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Bicicletta come mezzo di trasporto
quotidiano in EU
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Quali sono le ragioni per la scelta modale?

All users

Cyclists

AASY\ ALMA MATER STUDIORUM

Source: European Cyclists’ Federation 4] UNIVERSITA DT BOLOGNA




EU Bicycle Sales
! EU Bicycle Sales

25000 000

20 000 000
15 000 000 -
10000 000 -
5000 000
0

2001 2002 2003 2005 2006 2007 2009 2010 2011 2012 2013 2014 2015

Electric bicycle sales in the EU-28

2011 2012 2013

B Electric bicycle sales in the EU-28 |

ALMA MATER STUDIORUM

Source: European Cyclists’ Federation : UNIVERSITA DI BOLOGNA




Unit sales per 100 inhabitants and
cycling as main mode of daily transport
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L'aumento delle vendite
delle biciclette elettriche nel mondo
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Qual e il umarket sharen
delle e-bike in Europa?
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L’aumento dei programmi
di «bike sharing» nel mondo

Number of bike sharing programs worldwide Number of public-use bicycles worldwide
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Quali effetti sulla salute personale e collettiva?

Policy, programme or
project

Health determinants

ealth outcomes

Aggregated effect

Increased travel by bicycle |

el B

Physical inactivity

l

Traffic accidents

Air pollution ‘

Ischaemic heart disease, ischaemic
stroke, type Il diabetes, breast and
colon cancer

Injuries

l

Cardiopulmonary
disease and lung
cancer

Change in burden of disease in the study population

Source: British Medical Journal

Holm, A. L., Glumer, C., & Diderichsen, F. (2012). Health Impact Assessment of increased cycling to place of work or education
in Copenhagen. BMJ open, 2(4), e001135.
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Health Economic Assessment Tool (HEAT)
for walking and cycling by WHO/Europe

m:ommtom? Data inputs Adjustment of data inputs
. ng and/or cycling . . reassigned
.l Volumes of travel New vs.
MPActs (Physical activity, ak Duration/distance/trips/steps * Shifted from other modes {carbon)
mzuhﬂsk.m ; New: Frequency / Mode share/shift * For transport or recreation (AP, carbon)
.ml“mm * Population size * In traffic n.omf:unmmm
Calculation parameters \
* Changeable default values
(Uptake period, trip/step length, R

speeds, mortality rate, alr pollution
level)
* Other background values )

| —— |

Physical activity benefit Air pollution risk Crash risk Carbon
Reduced mortality risk from Mortality risk when walking Mortality risk when cycling’ Reduction in emissions from
walking and/or cycling and/or cycling — substituting motorized modes
(1-280)% (-l:i:d-nn (1-1%7 ,(%_——) (ﬁhﬁﬂ'ﬁ)w”“ Lacu edof actve modts shed Som mnriend modes
Reduced mortality/carbon emissions | = Monetization b e i -t e
Aggregated Value of statistical life (VSL) or | = RRof dearh per 1000/ m3 increase in
PM2S in anderfyng stwdies (1.07)

Mode and Social costs of carbon i o AT s




Quali benefici dal cambio modale
nelle citta europee?

Figure 1: Estimated mortality costs and benefits per individual switching from car to bicycle
for work trips* in large European cities

Health gain from cycling ' "
1310€/yr
Societal gain from reduced polution —
33€lyr

Health reduction, Individual pollution =4

-19€lyr
Health reduction, crash injury risk — e—j

53€lyr

r T T ¥ T ¥ T v T T T T T T T T T T T Ll T L il
-200 0 200 400 600 800 1000 1200 1400 1600 1800 2000

* 2x5km daily roundtrip, 5 days per week, 46 weeks per year

Source: Transport Policy
Rabl, A., & De Nazelle, A. (2012). Benefits of shift from car to active transport. Transport policy, 19(1), 121-131.
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Quale relazione tra cycling e mortalita
considerando la qualita dell’aria?

15
14
£ PM2.5 background level: 50pg/m’
§1.3
{ /\
% increase In
s 11 risk due to
x AP
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1
2
] Breakeven point: oo
209 beyond this, additional PA will cause N
adverse health effects o Teem L
e Tipping point:
beyond this, additional PA will not lead 1o higher health benefits
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In una citta come Milano
il ubreakeven pointh e piu di 8 ore al giorno!
77 7 ~ 7

Africa ASIa EL_l'.l}ope /N_C:rrfh Arnericaf,"loceapi'a‘- So{ﬂ’h America
Mlortalify risk relative to not cycling” | !

