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Foreword 
 
A total of 25 studies and reports were launched between 2002 and 2005 under the 
long-term research and development programme for road safety (LINTU) jointly 
run by the Ministry of Transport and Communications, the Finnish Road 
Administration (Finnra), the Finnish Vehicle Administration (AKE), and the 
Central Organization for Traffic Safety in Finland (Liikenneturva). The total 
estimated cost of these projects was EUR 1 million.  

This report is a brief summary of the topics of the project application rounds 
organized under the LINTU programme, the objectives and content of the studies 
and reports accepted for inclusion, and their principal results by topic. Chapter 4 
contains a list of the results, future research needs and required traffic safety 
measures which the management group considers the most significant. 

This summary report is published only in electronic form, and will be 
subsequently updated to incorporate the results of projects launched between 2006 
and 2008. 
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1 Introduction 
1.1 Objectives of the programme 

In the action and communications plan drawn up for the launch of the LINTU 
programme (Publications of the Ministry of Transport and Communications, 
B22/2002), the primary goal of the programme was determined as improving the 
preconditions for road safety work so that the traffic safety goals set by the 
government would be achieved and the state of road traffic described in the traffic 
safety vision would be approached.  

Programme-level goals the attainment of which contributes to attainment of the 
above primary goal include:  
• producing new research information to support implementation of the 

measures mentioned in the resolution and the National Traffic Safety 
Programme, e.g. assessments of the road safety impact and other effects of 
projects and of the cost-effectiveness of various measures, in order to direct 
action in an optimal way 

• increasing appreciation of traffic safety and thus awareness of and 
consideration for traffic safety in decision-making 

• making the traffic safety vision clearer and more concrete 
• raising the public profile of traffic safety efforts (measures based on research 

information, credibility) 
• increasing cooperation and communication between the organizations in the 

traffic safety sector.  
 
The following further goals were set for the research programme in order to 

boost development of the traffic safety sector: 
• increasing the attractiveness of traffic safety in postgraduate training and thus 

bringing new scientists into traffic safety research under expert guidance 
• highlighting and reinforcing the multi-disciplinary nature of the traffic safety 

sector and attracting new, innovative scientists from fields traditionally not 
involved in traffic safety research. The long-term vision has also highlighted 
the importance of traffic medicine, which prioritizes the prevention of serious 
consequences over the prevention of actual accidents. Studies and 
postgraduate training in vehicle technology and road technology, and in the 
study of road users, are declining. In vehicle technology in particular it would 
be important for Finland to supply feedback to the EU, which is the level 
where the standards for the vehicle sector are set. 

• making the use of limited research resources (both financial and human) more 
efficient, avoiding overlap and enhancing the communication and cooperation 
between scientists and other actors essential for improving traffic safety. 
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1.2 Programme evaluation 

The programme, its results and the quality of the process were evaluated in 
autumn 2005. The evaluation was conducted by the external evaluation 
consultants YY-Optima Oy. The evaluation did not cover the content of projects 
funded under the programme. The evaluation showed that the programme as a 
whole has served its purpose well. It has helped to pool the resources of various 
actors and to conduct discussions on the topics of traffic safety research and their 
focus areas. The research projects have generated new research information. 

The evaluation noted that the LINTU programme should now focus on laying 
the groundwork for research with a longer time span and larger projects so that 
important topics can be addressed as comprehensively as possible. The question 
of resourcing for project steering must be addressed. It was also noted that the 
LINTU programme is not very well known outside the domain of experts, on 
whom its communications have largely focused. It is necessary to draft a 
summary report on the results of the programme. In the future, more attention 
should be given to project-specific plans for communications and the exploitation 
of research information. 

Based on the conclusions of the evaluation, the LINTU programme steering 
group has made the following policy decisions: 
• The observation about the need to accumulate research information is relevant 

and serves to make the use of limited research funding more efficient. On the 
other hand, it should be noted that traffic safety research did not appear out of 
nowhere: many LINTU projects have drawn on existing research information 
and contributed to the vision by focusing research on areas already known to 
be important. Continuity in content is important and must be taken into better 
account in the future. 

• The research projects so far have been fairly small on average. However, 
projects were not selected on the basis of their costs; the qualifications of the 
scientists involved and the quality and significance of the projected results vis-
à-vis the vision were also considered. Because there are important safety 
factors involved in many different sectors, there is a certain lack of focus in 
the range of research topics too. Small projects may be preliminary studies or 
literature reviews, i.e. the first stages of more extensive research projects.  

• Guaranteed funding for traffic safety research has been seen to increase the 
value of the field, research activity there and recognition of the need for 
continuous research.  

• Continuing the programme and research cooperation is considered highly 
important, and annual funding for the LINTU programme (or some other form 
of research cooperation) must be secured in the future. Other participants and 
funding providers will be involved in the process as far as possible.  

• More attention must be paid to the exploitation and distribution of research 
information. Publicity within organizations (to management and to experts) 
will continue and will be improved as necessary.  
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2 Project application rounds 
 
The following tables contain a brief summary of the project application rounds 
launched under the LINTU programme between 2002 and 2005. The actual 
projects launched are discussed in the sections noted in the tables. 

 
 

Application round 14 June 2002 (these so-called pilot application projects are not 
included in this report) 
Research topics and 
number of proposals 
received for each 
(total: 12) 
 

• Changes in the operations of road safety bodies caused by 
the traffic safety vision (1 application submitted) 

• Evaluation of measures under the traffic safety plan 2001-
2005 from the viewpoint of the vision (1) 

• Project applications were also invited for some other topics 
related to the implementation of the traffic safety vision (10) 

Projects launched  
(total: 3) 
 

• Comparison between different legislative systems of 
automatic speed enforcement,, HALTI, LT-Konsultit Oy  

• Municipalities decision makers’ opinions about traffic safety  
, LIITU-POP, Plaana Oy  

• Opinions on the Finnish traffic safety vision and catering for 
traffic safety issues in two organizations, KOTKA, VTT  

 
 
 

Application round 29 October 2002 
Research topics and 
number of proposals 
received for each 
(total: 64) 
 

• Implementation of the vision (34 applications submitted): 
• evaluating the measures of the traffic safety plan from 

the point of view of the vision 
• promoting appreciation of traffic safety and 

implementing changes required by the vision in the work 
of various parties  

• the cost of improving traffic safety; price and cost-
effectiveness of various traffic safety measures 

• improving the safety of bus/coach traffic from the point 
of view of the vision  

• Interactive traffic and land use planning (8), e.g.: 
• trends in regional and urban structure, steering potential 

and impact on traffic safety 
• improving the safety aspect in traffic system planning 

and land use planning  
• interactive land use and traffic planning with a view to 

better traffic safety  
• Effect of changes in society on traffic behaviour and/or traffic 

safety, and preparing for these changes (22), e.g.: 
• trends in driving skills and styles in relation to social 

trends and lifestyles  
• ageing of the population, driving health, driving ability 
• development of traffic behaviour monitoring and of 

indirect traffic safety indicators  
• the impact of public opinion on political solutions  
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Projects launched  
(total: 11) 
 

