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ABSTRACT 
Norway has among the lowest rates of deaths per 100 000 people in road transport. 
Nevertheless, serious motor vehicle crashes are among the greatest avoidable toll on public 
health. Striking differences exist between the urban and rural death rates.  

The author examines national trends in injury risk due to serious private motor vehicle 
crashes by both place of accident and place of residence. Place of accident emphasizes local 
environments and site conditions with place-based and situational behaviour. Place of 
residence reflects vehicle occupants’ mobility and travel patterns in different areas and 
suggests that geographically rooted risk behaviour influences accidents. The analyses are split 
by urban, peri-urban, and rural types of residential area, based on population size and density. 

Nationwide road traffic accident data for the period 2000–2010 for private 4-wheel vehicle 
occupants are employed for calculating rates and proportion of casualties within and outside 
different types of residential area. Trends in health risks are presented in time series for 
motorized casualties and for males in the age group 16–24 years, by type of residential area. 
The proportions of casualties within versus outside their types of residential area are 
demonstrated. In addition, the quality of the data is discussed. 

Population based rates for the period 2000–2010 for all car occupants seriously injured or 
killed by urban, peri-urban and rural residential area are presented. In sparsely populated 
areas, the yearly rates fell from 24 to 17 per 100 000 population for rural residents, and from 
12 to 5 for urban residents in the 10-year period. A rural to peri-urban to urban gradient was 
enhanced. The rate was threefold higher for rural casualties than for urban casualties. For 
males 16–24 years, the rates showed a smaller reduction. The proportions of rural casualties 
crashing in rural areas increased from 64% to 79% for all occupants in the period 2000–2010. 
The proportion of casualties involved in alcohol-impaired driving was stable. Absolute 
numbers were higher in the rural population, indicating drinking-driving dominated by rural 
males in rural accidents. Limitations exist in obtaining driving exposure measures in various 
areas. Population-based health risk differences accentuate rural areas as risk environments. 
Safety improvements have benefited urban areas and populations. Rural occupants’ mobility 
patterns imply higher mileages and speed in rural low-control system areas.  
 

1 INTRODUCTION 
Norway has one of the lowest rates of killed road users per 100,000 people. Nevertheless, 
there are continuous efforts to further reduce severe accidents and the death toll on Norway’s 
roads. The road traffic safety project ‘Vision Zero’ in Sweden and Norway, and similar 
visions or road safety strategies in other countries (Denmark, and the Netherlands), underline 
the priority area for such efforts. As traditional road safety measures show diminishing 
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returns, a common approach is to focus on the need for more radical changes in relationships 
between motorized road users, vehicles, and the road environment. Motor vehicle crashes are 
among the greatest avoidable toll on public health and, some may say, modern ‘epidemics’. 
There are reasons to disentangle the complexity of the geographical injury patterns and to test 
countermeasures in the interface between road environments and human behaviour (e.g. in 
law enforcement and education), including challenges of a broad public acceptance of new 
technology (e.g. alcohol-lockers and intelligent speed adaption (ISA)). 

One priority is to reduce the health risk among high-risk groups and areas by tracing 
differences in injury rates between urban and rural areas and monitoring vulnerable groups 
and areas. Private motor vehicle crashes account for the majority of severe injuries and 
fatalities. Severe injuries imply treatment at hospital level or emergency care). In such cases, 
severe injuries are included in health and safety perspectives because they cause substantial 
loss in terms of disability adjusted life years, often for young victims. In addition, the place 
where casualties are injured versus where they live is relevant. Norwegian traffic accident 
data render possible explorations of combinations of place of accident and place of residence.  

The purpose of this study is to examine injury risk from serious private motor vehicle 
crashes by place of accident and place of residence based on road traffic accidents nationwide 
in Norway in the period 2000–2010. Trends and gaps are explored in urban, peri-urban, and 
rural differences, and differences in place perspective, place of accident versus casualties’ 
place of residence (i.e. local or non-local casualties). Young males as the most vulnerable 
road user group with elements of rule violation are traced in nationwide road traffic data sets.  

