www.roadsafety-dss.eu



http://www.roadsafety-dss.eu/




SafetyCube DSS is the first integrated road safety support
system developed in Europe

SafetyCube DSS offers for the first time scientific evidence on:
- risks and not only measures

- risks and measures not only on infrastructure

- a very large number of estimates of risks and measures effects
- links between risks factors and measures

SafetyCube DSS aims to be a reference system for road safety
in Europe, constantly improved and enhanced

www.roadsafety-dss.EU
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SafetyCube concept and vision

(o o

* Problem

— Evidence based road safety policies are becoming more usual
and there is much better availability of national data and state of
the art knowledge

— Effective road safety policies need good information about
accident risk factors and about measures

« SafetyCube will meet this need by generating new
knowledge about accident risk factors and the
effectiveness of measures relevant to Europe, to be
integrated in a European Road Safety Decision Support
System (DSS)

www.roadsafety-dss.EU
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The SafetyCube DSS objective is to provide the European and Global road safety community
a user friendly, web-based, interactive Decision Support Tool

to properly substantiate their road safety decisions

for the actions, measures, programmes, policies and strategies

to be implemented at local, regional, national, European and international level.

The main contents of the SafetyCube DSS concern:
road accident risk factors and problems
road safety measures
best estimate of effectiveness
cost-benefit evaluation
Serious injuries
all related analytic background

www.roadsafety-dss.EU
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how important is my road safety problem?
what is the nature of that problem?

what solutions are usually proposed for my
problem?

how efficient are the solutions proposed?
which is the most efficient solution?
and if | have a combination of problems ...

.. then use SafetyCube DSS to have the answers
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Public Authorities

local, regional, national, European and international
Industry

Infrastructure, Vehicle, Insurance, Technology
Research Institutes, Experts

Non Governmental Organisations

Mass Media

Everyone

The SafetyCube DSS is intended to have a life well

beyond the end of the SafetyCube research project.
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SafetyCube Methodology

N W N R

o

Consulting stakeholders to understand needs

. Creating taxonomies of risk factors and measures

Exhaustive literature review and rigorous study selection criteria

- Use of a template for coding studies, to be introduced in the DSS

back-end database

Carrying out meta-analyses to estimate the effects of risk factors /
measures.

. Drafting Synopses summarising results of risk factors / measures.

Systems approach: links between infrastructure, user and vehicle
risks & measures

Emphasis on risk factors and measures of priority issues (VRUs,
ADAS, speed management, distraction, etc.)

Rigorous assessment of the quality of the data / study methods

www.roadsafety-dss.EU
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° Risks
Risks & Measures
main AREAS

— Behaviour

— Infrastructure
— Vehicle

— (Trauma care)

Hierarchical

Measures

www.roadsafety-dss.EU



http://www.roadsafety-dss.eu/

o

Backbone of DSS Additional entry points:
Finding risks & measures — Road user groups
— Accident categories

Linking risks to measures

www.roadsafety-dss.EU
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Methodology

— Design

— Type of results
Conditions

— Country

— Road user type
— Road type

— Traffic conditions
— Crash severity

Transferability

ty-dss.EU
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Core info
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Repository
Database

e
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SafetyCube Synopses

Stijn Daniels, VIAS Institute



Synopsis

o

* Key conclusion

* Overview

* Scientific summary

* Supporting background

* Forrisk-factors and
counter-measures

Effect of traffic volume om road safety. @ GE0 /RIS l:ﬂ
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Red

Grey

Green

Risk factor

Results consistently show an increased || Green
risk when exposed to the risk factor
concerned.

There is some indication that exposure
to the risk factor increases risk, but
results are not consistent.

No conclusion possible because of few || Grey
studies with inconsistent results, or

few studies with weak indicators, or an

equal amount of studies with no (or

opposite) effect.

Results consistently show that Red
exposure to the presumed risk factor
does not increase risk.

Countermeasure

Results consistently show that the
countermeasure reduces road safety risk.

There is some indication that the counter
measure reduces road safety risk, but
results are not consistent.

