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Introduction
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* 1,35 million people are killed in

road accidents worldwide each ™ \i
year h
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* Inthe EU, in 2018, around 25.100
road fatalities were recorded T m—
e Great discrepancies in road
safety performance exist among =
the 28 EU countries °
* At regional level, the disparities “
are even larger in the EU g

Road accident fatalities per million population, 2018
(Source: European Commission)
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Objectives and Methodology

Objective:

* To evaluate the road safety performance of
EU urban regions, taking into account the
evolution of road safety, transport and
economic characteristics over the time period
2008-2016

Methodology:
* Two procedure concepts of benchmarking
analysis (DEA) together with Tobit regression
* to identify the best and under-performing
regions
* to identify the factors affecting the efficiency
of the region’s road safety performance
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Data Description (1/2)

e Data for 101 NUTS 2 regions covering
13 European countries
* Data refer to the period 2008-2016

* Time-series data on:

* Road accident fatalities
Population e St
Gross Domestic Product (GDP) roptooTeereE
Vehicle Fleet '
Length of road network
* Length of motorways

e Sources of data: EU CARE database,
Eurostat
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Data Description (2/2)

* A geographical variation e sermitoneopuiatoni

. . W Ve oo 100
of fatality rates is s
. W
obvious Bub

* higher fatality rates in
Southern and Eastern
European countries

* lowest fatality rates in
Northern countries

* Accident fatality rates,
however, vary at a large
scale among the regions
within the borders of a

Country Fatalities per million population by NUTS 2 region in the EU, 2017
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Data Envelopment Analysis

To identify under and best-performing regions in terms of road
safety

DEA methodp:

min E WYis
i=1

Subjectto Y w;y;s = 1,5=1,..,n

w; =20,i=1,..,p

where, y;: i indicator of the s™" DMU (region)
w;: the weight attributed to indicator y;
n: total number of DMUs (i.e., 101)
p: total number of indicators

...,
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Tobit Analysis

 What determinants affect the efficiency of the region’s
road safety performance
* Mathematical formation of Tobit model

ve =X +ur if Xef+u >0
Y, =0 if X,f+u <0
t=12,..,N
where, N: number of observations (i.e., 101)

y,: dependent variable (efficiency scores),
Xi: avector of independent variables
B: avector of unknown coefficients
u,;: an independently distributed error term
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Ities

road fatal
socio-economic, demographic and transport infrastructure characteristics

e 11 out of the 101 reg

Results — DEA (1/2)

* Output
* Inputs
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Results — DEA (2/2)

* For the different socio-
economic, demographic and
road infrastructure
characteristics we have different
benchmark regions

08 10 12

Efficiencies
08

* Explanatory variable
“Motorcycles”: An under-
performing region should focus
on the benchmarking regions
(e.g. Cataluna, Lazio, etc.), which
are best-performing

04

0.2

T 1

400000 800000 800000 1000000 1200000
Motorcycles

00
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Results — Tobit Regression