2 THE GEOGRAPHY OF THE ROAD ENVIRONMENT AND DRIVING  
Two geographical approaches to injury risk assessments are jointly explored this article. The 
first approach relates to a rough injury gradient from mainly urban to rural areas: in general, 
traffic volume and driving patterns in urban areas create more potential conflict and crash 
situations with lower speed limits. The urban crash patterns are characterized by fewer fatal 
accidents and higher numbers of less severe crashes. In rural areas there are generally higher 
speed levels and lower traffic density, which may challenge drivers’ level of attention and 
generate fewer but more serious accidents. Several studies, mostly based on fatalities, have 
explored this pattern using different approaches and countries (Eiksund 2009, Kmet & 
Macarthur 2006; Donaldson et al. 2006, Clark & Cushing 2004; Jones & Jorgensen 2003; 
Stevenson and Palamara 2001; Borgialli et al. 2000). However, the possible explanations for 
the pattern can be broadly discussed in terms of geographical conditions (e.g. remoteness and 
weather conditions), land use, population density, and road environment (e.g. complexity, 
traffic separation and traffic calming schemes, and road design, such as speed for rural roads.)  

A second factor is the social context related to urban versus rural places, which in turn is 
linked to socio-cultural environment, including psychosocial and socio-economic status. 
Geographical variations in crash rates have been explained by income (van Beeck et al. 2001) 
and by socio-cultural or socioeconomic deprivation (Melinder 2007, Hasselberg et al 2005). 
Based on the results of a nationwide self-reported questionnaire, the effect of socio-
demographic characteristics and their compositions in rural, peri-urban, and urban areas have 
been found to be more important for differences in driver behaviour and attitudes than 
characteristics of the traffic environment (Nordfjærn et al. 2010). Often, young males are 
exponents. In another survey in Norway, Eiksund (2009) found that risk acceptance and risk-
seeking were more common in rural areas regarding speeding and non-use of seat belts. In a 
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separate study, systematic identification of rural versus urban safety culture among broader 
population groups involved traits of rule violation and usefulness of traffic safety 
interventions in disfavour of the rural population (Rakauskas et al. 2009). Third, risk exposure 
will vary geographically, influenced by a combination of motorization, transport mode use, 
and travel distances on the one hand, and transport context, time, and place and speed 
conditions on the other. 

All three factors mentioned above represent interdependent realms, which mutually 
reinforce each other, and produce macro-level aggregated effects of many ‘small’ and random 
driving decisions and behavioural traits. A fourth factor is response time and access to 
emergency health care when a life-threatening accident occurs (Muelleman et al. 2007), 
although this of less importance when both fatalities and serious injuries are examined.  

The second geographical approach to injury risk differences focuses both on place of 
accident and place of residence. The latter is more rarely applied and implies a health risk 
approach where people at risk may be exposed in the local or non-local environment 
depending on their mobility pattern, type, and level of travel. Identification of the population 
at risk in a given area is not straightforward because both residents and non-residents will be 
exposed. The absolute number of traffic injuries in an area is an insufficient measure of 
environmental risk because it probably related to a substantial population effect, i.e. relative 
risk (Haynes et al. 2005). Statistics on killed and injured car occupants from places of 
accident are not suitable for drawing conclusions about specific risk levels for people living in 
a certain place. People’s risk of encountering a traffic accident in areas other than where they 
live may vary with mobility, driving pattern, and driving behaviour (Scheiner & Holz-Rau 
2011). However, injury figures such as the number injured per 100 000 population based on 
counting injuries in an area does not show whether living in urban areas is safer than living in 
rural areas. Place of accident tend to emphasize the physical characteristics of the local site 
conditions, indicating place-based and situational behaviour. By contrast, place of residence 
reflects residents’ wider mobility in areas and suggests that geographically rooted risk-taking 
behaviour (‘neighbourhood effects’) influences accidents.  

In general, most rural crashes involve rural residents, whereas most urban crashes involve 
urban residents (Blatt & Furman 1998). However, such combinations vary over time and with 
various geographical settings. Scheiner & Holz-Rau (2011) report that a German pilot study 
conducted in 2005 revealed considerably lower risk figures for city dwellers than for rural and 
suburban populations. However, the analyses were limited to simple spatial categorization. 
Donaldson et al. (2006) considered place of residence in their regional study but did not 
attempt to produce population-based risk figures for place of residence. Rather, they 
investigated combinations between place of accident and place of residence for vehicle 
occupants in categories of urban versus rural. Crashes outside the casualties’ local area may 
be influenced by the propensity for driving in non-local areas, combined with familiarity of 
the area, attention, and fatigue (in cases of long-distance driving). By contrast, driving in non-
local areas tends to take place on roads with high speed limits, and hence implies a higher 
risk.  

