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FOREWORD 

This report has been prepared in the project “Future roadwork signing using new 
technology and new legislation.” The report has been prepared by Eva Liljegren, Support 
Division, Swedish Road Administration (SRA). Jan-Erik Elg, Support Division, SRA, was 
responsible for the project. 
 
Many thanks are due to Mats Wiklund, Swedish National Road and Transport Research 
Institute (VTI); Tomas Fredlund and Kenneth Svensson, Specialized Support Division, 
SRA Western Region; Carina Teneberg, Society and Traffic Division, Swedish Road 
Administration; and Christer Bergström. 
 
Eva Liljegren 
Göteborg, 30 April 2008 
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SUMMARY 
Each year, a number of traffic accidents and incidents occur in connection with roadwork zones. 
By analyzing these accidents and incidents, it may be possible to find proposals for how to 
design roadwork zones so as to improve traffic and road worker safety. The purpose of this 
report is to analyze those traffic accidents reported to the police that occurred in connection with 
roadwork. 
 
A free text search of the SRA’s accident database STRADA1 found approximately 30% more 
accidents at roadwork zones than previously reported. The number of fatalities increased, from 
nine to 20. 
 
From January 2003 through December 2007, 635 accidents related to roadwork zones occurred. 
418 of the accidents happened in the national road network, and 217 accidents on roads where 
the state was not the road maintenance authority, chiefly municipal roads. During this period, a 
total of 20 people died, 115 were seriously injured, and 838 suffered slight injuries. More than 
60% of all people involved in the accidents were male. Of the 20 people who died, 17 were 
male. Almost half of all people involved in rear-impact accidents were female, while males 
constituted 72% of those affected by single-vehicle accidents. Eight people died in single-
vehicle accidents. Two of the 20 fatalities were road workers. 
 
Of all the people involved in an accident at a roadwork zone, 70% were traveling by car, 7% by 
truck, and 6% by bicycle. The most common type of accident was rear impact, which accounted 
for 30% of all accidents and 37% of the number of casualties. The second most common, 
though it had the most severe casualties, was single-vehicle accidents, constituting 26% of the 
accidents. 
 
The European routes E4, E6, E18, E20, E22, and E45 as well as routes 40, 61, and 73 accounted 
for 42% of the accidents on the entire road network. They accounted for 60% of the accidents 
on the national roads. Many accidents occur on weekday afternoons, mainly between 4 PM and 5 
PM. June and August had the most accidents. About 80% of the accidents happened under dry 
weather conditions.2 67% of the accidents occurred on dry roadway. 
 
Many of the accidents at roadwork zones occur because a driver does not notice the roadwork in 
time or does not have enough time to stop and so runs into the vehicle in front of them or into 
equipment associated with the roadwork.Thus it is important to take actions that reduce the 
speed of road users at roadwork zones. 

 
1 Swedish TRaffic Accident Data Acquisition. 
2 Accidents related to winter road maintenance tasks, such as ploughing or salting, are not included. 
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BACKGROUND AND PURPOSE 
Each year, a number of traffic accidents and incidents occur related to roadwork. By 
analyzing these accidents and incidents, it may be possible to find proposals for the design 
of roadwork zones to improve traffic and road worker safety. The purpose of this report is 
to analyze those traffic accidents reported to the police that occurred in connection with 
roadwork. 
 
The plan was to analyze the following information: 

• Severity of injury 
• Sex and age 
• Type of accident 
• Traffic factor 
• Time of day 
• Month 
• Road and weather conditions 
• Road 
• Annual average daily traffic (AADT) 
• Influence of illicit substances 

Of the factors above, two were not studied. The AADT data are not available in 
STRADA3, and it has been regarded as too time-consuming to gather this data for each 
individual accident. However, AADT can be found in the in-depth studies4 performed on 
fatal accidents. It was decided not to study the influence of illicit substances, because the 
material is regarded as too uncertain. When the police arrive at the scene of an accident, 
the injured people have often already left for the hospital, so information about any 
substance influence is incomplete. However, it is often clear from the in-depth studies of 
fatal accidents whether or not the people involved were under the influence. 