Variables/Year 2008 2009 2010 2011 2012 2013 2014 2015 2016
2.537e- 2.75- 3.52%- 2.38¢- 3.49- 2.39- 3.250- L 36601+ 2.11e
° R g h h g h — et oL o oL S o1 oL : o1
5.23e-02
egions wi t d I (5.05e-02)  (4.94e-02)  (4.93e-02)  (4.83¢-02)  (5.13e-02)  (5.03¢-02)  (4.97e-02) ( ) (4.66e-
o -1.490e- -1.53e- -1.53e- -1.36e- -1.88e- -2.06e- -1.92e- -1.656- -1.56€
population record more fatal
(3.656-08)  (3.620-08)  (3.67e-08)  (3.67e-08)  (4.49e-08)  (3.95¢-08)  (4.50e-08)  (4.86e-08)  (4.57e-l
acc | d en t S Vehicles -1.866-06* -2.078e-06%  -2.32e-06*  5.84e-07% -1.72e-(
(9.446-07)  (9.23e-07)  (9.23e-07)  (2.42¢-07) (8.51e-
. . . 2451e-06%  2.70e-06%*  3.17e-06** L.19- L.10e- 1.Lde- 101e- 2.59-0f
[ ] R h h h G D P h L i g a . a B a - 0B*** 06*** 0B*** 06*** - a
eg lIons wit I g ave orries (9.94e.07)  (9.756-07)  (9.73e-:07) (8.93¢-
(2.89e-07)  (2.89%-07)  (2.87e-07)  (2.97e-07)
. . 119 -
a | SO a go o) d eff Iclen Cy Motoreycles 9095607 8340e07*  8.41e-07* oe**e* 8.12e-07*  398e-07.  833e-07*  9.08e-07**  6.42e-C
4 (3.87e-07)  (3.69e-07)  (3.59¢-07) (3.436.07) (3.62e-07)  (2.30e-07)  (3.44e-07)  (3.51e-07)  (3.25e-(
. . T
° M W y d y h Passenger 1.790e-06.  1.991e-06%  2.21e-06%  -8.43e-07**  -1.99¢-07. -1.86e07.  -2.50e-07*  1.57e
Oto rwa ens It IN eac Cars (10.00e-07)  (9.79e-07)  (9.82e-07)  (2.88e-07)  (L.17e-07) (113e-07)  (1.15e-07)  (9.00e-(
. . e, . 5.369- 3.977e- 5.8%- 5.05e
4526-05%*  454e-05%*  329e-05* 3.96e-05%* 3.90e-05%*
reg Ion IS p oSl t Ive y corre ate Buses (L41e-05)  (1.38e-05)  (L.43e-05) o5™ (1.506-05) 05™ (1.44e-05) os* 05*™
’ i ’ (1.418¢-05) i (1.403¢-05) ’ (1.47¢-05)  (1.39-
H 1~1 4.75¢- 4.53e- 4.22e- 4.888e- 4.49- 4.718e- 4.375¢- 4.79- 4.48e
wi e efficiency
0a+r* 03+ 03++* - 03+** . - are 03
Densit
. ensity (8.260-04)  (8.09e-04)  (7.94e-04)  (7.987e-04)  (8.56e-04)  (8.365e-04)  (8.14e-04)  (8.47e-04)  (7.28e-
- Number of vehicles and LR v il v v
u m e r O ve |c e s a n 1.02e 1.22¢ 7.36e 1.234e 9.34e 1.085e 9.40e 1.42¢ 1.23e
Other Roads 05*x* 05*x* 0B*+* 05** 0B*** 05*** 0B*** 05*** 05**
t . I (2.18¢-06)  (2.13e-06)  (2.10e-06)  (2.029e-06)  (2.11e-06)  (2.031e-06)  (2.01e-06)  (2.10e-06)  (1.90e-(
pa ssen ge r cars are ne ga Iive y 3.59- 3.76¢- 3.445¢- 4.14e- 3.118e- 43le- 43le- 431e
3.11e-06%*
GDP 06*** 06*** 06*** 06*** 06*** 06*** 06*** 06**7
. .« e 1.03e-06
corre | a te d Wi t h eff Iclen Cy (1.03¢-06) (1.05e-06)  (9.54e-07)  (8.982e-07)  (9.48¢-07)  (8.086e-07)  (8.76e-07)  (8.77e-07)  (7.66e-
Log-Lik. 28.21 30.61 3111 32.08 24.26 26.92 28.15 24.88 32.4¢
AIC -34.42 -39.23 -40.22 -44.16 -28.52 -35.83 -36.29 -29.76 -42.9¢

Note: Parenthesis denotes the standard error of the variables
-: denotes the non-statistically variables that were omitted from the model
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Conclusions

A straight forward methodological framework for

assessing road safety performance at regional

level

e Under- and best performing regions were
identified, while for each variable examined
different benchmark regions exist

* Depending on the priority areas of each region,
the respective best-performing regions should
be identified and their road safety policies should
be followed as examples

* The high economic performance of the regions,

the existence of upgraded road infrastructure

network and the availability of public transport

are associated with high road safety performance
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