3 MATERIAL AND METHODS 
This study is that nationwide road traffic accident data files from Norwegian Road 
Administration are employed for a time span of 10 years, in the period 2000–2010, and from 
1998 for males 16–24 years to adjust for smaller numbers in subgroups. The material covers 
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serious, very serious, and fatal injuries. They have low underreporting and missing variables. 
The study comprises 4-wheel private motor vehicles (not taxies, lorries, all-terrain vehicles)  

In addition, the study focuses on young males, which represent the high-risk group for 
motor vehicle crashes. They are highly overrepresented studies of rule-violation behaviour. 
The rule-violation variables used in the present study are non-usage of seat belts and alcohol-
impaired driving (i.e. drivers or other car occupants involved in alcohol-related accidents). It 
is problematic to using existing road traffic accident records for Norway as a basis for 
interpreting speeding. Information on speeding is incomplete and therefore require deeper 
interpretation because speeding is highly dependent on the traffic situation and road 
environment. Missing percentages on suspicion of alcohol imply a weak underestimation of 
the magnitude of drinking and driving, and percentages on drug abuse may be missing. 

Casualties’ place of residence, registered as municipalities; was reduced from 442 to 429 
during the period 2000–2010 and they are adjusted in the area types by the author. They were 
aggregated to urban, peri-urban, and rural, based on population size and adjusted for 
centrality in relation to bigger cities. The rural area type covers below 5000 population, peri-
urban 5001–15 000 population, and urban above 15 000. These area types are not 
homogeneous and contain varying features of sparsely populated areas, population sizes, and 
degrees of ‘over-bound’ or ‘under-bound’ urban municipalities. I.e the urban areas may cover 
some ‘rural areas’ in their outskirts and some roads with speed limits above 60 km/h, as in 
rural areas. Analogous rural municipalities comprise some densely populated areas (villages) 
and roads with 50 km/h limits. The rural municipalities are larger in area than urban and peri-
urban areas, giving long-distance rural drivers a higher probability of driving in a rural area.  

The selection criterion for this study is motorized road users, specified as private 4-wheel 
automobiles drivers and occupants killed or seriously injured in the period 2000–2010, with 
registered place of residence: N = 7671. For a special study of young males in the age group 
16–24 years, the time period is extended to 1998–2010 in order to reduce the chance of small 
numbers in breakdown statistics. Population figures and number of casualties recorded by the 
area types are presented in Table 1. 

The casualties’ degree of registration for residential municipality for the whole country is 
84.7% in 2000–2004 and 91.9% in 2007–2010. Specific missing percentages for seat belt use 
applied for males 16–24 years are 48% for 2000–2004, and 37% for 2007–2010. The missing 
percentages are due to inadequate police registration at the scene. The fact that unbelted 
occupants are more likely to sustain serious injuries implies that among ‘the missing 
information on seat belt’, there are good reasons for giving conservative estimates of the 
proportion of unbelted casualties. Correspondingly, missing percentages for alcohol suspicion 
in young males are 0.6% for 2000–2004 and 4.1% for 2007–2010. A possible systematic bias 
may be underreporting (or misclassification) in rural municipalities due to readiness to carry 
out accident inspections and arrival by the police at the scene. In this study rate calculations 
are based on health risk supplemented by proportions. Weaknesses are attached to 
percentages. Missing data by area types may distort rate comparisons. It is a longitudinal 
study covering three periods for total number of casualties or two periods for males 16–24 
years. 
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Table 1: Population size and centrality of Norwegian municipalities, for the period 2000–
2010. 

Type of area  
  

No of 
municipalities 

Total population (in 1000) No. and % of casualties’ residence 
2000 2008 2000–2004 2005–2010 

  Rural 330    1330 ( 29.7%)    1336 (28.2%) 1484 (  40.6%) 1471 (  43.9%) 
  Peri-urban 66   924 ( 20.7%)       989 (20.9%)    850 (  23.3%)   777 (  23.2%) 
  Urban 36 2218 ( 49.6%)    2412 (50.9%) 1320 (  36.1%) 1100 (  32.9%) 
  Norway 442    4472 (100%)   4737 (100%)    3654 (100%)       3348  (100%) 
 

4 RESULTS 
This section focuses on the health risk of the vehicle occupants, i.e. rates by place of residence 
aggregated to three types of area (urban, peri-urban, and rural). Thereafter, combinations of 
place of residence and accident and then young males and risk violation are considered.  