MATERIALS AND METHODS 
The results in this report are based on material in STRADA, the Swedish Road 
Administration’s accident database, from traffic accidents reported to the police.5 The 
police form for reporting, used in the field at the site of the accident, does not include any 
special “box” or such for marking when the accident has occurred at a roadwork zone. 
However, when entering data in STRADA, it is possible to register the accident as a 
roadwork zone accident. The information presented to date by the Swedish Road 
Administration about accidents in roadwork zones is based on accidents registered as such 

 
3 Swedish TRaffic Accident Data Acquisition 
4 For every fatal accident that occurs, the Swedish Road Administration conducts an extensive analysis, referred to as an 
“in-depth study.” 
5 Traffic accidents are registered in STRADA by both the police and healthcare services. The 
information from healthcare services is not complete (not all the hospitals register accidents in 
STRADA as yet), so it was decided not to study them. 
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in STRADA. In addition to the STRADA data, material from the in-depth studies for each 
fatal accident has been studied. The material in the in-depth studies is much more detailed 
and comprehensive than the information reported in STRADA. The material from the in-
depth studies provides a clear picture of each accident, its causes, and in this case also the 
role played by roadwork in the accident. 
 
This report compiles accidents that have been registered as work zone accidents. In 
addition to this information, free text searches were also performed using words related to 
roadwork, street work, and reconditioning.6 The free text searches yielded 27% more 
accidents occurring in roadwork zones than the number registered as work zone 
accidents.7 The free text searches increased the number of personal injuries reported to the 
police by 32%. Many of the police reports are extremely terse in their descriptions of the 
accidents. They may contain as little as “TE1 [traffic factor 1] ran into TE2.” In such 
cases, free text searches do not help, because no information about the accident occurring 
in a roadwork zone has b
 
In addition to the text searches, e-mail was sent to all regional officials responsible for in-
depth studies requesting their help in locating fatal accidents that had occurred at or in 
connection with roadwork zones. After the free text searches and contacts with officials 
responsible for in-depth studies, the number of fatalities at roadwork zones increased, from 
nine to 20. The results of the free text searches and contacts with officials show that many 
accidents that occur at roadwork zones go unrecorded. Considerably more accidents are 
reported to the police than are registered in STRADA as work zone accidents or can be 
found using free text searches. 
 
Accidents that occurred during or in connection with winter road maintenance are not 
included in the report. This is because the police do not classify them as work zone 
accidents, so they are not registered as such in STRADA. In addition, it is difficult to 
search for these accidents using free text, because searches using “plough” and “salt” 
return many accidents that are irrelevant. Attempts at free text searching for winter road 
maintenance returned at least 12 accidents for 2006. The number is most likely 
considerably higher. 8 
 
Traffic accidents in STRADA relate to the entire Swedish road network: national, 
municipal, and private roads. STRADA does not indicate the maintenance authority for the 

 
6 The free text searches were performed by Tomas Fredlund, SRA Western Region. 
7 The fact that many traffic accidents at roadwork zones have not been registered as such but could be 
found through the searches was also pointed out by Fredrik Friberg in Lugnare arbete på väg (On the 
road to smoother work), an international survey for safer roadwork aimed at accident analysis and 
new methods for speeds safe for traffic. Swedish Road Administration 2007:26. 
8 Free text searches performed by Swedish National Road and Transport Research Institute (VTI). 



road on which an accident occurred.9 Thus, the accidents in this report have been 
categorized manually based on road maintenance authority: national or non-national 
(chiefly municipal). The report deals with accidents that occurred on the entire road 
network but often displays the results broken down by road maintenance authority. 
STRADA contains three categories for severity of injury: fatality, serious injury, and slight 
injury. STRADA also contains people who are uninjured and for whom data is not 
available. Data may be unavailable because a person left the site of the accident before the 
police arrived. The report is based on information about the dead and injured, unless 
otherwise specified. 

SEVERITY OF INJURY 
From January 2003 through December 2007, 635 accidents related to roadwork zones 
occurred. 418 of the accidents happened in the national road network, and 217 in the non-
national. During this period, a total of 20 people died, 115 were seriously injured, and 838 
suffered slight injuries. The number of people not injured was 334, and data on the severity 
of injury is missing for 133 people. A total of 1,440 people were involved in traffic 
accidents at roadwork zones during the five years examined. 
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Diagram 1: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by severity of injury and road maintenance 

authority. 
More fatal accidents occur in the national road network most likely because the road works 
are on a larger scale, the speed limits higher, and more roadwork is done on national roads. 

