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1. INTRODUCTION

The aim of this paper is to compare and analyse the road safety situation and traffic
behaviour of road users in the Baltic Sea region. EU enlargement took place at 2004 with ten
new members, there are also four new countries directly connected to the Baltic Sea-
Estonia, Latvia, Lithuania and Poland.

The figure 1 shows the number of fatalities per 10,000 motor vehicles in the Baltic Sea
region countries in 2002
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Figure 1. Persons killed in road traffic accidents per 10,000 motor vehicles
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2. BASIC DATA

Two old and two new members of EU have been selected to compare the road safety
situation. Finland and Sweden are the old members of EU and having high motorization and
good road safety level characteristics. Estonia and Poland are the new member states of EU
having a medium motorization level but relatively poor road safety.

The main road safety indicators in 2002 are presented in the table 1 and figure 2. The data
is based on official statistics (1, 2, 3, 4, 5). Injury data is not accurately comparable in
details and thus is not applicable for comparison.

Table 1. Main road safety indicators in selected countries, 2002

Indicator Estonia Poland Finland Sweden

Population, 1000 1356 38 230 5195 8940

Motor vehicles, 1000 486 13275 2540 4466

Motor vehicles per 1000
inh

358 347 489 500

Motor vehicle performance,
mill.km

6843 - 48 750 70 900

Fatalities (F) 223 5827 415 560

F/1000 population 1.64 1.52 0.80 0.63

F/10,000 motor vehicles 4.59 4.39 1.63 1.25

F/100 mill.veh.km 3.26  0.85 0.79

Annual kilometrage per 1
motor vehicle

14 080

 

19 190 15 880

Figure 2. Fatality rate in road traffic accidents

After 1991 the motorization level has been raised rapidly in Estonia (from 211 to 359 per
1000 inhabitants) and Poland (from 192 to 347) when moderately in Finland (from 441 to
489) and Sweden (from 456 to 500).

The differences in road safety situation between the old and new EU members are moderate
(1.9 – 2.6 times) in population-based safety but high in vehicle based (2.7 – 3.7 times) and
travel based (4.1 times) fatality rates.

All selected countries have a visible progress in road safety. During the last decade from
1992 to 2002 the number of fatalities per 10,000 motor vehicles has been reduced from 1,9
to 1,2 in Sweden, from 2,7 to 1,6 in Finland, from 9,1 to 4,4 in Poland and from 8.1 to 4,6 in
Estonia.

Although this progress what Estonia and Poland have made in the last decade it is sufficient,
that the experience of Nordic and other high developed countries could be set as an example
for them. The deeper analysis is given in the following.
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3. CASUALTIES LOCATION

All the selected countries are highly urbanised. When analyzing the data of casualties by
location we get a picture as following in table 2.

Table 2. Fatalities location, 2002

Location EST POL FIN SWE

Urban areas 65 2663 105 146

Rural roads 158 3164 310 414

Total 223 5827 415 560

% of urban areas 29% 46% 25% 26%

The share of urban fatalities in Poland is remarkably higher, probably because of speed limit
of 60 kph in urban areas, when all other selected countries have introduced the speed limit
of 50 kph. The share of urban fatalities is high in all countries that still have urban speed
limit of 60 kph - like Russia, Ukraine, Belarus, Kazakhstan and others (43-74 %) /5/.

The share of pedestrian fatalities in towns is 10-20 % from the whole number of fatalities in
countries, where the speed limit is 50 kph and 25-50% in countries where speed limit is 60
kph.

Reducing the speed limit from 60 to 50 kph can reduce the number of accidents and
especially their severity, according to Ashton’s curve.

A pilot project carried out in 2000 in Warsaw which reduced the speed limit from 60 to 50
kph led to a 21% reduction in crashes and up to a 53% reduction in the number of fatalities
between 19.Sep-19.Nov compared to the 1999 reference period (6). Looks like, that it is very
important to implement speed limit of 50 kph in all towns in Poland.

After the introducing of a speed limit 50 kph in Estonia in 1992 the share of urban fatalities
decreased from 48% to 23% in 1999.

In the central area of Helsinki (16 km2 in 1992) the speed limit of 40 kph was introduced
instead of 50 kph. As a result the number of pedestrian fatalities and injuries decreased by
38%. In 2004 the speed limit in central area of Helsinki was reduced to 30 kph. In
Stockholm the speed limit of 30 kph will be introduced on the streets of living areas.

In the Old Town of Tallinn the traffic calming with speed limit of 20 kph is in use during last
couple of years. Now there is a proposal to introduce the speed limit of 40 kph in the city
area (1 km2) of Tallinn.
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4. SPEED LIMITS ON ROADS

There are introduced different speed limits on the roads of selected countries (table 3).

Table 3. Speed limits, kph 

Road type EST POL FIN SWE

Urban 50 60 50 50
Motorways - 130 120

100
110
90**

Highways 90
110*

90
110*

100
80**

90
70**

Secondary 90 90 80
100*

70
90

* On selected road sections, in summer: 100 or 110

** in wintertime

Estonia and Poland don’t use the experience of Finland and Sweden to reduce speed limits in
winter. When on the most highways and secondary roads in Finland and Sweden the speed
limit is 80 or 70 kph, then in Estonia 90 kph.  Maximum speed limit for Polish motorways –
130 kph seems to be too high when taking into consideration the road safety level. In result
of the road user study in Estonia the majority of road users will accept higher speed limits on
good highways for summer period.

5. FATALITIES BY ROAD USER GROUPS

Figure 3 shows the number of fatalities by road user groups per 10,000 motor vehicles.

