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Abstract

Pedestrian safety in urban areas is associated to both (non) compliant behaviour of vehicles’
drivers and pedestrians. Pedestrian accidents usually occur at spots where pedestrian and
vehicle flows conflict. Urban space design is one of the most important factors contributing
to the pedestrian safety, by reducing these conflict points. However, eliminating them is in
practice a very difficult task, given that in many European cities quite drastic interventions
when redesigning urban space are not easily welcome and need justification. In this respect
it is of research and policy interest to associate pedestrian safety with their behaviour at the
various high accident risk locations. 

In doing so, a research on pedestrian safety and behaviour was undertaken in Thessaloniki,
Greece at several locations where pedestrian accidents are recorded. Most of these locations
are traffic flow and pedestrian flow intersections either traffic signalised or not. The
observers who took place in the research effort surveyed the number of pedestrians who did
not comply with traffic signal or traffic regulations and attempted or succeeded to cross
illegally the streets. The above surveys took into account among others the existing situation
on parking, site land use and pedestrian flow volumes. Sketches of some strange pedestrian
movements were also made. Another party of observers surveyed a sample of the
pedestrians who exercised this non compliant behaviour seeking the likely reasons for this
behaviour. 

The research findings are quite interesting especially when associated with the urban space
design. Of interest it is also the reaction of the pedestrians who violated the traffic rules, in
attempting to justify their behaviour and the risk they take. The lack of police enforcement in
pedestrian movement seems to be another factor affecting pedestrians’ decisions. In
general, pedestrians prefer to take high risks to cross illegally a street in order to save time
and reduce walking distance. Fencing sidewalks to channel pedestrian movements seems a
reasonable solution, though another research effort in the past in the same city indicated
that after all fencing does not lead to more safety for pedestrians. It seems that urban space
redesign that facilitates pedestrians and more provisions for pedestrians, such as frequent
crossings controlled by traffic lights, that affect road capacity are the most effective solutions
in dealing with this issue.
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Pedestrian safety in Greece

Road accidents are one of the main causes of deaths in Greece every year, especially for
children and elderly persons. The respective socioeconomic cost is huge due to the high
number of road accidents that occur. Every year more than 1,600 people die and more than
20,000 get injured (N.T.U.A., 2001). According to recent forecasts (Tsourlakis, 2005) road
accidents will be the third cause of deaths in 2020. The number of road accidents and
casualties in Greece during the period 1996-2003 is presented in Figure 1 (Mintsis et al,
2007). A rather considerable reduction in accidents and fatalities is noticed, especially in the
period 1999-2003.  The reasons for this reduction are mainly attributed to the
implementation of the first National Strategic Road Safety Plan (Papaioannou et al., 2002).

Number of road accidents and casualties in Greece

0

5.000

10.000

15.000

20.000

25.000

30.000

35.000

40.000

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Ac
ci

de
nt

s,
 lig

ht
ly

 in
ju

re
d 

an
d 

to
ta

l f
at

al
itie

s 
& 

ca
su

al
tie

s

0

1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000

Fa
ta

liti
es

 a
nd

 s
er

io
us

ly
 in

ju
re

d

Accidents Lightly injured Fatalities & casualties Fatalities Seriously injured

Figure 1: Number of road accidents and casualties in Greece

According to the available data of the National Statistical Service of Greece, pedestrians are
responsible for 70% of the number of accidents involving pedestrians in Greek urban areas
(Papaioannou, Vasiliadou & Kopelias, 1998). Pedestrians often reveal offensive behaviour,
crossing roads away from the pedestrian crossings, violating red signals, walking across the
streets, changing suddenly direction and entering road carelessly. This behaviour in many
cases surprises general traffic and drivers who seem unable to react quickly in such
situations. It should be mentioned at this point that according to findings from Traffic
Management studies in Greek urban areas (Pitsiava-Latinopoulou & Georgiou, 2000) 37% of
accidents involving pedestrians were caused by pedestrians who were careless, 31% from
pedestrians who violated red signals and only 16% were caused by drivers who were not
paying proper attention. On the other hand, as it was mentioned above, drivers often ignore
presence and needs of pedestrians.