• Wintertime traffic and traffic safety in Finland and Sweden, 
SUORUO, VTT (section 3.12) 

• Traffic safety of buses and Bus driver questionnaire (bus 
drivers’ views on improving traffic safety in public transport), 
JL, Jp-Transplan, (section 3.10) 

• Cost-effectiveness of road investment projects from the road 
safety perspective, LIIKUTUS, VTT (section 3.2) 

• Promoting traffic safety in land use planning, LIITUKAAVA, 
Talentek Oy, Motiivi Oy (section 3.3) 

• The effects of young drivers’ life-style and values on traffic 
safety attitudes, driving behaviour and accident involvement, 
ELÄMÄNTAPA, University of Helsinki (section 3.8) 

• Winter conditions train. First snow — What drivers learn 
while adapting themselves to difficult conditions, ENSILUMI, 
Valmixa Oy (section 3.8) 

• Personal safety programmes for drivers, KOTISIIVU, 
Valmixa Oy (section 3.6) 

• Educational intervention for elderly drivers, continuation of 
follow-up study, IÄKÄSTAITO, University of Helsinki (section 
3.7) 

• Traffic safety in Finnish municipalities, KULTI, Helsinki 
University of Technology (section 3.4) 

• Effect of crash repair and ageing on crash safety of cars 
(Student thesis at Helsinki Polytechnic Stadia, not discussed 
in this report) 

• A practical driving test for elderly drivers: Connections to 
neuropsychological tests and self-evaluations, AJOKYKY, 
University of Turku (section 3.7) 

 
 
 

Application round 30 January 2004 
Research topics and 
number of proposals 
received for each 
(total: 28) 
 

• Opinions of decision-makers on traffic safety and their views 
on public opinion (9 applications) 

• Traffic safety liability in goods transport (4) 
• Improving traffic safety efficiently (4) 
• Other topic (11) 

Projects launched  
(total: 5) 
 

• Citizens, decision-makers, traffic safety and decision-
making, PÄÄT, University of Turku (section 3.2) 

• Responsibility of traffic safety on road transport chain — 
management of road traffic safety, TAKU, VTT (section 
3.10) 

• Evaluation of road traffic safety measures and experience of 
preparing a traffic safety programme, TEPA, VTT (section 
3.2) 

• Prevention of pedestrian and bicyclist fatalities, KELIKU, 
University of Helsinki (section 3.11) 

• Feasibility study of ‘pay as you drive’ insurance in Finland, 
ATOLI, WSP-Lt-Konsultit (section 3.6) 
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Application round 9 December 2004 
Research topics and 
number of proposals 
received for each  
(total: 28) 
 

• In-depth analysis of material gathered by accident 
investigation boards (3 applications) 

• Intoxicants in traffic (5) 
• Traffic safety and curbing traffic growth (9) 
• Other topic (11) 

Projects launched  
(total: 6) 
 

• ‘Crash violence’ within the traffic system. Risks and their 
reduction in road traffic on two-lane main roads in Finland, 
VIOLA, Helsinki University of Technology, Finnish Institute 
of Occupational Health (section 3.5) 

• Traffic growth curbing and traffic safety, preliminary study, 
LIIKA, Ramboll Oy (section 3.3) 

• Traffic safety and traffic growth — Possibilities to restrict 
traffic growth in Oulu region, OULULIIKA, Liidea Oy 
(sections 3.2.1, 3.3) 

• Aspects on directive actions of road safety targets in road 
management, INVE, Sito Oy (section 3.2) 

• Testing the fitness-to-drive of sleepy drivers: pilot studies in 
field and laboratory settings, VÄSY, University of Helsinki 
(section 3.6) 

• Clarification of the current situation and needs for 
development concerning the statistics about traffic 
accidents, LONTTI, Ramboll Oy (section 3.4) 
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3 Content of the studies  
3.1 Grouping of the studies 

In the following chapters, the content of the research projects launched under the 
LINTU programme between 2002 and 2005 is described briefly, using the 
following grouping: 

 
Importance of traffic safety, programming and evaluation of traffic and 
safety projects  
• Citizens, decision-makers, traffic safety and decision-making (PÄÄT) 
• Evaluation of road traffic safety measures and experience of preparing a traffic safety 

programme (TEPA) 
• Aspects on directive actions of road safety targets in road management (INVE) 
• Cost-effectiveness of road investment projects from the road safety perspective 

(LIIKUTUS) 
 

Traffic and land use, curbing traffic growth 
• Promoting traffic safety in land use planning (LIITUKAAVA)  
• Traffic growth curbing and traffic safety  (LIIKA)  
• Traffic safety and traffic growth — Possibilities to restrict traffic growth in Oulu 

region  (OULULIIKA) 
 

Traffic accident information, statistics 
• Traffic safety in Finnish municipalities (KULTI) 
• Clarification of the current situation and needs for development concerning the 

statistics about traffic accidents (LONTTI) 
 

‘Crash violence’  in the traffic system, accident investigation 
• Crash violence within the traffic system. Risks and their reduction in road traffic on 

two-lane main roads in Finland (VIOLA)  
 

Influencing drivers, monitoring 
• Testing the fitness-to-drive of sleepy drivers: pilot studies in field and laboratory 

settings (VÄSY) 
• Personal safety programmes for drivers (KOTISIIVU) 
• Feasibility study of ‘pay as you drive’ insurance in Finland  (ATOLI)  

 
Elderly drivers 
• Educational intervention for elderly drivers, a follow-up study. (IÄKÄSTAITO)  
• A practical driving test for elderly drivers: Connections to neuropsychological tests 

and self-evaluations (AJOKYKY)  
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Young drivers, driver instruction 
• Winter conditions train. First snow — What drivers learn while adapting themselves 

to difficult conditions (ENSILUMI)  
• The effects of young drivers’ life-style and values on traffic safety attitudes, driving 

behaviour and accident involvement (ELÄMÄNTAPA)  
 

Vehicles 
• Effect of crash repair and ageing on crash safety of cars 

 
Goods transport, public transport 
• Responsibility of traffic safety on road transport chain – management of traffic safety 

(TAKU)  
• Traffic safety of buses and Bus driver questionnaire (bus drivers’ views on improving 

traffic safety in public transport) (JL) 
 

Walking and cycling 
• Prevention of pedestrian and bicyclist fatalities (KELIKU)  

 
Winter maintenance 
• Wintertime traffic and traffic safety in Finland and in Sweden (SUORUO)  
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3.2 Importance of traffic safety, programming and 

evaluation of traffic and safety projects  

The opinions of Members of Parliament on traffic safety and their views on public 
opinion were surveyed in a research project (PÄÄT, LINTU Reports 1/2006) 
which also covered traffic safety debate, legislation and decision-making in 
Parliament between 2001 and 2005.  

The questions in the survey were taken from a number of earlier surveys 
among the general public addressing such issues as: 
• traffic safety values, e.g. the acceptability of accidents  
• opinions regarding the most worrying factors in traffic and how serious 

various kinds of traffic violations are  
• the importance of measures to improve traffic safety  
• opinions on the level and acceptability of traffic surveillance  
• views on fining practices  
• the acceptability of new measures to improve traffic safety.  