 EST POL FIN SWE
Pedestrians 1.21 1.48 0.16 0.13
Cyclists 0.39 0.53 0.21 0.09
Motor cyclists 0.06 0.14 0.11 0.11
M/V drivers and passengers 2.94 2.25 1.15 0.92
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Figure 3. Number of fatalities by road user groups per 10,000 motor vehicles.

The differences in fatality rates by road user groups are low in the group of motor cyclists,
medium in cyclists, moped drivers, motor vehicle drivers and passenger groups (2.0 - 3.2
times) and extremely high in the pedestrian group (7.6 – 11.4 times).

The pedestrian behaviour in Estonia (probably in Poland too) is risky both in urban and rural
areas. Drunken walking, red light violation, walking on right hand shoulders of roads, low
use of reflectors and other unsafe behaviour is very common.

The list of accidents causes for car drivers is quite a long. Well-known and studied reasons
are drinking and driving, speeding, risky overtaking, drivers age (young drivers and
experience), winter driving, road conditions etc. There are much less information about the
influence of head restraints, seat belt using, children restraint, ABS-systems, air bags, drugs
usage, visibility, vehicle’s technical condition, falling asleep, illness, self-inflicted or suicidal
and- last not least- crashes with animals on roads.

There are very few light traffic roads near the public roads in Estonia and Poland. Finland,
for example, has more than 4000 km of cycle roads in connection with public road network.

6. DRINKING AND DRIVING

Drinking and driving accidents are common in all selected countries. In Estonia, Poland and
Sweden BAC level 0,2 pro mill and in Finland 0,5 pro mill level is introduced. In spite of this
drinking and driving is still remained to be a very serious problem. In Estonia and Finland it
is playing a part in almost 20 - 25% of fatal accidents /3, 4/.

One of the effective countermeasures against drinking and driving is total enforcement and
drivers testing with RBT. In Sweden the annual number of tests has been about 2 millions.
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7. PASSIVE SAFETY EQUIPMENT USE

According the studies the use of seat belts can reduce the fatality risk about 40%. Use of
seat belts and child restraint systems are presented in table 4 (7).

Table 4. Use of seat belts and child restraint systems (in per cents).

Country  Seat belts  Child restraint
 Front seat Back seat   
 U R U R U R
Estonia 65 78 20 25 34 36
Poland 68  50    
Finland 78 91 65 85 91 95
Sweden 88 96 76 88 88 97

U- urban (built up) areas

R- rural roads

If the seat belt usage will reach in Estonia and Poland up the level of some 90% as in
Sweden, the number of fatalities could be reduced annually approximately by 15%.

Many drivers have taken off the front seat head restraints or these are in too low position. As
a result, there are lots of accidents, resulting by changing the victims into wheel chairs for
the rest of their life.

The use of reflectors while moving in darkness in areas without lightning is 20% in Estonia
and 40% in Finland.

The mandatory use of motorcycle helmets has been followed in Estonia and Finland
almost perfectly.

8. MOTORIZATION LEVEL BASED COMPARISON

It is usual to illustrate the fatality rate on graphs where one axis is time. These graphs give
results, that at certain period some countries have better safety rates than others. Actually
the better analysis could be made when based on motorization level or kilometrage /8, 9/.

Ever in high developed countries the safety level has been worse than today, as the safety
improvement takes place during certain period, in parallel with motorization and living
standard development.

There are calculated safety levels for selected countries in the following, based on fatality
rate per 10000 motor vehicles during the last 30 years. Figure 4 shows the decrease of
vehicle fleet based fatality rate (F/V by increase of the motorization.
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Figure 4. Vehicle based fatality rate development in selected countries

To determine the rate of decrease of F/V ratio the correlation models have been calculated
as follows:

                                      F/V=a*Mb

Where:

- F/V is the number of fatalities per 10000 motor vehicles

- M is the motorization level (motor vehicles per 1000 of population)

- a and b are constants

Table 5.  Regression analyses results 

a b R2

POL 17.74 -0.357 0.76
EST 25.37 -0.426 0.74
FIN 54.15 -0.834 0.84

In table 5 the coefficients and regression results are given.

From the figure 4 appears that:

- F/V ratio in Finland and Sweden is getting near to saturation level;

- F/V ratio by the motorization level 200 was the lowest in Poland (in 1993), followed by
Finland (1972) and Estonia (1990); by the level 300 the F/V ratio was the lowest in
Finland (1981), followed by Poland (2000) and Estonia (1994);
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- Presented here models can be used by forecasting the number of fatalities depending
from the forecast of the motorization level.

The safety level can improve in many ways:

- Drivers must be informed of safety measures and risks, thus learning how to drive safer
and avoid accidents;

- Road users must voluntarily use available active and passive safety devices;

- Using carefully planned and enforced speed limits and other limitations, influencing
safety behaviour;

- Developing the punishment system, e.g. increasing penalties for drinking and driving or
using the demetery point systems;

- Using the best knowledge of safer road engineering measures as well as developing the
medical care and law enforcement methods;

- Using more finances on road renovation and black spot elimination etc.

The introduction of all these measures takes time and money, thus one country cannot
improve its safety situation very fast. When more developed country, then higher
motorization, also financing of road safety measures is easier as well financing the
infrastructure development projects.

9. CONCLUSIONS

The results presented above indicate remarkable differences between old and new EU
countries in road safety situation.

Estonian Road Administration has set up targets for improvement of safety on roads.
Estonian National Road Safety Program declares that in the next ten-fifteen years the
number of fatalities should be decreased by half or from 200 to 100. According to the target
set by the Council of State of Finland the aim is to reduce the number of fatalities from 400
to 250 by the year 2005. It seams to be very hard to fill this target.
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