During the period 1996-2003, 237,577 road accidents involving children and adults (younger
than 25 years old) were recorded in Greece. According to Papadatos, Terzidis & Petridou,
(2005), 50% of all children in the group age 0-14 years, who were involved in accidents,
were pedestrians. The number of pedestrians killed in road accidents during the period 1996-
2003 is continuously decreasing (from 422 in 1996 to 257 in 2003). Figure 2 presents the
temporal evolution of fatalities in terms of drivers, co-drivers, passengers and pedestrians
(Papaioannou, Basbas & Konstantinidou, 2007).
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Temporal evolution of fatalities (drivers, co-drivers, 
passengers & pedestrians)
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Figure 2: Temporal evolution of annual number of fatalities (drivers, co-drivers,
passengers and pedestrians) for the period 1996-2003

Accident data indicate that the number of killed pedestrians is too high in relation to other
categories of road users. However, the number of pedestrians seriously injured in road
accidents is decreasing after 1998 with the minimum value to appear in year 2003 (374
heavily injured pedestrians). Similarly, the percentage of seriously injured pedestrians is
decreasing after 1998, whereas for lightly injured pedestrians the minimum value (2,464
pedestrians light injured in road accidents) is noticed in year 2002. The percentage of lightly
injured pedestrians is smaller than the ones of light injured drivers, co-drivers and
passengers (Spathopoulos, 2005).

Figures 3 and 4 respectively present the number of killed and injured pedestrians in road
accidents per one million of population. These figures reveal that for both fatalities and
heavy injuries, the crucial ages are those over 60 years and in particular for men. For injuries
a sensitive group is also children and especially those in ages 5 to 10.

Number of Pedestrians killed in road accidents per 1 million of 
population for the period 1996-2003
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Figure 3: Number of killed pedestrians per 1 million of
population for the period 1996-2003
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Number of Pedestrians injured in road accidents per 1 
million of population for the period 1996-2003
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Figure 4: Number of pedestrians injured in road accidents per 1 million of
population for the period 1996-2003

Further analysis of available data shows that the percentage of injured pedestrians is higher
in residential areas (three times higher) than in non-residential areas due to high volumes of
pedestrians in these areas. Almost 90% of all accidents involving pedestrians, either children
(0-14 years) or adult persons (45-65+), take place in urban areas (DENCO & AUTH, 1998).

According to road safety consultants and university research, among the main reasons for
the involvement of pedestrians in road accidents are the relatively poor infrastructure
(pedestrian crossings, sidewalks) and drivers’ behaviour (high speeds, illegal parking etc).
This paper presents the findings of research efforts attempting to study pedestrians’
behaviour at intersections and road sections in urban areas and to associate this behaviour
to other factors. 

Pedestrian behaviour in Thessaloniki

Observations of safety behaviour when crossing the streets in the city of Thessaloniki were
undertaken at several locations in the city (Aslanidou et.al, 1999 & Papathoma, 1999). These
locations were selected after screening of all accident sites in the area. Locations were split
into intersection sites and into road section sites. Out of a total number of 15 intersections
and 57 road sections, where accidents with casualties occurred during a three year period,
20 locations were finally selected comprising 6 intersections and 14 road sections. The
selection criterion was the total number accidents; sites with two or more accidents with
pedestrian fatalities or injuries where chosen. 

For each site all accident data with pedestrians in this 3 year period were collected and
analysed. The exact time of each accident at each site was obtained so that field
observations were made during the recorded accident time(s) per location.

For each observation site the following information were gathered/recorded:

• Vehicle parking conditions
• Road side land use(s)
• Access movement to/from these land uses
• Illegal pedestrian crossings and illegal vehicle movements
• Traffic signal timings
• Pedestrian movement analysis (decomposition of movements)
• Weather and other conditions (e.g. presence of traffic policeman, pedestrians with

luggage, etc)
• Traffic conditions (free flow, congestion, etc)
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Data collection at each site included:

• Observations of all regular and “strange” movements for both pedestrians and vehicles
• Traffic flow counting for both pedestrians and vehicles for 2 15min intervals
• Questionnaire survey for a sample of pedestrians, exercising either compliant or non

compliant behaviour.