                                                      
9 Starting in 2008, STRADA contains information on the road maintenance authority. 
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In addition, the fact that fewer accidents are registered for the municipal road network may 
be a result of many of those accidents being minor and not reported to the police, chiefly 
when they involve unprotected road users. A person on a bicycle who has entered a 
roadwork zone might not report an accident to the police but will seek medical attention. 
One option for finding more accidents related to roadwork zones could be to also study 
hospital reports of accidents to STRADA, though these are incomplete because not all 
hospitals report to STRADA as yet. 
Of the total number of casualties in accidents related to work zones, fatalities constituted 
2%, seriously injured people 12%, and slightly injured 86%. These numbers can be 
compared with statistics for all traffic accidents reported to the police for the entire 
Swedish road network: 1.7% dead, 15.2% with serious injuries, and 83.1% with slight 
injuries. Compared to all personal injuries reported to the police for traffic accidents in 
2003–2007, those related to roadwork zones accounted for less than 1% for the entire road 
network. 
 

SEX AND AGE 
More than 60% of all people involved in the accidents were male. There were no major 
differences between accidents on national and non-national roads. 65% of the females in 
the accidents were driving, while 81% of the males were driving. It was more common for 
the non-national road network than for the national road network that those injured were 
also driving. Of the 20 people who died in the entire road network, three were female. One 
of the three females who died was driving at the time of the accident. Three of the males 
who died were not driving at the time of the accident. Two of these passengers were 
underage children. 
 
 
 
 
 
 
 
 
 
 
 
 
Diagram 2: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by road maintenance authority and age group. 
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l accidents was 42. 

Of all people involved in the traffic accidents in the national road network, 8% were less 
than 18 years of age. For the non-national roads, 21% of the injured were children or 
teenagers less than 18 years of age. On the national roads, 24 20-year-olds were involved 
in accidents, making this the age group most commonly affected. Nineteen 15-year-olds 
were involved in accidents on the non-national roads, making that age group the most 
commonly affected in that category. The number of accidents decreases sharply in the 65–
74 age group, most likely as a result of many people retiring and thus not driving as much 
in rush hour traffic, when many of these accidents happen. The youngest fatality was three 
years old, the oldest 82. The average age of the people in the fata

 



TYPE OF ACCIDENT 
 
Diagram 3: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by road maintenance authority and type of 
accident. 
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The most common type of accident was rear impact, which accounted for 30% of all 
accidents. However, these numbers contain great uncertainty. It is likely that the number of 
rear-impact accidents is considerably higher, because many rear-impact accidents were not 
classified as such. Of those accidents classified as unknown/other, more than half were 
rear-impact accidents10. Looking for the number of personal injuries in rear-impact 
accidents returns a result of 37%, which is because more people are involved in rear-
impact accidents than in single-vehicle accidents, for example. 
 
Single-vehicle accidents constituted 26% of the accidents and were the type of accident 
resulting in the most serious injuries. 12 people died in single-vehicle accidents, four in 
oncoming accidents, two in rear-impact accidents, one in a crossroads accident, and one 
other/unknown. Single-vehicle accidents accounted for 33% of the accidents with serious 
injuries, other/unknown accidents for 19%, and rear-impact accidents for 19% of the 
accidents. 
47% of the females were involved in rear-impact accidents, followed by 26% in single-
vehicle accidents. For males, too, rear-impact accidents were most common, at 32%, with 

 11

                                                      
10 In the opinion of the author. 



27% in single-vehicle accidents. Females constituted 48% of people in rear-impact 
accidents, 39% in oncoming accidents, 36% with unprotected road users, and 28% of 
single-vehicle accidents. In no type of accident were there more females than males 
involved. 
 
Diagram 4: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by traffic factors. 
 

0

100

200

300

400

500

600

700

Buss Cykel Gående Lastbil Moped Mc Personbil Övrigt

Ej statliga vägar
Statliga vägar

Väghållare

70% of the people had been traveling by passenger car, and 7% by truck. If one includes 
uninjured people and people for whom data on the severity of injury is lacking, the 
proportion of people in trucks increases to 10%. Eleven of the 20 fatally injured were 
traveling by passenger car, four by truck, and four by motorcycle. 60% of the people in the 
accidents with serious injuries were traveling by passenger car, the next largest category 
being pedestrians, accounting for 12%. 
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TIME OF DAY 
 
Diagram 5: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by road maintenance authority and hour of the 
day. 
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The most accidents by time of day happened in the afternoon, when many people are most 
likely on the way home from work or school and traffic is more extensive. Approximately 
21% of the accidents occurred between 8 PM and 6 AM, hours when there is less traffic. 
Nowadays, roadwork on busy roads is done in the evenings or at night, when traffic work 
is lighter. This is the case in Stockholm, for example. This is also clear from the statistics. 
Of the 171 people injured in traffic accidents on busy roads11 between 2 PM and 6 PM, only 
10 people were in accidents in Stockholm County. 
 