4.1 Trends in vehicle occupants’ health risk in the period 2000–2010  
Figures 1 and 2 show the trends in health-risk rates for vehicle occupants by type of 
residential area by driving in densely populated and sparsely populated areas. The rates for 
driving in densely populated areas decreased and fluctuated from about 3–2.5 to less than 1 
per 100,000 population between the year 2000 and 2010. No geographical gradient emerged. 
The rates are reduced by 2.5 times during the period, and more for urban occupants The 
figures show an overall fall in the numbers of serious accidents in densely populated areas. 
 

 
 
Notes: Rates adjusted for 20% missing municipality of residence. (Inflated rates based on an assumption of a 
proportional distribution similar to the existing rural, peri-urban and urban proportions) 
 

Figure 1: Persons killed or seriously injured per 100 000 population, in private 4-wheel 
vehicle accidents in densely populated areas, by type of residential area, 2000–2010.  
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Figure 2, driving in sparsely populated areas, reveals a pattern with high rates and a 
striking rural–urban gradient. A decrease in these rates implies an accentuation of the urban, 
peri-urban, and rural profile. The fall is from 24 to 17 per 100 000 population for rural 
residents, and from 12 to 5 per 100 000 population for urban residents. The relative gradient 
increased in 2010. The rate is threefold higher for rural casualties than for urban. The rural 
population experienced a relatively health risk deterioration though the rate level is lower in 
all areas.  
 

 
 
Notes: Rates adjusted for 20% missing municipality of residence (Inflated rates based on an assumption of a 
proportional distribution similar to the existing rural, peri-urban and urban proportions.) 

Figure 2: Persons killed or seriously injured per 100,000 population in private 4-wheel 
vehicle accidents in sparsely populated areas, by type of residential area, 2000–2010. 

4.2 Place of residence versus accident for all occupants 
Three matrixes show how the casualties are spread out by place of residence and place of 
accident. Focusing on the health risk approach, table 2 for the period 2000–2003 show the 
rural occupant dominance (in absolute numbers). 64% of rural occupants are killed or injured 
in a rural type of area (i.e. local rural area or non-local rural areas), succeeded by crashes in 
urban areas (22.5%). Urban occupants are the second biggest group and they crash even 
relatively more frequent in their ‘own’ type of residential area (the urban proportion is nearly 
74%). Also the majority of peri-urban car occupants are crashing in peri-urban areas, but here 
the proportion is lower near 56%. No matters where, these proportions show that for area of 
accident, even type of area, there is no strongly coincide with area of residence. The findings 
support Haynes et al.’s (2005) claim that ‘psuedo rates’ based on place of accident do not 
reflect the true population-based rates. The findings support Haynes et al.’s (2005) claim that 
‘psuedo rates’ based on place of accident do not reflect the true population-based rates . 
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Table 2: Persons killed and seriously injured in private 4-wheel motor vehicles by type of 
place of residence and place of accident Norway, 2000–2003 

  
 
 
 Place of  
 residence 
  

Place of accident 
  Rural Peri-urban Urban Total % (N) 
Rural 64.1% 13.4% 22.5%    100% (1456) 
Peri-urban 20.8% 55.8% 23.3%    100% (677) 
Urban 13.3% 12.9% 73.8%    100% (814) 
Total pop (N) (1183) (678) (1086)    100% (2947) 

 
Tables 3 and 4 show the trends in combinations of place of residence and place of accident. 
For the period 2004–2006 the most pronounced change in the pattern is the strong reduction 
in the share of urban place of accident for rural, peri-urban and urban occupants. For rural car 
occupants the urban place of accident proportion is reduced to nearly a third from the 2000-
2003 period (22.5 to 8%). Analogous the proportion urban casualties in urban accident areas 
fall from 74% to 47%. Accordingly more casualties are injured or killed in their ‘home’ type 
of area. 78.5% of rural occupants crash in the rural area type.  
 

Table 3: Persons killed and seriously injured in private 4-wheel motor vehicles by type of 
place of residence and place of accident Norway, 2004–2006 

  
 
 
 Place of  
 residence 
  

Place of accident 
  Rural Peri-urban Urban Total % (N) 
Rural 78.5 13.6 8.0 100% (797) 
Peri-urban 23.6 66.1 10.3 100% (436) 
Urban 32.3 20.3 47.4 100% (666) 
Total pop. (N) (944) (531) (424) 100% (1899 

 
The period 2007–2010 confirms this trend, though at a low pace. The exception is a weak 
increase in urban occupants crashing in urban areas (up to 50%). The absolute number of 
killed and injured occupants (yearly) is still falling strongly (cf. figures 1 - 2). During the time 
span the percentage of rural casualties crashing in rural areas has increased from 64% to 79%.  