Using the same questions enabled a comparison between the responses of the 
Members of Parliament and the general public’s actual opinions.  

In estimating the seriousness of traffic violations, both the Members of 
Parliament and the general public produced an identical ‘top three’ list: drunken 
driving; running a red light; and driving without a driver’s licence. The two 
groups also agreed widely on measures to improve traffic safety, except that the 
Members of Parliament considered lowering speed limits to be more important 
than the general public did. Both groups considered that there is not enough police 
surveillance. 

When asked about the most important new measure to improve traffic safety, 
Members of Parliament named median barriers on single-carriageway main roads, 
while the general public named lowering the drunken-driving limit. Both groups 
named the lowering of speed limits as the least acceptable measure, although the 
general public was more willing to accept mandatory speed limits in all vehicles 
and zero tolerance in speed surveillance. Although the Members of Parliament 
who responded to the survey believed that they were more strict with regard to 
improving traffic safety than they estimated public opinion to be, in actual fact 
there was little practical difference between their responses on the one hand and 
those of the general public on the other. Indeed, in many matters the general 
public was more favourably disposed towards traffic safety than the Members of 
Parliament. 

Five members of the Transport and Communications Committee and two 
representatives of interest groups were interviewed in the study concerning 
Committee work and the role of traffic safety in decision-making. The Members 
of Parliament interviewed had a positive view of the work of the Transport and 
Communications Committee. Research information was valued, but it did not play 
a significant role in Committee hearings. Interest groups were given greater 
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importance, even though attitudes towards the image projected by interest groups 
and the media on safety matters were criticized. On the other hand, personal 
experience and concrete examples seemed to be very important. The respondents 
said that their knowledge and conception of traffic safety issues are largely based 
on their own experiences and those of their family and acquaintances, and on 
contacts with citizens. The interviews indicated that experts are not considered 
very important in an area of life such as this where everyone has personal 
practical experience. The media were not seen as a significant influence on the 
views of Members of Parliament; the respondents said that they analyse the 
motives of the media and consider what the political goals behind media 
comments might be. 

It seems that traffic safety plays a secondary role in the decision-making 
process to those of other political and financial factors. The National Traffic 
Safety Programme and its traffic safety target were largely unknown to the 
respondents. While the traffic safety target was considered a fine general-level 
objective, it was seen to have only tenuous links to the decision-making process. 
The plan and the target were also considered unrealistic. In this sense, the 
marketing of the National Traffic Safety Programme had failed. The fundamental 
concept had not been taken on board, or had been misunderstood. 

The debate and legislation on traffic safety in Parliament was analysed through 
Parliament documents and the minutes of the Transport and Communications 
Committee. The work of the Committee is based primarily on Government bills. It 
seems that the range of bills put to the Committee is not very extensive, and the 
preparation process rarely explores new territory. Evidently any new initiatives 
are rejected at the preparation stage, possibly because it is considered unlikely that 
they will be passed. The bills that do get put to the Committee are often watered 
down as the result of a compromise. Several causes may be put forward for the 
surprisingly minor role of traffic safety research in the process. It is possible that 
the scientists themselves do not actively seek to exert influence. Another 
possibility is that research is likely to have its greatest impact on the form and 
content of a bill at the preparation stage. The voice of traffic safety research is no 
longer heard in the Committee, although other parties and interests are well 
represented. 

Even in traffic safety issues, political decision-making is the result of the 
interaction of many factors. At least the following factors can be identified: 
popular opinion; the views of experts working in or studying the field; issues 
championed or highlighted by interest groups; issues highlighted by the media; 
and the views of the decision-makers themselves. 

The role of traffic safety research as a factor in and an influence on the 
decision-making process should be further enhanced. The selection of experts and 
consultations with them are of great importance in preparing bills and in the work 
of the Committee. Expert hearings and statements constitute an important channel 
of influence on the Committee and thereby a means of influencing the content of 
bills. Timely communications and cooperation between the parties involved in the 
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decision-making process (researchers and experts; interest groups; the Transport 
and Communications Committee; Members of Parliament) help promote measures 
to improve safety. 

Traffic affects everyone, and every citizen is somehow involved with traffic 
every day. On the whole, citizens and decision-makers agree on how important 
traffic safety is. Where they differ is on the relative importance of traffic safety 
among other factors and on the means that could be used to improve traffic safety. 
Dialogue, cooperation and communication between the various groups with 
differing views (citizens, researchers, other experts, interest groups, civil servants, 
decision-makers, etc.) are essential in striving to find solutions acceptable to all 
parties in the promotion of traffic safety.  

******* 

In the study evaluating safety measures in road traffic (TEPA, LINTU Reports 
1/2005), the principal goal of which was to generate new information to help in 
drafting the National Traffic Safety Programme. The study described the current 
traffic safety situation and identified the major accident categories which can be 
addressed in order to reduce the number of annual traffic fatalities to the target set 
for 2010. The study included an investigation of the key measures for focus in 
attaining the target cost-effectively, and a tool for safety impact assessment was 
also created. This involves estimating for each measure how large a percentage of 
annual traffic fatalities the measure is likely to eliminate, and the kinds of 
fatalities it is likely to eliminate. 

The accident classification showed that road category and accident category 
data can be used to divide annual traffic fatalities into a number of groups, each of 
which can be addressed with different measures. When assessing the impact of 
measures, the kinds of accident each measure is likely to affect should be 
carefully considered. The groupings can be used as a basis for conceiving 
measures and even for preliminary assessment of the potential impact of these 
measures. 

The assessment of measures needed to attain the traffic safety target is a 
challenging task for a number of reasons:  
• traffic safety development is substantially influenced by factors other than 

efforts to improve traffic safety  
• research information on the impact of measures is disparate, of variable 

quality and in part contradictory  
• research information on the impact of measures on the most serious accidents 

is scarce and incomplete due to little data being available  
• the scope, overlap and focus of any proposed measures substantially affect the 

safety impact achieved. 
 
Scenario reviews showed that traffic safety can in fact be considerably 

improved, and cost-effectively at that. It is possible to attain the safety target for 
2010, but doing so will require a considerable rise in the present level in safety-
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improving measures. Improving traffic safety is certainly socio-economically 
beneficial: the calculated savings in accident costs resulting from a reduction in 
annual traffic fatalities are at least equal to, and in many cases several times 
greater than, the cost of the measures required. This study only focused on the 
safety impact of the proposed measures; their acceptability and financial 
feasibility were not assessed. 