0.6 London—
I 1 1 I ] I
0 2 4 6 8 =30
«— Hours of cycling per day — We”'ngron

*Specifically fine particulate matter (PM2.5)
Sources: Tainio, M. et al, 2016, World Health Organization
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luante persone in Europa perdono la vita
menire usano la bicicletia?

Table 1: Number of cyclist fatalities by country, 2006-2015

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
BE 92 90 86 89 70 70 69 73 76 83
BG - - 35 29 - - - - - -
cz 110 116 93 84 80 63 78 74 68 84
DK 31 54 54 25 26 30 22 33 30 26
DE 486 425 456 462 381 399 406 354 396 383
EE 13 13 9 7 0 0 0 0 0 0
. IE 9 15 13 7 5 9 8 5 = :
QOOO I ' Ior'l-l GR 21 16 22 15 23 13 21 15 19 11
ES 72 90 59 57 67 48 74 70 75 58
. FR 181 142 148 162 147 141 164 147 159 149
6 Ol gIOrnO HR - 28 47 29 28 28 21 23 19 34
IT 311 352 288 295 265 282 292 251 273 251
cYy 2 3 6 2 2 3 1 2 1 1
LV 33 18 15 26 13 15 18 13 16 9
LT - - - - - 2 : 18 19 22
. . LU 0 0 0 2 1 2 0 0 0 0
-|- HU 153 158 109 103 92 85 84 68 98 83
8% deil morti e ———
NL 179 147 145 138 119 144 145 112 118 107
M M AT 48 37 62 39 32 42 52 52 45 39
|egOT| Ol -l-rO |CO PL 509 498 433 371 280 314 300 306 286 300
PT 40 34 42 29 33 45 32 29 35 25
RO 198 179 179 157 182 140 154 161 151 162
sl 15 17 17 18 7 16 12 16 = 14
SK 52 61 46 22 27 - . - - .
______ FI 29 22 18 20 26 19 19 20 27 30
(e I | European SE 2 33 30 20 21 21 28 14 33 -
JE )R ")R d UK 147 138 117 104 111 109 120 113 116 100
Lo j hoa EU | 2820 2721 2529 2311 2077 2093 2176 2007 2118 2043
SafEty Yaasty -3,5% -7,0% -8,6% -10,1% 0,8% 3,9% -7,8%  55% -3,6%
Observatory e
Is 0 0 0 0 0 0 0 0 0 1
www.erso.eu NO - - - - - - . - -
CH 8 7 10 9 5 12 12 10 12 5

Source: CARE database, data available in May 2017



lower mass, stability and
lack of physical protection

cycling is often associated with safety concerns

MA MATER STUDIORUM

IVERSITA DI BOLOGNA




2\Quali fasce di eta sono piu vulnerabil

?

19!
w2015

—2006

65 -

55 4

45 -

35 4

25 -

15 4

lllllllllllllllllllllllllllllllllllll

S0

80

70
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«Scurezza neinumen»




«Sicurezza nei numerin

=#= Bicycle travel per inhabitant per year (km)
Cyclists killed per billion km of bicycle travel

10.7

88 75
47
Netherlands Denmark Germany  Switzerland Finland France United Korea United State
Kingdom

Source: Injury prevention

Jacobsen, P. L. (2015). Safety in numbers: more walkers and bicyclists, safer walking and | ALMA MATER STUDIORUM
bicycling. Injury prevention, 21(4), 271-275. | UNIVERSITA DI BOLOGNA
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«Sicurezza nei numerin testata con le variazioni
stagionali nel numero di ciclisti nel traffico

April to June June to September

H1 Cyclists overlooks by cars N \
H2 Cyclists overlooks by pedestrians — N
H3 Car drivers surprise by cyclists — —
H4 Pedestrians' surprise by cyclists — —>
H5 Cyclists near-misses with cars N —
H6 Cyclists near misses with pedestrians \ _
H7 Conflicts with cars (video) — N
H15 Tram drivers' surprise by cyclists N =7

LMA MATER STUDIORUM
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The XCYCLE Project

Duration: 42 months
(May 2015 - Nov 2018)