Table 4: Persons killed and seriously injured in private 4-wheel motor vehicles by type of 
place of residence and place of accident Norway, 2007–2010 

   

 
 Place of  
 residence 
  

Place of accident 
  Rural Peri-urban Urban Total % (N) 
Rural 79.4% 13.7%  6.9% 100% ( 946) 
Peri-urban 27.8% 62.5%  9.7% 100% ( 504) 
Urban 32.5% 17.7% 49.8% 100% ( 650) 
Total (N) (1102) (560) (438)  100% (2100) 
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Here it is assumed that casualties with missing place of residence are distributed similar to the 
non-missing distribution due to no distinct indication on urban or rural bias in the missing 
data. The fall in casualties could be related both to stronger urban road improvements during 
the period, changing driving patterns and mode of transport among the three residence groups.  

4.3 Trends in health risk 2000–2010, young male occupants 
In the period 2000–2010 males 16–24 years represented 22.7% of all private 4-wheel vehicle 
casualties, a slight reduction from 23.5% in the 2000-2003 to 21.4% in 2008–2010. This is 
due to changes in demography, proportions of licence holders and mode of transport. 

Only the rates for young males driving in sparsely populated areas are presented here. 
There are small numbers are small and there were no significant differences between 
casualties’ areas of residence for densely populated areas. A longer time spend is included In 
order to avoid small numbers and ensure statistically reliable rates, the data for a longer time 
span are used. Figure 3 shows a marked urban - –peri-urban –rural gradient with diminishing 
rates, as for all occupants. There was a fall from 111 to 69 per 100 000 males rural residents 
in the age group 16-–24 years for rural residents, and from 42 to 15 for male urban residents. 
In 2010, the relative geographical gradient was more intensified in 2010, more than for 
gradient for the total casualties. The rate of was 4.5 times higher for rural young casualties 
than for urban ones. Evidently, the young male rural population has experienced strong 
deterioration in relative health risk, even though the rates have been reduced in all area types. 
 

 
Notes: Rates adjusted for 35% missing municipality of residence 
 

Figure 3: Males 16–24 years, killed or seriously injured per 100 000 population in private 4-
wheel vehicle accidents in sparsely populated areas, by type of residential area, 1998–2010. 
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4.4 Place of residence versus accident, young males 
The proportion of vehicle occupants involved in accidents in the same type of residence area 
as type of accident area is higher for young males than for vehicle occupants in general. Table 
5 shows that almost 82% of rural youths crashed in rural areas in the period 2000–2003. The 
corresponding figures for peri-urban and urban males 16-24 are 63% and 67% in their “home” 
areas. There was a low percentage of rural and peri-urban driver accidents in urban areas. 
 

Table 5: Males 16–24 years killed or seriously injured in private 4-wheel motor vehicle 
accidents, by type of place of residence and place of accident, in Norway, 2000–2003. 

 
 
Place of 
residence 
  

Place of accident 
  Rural Peri-urban Urban Total % (N) 
Rural 81.7% 11.4%  6.9% 100% (290) 
Peri-urban 10.6% 62.7%  8.8% 100% (152) 
Urban 21.8% 11.5% 66.7% 100% (234) 
Total (N) (322) (161) (193) 100% (676) 

 
The pattern for 2008-2010 the pattern was fairly consistent with the period 2000-2003 (Table 
6). Nevertheless, for young urban males there was a geographical shift from urban place of 
accident particularly towards peri-urban accident areas. Moreover, the number of young male 
casualties dropped considerably for all combinations of place of residence and accident  
 

Table 6. Males 16–24 years killed or seriously injured in private 4-wheel motor vehicle 
accidents, by type of place of residence and place of accident, in Norway, 2008–2010. 

  
 
Place of 
residence 
  

Place of accident 
  Rural Peri-urban Urban Total % (N) 
Rural 80.4% 12.3%   7.3% 100% (179) 
Peri-urban 16.9% 72.3% 10.8%    100% (  83) 
Urban 22.1% 20.6% 57.3%    100% (  68) 
Total % (N) (173) (96) (61)  100% (330) 

