Belt reminders M N All front seats. Rear seats on Ma vehicles: Asintended in UN-R 16; Exemptions to be considered for removable seats and
only buckling menitor seats in a row with suspension seat (as in ECE R16-07 already in force)
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MEASURES ACEA MEMBERS CAN SUPPORT IF
COST/BENEFIT IS POSITIVE

Measure Veh'de Description Comments
Categornies

Alcohol Interlock Interface

Crash event data recorder

Reverse detection

Tyre Pressure Monitoring

Front End - Blind Spot Cameras and Detection

Frontal crash full width

Pole side impact

Lateral protection (elimination of exemptions)

Fire Safety for CNG Buses
Fire Suppression for Buses
Rear crash test

M1 M1

M N1 Mz

M1 M1

M2 M3 N2 N3

M1 M1

M1 N1

N2 N3 O3 04

Mz M3
Mz M3
M1 N1

OEMSs to produce “instructions” on how to
install Alcohol Interlock on the vehicle. No
interface required.

Mandatory installation of EDR on all new
vehicles, to facilitatefenable the acquisition of
accident data.

Allow driver to perceive obstacle in the rear of
the vehicle during reverse maneuvers

Reduce/eliminate the risk to drive with
underinflated tyres and no driver warning, due
to improper “reset” operations

Extend the driver perception with active safety
systems able to cover all dangerous blind spot
around the vehicle

Extension of frontal crash test as defined in UN-
ECE

Introduction of side crash test as defined in UN-
ECE

As defined in UN-ECE

As defined in UN-ECE
As defined in UN-ECE
As defined in UN-ECE

Harmonisation with NHTSA 4gCFR Part 563. Measure to harmonise
EDR not to make it mandatory, diffusion to be promoted by insurance
company asin US. No direct benefits to safety

See below for N3 and trailers

Compare UN-R 64 [ improvement via UN R141, See below for other
vehicle categories
Requirement should be technology neutral

Potential requirements to be clarified
This is proven to be an important part to improve visibility of trucks (see
accident analysis)

Compare UN-R 137, only N1 derived from Mz vehicles. If it is intended to
introduce THOR dummies the introduction timing would have to be
significantly delayed (THOR currently has very limited availability and
is not yet an approved test dummy)

Compare UMN-R 135, only N1 derived from M1 vehicles

Compare UN- R 73, exemptions to be analysed in detail, considering the
relative benefits/costs ratio

Compare UNECE R110
Compare UNECE R107
Compare UNECE R34
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¥ | MEASURES ACEA MEMBERS PROPOSE TO BE
scea | DISCUSSED

Vehlclf! Description Comments
Categories

Intelligent Speed adaptation MiNa Wehicle keep the speed limits unless driver Evaluate a step-wise approach, linked with the infrastructure (traffic signs with
voluntary decided differently. Speed limitsfrom  communication links with vehicles and reliableffrequently updated speed limits also on
digital maps andfor traffic sign recagnition digital maps). Speed indication must be validated by the driver,

because reliability is not good enough for an active system. First introduction of infor-
ming and/or switchable systems.

Intelligent Speed adaptation Mz M3 N2 N3 As above Evaluate benefits considering the already existing speed limiters and the typical
mission of these vehicles.

Reverse detection N3 0304 Allow driver to perceive obstacle in the rear of Complex for free combined tractorftrailer. Benefits/costs to be evaluated in detail
the vehicle during reverse mansuvers

Frontal impact - Expandthe  MiNa Eliminate the existing exemptions Benefits to be evaluated in detail. Limited benefits are envisaged for M1 vehicles with
scope of Rgy, higher seating position (see accident analysis). Barrier defined according to the initial
scope --» extension of the scope will imply a new barrierfnew technical discussion
M1 should be limited to 3,5t, too.
Side Impact — Expand scope M1 N1 Eliminate the existing exemptions Benefits to be evaluated in detail, considering the introduction of the pole side impact
Rgsg test. Limited benefits are envisaged for Na vehicles with higher seating position (see
accident analysis).
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MEASURES ACEA MEMBERS PROPOSE FURTHER
DETAILED EVALUATION

Vehicle Description Comments
Categories

Driver drowsiness and distraction
monitoring

Frontal crash — small overlap

Side crash far-side occupant
protection

A-Pillar and Windscreen head
impact

Direct vision requirement

Tyre Pressure Monitoring

M1

M1 N1

M1 N1

M2 M3 N2 N3

M2 M3 N2 N3

To avoid risks of driver distraction considering
also the introduction of driver assistance
systems, like lane keepingfACC, that can be
perceived as solution.

Extend frontal crash considering small overlap
(20%%) cases

Introduce solutions to reduce the accident
consequences on vehicle occupant in the far side
of the vehicle, not directly interested by the
collision in side impacts

Protect, for example with airbag, the VRU
{pedestrian, cyclist) head in impacts with
windscreen or A-pillar

Extend the driver direct vision (nat with mirror)
to cover all dangerous blind spot, through a
complete redesign of the cab.