No conclusion possible because of few
studies with inconsistent results, or few
studies with weak indicators, or an equal
amount of studies with no (or opposite)
effect.

Results consistently show that this
measure does NOT reduce road safety
risk and may even increase it.
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http://www.roadsafety-dss.eu/

SafetyCube Tools for Prioritisation

Stijn Daniels, VIAS Institute



Prioritisation

_Economic Efficiency Evaluation (E3)

User input

Info on measures

Effectiveness

Saved crashes per
unit

(fatal, serious, slight,

\_pdo)
p

Time horizon

Y

.

\
>

Costs of measures

<
<

J

Cost Effectiveness Analysis

Output E3-calculator

Costs per crash prevented
(fatal, serious, slight, pdo)

Cost Benefit Analysis

Net present value
(benefits — costs)
Benefit-cost ratio
(benefit / costs)

/Crash & casualty

N

SafetyCube input

Info per country

costs

(fatal, serious, slight,
do)

J

-

.

9

Discount rate
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E3-calculator
Economic efficiency evaluation

o

« SafetyCube
examples

* User adapts
SafetyCube example
for own purposes

* Users' analysis starts
from scratch.

ww.roadsafety-dss.EU
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Based on SafetyCube
crash-cost collection

— Countries’own reported
values

— Common methodology
estimates per country

— EU standardized cost

www.roadsafety-dss.EU
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E3-calculator
Costs of counter-measures

(o o

* Costs for counter-measures can be adjusted from one
country to another, by means of value transfer.

Costin
; e Countr : Price-level
o ! L Cost2015 sureney [
e Year correction country,
2015

www.roadsafety-dss.EU
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o

o

Low / high measure
effect

* LowerCl|

* UpperCl

Low / high measure
costs

° -50%

* +100%
Combined scenarios

®*  Worst case
* JIdeal case

SafetyCube E3 examples
Sensitivity analysis

Table 1: Input values and BCR for the 'best estimate’ scenario

Scenario Input values BCR
Crash reduction: 14% 7
Testl A
Restesiimate Implementation cost: €3, 288,143 /100,000 tests na
Annyal cost: £0.00
Affacted pg. of casualties per year: Crashas: 304
Table 2: Sepsitivity analyses
Scenario Input valuwes BCR
Lioww measure effect Crazh reduction: 1% 5.7
High measure effact Crash reduttion: 18% .4
Implementation cost: 1 652,072 100,000 tests -
Low measurs cost (-go%) e 14.6
Annual cost: o.oo
Impl ntatio t: 68, 000 tests
P ) mplementation cost: €6, 568, 287 f100,000 tes -

Anmieal cost w000

Table 3: CBA forworst case

andideal case scenarios

Combined Scenario Input valees
Crash reduction: 11%
Worst
prERease PDO only crashes reduction; 13%
Implementation cost: €6, 568,287 f100,000 tests
Annal cost €000
[ P Crash reduction: 16%

Implementation coft: €1 652,072 /100,000 Tests
Annal cost: eo.o0

www.roadsafety-dss.EU
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Linking between risks and measures

Eleonora Papadimitriou, NTUA



(o] O
A theoretical framework for linking risk factors and

measures
— based on a crash chain model A
— applied through existing expert knowledge L T

Links are integrated in the DSS to explore and identify Bt
a range of solutions with potential of addressing road t 7 AR
safety problems AR e

The DSS contents (individual studies, synopses and i B
meta-analyses) “validate” or “conditionalize” the links, "

assist to understand the conditions of measures

effectiveness and flag the sources of uncertainty.

www.roadsafety-dss.EU
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Each crash type is caused by a (combination of) circumstantial risk(s),
which are due to or strengthened by pre-existing generic risks.

The combination of risk factors then may result to specific crash types and
related crash consequences.