 
Between the periods 2000-2003 and 2007-–2008, the proportion of casualties for males with a 
rural residence has not increased in total among young male car-occupants, although there 
was a higher proportion of rural accidents involving young males from peri-urban and urban 
areas. There was no similar tendency to amplification in coincidence of area type of accident 
and residence as for all occupant crashes. It seems that most of the young males’ driving was 
local and they were less involved in accidents in other types of areas (transients).  
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4.5 Alcohol -impaired driving and driving without seat belts  
In table 7 the proportion of young male casualties by place of residence and place of accident, 
is shown together with the percentage of casualties suspected of being under the influence of 
alcohol, for the periods 1998-2004 and 2005-2010. In the first period, rural male casualties 
dominated in terms of absolute numbers, and 82 % were injured in accidents in rural areas, of 
which 27.7 % were impaired by alcohol. The percentages of alcohol -related accidents were 
lower in peri-urban and urban areas. In total, 70.5% of peri-urban male casualties occurred in 
peri-urban accident areas, of which 21.5% were impaired by alcohol. Urban young males had 
the lowest proportion (63.3%) of accidents within local urban areas, but 31.3% of the 
accidents were alcohol-related. The overall percentage of casualties involved in alcohol-
related accidents in urban areas was at the same level as for urban and rural casualties. 

Table 7. Males in the age group 16–24 years killed or seriously injured in private 4-wheel 
motor vehicle accidents, by type of place of residence and place of accident, in Norway, 
1998–2004. Percentages, and within-group percentages of alcohol-impaired driving. 

 Place of accident 
 
 
 
Place of 
residence 

  Rural Peri-urban Urban Total % (N) 
 Total

% 
% 

alco 
Total 

% 
% 

alco 
Total 

% 
% 

alco 
Total % % alco 

Rural 82.0 27.7 11.5 24.1 6.5 18.2 100% (  506) 26.7% (135) 
Peri-urban 19.2 17.3 70.5 21.5 10.3 25.0 100% (  271) 21.0% (  57) 
Urban 24.8 17.6 12.0 24.4 63.3 31.3 100% (  343) 27.1% (  93) 
Total % 
(N) 

49.3 
(552) 

25.2 
(139) 

25.9 
(290) 

22.4 
 (65) 

24.8 
(278) 

29.1 
 (81) 

100% (1120) 25.4% (285) 

 
In the period 2005-–2010, two striking trends emerged (Table 8). First, there was a general 
reduction in total casualties and alcohol -related casualties for the three residential groups. 
There was a strong decrease was in urban young male casualties (47%) and an even stronger 
decrease in the numbers of casualties of alcohol-related accidents (65%). The second trend 
was the geographical redistribution, with a shift in alcohol -impaired casualties away from 
urban areas and towards rural areas. The trend was manifested not just in a relative rise in the 
numbers of rural young men involved in rural alcohol-related accidents, but also in a rise in 
the percentage of alcohol -related urban casualties in rural areas during the time span. 
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Table 8: Males in the age group 16–24 years killed or seriously injured in private 4-wheel 
motor vehicle accidents, by type of place of residence and place of accident, in Norway, 
2005–2010. Percentages and within-group percentages of alcohol-impaired driving. 

 Place of accident 
 
 
 
 
Place of 
residence 

  Rural Peri-urban Urban Total % (N) 
 Total 

% 
% 

alco 
Total 

% 
% 

alco 
Total

% 
% 

alco 
Total % % 

alco 
Rural 81.4 30.2 12.0 20.5   6.6 25.0 100% (366) 28.7% (105) 
Peri-urban 18.1 22.6 67.3 28.7   8.8 26.7 100% (171) 25.7%  ( 44) 
Urban 24.2 25.0 17.6   3.1 58.2 19.8 100% (182) 18.1%  ( 33) 
Total % (N) 51.9 

(373) 
29.0 
(108) 

28.0 
(201) 

21.4 
(43) 

20.2 
(145) 

21.4 
(31) 

100% (719) 25.3% (182) 

 
The proportion of missing information on protection (mostly seat belt) was 54% in the period 1998-
2004 and 43% in 2008-2010. For non-belted casualties by place of residence and place of accident in 
the first period, rural male youths accounted for the highest absolute number of casualties. (Table not 
shown.) Rural casualties accounted for the highest absolute numbers in rural accidents. For rural 
males, the highest percentage (77%) of non-belted casualties occurred in urban areas (albeit only few 
cases). Urban non-belted casualties were lowest in absolute numbers and by percentages. The pattern 
did not change dramatically between the periods 1998-2004 and 2005-2010. The total numbers were 
reduced for all three types of places of residence (taking into account the shorter length and fewer 
missing numbers in 2005-2010). The strongest relative reduction occurred among peri-urban young 
males. The percentage of non-belted urban occupants dropped in urban area accidents. For other 
young male vehicle- occupants the proportions were stable compared with the previous period. 
 