Coordinated by the University of
Bologna, Italy

Advanced measures to reduce

cyclists' fatalities and increase
comfort in the interaction with
motorised vehicles
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Main scientific achievements 1:
Accident analysis

GPLOS |one

Contents lists available at ScienceDirect

bl Accident Analysis and Prevention

IESEARCH ARTICLE e ;’ G Transport Reviews
haracteristics of cyclist crashes in Italy usin; ik

\ ) . Ih : www.elsevier.com/locate/aag
atent class analysis and association rule i
mnining
144-1647 (Print) 1464-5327 (Onling)
iabriele Prati*, Marco De Angelis, Victor Marin F Federico Fraboni, Jsing data mining techniques to predict the severity of bicycle crashes

sina Diatrantant

Factors contributing to bicycle-motorised vehicle
collisions: a systematic literature review

;abriele Prati*, Luca Pietrantoni, Federico Fraboni

Gabriele Prati, Victor Marin Puchades, Marco De Angelis, Federico Fraboni &

...... inbenmenni

 New methods for accident analysis based on big data and
data mining techniques

 Identified factors contributing to B-MV collisions frequency,
severity and key features of cyclist crashes

* Accounting for personal characteristics and EU countries
national differences

IVERSITA DI BOLOGNA




Quali fattori contribuiscono alle
Bicycle — Motorized Vehicles collisions?

Prati, G., Marin Puchades, V., De Angelis, M., Fraboni, F., & Pietrantoni, L. (2017). Factors contributing to
bicycle—motorised vehicle collisions: a systematic literature review. Transport Reviews, 1-25

8525 studies screened - 355 full-text articles assessed = 59 studies reviewed
Period: 1976-2016
\ Exposure

L .
24 studies; 40.7%

34 studies; 57.6%

Infrastructure

BMY collisions

9 studies; 15.3% 12 studies; 20.3%

Vehicle(s) Environment UNIVERSITA DI BOLOGNA

Road user(s) - 35 studies; 59.3%

LMA MATER STUDIORUM




What are the most dangerous
scenarios?

Prati, G., De Angelis, M., Puchades, V. M., Fraboni, F., & Pietrantoni, L. (2017). Characteristics of cyclist
crashes in Italy using latent class analysis and association rule mining. PLoS one, 12(2), e0171484.

Database: 575.093 road accidents - 49.621 accidents in which at least one cyclist
ended up injured or killed in Italian roads (ISTAT)
Period: 2011-2013

CLASS 3
CLASS 1

ALMA MATER STUDIORUM

UNIVERSITA DI BOLOGNA




Main scientific achievements 2:
Human factors in cycling

Contents lists available at ScienceDirect } frontiors | AL FESEARCE
Safety Science
journal homepage: www.elsevier.com/locate/safety e

Cyclists’ Anger As Determinant of
B e : s = Near Misses Involving Different Road
Tictor Marin Puchades’, Filippo Fassina’, Federico Fraboni®, Marco De Angelis’, Gabriele Prati

dick de Waard”, Luca Pietrantoni® Users

Department of Psychology, University of Bologna, Bologna, Italy
Pearisbins od Bodmdmisonl moad Coninl Colomane Vinbusmitn af fio

The role of perceived competence and risk perception in cycling near misse

Victor Marin Puchades'*, Gabriele Prati', Gianni Rondinella*?, Marco De Angelis’,
Filippo Fassina'. Federico Fraboni' and Luca Pietrantoni’™

Errors and violations, unsafe behaviours, near
misses

Perceived competence
Risk perception
nteraction between road users

ALMA MATER STUDIORUM

UNIVERSITA DI BOLOGNA




*p 211s Jo saxmp1d AQd SI9AI9sq0 pue AFF °S “814

g 115 Jo samp1d AQd SI9AI9Sq0 PUR AFE b “B1d

AJo] DUBOlog "9Z 0¥ 'S WY Tiag D1 TUS0JOG JO ANISIBAIL) UFLOIPTIS JADJY DUY ABCJOYIAS] JO TUBULIDA(

neiq 0 ‘ojuendiq T ‘SiPSUY 3 W ‘S9peydngd UL “A ‘,IUoqel]

| Apmis [euoneAIasqo uy :A[ey ul s1siaAd jo Joiaeyaq Suruuni Jy3i-pay

dee/aieo0)/woo iainas|a mmm :abedawoy jeusnol HAIAHS

UONUIAIJ PUE SISATeUy JUIPIIY

7 19311(]20U31S T8 S[qR[IBAR SIST] SIUIIUOD)



