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Introduction
• unsatisfactory number of road accidents in the 

Czech Republic

• goal of White Paper not reached in 2010

• situation calls for further strengthening of effort
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Definitions
• safety is multidisciplinar, built on three pillars: 

the vehicle, road user
 

and
 

environment
 (geometry and other characteristics)

• an accident is considered a disruption of the 
balance among three mentioned pillars

• how to measure safety? accident rate used most 
often; it is recommended to use accident 
frequency instead

Relationship between road width and safety



4

Research idea
• presentation

 
focuses on road geometry

• one of its parameters is road width

• it is the most appropriate value to characterize 
cross section
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What is the effect of road width on 
accident frequency?

 
… PROS

• Elvik et al. (2009):
 

increasing the road width 
reduces the accident frequency on rural roads, 
but may lead to a small increase in accident 
frequency in urban areas

• Hauer (2000):
 

shoulder width is more beneficial 
to safety at higher traffic volumes

Relationship between road width and safety



6

What is the effect of road width on 
accident frequency?

 
… CONS

• Strathman et al. (2001):
 

more accidents on 
motorways with wider shoulders

• Garber and Ehrhart (2000): there is no 
relationship between road width and accidents 
when controlling for traffic volumes and speed
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Research question
• most of these results come from studies 

performed in Western Europe, Nordic countries 
and Northern America

• does the same automatically hold in the Czech 
Republic as well?
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Data (1/2): accident data
• data from Czech Police
• one cause + 58 further information
• no PDO registered up to 100 000 CZK (€

 
4000)

• GPS localization since 2007
• selected period 2007 -

 
2009
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Data (2/2): road network + volume
• data from road directorate
• sections + intersections = road passport (2007)
• segments of various length according to its 

parameters
• distribution is similar for both 9.5m and 11.5m 

roads
• traffic volume data from 2005 traffic census
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Data selection
• two-lane roads only
• 9.5m and 11.5m roads are the most 

frequent
• only paved shoulder width differs
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Methods (1/4): rejection of PDO 
accidents
• only injury accidents
• only period 2007-2009 is used
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Methods (2/4): rejection of non 
related causes
• 64 causes in total
• 13 were selected
• causes related to speeding and overtaking
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Methods (3/4): grouping according 
to traffic conditions
• comparison under the same traffic volume and 

speed
• traffic volume according to the standard 

(standard + high = total)
• speed limit distinction between urban and rural 

roads
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Methods (4/4): calculation of 
accident frequency and testing of 
hypotheses
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Results
• only two significant differences
• related to rural roads at total and high volume
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Conclusions: difference between 
AF means on 9.5 and 11.5m roads
• no difference on urban roads
• difference on rural roads at total and high 

volume
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Discussion
• difference (1) may be due to insufficient safety 

culture in the Czech Republic
 

→ more speeding 
and overtaking related accidents on wider roads

• result (2) is consistent with Hauer (2000): 
shoulder width is more beneficial to safety at 
higher traffic volumes

• Stein and Neuman (2007): shoulders may 
increase safety by providing a recovery area

• opposite tendencies cause the inconsistency
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Further research
• considering

 
other traffic conditions to set the 

categories to be tested
• developing accident prediction model, taking 

into account more variables
• a model should use equal length of sections and 

predict expected number of accidents
• it could also differ between accident severity, 

type of road or geometric variables of the road
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