Three of the fatal accidents occurred in the evening after 8 PM, three happened at night, 
and the others were spread out during daytime between 9 AM and 6 PM. Almost 85% of the 
accidents occurred on weekdays. In particular, accidents on non-national roads became 
much less numerous on Saturdays and Sundays. 
 
Diagram 6: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by road maintenance authority and month. 
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11 In this case, it includes the European routes and national route 40. 
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The fact that fewer accidents happen in July is partly attributable to many road works 
shutting down during the summer break. Another reason is that considerably fewer people 
travel to and from their workplaces, because it is vacation time and traffic is more spread 
out around the clock than during other months. Less traffic at certain critical times reduces 
the risk of queues, for example, and thus the risk of rear-impact accidents. 
 
Nine people died in June, four in July, two in April and September, and the rest distributed 
throughout the year. June and October had the most people with serious injuries, 20 each, 
May having 19. 
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ACTUAL CONDITIONS AT THE TIME OF THE ACCIDENT 
More than 80% of the accidents occurred under dry weather conditions.12 16 people died 
under dry weather conditions, four in rainy weather. Approximately 80% of those seriously 
injured were involved in accidents in dry weather. 
 
Diagram 7: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by road maintenance authority and road 

condition. 
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67% of the accidents occurred on dry roadway. The fact that so many accidents happen on 
dry roadway and in dry weather depends partly on the accidents connected to winter road 
maintenance not being included and partly on speeds often tending to be higher under good 
conditions, which in turn can lead to more accidents. 

ROAD ENVIRONMENT 
The European routes E4, E6, E18, E20, E22, and E45 as well as routes 40, 61, and 73 
accounted for 42% of the accidents on the entire road network. They constituted 60% of 
the accidents on the national roads. None of the non-national roads had noticeably more 
accidents than the others. In most cases, one or two accidents happened on these roads. 
 

 15

                                                      
12 Accidents related to winter road maintenance are not included. 



More than half of all accidents occurred outside densely built-up areas. On the national 
roads, 20% of the accidents happened in densely built-up areas, compared to 95% of the 
accidents in the non-national road network. 
Diagram 8: Number of people who died, were seriously injured, or were slightly 
injured at roadwork zones, 2003–2007, by road maintenance authority and signed 
speed limit. 
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The information on speed limits is uncertain. The police reports do not specify whether it 
is the normally signed speed or the speed limit is lower because of the roadwork. It seems 
as if both data have been used. Of the fatal accidents, one occurred on a 30 kph road, two 
on 50 kph roads, six on 70 kph roads, four on 90 kph roads, and three accidents on roads 
with a speed limit of 110 kph. Almost half of the accidents with serious injuries occurred 
on 50 kph roads. 
 
Table 1: Number of people who died, were seriously injured, or were slightly injured 
at roadwork zones, 2003–2007, by road maintenance authority and county. 
 
County National roads Non-national roads Total 
Västra Götaland 131 71 202 
Stockholm 81 73 154 
Skåne 91 35 126 
Östergötland 43 10 53 
Värmland 45 6 51 
Halland 42 8 50 
Jönköping 22 12 34 
Västerbotten 18 13 31 
Västernorrland 21 10 31 
Västmanland 26 5 31 
Kronoberg 27 3 30 
Dalarna 21 7 28 
Norrbotten 20 7 27 
Södermanland 15 11 26 
Örebro 21 5 26 
Kalmar 18 2 20 
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Blekinge 12 5 17 
Gävleborg 15 2 17 
Uppsala 5 4 9 
Jämtland 6 2 8 
Gotland 1   1 

Three of the fatal accidents happened in Västra Götaland County, and three in Stockholm 
County. Two accidents happened in Västernorrland, and two in Västmanland County. The 
rest occurred in other counties. Twelve accidents with serious injuries happened in Västra 
Götaland, and 12 in Stockholm County. Seven accidents each happened in the counties of 
Jönköping and Västernorrland. 
 