VNDOT04 1d YLISHIAINN

WMIOIdNLS YILYW YW1V

soFessed paganisipun

....... AJuo d5ewe

Amfur y3ns
SIOI[JUOD Tenudlod Amlur 919495
SI21[JU02 1YSI[S [ereq
SIOI[FUOD SNOLIAS

SJUIPINOY

fiey "eubojog ‘2ubojog Ip prug 1169p eysianiun eibojonisq 1p oewivedi

11elq 3j2Lges) pue sijabuy aQ 02e}y 1W0gesJ 03u3P34 IU0JURL3IG BIN ‘SIPRYING ULIR JOIA

$)s114> eyjey| Buowe saysesd Jeau pue sinoineyaq buipkd ajesup

sopah 0y oup) ()
,
._,,,_e_.s_;w_f Q ﬁi:am_sEz_,.g_msw_oqwhﬁ%
SIoue4 R JojAe i
ik ks £107'NOLLOWOBd AL34YS ONY T0HINOD AMNINI 30 YNHNOr TYNOLLYNY3INI

<




Installazione di Traffitower ‘stereo-cameras’” ad una
“Intersezione diricerca’ nel traffico reale in Germania

2016-09-14 162509363

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA




Un mezzo pesante Volvo con un Sistema in-vehicle che
interagisce con altri sistemi in modo cooperativo

LMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA
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Main technological achievements 1:
Advanced cooperative systems

MRS AR e i Tronsportation

5

Hindaw |

Conference Paper

Research Article
High-Accuracy Tracking Using Ultrawideband Signals for
Znhanced Safety of Cyclists

Davide Dardari,' Nicolé Decarli,' Anna Guerra,' Ashraf Al-Rimawi,'
Victor Marin Puchades,” Gabriele Prati,” Marco De Angtlis.: Federico Fraboni,’
and Luca Pietrantoni’

Deps

ey (ADAS)

Proposal for a new Regulation on uniform  provisions
concerning the approval of motor vehicles with regard to the
Blind Spot Information System

Submitted by the expert from Germany?®

XCYCLE in-vehicle perception system for blind spot detection
and collision warning
On-bike detection and warning system

ALMA MATER STUDIORUM

NIVERSITA DI BOLOGNA




| Multimodal warnings oRIN bR
" AEB (Automatic Emergency Braking)

sTopP

o I -

LMA MATER STUDIORUM

UNIVERSITA DI BOLOGNA




K " s,
ELSEVIER

Contents lists available at ScienceDirect

Transportation Research Part F

journal homepage: www.elsevier.com/locate/trf

A -y -

Evaluation of user behavior and acceptance of an on-bike

system

Gabriele Prati **, Victor Marin Puchades “, Marco De Angelis “, Luca Pietrantoni “,

Federico Fraboni?, Nicold Decarli °, Anna Guerra ", Davide Dardari "

# Department of Psychology, University of Bologna, Vic'~ Frrwoms 215 ATEDT Cnnnes o gl
Y Department of Electrical, Electronic and Information Table 1

Reliability (Cronbach’s alpha), correlations (Kendall rank correlation coefficients) among and descriptive statistics for key study variables.

Field study: 25
participants aged
19-57 years

M SD o 1 2 3 4 5 6 7 8 9 10 1 12

1. Risk perception of mixed 3.39 0.90 073 -

traffic
2. Perceived usefulness 3.71 0.82 090 0.24 -
3. Perceived ease of use 422 0.97 0.78 -0.18 0.25 -
4, Attitude toward 380 083 0.86 0.08 0.49 0.48 -

technology
5. Facilitating conditions 372 0.88 0.70 0.04 0.49 0.46 0.49 -
6. Anxiety 205 099 084 -004 -043 -062 -061 -049 -
7. Perceived safety 3.99 0.82 0.75 -0.05 0.48 0.31 0.53 0.27 -036 -
8. Trust 4.16 125 - -0.05 038 0.30 0.57 0.33 -0.48 042 -
9. Social influence® 352, 0.97 - 0.11 0.49 0.36 0.60 0.37 -0.53 0.17 049 -
10. Behavioral intention 3.99 1.28 0.89 -0.01 040 0.35 0.56 0.45 -0.51 0.62 063 036 -

to use
11. WTP 57.83 43.06 - 0.06 0.12 0.00 0.22 0.26 -0.12 -0.15 024 017 -0.09 -
12. WTA 43,73 3159 - -0.03 0.09 -0.02 0.28 0.16 -0.17 0.13 045 003 0.20 054 -

Note. All correlation coefficients higher than 0.33 are significant at the 0.05 level.
2 Correlation between the two items was .41 (p <.05).