Generic risks

Horizontal/vertical alignment deficiencies
Superelevation / cross-slopes

Vehicle design and crashworthiness
Insufficient skills

Poor road readability

Poor junction readability
Visibility & conspicuity by design
Functional Impairment

Circumstantial risks

Road surface deficiencies

g

Adverse weather

Poor visibility and lighting

g

Adverse weather
Misjudgement & Oberservation Errors

Crash types

— > Single vehicle accident - Run off road
Single vehicle - on roadway
Rear end collisions / same direction traffic

—»Pedestrian accident
Bicycle accident
Rear end collisions / same direction traffic
Junction accident — no tuming
Junction accident — turing

www.roadsafety-dss.EU
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Proposed SafetyCube model

o

"side effects”

Risk Factors

Generic / Pre-crash specific

Circumstantial / Crash-

uncertalnty

@behawoural adaptatio

1

=

Outcomes

Crash scenario | Crash severity

I@E 1o

www.roadsafety-dss.EU
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DSS links from risks to related measures

(o O
* Measures for “Fatigue - not enough sleep”

The following measwes are related to the risk factor you selected. Ssfect @ messure from the table below to ses the available SafetyCube resuits.

_ _ ErimEet e

to- dirnee, mredhic irstmifatar of medaen Ehectronic Stabidity Coetrol (E55] Mot Anpicable
Carpainns oo fstigus increese median width arture Wiarming (LOWL Lare Ke=png

(LKA) & Lane Centering Systern
changs mediar typs

Drowsissss and Distraction Recognitian
impisme=ntacion of rumbis strips 2t cemedine

shouider impiementasion {shoalder type]
incremse shoulderwidih

changes shouider type

safety bariers instaliztan

changes tvpe of saf=ty barrisrs

create cimar-zone S rermove Shstacies

incresse width of clearaone

impismentation of edgefine rumbis stips

Countries SafetyCube Synopses
[] GREECE Effectiveness of Road Safety Campaigne: & LIGHT GREEN (PROGASLY EFFECTIVE) -1

Thers ks some indicston that campagns are bensficizl for road safety on vanowes levels. Meta-

analyses show an 2esociation with accident reduction. increased safe behaviours and risk awaneness

Howewer, for other outoome variables such as drnk-driving or safety relevant sttitusdes, no swuch effect

was found. Furthermore, meta-nnafysed studies wany strongiy, mainly regarding the design of the

evaipated campaigns

o Title Source Year Dresign Countries
a0 Do Road Safety TRANSPORTATION RESEARCH RECORD: zo13 BEFCRE- GREECE
unicaEton Campaig JOURMAEL OF THE TRANSPORTA AFTER
Work? How to Assess the RESEARCH BEOARD. NO. 2354
Impact of a Mational TRAMNSPDRTATION RESEARCH BOARD OF THE
Fetgue Campaign an MNATIONAL ACADERMIES, WASHINGTOM, O.C.

Drriving Behawvior 2013, PR 62-

www.roadsafety-dss.EU
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DSS links from measures to related risks

o

O
Risks addressed by "Emergency Braking Assistance Systems”

The fpdlovang risk Tuobars sre relalsd 10 e messurs youg selected, Soelect o sk Tactor T (he table helow to ses the svaisble SafeyCubs fesulie