The questionnaire was quite short in order to reduce completion time to an acceptable
duration. The form included 15 questions structured into 3 parts. The first part was about
the pedestrian trip characteristics and the person’s profile with respect to passenger car
usage. The second part was about the compliant or non compliant behaviour observed
during street crossing at the particular site and about his (her) general behaviour. In addition
questions about accident knowledge occurrence at this particular location were asked as well
as if the respondent had ever involved in accident. Finally the third part was about the
respondent’s socioeconomic characteristics.

In total 140 pedestrians were surveyed using the questionnaire form at intersection locations
and 332 pedestrians at road section sites. 

Data analysis 

The analysis of the collected data indicates the following (with reference to intersections and
road sections locations):

• Intersection locations

The age distribution of the pedestrian sample is presented in Table 1. More than 1/3 of the
sample is between 18-30 years old.   

Table 1: Age distribution of the pedestrian sample

Age Percentage in sample

<18 17%

18-30 36%

31-40 8%

41-50 12%

51-60 15%

>60 12%

The trip purpose distribution of the pedestrian sample is presented in Table 2. The vast
majority of trip purposes refer to “work”. 

Table 2: Trip purpose distribution of the pedestrian sample

Age Percentage in sample

Work 56%

Recreation 16%

Shopping 26%

Other 2%
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The age distribution of the pedestrian sample according to street crossing is presented in
Table 3.

Table 3: Age distribution of the pedestrian sample according to street crossing

Age Number of pedestrians in sample

Away from
designated
crossings

With Red signal for
pedestrians

With Green signal
for pedestrians

<18 2 6 16

18-30 1 15 34

31-40 2 1 8

41-50 1 4 12

51-60 - 6 15

>60 1 2 14

The influence of pedestrian behaviour from knowledge about accident occurrence (as stated)
is presented in Table 4.

Table 4: Influence of pedestrian behaviour from knowledge about accident
occurrence (as stated)

Influence of pedestrian street crossing behaviour based on site accident
history

Knowledge
about

Accident
No Yes Probably Total

No 11 8% 70 50% 15 11% 96 69%

Yes 7 5% 34 24% 3 2% 44 31%

Total 18 13% 104 74% 18 13% 140 100%

The influence of pedestrian behaviour from involvement in accident (as stated) is presented
in Table 5.

Table 5: Influence of pedestrian behaviour from involvement in accident (as
stated)

Influence of pedestrian street crossing behaviour

Accident
Involvement

Away from
designated
crossings

With red signal
for pedestrians

With green
signal for

pedestrians
Total

No 5 4% 29 21% 74 53% 108 77%

Yes 2 1% 5 4% 25 18% 32 23%

Total 7 5% 34 24% 99 71% 140 100%
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The way of street crossing (observed) in relation to driver’s license is presented in Table 6.

Table 6: Way of street crossing (observed) in relation to driver’s license

Influence of pedestrian street crossing behaviour

Driver’s
license

Away from
designated
crossings

With red signal
for pedestrians

With green
signal for

pedestrians
Total

No 3 3% 23 25% 65 72% 91 100%

Yes 4 8% 11 22% 34 70% 49 100%

Total 7 5% 34 24% 99 71% 140 100%

The way of street crossing (observed) in relation to pedestrians’ gender is presented in Table
7.

Table 7: Way of street crossing (observed) in relation to pedestrians’ gender

Sex

Away from
designated
crossings

With red
signal for

pedestrians

With green
signal for

pedestrians
Total

Male 6 10% 15 25% 40 65% 61 100%

Female 1 1% 19 24% 59 75% 79 100%

Total 4%7 5% 24 24% 99 71% 140 100%

• Road section locations

The age distribution of pedestrian sample is presented in Table 8.

Table 8: Age Distribution of pedestrian sample

Age Percentage in sample

<18 8%

18-30 39%

31-40 14%

41-50 10%

51-60 14%

>60 15%
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The age distribution of pedestrian sample according to street crossing is presented in Table
9. 