Table 9: Males in the age group 16–24 years killed and seriously injured in private 4-wheel 
motor vehicle accidents, by type of place of residence and place of accident, in Norway, 
2005–2010. Percentages of non-belted casualties (N = number of non-belted casualties) 

 
 
Place of 
residence 
  

Place of accident 
  Rural Peri-urban Urban Total % (N) 
Rural 54.9% (  95) 38.1% (    8) 64.3% (  9) 53.8% (112 of 208) 
Peri-urban 28.6% (    6) 56.7% (  38) 44.4% (  4) 49.5% (  48 of   97) 
Urban 39.3% (  11) 33.3% (    6) 41.8% (23) 39.6% (  40 of 101) 
Total % (N) 50.5% (112) 49.1% (  52) 46.2% (36) 49.3% (200 of 406) 

 

5 DISCUSSION 
The results of the study clearly show that rural areas are the most risk-filled areas for traffic 
accidents involving 4-wheel vehicles, and the most affected are rural vehicle-occupants in all 
age groups and for young males in particular. By the authors’ knowledge, national place of 
accident and place of residence patterns have not been presented for other countries. Two case 
studies were recently performed in German regions (Scheiner & Holz-Rau 2011). Comparable 
approaches illustrating the urban-rural disparities in risk raise the question of whether 
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substantial differences in geographical risk level are tolerable, and whether the differences are 
due to driving distance or risk per kilometre driven. Should all population groups have the 
same right to safe driving or transport conditions regardless of their place of residence?  

Equal opportunities of driving in a safe environment for all road users relates to critical 
issue on what should be adjusted for. Types of driving environment as a control for road type, 
posted speed limits in areas (proxy for impact speed), categories of drivers by age, sex, 
driving experience (proxy as years holding a license) and driving in higher risk periods in a 
24-hour cycle. A further issue concerns the type of journey undertaken. Most traffic injuries 
relate to leisure activities, which are less essential compared to work-related journeys, and 
could therefore be subject to other equality or equity judgements.  

In Norway, the Vision Zero road traffic safety project provides for safe private road 
transport in accordance with the Road Traffic Act through non-acceptance of rule violations. 
Consequently, possibly urban-rural risk -behaviour differences due to violation of traffic rules 
cannot be compensated for according to this view. Safety cost-benefit analysis implies that a 
measure is taken if the benefits of measures outweigh the costs. Analyses are sensitive to 
value assessments, neglect distribution issues (e.g. willingness to pay), and may point in 
favour of investments in highly populated areas. Road safety investments are most ‘profitable’ 
in densely populated areas where more road users benefit from them and the scope for 
reductions in the numbers of accidents are higher. Thus, a classic trade-off between 
geographical efficiency and equality emerges.  

Mobility is regarded as a merit good. Nevertheless, the welfare benefits of driving are a 
contested issue. Accessing services or activities away from is usually regarded as a ‘sacrifice’ 
in terms of costs and time usage, especially for those living in remote areas. By contrast, Elvik 
(2008) points out that the advantage of having a transport system is the opportunity to travel, 
and the most advantaged group, which travels the most, should experience a higher risk of 
involvement in accidents. Regardless, travel undertaken by one group of road users imposes 
an additional risk on others, such as vehicles in collisions with pedestrians or other vehicles.  

It may be useful to apply a decomposition approach or a disaggregate analysis (Noland & 
Quddus 2004) to distinguish the different areas and groups exhibiting the highest risk and 
their risk behaviour at a place of accident. Young male drivers’ inexperience may be 
reinforced by their incautious driving style and rule violation. Although biggest drink-driving 
problem have reduced in terms of numbers, the relative geographical differences have 
increased. This is related to changing attitudes and behaviour among urban versus rural males, 
the extent of police checks, detection risk, the public’s watchfulness and reporting, public 
transport options at night-time, and geographical differences in the driving style. 