Extension of TPMS to heavy vehicles

241

ACEA suggests addressing driver distraction by promoting, through both
education and enforcement, improved driver behaviour concerning the use of
mobile devices. Consider positive effects of AEB and LDW/LKA, too.

For on-vehicle systems, ACEA members are available for considering measures to
ensure that the ESOP guidelines have been followed in the design of the Human
Machine Interface.

Advanced emergency braking and lane keeping will reduce the number of these
accidents (see accident analysis). Only additional benefits need to be considerad.
Mot considerad for GSR2.

Far side occupant protection; pole side impact regulation will require technology,
side airbag curtains, with benefits also for far side occupants. Future AEB systems
will prevent, or reduce the severity of, side crashes.

Solution to protect far side occupant not available in the market.

Mot considered for GSR2.

Given the benefits achievable with AEB (see accident analysis), ACEA does not
see the need to mandate further passive safety measures reqguiring external
protection against pedestrian head in collision with the A-pillar, header, scuttle
and windscreen. Concern over definition of windscreen area (need to define an
exclusion boundary arcund the edges and around any AEB sensors). Difficult to
define Zone AJB due to issues with modelling glass.

The effect on truck cabins is very high while the benefits — additional to those
from sensor-based solutions, are limited (see accident analysis).

Complex system, no evidence of safety benefits. Deep and detailed benefit
analysis needed.



ANNEX 10T MARKET ANALYSIS

This annex provides supplementary figures to description of the market presented in section
2.6.

Analysis is done by following regions:

Central Europe: Austria, Belgium, France, Germany, Luxembourg, Netherlands
Eastern Europe Bulgaria, Cratia, Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovakia, Republic, Slovenia

North-Western Europe Denmark, Finland, Ireland, Sweden and UK

Southern Europe Greece, Italy, Cyprus, Malta, Portugal, Spain

Figure A10.1Developmenof road accidentfor EU regions between 19770 and 2014
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Source: OECD , Eurostat, Provisional data (2014 injury stat) for 2015 is used for Denmark , Estonia, Ireland,
France, Italy and Romania. Note: Cyprus is not included due to lack of data ocasaalties
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Figure A10.2 Number of passenger cars per thousand inhabitants (A) and its evolution from
common base year (B) for EU regions between 1990 and 2015
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Figure A10.3:Renewal rate of passenger cars
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Figure A10.4Average age of passenger cars per EU Member State in 2015
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ANNEX 117 COOPERATIVE , CONNECTED AND AUTOMA TED MOBILITY (CCAM)

The European Commission European Strategy on Cooperative Intelligent Transport

Systems (ATS)'*® is a milestone initiative towards cooperative, connected and automated

mobility. The objective of the CTS Strategy is to facilitate the convergence of investments

and legal frameworks across the EU, in order to see deployment of maflBes€rvices in

2019 and beyond. As announced in the Communication and confirmed by public statements
of the automotive industtyy and sizeable investments from Member States, united in-the C
ROADS Platforn¥®, the 2019 target for larggcale GITS deployment is now becongra

reality.

future they will also interact directly with each other and with the road infrastructure (C
ITS), which will allow road users and traffic managers targshinformation and use it to

n many respects
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coordinate their actions so as to facilitate mobility. This cooperative element, enabled by
digital connectivity between vehicles and between vehicles and transport infrastructure, is

expected to significantly improve road egf, traffic efficiency and comfort of driving, by
helping the driver to take the right decisions and adapt to the traffic situation.

The beneficial effect of connectivity, experienced by increasing driver's/users awareness, is

achieved by various wayk# messages transmitted via smart phones, navigator devices as

well as Internet of Things applications. The concept ehivleto-vehicle (V2V) and

vehicleto-infrastructure (V2X) communicatiois however not yet mature enough for

widespread incorporatioin vehicles. This may be viewed as a problem, as communication
between vehicles, infrastructure and other road users is crucial to increase the safety of
future connected and automated vehicles and for their full integration in the overall
transport systemCooperation, connectivity, and automation are technologies that reinforce

each other when it comes to offer increased mobility safety services to thsend

In this context, with the progressing digitisation of infrastructure and vehicles the EU
Network Information Security (NIS) Directive comes into play, covering operators of

essential services (including transport and digital infrastructure) as well as digital service

providers. In addition, cybersecurity aspects should not be neglected. The Seghaty
package" adopted in September, supports a voluntary certification scheme for cybersecurity

in the mobility sector, ultimately resulting in an "EU cyber secure" label.