Main technological achievements 2:
Green wave for cyclists

1 Bicycle modelling in SUMO for
accurate traffic simulation

Robbin Blokpoel and Mahtab Joueiai; Dynniq
{Robbin.Blokpoel, Mahtab. Joueiai} @Dynniq.com

Paper number EU-TP0252

Sensory observation message and CAM extensions for VRU safety

Robbin Blokpoel', Arjan Stuiver

6% ITS World Congress, Copenhagen, Denmark, 17-21 September 2018

Paper ID EU-TP1125

A scale-up network level study of green wave with speed advice for cycling

Xinoyun Zhang'", Robbin Blokpoel’

Dynniq traffic simulations and adaptive traffic management
algorithm

Participants: 450 Italian and Dutch young
adults (aged 18-34 years) LMA MATER STUDIORUM
NIVERSITA DI BOLOGNA
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Comunita scientifiche

. o L
VELO-CITY 2018
ACCESS TO LIFE

RIO DE JANEIRO, JUNE 12-15

Europe Chapter

Human Factors and Ergonomics Societyk IEA

/f' 25™ ITS WORLD CONGRESS
| 7)) COPENHAGEN

17 - 21 SEPTEMBER 2018

Quealaty of [iFe
il  POLIS |53
_ CONFERENCE
era for fransport  \
: i gt 1 CITIES AND FOR T 2 01 8

RISK
ANALYSIS L_
2018

P & FLORENCE

F7m 2018

Creativity in practice 6-8June 2018

R - Panw e
Seville, Spain
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& 5Simulazione in realta virtuale dei sistemi

|
”/‘
i ?
5

M

2 ALMA MATER STUDIORUM

NIVERSITA DI BOLOGNA
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Come aiutare i decisori ?

Safety e
DSS

European Road Safety Decision Supg

Search Knowledge Calculator Methodology Support

Home » Road User Groups Search

Road User Groups

Cyclists
LGV / Van
Bus

Pedestrians

\ ALMA MATER STUDIORUM

NIVERSITA DI BOLOGNA




Quali contromisure sono efficaci?
Grey, light green or green!

Specific Measure

D reduction of speed limit

[ dynamic & weather-variant speed
limits

D Dynamic speed display signs

[J speed cameras

D section control

[] speed humps

[J woonerfs implementation

D narrowings implementation

D 30-zones implementation

[ traffic calming schemes

[ school zones speed reduction

measures

Road User Group

[ ALL

Implementation of Woonerfs: @ GREY (UNCLEAR RESULTS) -

The results from the analysed literature show that implementing Woonerfs and similar schemes
overall lead to reduced accident and speeding rates. Significant positive results were found in
studies published before 1990, but the findings of the newer studies in this synopsis were not able
to support the older findings because no statistical analysis was undertaken in the new studies. In

addition, the results for shared space schemes were more mixed.

Implementation of Narrowings: @ L/GHT GREEN (PROBABLY EFFECTIVE) -

In this synopsis, the results of all but one study were based on speed, an indirect safety indicator.
In the only accident study, other measures/features were also involved (e.g. speed-activated signs),
which may have contributed to the positive effect. Overall, vehicle speeds decreased and drivers
started to decelerate further away from the intersection/crossing when narrowings were

implemented. Most results were statistically significant.

School zones: @ LIGHT GREEN (PROBABLY EFFECTIVE) -

There is some indication that the installation of school zones can help to reduce speeds and
improve road safety near schools. However, despite some improvements, there are still indications

of frequent speeding and enhanced traffic risk in school zones.

ALMA MATER STUDIORUM
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Andamento del numero di vittime della strada
a livello europeo
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EU 2020 target

Source: - CARE (EU road accidents database) s EU road fatalities

in Italia il tasso di mortalita stradale e
aumentato del 20% nel 2018 rispetto al dato del 201.

Source: European Commission {A MATER STUDIORUM
Fact Sheet - 2018 Road Safety statistics: what is behind the figures?
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