The assessment method created works best in assessing the average impact of 
measures familiar for a long time and already in widespread use. Assessment of 
new measures and those still under development is always uncertain. A further 
uncertainty lies in predicting impact before the location and implementation 
details of any particular measure have been decided. Because of these 
uncertainties and generalizations, the measures selected for further study must be 
specified and assessed again before any decisions are taken. The further 
assessments should be conducted by the organizations that would be responsible 
for implementing the measures. 
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Figure 1. Traffic fatality distribution diagram, first by road category, then by accident 
category. Average figures for annual traffic fatalities in 1998–2002. (LINTU Reports 
1/2005) 
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Figure 2. Traffic fatality distribution tree diagram, first by accident category, then by 
road category. Average figures for annual traffic fatalities in 1998-2002. (LINTU Reports 
1/2005) 

******* 

 The project studying directive actions of road safety targets in road management 
(INVE, LINTU Reports 6/2005) also involved finding out how well traffic safety 
targets are taken into account in road maintenance, and in the improvement of 
main roads in particular. The study was conducted at three levels: planning, 
programming and investments. The methods used included interviews with 
representatives of the Ministry of Transport and Communications, the Finnish 
Road Administration and consultants, and a literature review of documents from 
the Government, the Ministry and the Road Administration to establish how 
traffic safety targets were intended to govern road maintenance. The role of the 
four-stage principle in improving traffic safety was also considered. The four-
stage principle is a prioritization model for solving traffic problems; it stipulates 
that before building new connections all other options should be reviewed, i.e. 
influencing transport demand and modes of transport, making better use of 
existing capacity, or improving the existing infrastructure. 

Interviews show that safety is considered to be at the appropriate level in road 
maintenance. Improving road safety is not regarded as the main task of the 
Finnish Road Administration (Finnra). Satisfying the mobility needs of citizens is 
considered the principal duty of Finnra, and this is carried out as safely and 
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efficiently as possible. Decisions on projects are governed in the first instance by 
the targets set at a higher level (i.e. by the Government) on improving the business 
environment and on land use; safety is largely seen as a by-product. In large 
development projects, smooth flow is traditionally valued over traffic safety. In 
small projects, by contrast, safety is often one of the motivating factors for 
launching the project in the first place.  

 
Figure 3. How road management is governed from the traffic safety point of view. (LINTU 
Reports 6/2005) 

 
It seems that the target enshrined in the original Government Resolution is no 

longer being widely pursued. A review of objectives may be in order to renew 
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commitment to attaining the general target, and road management strategies 
should be revised to match the target state. The present level of road management 
funding is deemed insufficient for attaining the targets set for 2010.  

Members of Parliament play a key role in boosting the importance of 
improving traffic safety and in allocating resources for it. Interaction with and 
provision of information to MPs should be increased. Increasing interaction is not 
enough in itself; new dialogue tools are also needed. For example, decisions on 
major traffic connection investments are mainly based on the facts listed on 
project cards. The quality of the content of these cards varies greatly, and often 
they emphasize the positive and desirable impact of the project while completely 
ignoring its adverse effects. Interviews showed that it would be possible to 
increase the importance of traffic safety in political decision-making as long as 
sufficient interest can be found for this in the field. The management of the 
Ministry and of Finnra also play a key role in determining what is to be aimed at 
and what is considered important.  

Performance management is viewed as important, though it is seen to need 
huge development. Performance management should be oriented so that it can be 
used for real management of those issues that play a substantial role in improving 
safety. The safety targets set in performance management could be stricter and 
more challenging. The targets should be set on a longer time scale than the one-
year performance management period, which is suitable mainly for managing 
road maintenance, where maintenance and replacement investments take up the 
majority of resources. In practice, most road management actions, such as major 
transport route investments, lie outside the domain of performance management. 
It should be considered whether projects should be set a concrete target for 
reducing personal injury accidents, or whether a survey of how exactly a project is 
expected to reduce the risk of traffic fatalities should be required. Because 
performance management functions at the operational level, with performance 
targets being set for one year at a time, a parallel system of strong strategic 
management is needed. 

There appear to be conflicting views of the link between road maintenance and 
traffic safety. Studies show that in the future it will be increasingly difficult to 
achieve substantial improvements in road safety through summer or winter road 
maintenance. However, the interviewees seemed to consider that there is a lot of 
work to be done to improve safety through road maintenance. On the other hand, 
little is known so far about the impact of maintenance on safety, and what 
research information exists is contradictory in many areas.  

The Finnra draft Main Road Improvement Plan puts strong emphasis on 
improving traffic safety. However, realizing this vision would require an increase 
in road appropriations of an order not foreseen in the near future. What road 
management needs is a new approach (e.g. the four-stage principle), on the one 
hand, and investing in the planning of cost-effective stagewise construction 
principles and measures, on the other. 
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‘Good traffic safety’ and ‘improving traffic safety’ are phrases familiar to 

everyone involved in road management, but they mean different things to 
different people. People have different values and their conceptions of an 
acceptable level of safety are different. Because of this, any objectives defined 
should be as concrete as possible. The role of Finnra in improving traffic safety 
should also be discussed and further specified. 

Cooperation between authorities should be enhanced so that the entire range of 
means in existence would be available in planning traffic safety improvement 
measures and actions. Finnra is responsible for the management, maintenance and 
development of public roads, while the police are responsible for traffic 
surveillance and speed cameras and the customs authorities for inspecting vehicles 
arriving in Finland, among other things. From the traffic safety point of view, the 
most cost-efficient measure should always be sought, regardless of which 
authority is responsible for it. 

More generally, the division of responsibilities in traffic safety is a problem 
with regard to attainment of the safety target. The domain of traffic safety efforts 
is highly diverse, and the Government road safety target has not been specifically 
parcelled out among the various actors. No one has assumed responsibility for 
attaining the target. It is therefore necessary to improve the organization of traffic 
safety efforts and cooperation within the field. 

******* 

The cost-effectiveness of road investment projects (both new and extended) from 
the road safety perspective was investigated in a study (LIIKUTUS, LINTU 
Reports 4/2004) whose purpose was to identify challenges set by the traffic safety 
vision for the shaping and impact assessment of road investments. The principal 
question concerned the procedures that should be used to ensure that the solutions 
most effective for traffic safety could be found, without unfeasibly compromising 
other targets (smooth flow, environmental issues, etc.). The purpose of the study 
was to prompt discussion on and increase awareness of how traffic safety is 
involved in projects and their design, and above all to consider whether traffic 
safety is considered enough in project evaluation in relation to other targets and 
evaluation criteria. Not a lot of discussion actually emerged, but the topic was 
carried over into later LINTU projects (including TEPA and INVE). 

The investigations conducted led to the conclusion that the traffic safety vision 
does not govern traffic project evaluation in Finland. Indeed, according to the 
current evaluation framework this is not even possible, as the principally socio-
economic evaluation process considers traffic safety as part of the overall 
economy of a project, not as a separate decision-making indicator. The study 
focused on how traffic safety could be brought more strongly to bear on the 
design and comparison of projects. 
• Project evaluation practices should be improved to ensure that political 

decision-makers become aware of the traffic safety impact of major projects. 
Project cards in their present form do not convey this information clearly, so it 
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does not govern the project selection process. This is a reporting problem 
rather than a problem in the procedure itself. 

• In the future, information should be collated on serious accidents too, so that 
attainment of targets under the traffic safety vision will be easier to monitor. 
At present, there is very little information on the number and nature of serious 
personal injuries. 

• Traffic safety impact assessments will be the focus of particular interest in the 
future if new approaches such as the lifecycle model or the secondary 
financing model are used in the implementation of large projects. If traditional 
evaluation methods are used for project impact assessment and for 
determining the compensation to be paid to the contractor, traffic safety may 
be reduced to a commodity on a par with other impacts. It is important to 
ensure that due consideration is given to traffic safety in the new evaluation 
situation.  