The European Commission adopted a European Strategy on Cooperative Intelligent

Transport Systems (O'S)"*!, a milestone initiative towards cooperative, connected and
automated mobility. The objective of thelTS Strategy is to facilitate the convergence of

investments and legal frameworks across the EU, in order to see deploymaaiucé C

ITS services in 2019 and beyond.
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As announced in the Communication and confirmed by public statements of the automotive
industry®* and sizeable investments from Member States, united in HROADS
Platformt®®, the 2019 target for largecale GITS deployment is now becoming a reality. To
progress towards this shared goal important work on security, data protection and
compliance assessment is required and key advances in these areas were achieved during
the second phase of thelTS platform.

In addtion, the European Commission adopted a strategy for deployment of 5G GSM
technologie$*and to foster the collaboration between telecom and automotive industries by
organising Roundtable sessithAsvhich resulted in the establishment of the European
Automotve Telecom Alliance (EATAY®and the 5G Automotive Alliance (5GAR].

The Amsterdam Declaration on cooperation in the field of connected and automated
driving'*®® was signed by the transport ministers of all EU Member States on 14 April 2016.
It lays down agrements on the steps necessary for the development efirisetig
technology in the EU. It notably invites the automotive industry, that welc@hieds an
important milestone promoting mucieeded cooperation between automobile
manufacturers, national gesnments and the EU institutions, to acknowledge that
standardisation will be a key factor in driving scale, both at the European and international
level, and to support the development of standards in the relevant domains through
developing V2V and V2Xcommunication systems and continue standardisation work to
ensure that new services and systems are interoperable at EU level.

In March 2017, in the margin of the 60th anniversary of the signature of the Treaties of
Rome, during the Digital Day in Rome, Bfember States, plus Norway and Switzerland
acknowledged the importance of crdgsder cooperation on Connected and Automated
Driving (CAD) by signing the Letter of Intent (LGPf on the testing and large scale
demonstrations.

The follow-up of Member Stategitiatives is further discussed in the High Level Structural
Dialogue. The ¥ meeting took place in September 2017 and resulted in the "Action plan
for connected and automated driving (CAD)" addressing key issues likeboroes

192 hitps://www.car2-car.org/index.php?elD=tx_nawsecured|&u=0&g=0&t=1507893218&hash=13650cd84c

30c1624e2860180968b35a2c532afl@Efileadmin/downloads/PDFs/C2CC_Press_Information_on_

EC_Masterplan_final.pdf

www.c-roads.eu

19 Communication from the European Commission to the European Parliament, the Council, the European

Economic and Social Committee and the Committee of #gidRs: "5G for Europe: An Action Planr"

COM(2016)588 and Staff Working DocumerwD(2016)306
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cooperation on teisty, public awareness, social impact and ethical issues, data access and
use as well as international standardization.

Justification for discarding this option

As part of another area not covered by the scope of the regulatory framework and this
impact asessment, the ITS Directive 2010/40A2Wvith its Delegated Acts on road safety,
reattime-traffic and multimodal travel information, providing the necessary legal and
technical framework to steer and ensure the interoperability of deployed ITS servaes, is
suitable example. Specifications and standards for aspects related to the exchange of data or
information between vehicles or between vehicles and infrastructure are also highlighted as
important, but concrete prescriptions do not yet exi$te automotie industry could
therefore take the initiative and to consider a -ssjulatory approach to lead the
development of V2V and V2X standards on European and international level. It would
cover a forwardooking approach on issues such as how to deal with skecurity, data
protection, communication protocols, interoperability and compliance assessment processes.

In this context it may also be appropriate to consider whether or not the EU should impose a
specific technology and communication protocol. Howgg&ven that there is no clarity yet

on the best way forward, as indicated above, it must be noted that it is premature at this
stage to already elaborate or commit to a decision concerning these far reaching regulatory
aspects and that this should bet pdia future assessment of impacts in due course.

The selfregulation approach to address the need for implementation of V2V and V2X
communications is in principle also feasible, but given that a sensible and comprehensive
analysis of the codienefits wa deemed very premature at this stage, it should be taken
forward to be part of a separate track in the overall context-BfSCdevelopments.
Therefore the selfegulatory approach had to be discarded from further analysis. There are
however anticipateddmefits® in terms of road casualty reduction in the EU through future
(voluntary) implementation of V2V and V2X communications, but this information is of a
considerable higthevel nature with many uncertainties and subsequent assumptions

21 Directive 2010/40/EU of the European Parliament and of the Council of 7 July 2010 on the framework for
the deployment of Intelligent Transport Systems in the field of road transport and for interfaces with other
modes of transport (OJ L 20§.8.2010, p. 1)

202 https://ec.europa.eu/transport/sites/transport/files/20ii6 deploymentstudyfinal-report.pdf
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ANNEX 127 LIST OF TERMS AND ABBREVIATIONS USED IN T HE ANNEXES