Regarding non-use of seat belts, the geographical combinations of young male casualties 
resemble the drink-driving pattern. Accidents in rural areas predominantly involve non-belted 
young rural males. In the period 2000–2010, the total number of accidents is reduced for all 
residence groups, although relative differences increased. The patterns and trends in Norway 
may be rooted in socio-geographical variation in risk perception, attitudes, symbolic actions, 
and “‘showing off”’ in rural subcultures, the unequal effects of safety campaigns, and driving 
distances (Eiksund 2009). These findings are in general congruent with previous studies that, 
have demonstrated an urban-rural gradient in such risk-reducing behaviours (Rakauskas et al., 
2007). There is a specific gap in knowledge if such risk violation mostly takes place in local 
areas (i.e. similar types of driving conditions) or if risk-taking behaviour occurs most 
commonly in non-local areas. Familiarity with the local environment and time-conditioned 
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attention, have been put forward as arguments for restrictions on driving distance and ‘non-
local’ driving for vulnerable drivers. Further, a graded driving license (GDL) may reduce 
injury risk (Marshall et al. 2002). However, geographical studies of risk effects related to 
driving in local versus non-local environments are non-existent. 

Clearly, the striking urban-rural differences are a safety and health problem. Even though 
some the incidences of highly severe injuries and fatalities may be attributed to exposure to 
the traffic system and risk-taking behaviour the sum effects of all road system improvements 
in all sets of figures should not be neglected. In Norway and other countries, recent physical 
safety efforts and road improvements have favoured urban and partly peri-urban high-volume 
road traffic investments in order to achieve reductions in casualties in absolute number. The 
relative risk and distribution among population groups and areas have been of secondary 
concern in relation to the prospects of large reductions in the numbers of accident in areas 
with large amounts of traffic. 

One type of limitation of the study is related to data reliability, namely systematic 
underreporting of misclassification of place of residence. There are a few clues to suggest, for 
example, that young drivers live in urban areas as a consequence of their place of education. 
Drivers may perform the bulk of their driving in other municipalities than where they 
officially reside (commuters). In addition, the three area types could be more nuanced.  

The importance of omitted variables in the present study should not be excluded. There are 
clues to exposure differences: rural young males drive longer distances than urban young 
males (Bjørnskau 2009). It is complicated to measure exposure to risk adequately; moreover 
risk is context-dependent (e.g. night driving, and job trips). Sound research designs should 
address valid and situational exposure measures in rural and urban areas. Accurate control for 
exposure to risk may remove a large part of the geographical differences in the statistics for 
casualties, perhaps lower for young males. Although the differences will hardly disappear due 
to that rural driving may imply higher speed and scopes for risk compensation, more frequent 
night driving, poorer driving conditions, and presumably a high-risk socio-cultural 
environment. In a safety strategy, there is a need to take into account various mobility needs. 
Rurality and remoteness are contextually embedded in the geography of traffic injuries.  

There are limitations in feasible physical safety measures in rural areas due to investment 
costs (e.g. crash barriers, road improvements, and removal of road-side objects). The 
alternatives are a restrictive behavioural safety policy in terms of lower or differentiated speed 
limits followed by Automatic traffic controls, alco-locker, intelligent speed adaption, and 
police checks. Such efforts may balance individual liberty and safety, whereby interventions 
affecting freedom may be more critical in vehicle-dependent societies. Social marketing could 
influence values, social norms and practices that give prestige and are sought after in a 
transition from a risk culture to a safety culture. At best, geographic equality is an ideal that 
Norwegian society may strive towards. Most people would probably disapprove of the same 
right to safe private transport regardless of where they live. 

6 CONCLUSION 
Population -based health risk differences accentuate rural areas as risk environments for 
driving. Safety improvements have mainly benefited urban areas and populations. Rural areas 
appear as risk environments particularly for drivers that live in such areas, but also for peri-
urban and urban vehicle-occupants that travel there. Rural - peri-urban - urban gradients have 
been accentuated, even though the rates have decreased in all area types. In relative term there 
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is a substantial geographical redistribution of risk in rural areas’ disfavour. It is most evident, 
and stable, for young males. Despite a paramount national focus and strong reactions, 
injunctions, and high fees, the proportion of non-belted and alcohol-impaired drivers involved 
in serious accidents is not falling. In the case of young males, the highest proportion of these 
rule violations occurs when driving in rural areas. Is this a geographically unequal risk? 

Rural drivers represent a different mobility pattern, in terms of higher mileages and speed. 
Rural areas tempt both urban and rural drivers to drive at higher speeds. Furthermore, few 
regulations and the low-level of control systems may trigger risk-taking. Long distances and 
poor public transport options enhance risk exposure. (Eiksund 2009). Social learning should 
be initiated bottom-up, linked to awareness of non-acceptable behaviour (‘cultural shift’), 
social marketing, self-interests, and combined with education, GDL, and local campaigns 
(Keating 2007; Harre et al. 2005). 
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