• In revising accident cost units used in project evaluation, it should be ensured 
that the weight given to serious injuries on the one hand and minor injuries on 
the other is in proportion to the traffic safety vision, which emphasizes the 
importance of preventing fatalities and serious injuries. 

• This study was limited to an extensive body of material covering the national 
main road network, the major road project cards and the material on the 
investment project on Road 6 (Koskenkylä-Kouvola). In the future, it will be 
highly important to target research at a more general viewpoint, for instance 
connection-specifically, as indeed Finnra is already doing. On the other hand, 
instead of conducting extensive studies it would also be possible to focus only 
on major projects that prompt considerable public debate. This would be 
significant for marketing the traffic safety vision, especially vis-à-vis political 
decision-making. On the basis of the Road 6 project taken as an example, it 
would seem that simply changing the range of measures selected so as to 
make it more safety-conscious would improve the cost-efficiency of efforts to 
reduce fatalities. Also, impact assessments conducted indicate that this would 
even have improved the cost-benefit ratio of the project as a whole.  

• On the other hand, producing up-to-date compilations of traffic safety 
calculations on all national road projects would provide an overall view of 
how Finnra projects contribute to attaining the targets set by the traffic safety 
vision. If the sum of project safety impacts is lower than the reductions 
specified according to the vision, the range of projects proposed can be 
viewed critically, with a view to perhaps amending the technical 
implementation of the projects to achieve a particular safety impact — or 
perhaps revising the range of projects?  

• Declaring traffic safety to be more important than any other impacts of a 
transport project would in itself be a major policy decision which would 
require a lot more information to support it, considered from all possible 
angles. 
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3.3 Traffic and land use, curbing traffic growth 

The study concerning traffic safety in land use planning aimed to develop tools 
for incorporating traffic safety matters at various levels of land use planning. The 
study began as a LINTU project, and its essential findings were published by the 
Ministry of the Environment (LIITUKAAVA; Environmental Administration 
Guidelines 1/2006). The purpose of this publication is to support efforts to 
achieve safety and a coherent urban structure and living environment. It is 
intended for land use planners, traffic planners, regional environmental centres, all 
authorities participating in the land use planning processes, and any other parties 
involved. 

The extensive LINTU study underlying the report involved interviewing land 
use planners and traffic planners in municipalities of different sizes and at 
Regional Councils. The survey results showed that there is awareness of safety 
and that safety matters are often investigated, but that in many cases such 
investigations are shallow and too late to be of any importance. Usually only 
municipalities with a population of 30,000 or more have in-house traffic safety 
expertise. Safety matters rarely feature in a town plan impact assessment, and they 
thus do not constitute an evaluation criterion in decision-making. Traffic safety 
may often be overshadowed by other evaluation criteria, whereby safety problems 
do not get addressed until the plan has been implemented. Shortcomings were also 
found in the availability of traffic safety education and information. 
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Figure 4.  Decisions with a traffic safety impact at various levels of planning. 
(Liikenneturvallisuus kaavoituksessa, Environmental Administration Guidelines 1/2006) 

 
In the study, a model was devised for promoting consideration of traffic safety 

in planning at various levels. The model outlines the essential traffic safety tasks 
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at various stages of the planning process and determines the major traffic safety 
issues at each level. It also includes checklists for performing an analysis of the 
current state, for identifying traffic safety risks and for performing a traffic safety 
impact assessment. The questions on the checklist become more specific as 
planning progresses.  

******* 

A preliminary study on the connection between traffic growth and traffic safety 
(LIIKA, LINTU Reports 5/2005) was conducted to consider ways of curbing 
traffic growth and their traffic safety impact, and to evaluate alternative traffic 
growth trends and research needs related to growth-oriented aspects of traffic 
safety. 

Over the past ten years, road traffic in Finland has increased by about 20%. 
The annual kilometrage is expected to grow by about 18% between 2004 and 
2030. The causes of this increase include economic growth, population growth 
and migration, an urban sprawl, changes in modes of mobility or in travel habits, 
and the growing motor vehicle stock. Although there does not appear to be a 
direct correlation between kilometrage and the number of accidents, the 
distribution of fatalities and injuries in traffic essentially follows kilometrage. As 
kilometrage increases, the number of accidents increases too, though not as much. 

Attaining the traffic safety targets requires a drop in the risk of fatality, i.e. the 
number of traffic fatalities per kilometre, to one fifth of its present level, assuming 
that kilometrage continues to increase according to Finnra predictions. 
Alternatively, attaining the traffic safety targets requires reducing kilometrage to 
one quarter of its present level, assuming that the risk of fatality remains constant. 
Attaining the traffic safety target for 2010 is possible if an extremely wide range 
of measures to improve traffic safety is implemented. 

The traffic safety impacts of measures designed to curb traffic growth derive 
mainly from a reduction in kilometrage. Traffic growth can be curbed by 
influencing urban structure, available means of transport, and mobility habits. 
Curbing traffic growth should be seen as a comprehensive entity where different 
measures support one another. Even if an individual measure has a negligible 
impact, the combined impact of several measures implemented at once can be 
substantial. Studies conducted abroad have shown that a comprehensive mobility 
management programme can at its most successful reduce vehicle kilometrage per 
person by as much as 20% to 30%.  

Growth in traffic on public roads is predicted to concentrate on the main road 
network. Measures for curbing growth in long-distance road traffic include 
introducing taxes and fees and improving the relative competitiveness of rail 
transport and shipping. Kilometrage is expected to increase considerably in 
growing urban regions. In these areas, traffic growth can be curbed specifically in 
commuter traffic through means designed to increase the use of sustainable modes 
of transport and reduce mobility needs. Reducing kilometrage in urban regions 
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would improve the safety and comfort of non-motorized transport and thus further 
support the use of sustainable modes of transport and a dense urban structure.   

Both measures to curb traffic growth and measures to increase traffic safety 
substantially are needed to attain the national traffic safety targets. These two 
groups of measures are mutually complementary. In the future, attention should 
be paid to their combined effects to ensure that measures intended to curb traffic 
growth, such as increasing cycling without implementing related safety measures, 
do not decrease traffic safety and that, on the other hand, measures intended to 
improve traffic safety do not contribute to the growth of car traffic even in the 
long term.  

To boost the acceptability of measures to curb traffic growth and to improve 
traffic safety, a public value debate should be prompted concerning the conflicting 
aims of transport policy, combined with publicity on the impacts of these 
measures. The aim should be to create a comprehensive transport policy, 
transcending ‘fixes’ for individual traffic problems and looking instead at the big 
picture, where safety impacts and environmental impacts would be more 
important factors than the smooth flow of vehicle traffic and the economic 
benefits of transport as currently evaluated.  