Table 2: Number of people who died, were seriously injured, or were slightly injured 
at roadwork zones, 2003–2007, by road maintenance authority and municipality (the 20 
municipalities where the most accidents occurred). 
 
Municipality National roads Non-national roads Total 
Göteborg 28 48 76 
Stockholm 17 40 57 
Malmö 18 21 39 
Karlstad 27 1 28 
Helsingborg 22 5 27 
Linköping 20 7 27 
Jönköping 14 8 22 
Kungsbacka 19 3 22 
Norrköping 18 3 21 
Södertälje 11 9 20 
Västerås 15 2 17 
Mölndal 6 9 15 
Solna 8 6 14 
Umeå 5 9 14 
Falun 11 2 13 
Kävlinge 13   13 
Örebro 9 4 13 
Borås 10 2 12 
Upplands-Väsby 10 2 12 

 
The 17 fatal accidents with a total of 20 fatalities occurred in 17 different municipalities. 
The 78 accidents with a total of 115 seriously injured people occurred in 59 different 
municipalities. 
 

THE ROADWORK ZONE 
The police reports seldom specify whether a road worker was one of the casualties. Therefore, based 
on the STRADA material it is not possible to state anything about the extent to which road workers 
or road users are the people injured. If a road worker who is not sitting in a vehicle is injured, that 
person is most likely coded as a pedestrian in STRADA. Less than 4% of those injured are 
pedestrians, so most likely few road workers not in vehicles are injured in accidents that are reported 
to the police. On the other hand, they may be sitting in vehicles and be injured, but, as mentioned 
above, the police reports do not specify the extent to which this happens. In less than 10 cases, the 
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material examined states that a road worker has been injured or died. Of the 20 people who died 
from 2003 to 2007, two were road workers. 
 
The thesis that few road workers have likely been injured is reinforced by a survey done by the 
Union of Service and Communication Employees (SEKO)13 in 2007. In that survey, almost half of 
the respondents stated that they had experienced an incident at their workplace that was related to 
traffic. But only 6% answered that during the most recent year they themselves had been in an 
accident in which passing traffic was involved. 
 
It is seldom clear from the police reports if anything inside the perimeter of the roadwork zone has 
been hit. Neither is it possible always to determine, for example, whether the vehicle collided with 
in a rear-impact accident is a TMA carrier, a work vehicle in roadwork, or a road user who has 
stopped or slowed down at roadwork. In at least 20% of the accidents on the roads, it is most likely 
something or someone belonging to the roadwork site that has been run into in the accident, such as 
a TMA crash barrier, warning trailers, road signs, road maintenance vehicles, or in a few cases even 
road workers. It is highly probable that the number of roadwork vehicles and materials run into is 
considerably greater than is shown in the statistics. 
 
Even if it seems as if it is chiefly road users who suffer in accidents at roadwork zones, it is a 
difficult work environment for road workers to spend time in, especially when traffic accidents 
occur at their workplace. 
 

CONCLUSION 
Traffic accidents at roadwork zones usually occur in the daytime, under good road conditions, in 
busy traffic, and on busy roads. Based on the descriptions of accidents in STRADA and on material 
from in-depth studies, it is clear that on many occasions road users have not noticed the roadwork in 
time or not adjusted their speed. Unfortunately, it is impossible to say to what extent this depends on 
incorrect or inferior signing or marking.14 It is highly likely that it often depends on the road users 
maintaining a speed too high in relation to the signed speed and prevailing traffic conditions. A clear 
example of this is the large proportion of rear-impact accidents. Other studies also show that the 
majority of road users drive too fast near roadwork15. Thus it is important to focus on actions that in 
various ways attract attention to roadwork and lead to reduced speeds. 

 
13 SEKO (2007) Säkerhet på vägen - rapport. (Safety on the road—report.) Members survey, Väg och Ban 2007. Lina 
Lidell. 
14 The material in STRADA does not specify the extent to which road work zones have approved 
TA plans and actually have followed the plans with respect to signing etc.  
15 Swedish Road Administration (2007) Mobil portal. (Mobile portal.) Field trials on E4, E18, and route 73. Jan Salkert 
and Ulf Norell.  
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