__

sy Eamnes

ascandary craabes e to ke njured n rosr imTpact

bruffinienT Shile 3rd GEaranmp snnrs
Toervalion crrera

Sdmrty (B8

Hoad Lser Group sSafetyCube Synopses

] ALL Rink taking - Close Following Behasviour VELL W (PRGEARLY BISRY) - [

[ CAR Astnougn Todlowing too closoly |8 seon &5 oea of the main feasona for fearand orashes. stedios that
] L evahsate the risk of thes behaviour in connecton to acoidents ane rare. However, o headway distanoes
are 50 mhortthet it s no longer poosdble 1o stop in time inthe case of an emergency stop, it can be
ey el mx rimky Ohifte m Ehape af drivers sngags in such 8 behay Rwniilts of ons stdy
Hoad Type imtficate & Nigher orasn risk for Shodt heEdweny s
] mas
|:| AURAL ROAD [l =3 Titla Souroe Waasr Mg Countrias
[C] sueURBAM FOAD
':l URBAM ROAD TaT Crrivar orasn risk Ta PROCEEDHRIS IF THE MATISRAL 0T CASECOMNTRAL LINITED
Snd prevaiancg ACADEMY OF SCIEHCES GF THE STATES
O B LITON SN URITER STATES OF ARMIERICA FRASD,
Couniries naterakistio driving data PROCECDIMGE OF THE MATIOMAL
ACADEMY OF SCIENCES
[C] FimeanD
[ tRITED KINGDON
o TTL Close-fallcwing drilvers ACTID ANAL AND FREN, WOL Z0. MO 1997 Oual. FIRLAMD
I—I LRSS S TATES on Two-lane nigheays =B ol A S EXHERIMEMNTAL
RAn Bt frilleraing s ACTIDENT AMALYSS AND 007 EXFERIMENTAL LINITED roadsafetv-dss.EU
e three Whain FREVEMNTEIOM, 3011, 1048-1 16

ETATES
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Serious road injuries are increasingly being adopted as an additional road
safety performance indicator

EU definition (2013): non-fatal road traffic casualty with an injury severity
level of MAIS3+
All EU member states are asked to provide data from 2014 on, by:

1. Applying correction factors to police data

2. Using hospital data

3. Using linked police and hospital data

www.roadsafety-dss.EU
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Estimation of the number of MAIS3+ casualties
Consequences of serious road injuries
Costs related to serious road injuries

Risk factors associated with serious road injuries

Practical guidelines for the
registration and monitoring of
serious traffic injuries

Costs related to serious road
injuries

o7 Sofebyote

Identification of Key Risk Factors
Related to Serious Road Injuries
and Their Health Impacts

“_?u Safaty’

www.roadsafety-dss.EU
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Serious injuries in the DSS

(o o

Saarch Knpwtatgs Galcubatar Mathodology Support

Chne ¥ Enrmwins

Knowledge

T bk T ] i s Sttt pjost bt e, g tha e act o deand mdssunes, the Siane and rpacts dt
sEfiaus nprses, mnd the mosl conmon docient ssensrog. Sulect Une relsied bos bo view 2nd dowmload She Safely Dobe Erovelsdne dooumenls.

Estimating the number of serious road injuries

Serinis ramd Smbkc inpries have recendty 3eon odapied as an addilns mad sxiefy indieirion, The 5L High Lessd Groep on Annd Satety defined sadnus baftc iqinies 24 soad casuaiies
withvan 'r.|ur'.i lmvel of MAZS3= WitHin Safelylube, praciical guidelines hove been developed fo help countren ar detenmining the number of MAIS3+ mad casuakies. A surmemary of tese

quidedines o6 ke Wound Fere

Impacts and costs of serious road injuries

www.roadsafety-dss.EU
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nnis, NTUA



A Modern web-based tool
Highly Ergonomic interface
Simple structure

Powerful Search Engines

Fully Documented information

Easily Updated

www.roadsafety-dss.EU
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SafetyCube DSS Knowledge Wealth

o

SafetyCube DSS will eventually include
by April 2018:

- more than 1,250 studies,

- with more than 7,500 estimates of risks/measures
effects on:
- behaviour,
- infrastructure,
- vehicle, and
- post impact care

- 211 Synopses

- 36 cost-benefit analyses

www.roadsafety-dss.EU
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.,--. L1 -: ) P ;"::; ’_u . . = gy
SearCh SCI fE'l"'*f biatindhna® L g European Road Satfety Decision Sugpor’f-ﬁﬁs :

Risk Factors & Measures DSS o | i

support

e Salepliobe D22 w Ue Loopeen Soad Salely Decrson Suppor] Eestem, mhich hes bean procuces wihm the Lropesn mesas rojec! Salelitcbe huwes withn e duieons 200

Knowledge
211 Synopses, Serious INJUries, i s e e
Accident Scenarios

wod rdie: refine the resdin & aesilebie fordovnices fere.