Table 9: Age distribution of pedestrian sample according to street crossing

Age Percentage of pedestrians in sample

Signal/ designated
crossings

Any other street
section

Both

<18 2 4 2

18-30 11 23 6

31-40 4 6 4

41-50 5 4 2

51-60 6 5 3

>60 10 3 2

The age distribution of pedestrian sample according to street crossing is presented in Table
10.  

Table 10: Age Distribution of pedestrian sample according to street crossing

Age Number of pedestrians in sample

With green signal
for pedestrians

Any other time of
the signal cycle

Both

<18 3 4 1

18-30 18 17 4

31-40 10 3 1

41-50 8 1 1

51-60 11 1 2

>60 13 1 2

The influence of pedestrian behaviour from involvement in accident (as stated) is presented
in Table 11.

Table 11: Influence of pedestrian behaviour from involvement in accident 

(as stated)

Influence of pedestrian street crossing behaviour

Accident
involvement

With green
signal for

pedestrians

Any other time
of the signal

cycle
Both Total

No 169 68% 51 20% 29 12% 249 100%

Yes 38 46% 36 43% 9 11% 83 100%

Total 207 62% 87 26% 38 11% 332 100%
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The way of street crossing (observed) in relation to driver’s license is presented in Table 12.

Table 12: Way of street crossing (observed) in relation to driver’s license

Influence of pedestrian street crossing behaviour

Driver’s
license

Designated
crossings

Any other street
section Both Total

No 77 39% 85 43% 37 18% 199 100%

Yes 48 36% 61 46% 24 18% 133 100%

Total 125 38% 146 44% 61 18% 332 100%

A representative sketch of a road section under study (signalised pedestrian crossing) is
presented below (see Sketch 1).

Sketch 1: Representation of movements for pedestrians and cars at a signalised
pedestrian crossing 

Another representative sketch of a road section under study is presented below (see Sketch
2).
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Sketch 2: Representation of movements for pedestrians and cars at a road
section

Main findings 

From observations and analysis of questionnaire data the following findings were derived:

• Pedestrians are used to illegally cross urban streets in the city centre of Thessaloniki.
The majority (65%) of all observed persons at both intersections (140 persons) and
road sections (332 persons) do not use designated or signalised crossings.

• Young ages seem to exercise non compliant behaviour more often than elderly
people. Similarly men are systematically less compliant than women.

• When asked how often they cross illegally streets, 47% of all respondents state that
they use designated crossings and/or traffic signals, the others accepting that either
always or often violate the Highway Code as pedestrians.

• Holding a drivers’ license does not influence the behaviour of pedestrians when
crossing a street.

• In a similar way, involvement of pedestrians in accidents does not seem to influence
their behaviour when crossing urban streets. However, those not involved in
accidents stated that their behaviour would be influenced if involved in some type of
accident and most likely they would exercise a more compliant behaviour.

• As reasons for not being obedient when crossing the streets, most respondents claim
the following: lack of respect of vehicle drivers to pedestrians, inadequate pedestrian
infrastructure, long distances between successive pedestrian crossings, short
pedestrian green time at signalised intersections, lack of crossings close to the bus
stops, and others
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Conclusions 

By combining analysis results from observations and surveys and also findings from several
studies, it seems that the following reasons are responsible for both the behaviour of
pedestrians and the existing low safety level:

• Lack of proper urban planning and practices enhancing pedestrian safety. Vehicular
and pedestrian flow conflict points are often away from designated crossings. Street
narrowing at crossings is not the rule while tall buildings in most streets in
Thessaloniki city centre, make streets seem narrow even when streets in fact are
wide. 

• Drivers exercise aggressive behaviour even at pedestrian crossings, affecting in this
way the behaviour of pedestrians. 

• Though pedestrianisation of small streets has increased in the last decade, many
interventions towards pedestrians and especially students needs to be done. Local
authorities and policy makers have to alter their philosophy and turn towards
environmentally friendly transport modes rather than attempting to accommodate
increasing vehicular traffic needs
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