Term/abbreviatior] Explanation

5GAA 5G Automotive Alliance

ABS Anti-Lock Braking System

ACEA European Automobile Manufactur

AEB Autonomous Emergency Braking

AEB-PCD Autonomousmergency braking for pedestrians and cyclists

AEB-VEH Autonomous emergency braking for driving and stiinding vehicles
ahead

ALC Alcohol interlock installation facilitation

BAS Brake Assist System

BCR Benefitto-Cost Ratio

CAD Connected andutomated Driving

CARE database | Community Road Accident Database

CARS 21 The Competitive Automotive Regulatory System for the 21st centur
High Level Group on the competitiveness and sustainable growth o
automotive industry in the EU with represdivias of the EU Member
States, EU institutions, automotive industry, Trade Unions, NGO, u
and the Commission.

CCAM Cooperative, Connected and Automated Mobility

C-ITS Cooperative Intelligent Transport Systems

CLEPA European Association of Automoti&ippliers

C-ROADS The GRoads Platform is a joint initiative of European Member State

Platform and road operators for testing and implementifd@ £ services in light
of crossborder harmonisation and interoperability.

DDR-ADR Distraction recognition

DDR-DAD Drowsiness and attention detection

DG DirectorateGeneral

EATA European Automotive Telecom Alliance

ECMT European Conference of Ministers of Transport

EDR Event (accident) Data Recorder

EFTA European Free Trade Association

EGNOS Europear(Geostationary Navigation Overlay Service

EPA United States Environmental Protection Agency

ESC Electronic Stability Control

ESS Emergency Stop Signal

ETRMA European Tyre and Rubber Manufacturers' Association

EU European Union

Euro NCAP European NevCar Assessment Programme is a voluntary Europear
safety performance assessment program backed by the European
Commission and several European governments, as well as by mo
and consumer organisations. Euro NCAP publishes safety reports ¢
newcars awarding 6éstar ratingsb©o
vehicles in a variety of crash tests, including front, side and pole
impacts, and impacts with pedestrians. The top rating is five stars.

FFW-137 Full-width frontal occupant protection crash test
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FFW-THO Full-width frontal occupant protection crash test with advanced
measuring dummy and lower appropriate injury criteria thresholds t
encourage adaptive restraints

GNSS Global Navigation Satellite System

GSR General Safety Regulation

HDV Heavy Duy Vehicles

HEATCO project

Developing Harmonised European Approaches for
Transport Costing and Project Assessment project

HED-MGI Head impact zone enlargement for pedestrian and cyclist protectior
include the windscreen area)

IA Impact Assessment

ISA Intelligent Speed Assistance

ISA-VOL Intelligent Speed Assistance (through fintmusive haptic feedback)

ISO International Organisation for Standardisation

ISOFIX The international standard for child seat connectors

ITS Directive Intelligent Trarsport Systems DirectiveDirective 2010/40/EU of the
European Parliament and of the Council of 7 July 2010 on the
framework for the deployment of Intelligent Transport Systems in th
field of road transport and for interfaces with other modes of transp

LDV Light Duty Vehicles

LDW Lane Departure Warning

LKA-ELK Lane Keeping Assist (emergency lane keeping system that interver
only in case of an imminent threat such as leaving the road, or leav
the lane with oncoming traffic)

Lol Letter of Intent

MAIS Maximum Abbreviated Injury Scale

MEP Member of the European Parliament

MPV Multi Purpose Vehicle

NGO Non-Governmental Organisation

NHTSA United States National Highway Traffic Safety Administration

NIS Directive Network Information Security Dérctive- Directive (EU) 2016/1148 of
the European Parliament and of the Council of 6 July 2016 concern
measures for a high common level of security of network and
information systems across the Union

OEM Original Equipment Manufacturer / vehiglganufacturer

PO Policy Option

PRIMES Pricelnduced Market Equilibrium Systenilransport Energy Demand

TREMOVE Transport Model

PSI Pole Side Impact Occupant Protection

PSR Pedestrian Safety Regulation

REV Reversing Camera or Detection System

R&D Resarch and Development

RSB Regulatory Scrutiny Board

SAE Society of Automotive Engineers

SBR Safety Belt Reminder

SMEs Small and MediurSized Enterprises

SUV Sport Utility Vehicle

T&E European Federation for Transport and Environment
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TFEU Treaty onthe Functioning of the European Union

TNO Netherlands Organisation for Applied Scientific Research

TPM / TPMS Tyre pressure monitoring (system)

TRL Formerly the UK Government's Transport Research Laboratory
subsequently transformed into a privatenpany in 1996

UNECE United Nations Economic Commission for Europe

V2V Vehicleto-Vehicle

V2X Vehicleto-Infrastructure

VIS-DET Vulnerable road user detection and warning on front and side of ve

VIS-DIV Vulnerable road user improved directvisio f r om dr i ver
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