Calculator
Economic Efficiency Evaluation

Methodology
System documentation

Support
Contact, help, feedback

www.roadsafety-dss.EU
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SafetyCube DSS Search Pages

o

DSS Search through
five entry points:

° oy T T s e - i i
Keyword search crapeemestas 3 z > Rl |
(all database keywords) HCHRS

PEDESTRIAN CROSSING

* Risk factor search o e i
(taxonomy) FEDESTRIAK CRASHES T —

FEDESTRUAK DETECTION o matzrn darvcis b —r b e bzt Cam

* Measures search T A— e 0 aner  epm | S ek
(taxonomy) e | e mai R

 Road User Groups et !

(database keywords related to each group) - "‘“ o

 Accident Categories o

(under development)

www.roadsafety-dss.EU
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Search
(5 entry points)

Results pages
(Introduction, Colour codes, Synopses,
Coded studies)

Individual Studies pages
(Disaggregate level, detailed effects
listed, some studies not in synopses)

Links between Risk Factors
Information about which risks
can be remedied by which types
of measures

Safety
055

Safet
DSYS o

www.roadsafety-dss.EU
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SafetyCube DSS Results Pages

(o o

www.roadsafety-dss.EU
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(o o

211 Syntheses on risk factors [ measures

Summary (2 pages)

— Effect of risk factor / measure and ranking
(colour code)

— Risk [ safety effect mechanisms

— Risk [ safety effects size, transferability of effects

Scientific overview (4-5 pages)

— Comparative analysis of available studies

— Analysis results:
Meta-analysis/Vote-count analysis/Qualitative
analysis

Supporting document (3-10 pages)

— Literature search strategy and study selection
criteria

— Detailed analyses

L Lt T

www.roadsafety-dss.EU



http://www.roadsafety-dss.eu/

(o o

_'Q-

Safety Lo o

@ | European Rood Safety Decisian Suppnﬂé?}-tﬁ i

Linking based on a dedicated model D5S. o] S
categorizing risks S0 e g v ,

N P U e
Ratanad Smudies for ~guar waiiiy - Aarknass

2 odoaln g rasm s 2w v ot niak wass o ealaomeel sineT

Every Risk Factor (88) is linked to one T S

or more Road Safety Measure(s) (175)

Snlalylulie Sprcgimues

Every Road Safety Measure (175) i pmn————
linked to one or more Risk Factor(s) (88) =

A total of 762 links between risk factors
and measures

www.roadsafety-dss.EU
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O

Title, author, source, abstract
Link to URL for full-text download
(depending on Institute permissions)
Study design info:
Country
Research Method, Design, Sample
Exposure/Control group
Risk/Outcome Group
Modifying Conditions
Potential limitations
Study results:
Table listing the detailed effects
reported in the study

Safety
D55

a

o b
2] Suropean Rood Soafety Decigian Supparr-ﬁ"g:atﬂri". !

e [rwwe  Emcwien

vir Crdmm L
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y 4 Le] L
Combines information about the effectiveness of a = ) S e e
measure (i.e. the percentage of crashes or :
casualties prevented) with the costs of this measure y @ Gl
Integrates updated information of crash costs in the - e L A S e
European countries
Allows to express all costs and benefits of a measure i GRS RS
in monetary values and conduct cost benefit oo T e s
analysis s e

Main Functions _

Perform cost-benefit analysis with own input data. e s
Select one of the SafetyCube examples of ceirisages
cost benefit analyses , T -
— Measures with high effectiveness - s st

— For which reliable cost information could be found
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... hands-on examples for querying the DSS
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The next steps ...

Prof. Pete Thomas, Loughborough University
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The future operation of the SafetyCube DSS
concerns:

the uninterrupted operation of the current
SafetyCube DSS

updates of the risk factors, measures and cost-benefit
analyses (recent studies but also older ones)

addition of studies in more languages
translation of the contents in other languages

possibility to receive, check and incorporate studies
submitted by external experts and organizations and
the respective quality control

incorporation of additional data and knowledge sections

A partnership of public and private organisations is being
assembled to enable the DSS to continue

www.roadsafety-dss.EU
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