******* 

The safety impacts of traffic growth caused by urban sprawl were studied ina case 
study in the Oulu area (OULULIIKA, LINTU Reports 2/2006). The study involved 
drawing up four future scenarios describing changes in the urban structure. These 
scenarios and their transport impacts were evaluated using the Oulu Transport 
Modelling System. The future scenarios were extreme but plausible alternatives 
for the development of the urban and service structure in the area. The projected 
traffic accident trends in these scenarios were based on current accident risk 
figures per road type. A literature review was conducted to support the future 
scenarios, particularly concerning the relationship between hourly traffic volume 
and traffic accidents and hourly variations in traffic volume and the number of 
accidents.  

In the ‘dispersed car-based city’ model, kilometrage and the number of 
personal injury accidents were about 25 per cent higher than in the ‘minimum 
mobility’ model, although the population was the same in all scenarios. The 
difference in annual traffic fatalities between the ‘dense land use’ and ‘dispersed 
land use’ scenarios was 4-5. In other words, a dispersed urban structure and 
concomitant traffic increase would cause one third more annual traffic fatalities 
than a dense urban structure. Measured by socio-economic unit costs, the 
difference between the ‘dispersed city’ and ‘minimum mobility’ scenarios was 
substantial (estimated over a 30-year period, imputed interest 5%): 
• accident costs c. EUR 350 million 
• vehicle costs c. EUR 500 million 
• time costs up to more than EUR 2 billion 
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• there are also differences in infrastructure investment and maintenance costs, 

since pressures for new investments are greater in the ‘dispersed’ scenarios 
than in the ‘dense’ scenarios. 

 
The results clearly demonstrate that local land use decisions have a substantial 

impact on traffic growth. A rise in traffic in increasingly dispersed urban areas 
raises the load on the national main road network, the amount of time spent in 
traffic, the number of personal injury accidents and the number of annual traffic 
fatalities. The largest differences stemming from choices between land use 
alternatives seem to appear in kilometrage on motorways, dual carriageway main 
roads, regional roads and connecting roads outside urban areas. In particular, a 
kilometrage increase on single carriageways with high speed limits would, in view 
of current accident risk data, lead to an increase in personal injury accidents and 
especially in traffic fatalities. 

Because an increasingly dispersed urban structure involves substantial cost 
effects, it is justifiable to investigate and introduce any and all measures that serve 
to minimize mobility needs. Even the kilometrage figures currently predicted 
motivate this, since their growth also requires investments in the transport 
infrastructure. There is also a clear difference in number of personal injury 
accidents and traffic fatalities between the future scenarios considered in the 
study, even if the set-up is a simplified one. Decisions to undertake dispersed 
urban structure increase the need to use a car to move about, raise costs, increase 
the time needed to move about, and up the risk of people dying in a traffic 
accident. Counterbalancing this is the larger living space made possible for each 
individual thanks to the lower cost of the housing. 

In practice, land use planning is the only channel for influencing building 
trends. However, local authorities are not required by law to take traffic safety or 
climate change into account in their planning, even though impact assessment in 
land use planning should include traffic safety impacts. Because the effects of 
land use planning are not limited by municipal boundaries, it is recommendable to 
draw up a regional land use plan, or even a master plan for an entire commuting 
area. In general, impact assessment in planning should be more diverse and 
comprehensive than it is now.   

The traffic safety impacts of land use, specifically of dispersed construction, 
should be distilled into easily usable ‘rules of thumb’. At present, traffic safety 
aspects are introduced only to a limited extent, even though they could be 
presented as reasons for land use decisions that would be more acceptable or 
understandable for decision-makers and residents alike than factors such as 
driving costs or environmental arguments, which are traditionally covered in 
impact assessments. There should be easily usable methods for assessing traffic 
safety impacts in land use planning. Simplifying complex safety issues in a 
feasible way requires more research and the development of appropriate methods.    

******* 
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Both the LIIKA study and the OULULIIKA study found that the traffic safety 
impacts of traffic growth depend on when and where traffic increases. Road type, 
road width, the volume of roadside housing, the speed limit category and even the 
time of day all have an effect on accident risk; variation over time in traffic 
growth and its effect on congestion are also factors. Also, the situation is different 
when personal injury accidents and fatalities are considered. In addition to the 
properties of the traffic flow and the traffic environment, contributing factors 
include the vehicle stock, social factors and individual factors. The impact of all 
these various factors on the properties of traffic and consequently on the number 
of accidents should be further studied.  

Both studies proposed that the effects of traffic congestion on various types of 
accident and on the characteristics of various types of road should be further 
studied. If the impact of traffic volume, speed and kilometrage on accidents in 
different traffic environments could be established to a sufficient degree of 
accuracy, this would lay the foundation for the application of traffic model 
systems to traffic safety planning. Because a higher speed equals a higher accident 
risks, it would be important to investigate the effect of removing congestion on 
speeds throughout the road and street network of the impact area in order to be 
able to better address the issue of traffic investments from the point of view of 
traffic safety. The current practice of linking kilometrage directly to the number of 
accidents may distort the traffic safety impact of any given project. If the speed 
reduction caused by congestion and hence the change in accident risks is found to 
be substantial, modelling must be developed so as to describe variations in traffic 
by the hour, for instance. This approach would be particularly relevant on roads 
with a high volume of traffic and a capacity problem. 

The OULULIIKA study, which focused on the Oulu area, also proposed 
further future-oriented research in which changes in future accident risk figures on 
various road types would be anticipated. In this case study, current accident risks 
were used for the calculations. This approach should be modified, however, since 
the risk of personal injury accident and the risk of fatality have decreased in the 
past few decades. Further research and development are also needed in defining 
the road types in large urban areas, as has been done for roads outside urban areas. 
Also, reliable procedures for determining the current safety situation for each 
route and intersection should be developed. Another demanding but necessary 
research topic is investigating the impact of vehicle kilometrage and transport 
policy in city centres on the number and severity of pedestrian and bicyclist 
accidents.  
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3.4 Traffic accident information, statistics 

The study ‘Traffic Safety in Finnish Municipalities’ (KULTI, LINTU Reports 
3/2005) focused on the underlying risks in the traffic safety situation in different 
types of municipality. The accident material used comprised road traffic accidents 
involving personal injury reported to the police in Finland between 1997 and 
2002. Data on the lengths of road sections along public roads and on the average 
daily traffic volume and speed limits on those road sections were obtained from 
the Finnra road register. Data on various properties of municipalities such as 
population data, etc., were also used in the study. One of the results of the study 
was the creation of a form-based reporting tool that can be used to view 
information on traffic accidents in municipalities and regions from a variety of 
viewpoints. This KULTI tool can be downloaded at the LINTU research 
programme website, www.lintu.info. An updated version of the tool was released 
in autumn 2006, containing accident data between 1999 and 2004. 

The accident material was analysed in several ways: 
- Analyses with the KULTI tool indicated that traffic fatalities tend to be 

concentrated in municipalities with a population of less than 35,000, in areas 
outside built-up areas (areas indicated with a built-up area road sign), and on 
public roads managed by Finnra.  

- A map survey revealed no geographical patterns regarding risk of fatality. 
- A default risk of fatality was calculated for each municipality based on the 

national risk of fatality analysed by type of personal injury accident. This 
figure measures the traffic safety situation in a municipality according to the 
number and severity of accidents that have occurred there. 

