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Road Traffic Fatalities are one of the most serious problems in Europe.

According to Eurostat's annual report for 2016, we had a total of 25,800 deaths from road accidents.



Number Road Traffic Fatalities in Europe

..... and in Cyprus.



Road Traffic Fatalities from the media in Cyprus 



The scope of this presentation is:

The investigation of road traffic fatalities in the European region -specifically in Cyprus- through 
Benchmarking Analysis.

Benchmarking Analysis: Provides unbiased ranking of the countries based on their road safety 
performance.

In which way can the ranking be validated?



Ranking of the EU countries based on the number of road traffic fatalities
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Ranking of the countries based on the index mortality rate (number of traffic 
fatalities per million people) 
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Ranking of the countries based on the index fatality rate (number of traffic 
fatalities per thousand registered vehicles) 
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So, what is the TRUE Cyprus’ ranking in road safety?



Which variable/s should be used in order to capture the phenomenon of road traffic 
fatalities?

The use of indices (e.g. mortality and fatality rates) provide valid comparisons among the 
countries’ road safety performance. 

However, according to the literature, the current phenomenon can be captured adequately 
by the socio-economic and demographic context of the countries. Therefore, an extended 
dataset was created including such characteristics. 

Such variables could be:

GDP, Unemployment, Land area, Internet users and Mobile cellular, etc.



Therefore, having this socio-economic and demographic information of the EU countries and the 
two indices (mortality and fatality rate) the next step was the implementation of the 
Benchmarking Analysis. 

A suitable method that can handle such multi-input, multi-output information and provide 
valuable results, is Data Envelopment Analysis (DEA).

How does DEA work? 



𝜆𝑗 : lambda weights assigned to countries

y: denotes the output variables

x: denotes the input variables

i, r: denotes the number of input and output variables, respectively.

o: denotes the country that we want to calculate it’s efficiency rate.

φ,θ: denotes the efficiency rate

DEA – Mathematic Formulation



𝑇𝑎𝑟𝑔𝑒𝑡𝑗 =෍

𝑖=1

𝑚

𝜆𝑖𝑗𝑦𝑖

j=1…n

i=1…m

𝝀𝒊𝒋 : lambda weight matrix that was occurred form the DEA implementation

𝒚𝒊: denotes the output variables for country i.

𝑇𝑎𝑟𝑔𝑒𝑡 𝑗: denotes the targeted number of fatalities for the jth under-

performing country.

DEA – Target Setting
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RESULTS
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From the 25,800 road traffic deaths that were recorded in EU countries in 2016 the 50% of them 
concern vulnerable users (pedestrians, 2-W users). Taking into consideration that the number of 
vulnerable users is way too smaller (compared to other users), it is essential to investigate the 
road safety performance of the countries with respect to these users’ class.

The road safety performance of the countries is also expressed through the three E’s of road 
safety, which are:

• Engineering

• Education

• Enforcement

Therefore, we can evaluate 
the national road safety 
performance based on the 
law enforcement related to 
road traffic behavior.



Which laws?

• Speed limit laws.

• Drink ‘n drive laws.

• Helmet wearing laws.

The enforcement of these laws (ranked 
from 1 to 10) was used as information in 
order to provide an evaluation of the 
countries based on there road safety 
performance, focusing to vulnerable 
users class.



How effective are these legislations to the road safety performance of 
the countries?

What position does Cyprus holds on the road safety map regarding the 
vulnerable users?

In order to address these questions we implemented DEA using as inputs the enforcement 
ranking of the three legislations and as outputs the following variables:

Number of fatalities using bicycle, mopeds, motorcycles and pedestrians all expressed per 
million people.



RESULTS
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Resulted ranking of the countries based on DEA outputs (non-
motorized fatalities per million population)Inputs:

Enforcement level of;
• Speed limit laws.
• Drink ‘n drive laws.
• Helmet wearing laws

Outputs:
Non-motorized fatalities per 

Million Population



0

10

20

30

40

50

60

70

80

B
ra

ti
sl

av
a

W
ło

cł
aw

ek

B
rn

o

A
th

en
s

Sh
ef

fi
e

ld

St
o

ke
-o

n
-T

re
n

t

Li
ve

rp
o

o
l

W
es

t 
Su

ss
ex

K
o

p
er

So
fi

a

Le
zí

ri
a 

d
o

 T
e

jo

B
re

sc
ia

B
ar

re
ir

o

Sz
ék

es
fe

h
ér

vá
r

V
ie

n
n

e

C
es

en
a

P
o

rt
im

ão

B
ea

u
jo

la
is

A
lt

a

P
o

rt
sm

o
u

th

P
o

in
te

-à
-P

it
re

G
d

ań
sk

Li
m

o
ge

s

P
o

rs
gr

u
n

n

O
st

ra
va

D
au

ga
vp

ils

B
re

st

El
ve

ru
m

G
e

n
ev

o
is

 F
an

ca
is

B
re

d
a

M
o

n
tp

el
lie

r

Li
lle

h
am

m
er

B
ay

o
n

n
e

H
am

ar

V
ar

n
a

Le
n

s

Le
ic

es
te

r

K
ri

st
ia

n
sa

n
d

N
o

rr
kö

p
in

g

N
an

te
s

St
av

an
ge

r

Ip
sw

ic
h

's
-H

er
to

ge
n

b
o

sc
h

V
an

ta
a

St
ar

a 
Za

go
ra

Le
 H

av
re

R
eg

h
in

H
as

ko
vo

Ed
in

b
u

rg
h

V
iln

iu
s

Tr
o

n
d

h
ei

m

O
lo

m
o

u
c

M
u

rc
ia

D
en

 H
aa

g

K
av

ar
n

a

M
o

n
o

p
o

li

M
o

n
ta

n
a

A
p

el
d

o
o

rn

Zw
o

lle

Lu
n

d

Se
vi

lla

Ta
rt

u

Tr
ik

al
a

Le
id

en

Ta
rr

ag
o

n
a

Ei
n

d
h

o
ve

n

B
o

lz
an

o

H
o

u
te

n

M
o

d
al

-s
p

lit
 s

h
ar

e 
o

f 
n

o
n

-m
o

to
ri

se
d

 u
se

rs

339 EU cities

Modal-split share 
for Cyprus: 3%



Resulted ranking of the countries based on DEA outputs 
(number of non-motorized fatalities per non-motorized users) Inputs:

Enforcement level of;
• Speed limit laws.
• Drink ‘n drive laws.
• Helmet wearing laws

Outputs:
Non-motorized fatalities per 

Non-motorized Users R
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No doubt police authorities puts significant effort in Cyprus, however there is a need for further improvement of Cyprus’ 
road safety performance.

What should be done?

Target Setting for the case of Cyprus

Regarding the enforcement levels of 
the three legislations Cyprus should 
have had a different number of 
fatalities. This number can be 
identified by the Target Setting 
development of DEA. 



CONCLUSIONS



So Cyprus needs to change its legislative 
framework in order to improve its road safety 
performance?
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