- Cluster analysis was used to investigate whether it would be possible to model 
personal injury accidents in municipalities. The aim was to use data on 
accidents and their causes to identify homogeneous municipality profiles that 
would reveal which types of accident were likely to happen in which 
municipality group, and what underlying factors might be identified. The 
cluster analysis showed that the municipalities could be divided into six 
groups.  

 
It was found in the study that, within the regional or administrative 

municipality groupings generally used, there may be substantial variation in the 
traffic safety situation. There are great differences between municipalities in their 
characteristics, such as land area, extent and condition of the road and street 
network, age structure of the population, number of jobs, mobility habits, urban 
structure and functional differences (such as the amount of holiday housing). On 
the other hand, the cluster analysis helped put the municipalities into 
homogeneous groupings according to the types of accident occurring there. 
However, no general underlying factors could be linked to any accidents or types 
of accident, since even the same type of accident could have different underlying 
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causes in different municipalities. Also, accidents usually happen as the result of 
several factors or coincidences.  

 

         RISK

accidents per 
100 million 
vehicle-km/year

Population Dec 31, 2004 46793 46531

Main roads 43 km 145 km
Other roads 272 km 334 km
Streets and private roads 658 km 1163 km

KILOMETRAGE
All roads, all vehicles 490 million vehicle-km 433 million vehicle-km
Roads, all vehicles 337 million vehicle-km 277 million vehicle-km
Streets, all vehicles 154 million vehicle-km 156 million vehicle-km

ACCIDENTS (1999-2004)
no. of acc (in 6 

years) 
acc per 100 million 
vehicle-km/year 

no. of acc (in 6 
years) 

acc per 100 million 
vehicle-km/year 

Head-on collision 40 1,36 34 1,31

Rear-end collision 35 1,19 29 1,12

Crossing collision 84 2,86 96 3,69

Single-vehicle accident 115 3,91 76 2,92

Non-motorized traffic 81 2,75 87 3,35

Other 54 1,84 49 1,89

SOURCES:
Accident data: Road traffic accidents reported by the police
Municipal data: Statistics Finland 1999-2004, Association of Finnish Local and Regional Authorities
Roads: Finnra 1999-2004

Personal injury accidents by accident category group 
relative to kilometrage (annual averages 1999 to 2004)

0,00
0,50
1,00
1,50
2,00
2,50
3,00
3,50
4,00
4,50

Porvoo Mikkeli

Head-on collision Rear-end collision Crossing collision

Single-vehicle accident Non-motorized traffic Other

Porvoo Mikkeli

 
Figure 5. Sample analysis form from the KULTI tool. 

 
The lack of reliable kilometrage data on street networks in municipalities is a 

significant obstacle to traffic safety research at the municipality level. Accidents 
occurring on streets and private roads should be represented separately in the 
accident material. It would also make it easier to establish the safety situation and 
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problem locations in built-up areas if the streets were further divided into 
functional groups, e.g. main streets and other streets, in the accident material. 
Another complicating factor in the study of accidents in built-up areas is that the 
concept of ‘built-up area’ is defined differently in different statistics. A ‘built-up 
area proper’, i.e. an area marked with road signs designating a built-up area, is in 
practice so different from a ‘statistical built-up area’ that measuring accidents 
occurring in a built-up area proper against the population of a statistical built-up 
area is not feasible.  

Analysing accidents by speed limit was complicated by the fact that in the 
accident material the accidents are recorded according to the speed limit in force 
at the accident location at the time of the accident, whereas the kilometrage on 
public roads is recorded according to summer speed limits. Finnra should develop 
its routine system of calculating kilometrage on public roads so as to take summer 
and winter speed limits better into account.  

******* 

According to a survey of traffic safety statistics (LONTTI, LINTU Reports 
8/2005), the practice of compiling traffic safety statistics in Finland today is 
varied, and there are numerous actors. Traffic safety statistics are an important 
tool for planning and allocating safety measures, and for monitoring traffic safety 
trends and the impact of traffic safety efforts. 

 
 

 
Figure 6. Traffic safety statistics actors. (LINTU Reports 8/2005) 
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In order to improve traffic safety statistics, it would be important to set up a 
steering group coordinated by the Ministry of Transport and Communications to 
supervise the parties that register and maintain statistics on traffic accidents. The 
development proposals recorded in this study were grouped as follows: 
• Improving the quality of source data  

- Improve the police information system, specify accident data 
- Improve hospital statistics, e.g. based on experiences from the 

START project, which covered all accident categories  
• Database management 

- The issue of responsibility for managing and developing accident 
databases must be resolved (e.g. regarding accidents on streets and 
private roads). LONTTI presented two possible approaches: A – 
Improve the existing system, for instance with Finnra taking 
sectoral responsibility for managing and developing traffic 
accident databases; or B – Set up an accident databank where all 
the source material can be combined into a single database. This 
would also enable accident data to be linked to other registers.  

• Communication and information distribution 
- Securing municipal statistical data: Municipalities should be 

offered traffic safety statistics services in the future, since most 
municipalities do not have the knowledge, the competence or the 
resources to maintain the statistics themselves.  

- The distribution of information on accident statistics should be 
coordinated better, for instance through a calendar-type 
publication. There are also shortcomings in the use of the statistics: 
for instance, decision-makers need processed material. 

******* 

In a study on the traffic safety of buses (LINTU Reports 3A/2004), it was noted 
that it would be advantageous if accident investigations and statistics made a 
distinction between different types of bus/coach traffic. This distinction would 
help focus attention on the appropriate context, as there are great differences 
between different types of bus/coach traffic.  

Data on the vehicle stock in official statistics only include the age and number 
of vehicles by make. Publication of motor vehicle inspection data, as in Sweden, 
would provide more information on potential problems in the vehicle stock and 
would yield valuable data for the authorities, for bus/coach companies and for 
vehicle manufacturers, while also exerting pressure towards further development 
of maintenance, repair and monitoring of the vehicle stock. Moreover, if enhanced 
in this way the statistics would also indicate the condition and usage of 
buses/coaches in private use or used by associations; this is something on which 
data is very limited at present. Recording the kilometres driven in connection with 
the motor vehicle inspection would increase information on the use of 
buses/coaches of different ages, different weight classes and different types. All 
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this data would contribute to traffic safety efforts too, enabling a more precise 
analysis of accidents. 

Shortcomings were also found in this study similar to those found in the 
LONTTI study, such as use of the official traffic accident statistics produced by 
Statistics Finland being limited by their not being free of charge. It would be good 
if there were some kind of blanket agreement with Statistics Finland regarding the 
use of statistics in traffic safety research.  

Finnra obtains data on accidents that occur on public roads. The same should 
apply regarding accidents that occur on streets, as this would yield valuable added 
information on street accidents, particularly in cities. Of course, it would make it 
easier if the police were to record the coordinates of the location in the accident 
data when reporting the accident on site.  

******* 

Two studies involving traffic growth and traffic safety — a general preliminary 
survey (LIIKA, LINTU Reports 5/2005) and a case study of traffic growth and 
traffic safety in the Oulu area (OULULIIKA, LINTU Reports 2/2006) —observed 
that in order to estimate traffic accident trends, more precise information would be 
required on accident risks and particularly the risk of fatality in a variety of road 
and traffic conditions, specifically in urban areas. Accidents should be studied 
more closely according to the severity of their consequences. The problem is that 
in an area the size of the Oulu area there are relatively few traffic fatalities that 
can be used in statistical studies, which means that any such study will not be 
reliable. The conventional wisdom is that it would be better to base traffic safety 
studies on personal-injury accidents rather than fatal accidents for more reliable 
conclusions. However, it appears that considering the risk of personal injury on 
one hand and the risk of fatality on the other may yield diametrically opposite 
views of how risky any particular road environment is. Indeed, the division into 
fatalities and personal injuries is too vague, especially for urban regions. Separate 
recording and studying of cases where severe injuries occur would introduce a 
new indicator while enabling study of the relative severity of accidents. 
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3.5 ’Crash violence’ in the transport system, accident 

investigation 

An in-depth analysis of accident investigation board materials (VIOLA, LINTU 
Reports 3/2006) focused on the impact of violent collisions on car drivers and 
passengers in fatal road accidents on single-carriageway main roads. The material 
comprised the collisions and single-vehicle accidents involving fatalities and 
investigated by accident investigation boards that occurred on main roads outside 
built-up areas between 1996 and 2003. The fatalities were studied in relation to 
the road, the road environment, vehicle technology and medical science. The aim 
of the analysis was to evaluate the potential for preventing fatalities due to violent 
collisions. 

The study material was chosen so as to include accidents involving ordinary 
drivers who had driven in compliance with traffic regulations yet had suffered a 
fatal injury due to the characteristics of the current transport system. Therefore, 
accidents involving drunken driving, non-use of seat belts and serious speeding 
were eliminated from the study, as were those where fatalities occurred because of 
a sudden case of illness or suicidal intent. The total number of accidents included 
was 422, and the total number of fatalities 524. 

Injuries occur in traffic accidents because the human body is unable to 
withstand the forces exerted on it in a collision. The severity of the injuries 
depends on the collision forces, on the one hand, and on the capacity of the car to 
prevent the collision forces from acting on the occupants of the car, i.e. the 
passive safety of the car, on the other. The nature and speed of the collision 
depends greatly on the road and traffic environment involved. 

Traffic fatalities are divided by accident category as follows: 
 

Accident category n % 
1=single-vehicle 37 7,1 
2=turning 25 4,8 
3=overtaking 59 11,3 
4=crossing 66 12,6 
5=head-on 302 57,6 
6=rear-end 20 3,8 
other accidents 15 2,9 
Total 524 100,0 
 

The most common accident mechanisms in nearly all types of accident are 
frontal and lateral collisions between vehicles travelling on opposite or 
intersecting trajectories. In driving-off-the-road accidents, overturning is also a 
common accident mechanism. Over two thirds of all crossing accidents occur at 
four-way intersections.  

It was found in the study that the probability of a head-on collision being fatal 
increases rapidly as the change in velocity in the collision exceeds 40 km/h. When 
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the change in velocity is 80 km/h, the chance of survival is slim. The risk of 
fatality in a head-on collision is also affected by the impact angle, the difference 
in mass between the colliding vehicles, and the age of the vehicle and of its 
occupants. Most fatalities are due to head trauma or chest trauma. Those who 
survive fatal collisions have injuries spread more evenly over their bodies than 
those who do not. Most of those who die have extremely severe, often multiple, 
injuries.  
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Figure 7. The risk of injury in a head-on collision appears to increase rapidly when the change in 
velocity exceeds 40 km/h. The incidence of fatalities grows even faster as the change in velocity 
approaches 80 km/h. The current speed limit of 80 km/h thus seems to lie in a zone where the most 
abrupt increase in the incidence of fatality has already occurred. The speed indicated is the speed 
before the accident. The horizontal axis indicates the values at the lower end of each category 
(e.g. 60 refers to a change in velocity between 60 and 69 km/h). Thus, when two cars of equal 
weight collide at 70 km/h, the change in velocity (delta-V) for both vehicles is 70 km/h. The 
coverage or impact location of the collision is not taken into account, and the speed vectors are 
always assumed to be in exactly opposite directions. 

 
Advances in vehicle technology were found to affect both the characteristics of 

the accident and its injury mechanisms. Airbags saved the lives of about one in 
four of the surviving drivers and front-seat passengers who were in a seat with an 
airbag; yet 40% of those who were in a seat with an airbag died. Some modern 
vehicles register impact speeds and decelerations, and this data should be made 
available for accident investigations. 

Some of the cars involved were crushed because of a high collision speed or a 
difference in mass between the colliding vehicles. Improvement in the passive 
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safety of the structure of a car body cannot even begin to eliminate the effect of 
crushing or of excessive forces exerted on car occupants. Therefore, measures 
should be aimed at developing systems to prevent accidents. The prevention of 
severe accidents primarily requires physical separation of opposite lanes of traffic 
and intersections designed so as to prevent lateral collisions at high speed. Median 
barriers are the most efficient way of reducing the number of head-on collisions 
and overtaking accidents and thereby greatly reduce the number of traffic 
fatalities. Staggering four-way intersections and building roundabouts or grade-
separated intersections on the busiest roads will reduce the risk of fatality at 
intersections — especially considering the ageing of the population and the fact 
that crossing accidents involve an above-average percentage of elderly drivers. 
With regard to softening the surrounding road environment, attention should be 
paid to improving the collision safety of railings and intersections of minor roads. 

The ability of the human body to sustain a violent collision must be taken into 
account in the transport system. The chance of surviving a collision at 80 km/h is 
substantially lower than the chance of surviving a collision at 60 km/h. It should 
be made impossible or improbable for people in traffic to sustain serious injuries. 
The results of the study support the installation of median barriers on single-
carriageway roads, especially where speed limits exceed 80 km/h, or alternatively 
an increase in the use of the 70 km/h speed limit. 

 

3.6 Influencing drivers, monitoring 

In a study focusing on sleepy drivers (VÄSY, LINTU Reports 7/2005) the ability of 
a series of brief reaction tests to measure tiredness was tested. It was also studied 
whether it would be possible to undertake a large-scale study on the road in 
cooperation with the police and what practical issues this might involve. 

According to various estimates, 15% to 30% of Finland’s annual traffic 
fatalities are caused by tiredness. However, the police currently have no way of 
testing the driving ability of a driver whom they suspect of being fatigued. 
Measuring the cognitive performance of the driver using a brief test would be one 
possible traffic control method for the police to use. Earlier research has found 
that the simple reaction test is a fairly sensitive indicator of tiredness.  

In the laboratory part of the study, four tests were used repeatedly (simple 
reaction, reaction-inhibition, Mackworth Clock and Trail Making) to establish 
whether any of the three latter tests could identify tiredness more readily or faster 
than a simple reaction test. The laboratory tests indicated that the simple reaction 
test is in fact the most reliable test of tiredness. The Mackworth Clock and the 
reaction-inhibition test also indicated tiredness with reasonable reliability. By 
contrast, Trail Making was not sensitive to tiredness among the young subjects in 
this study.  
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In the simple reaction test, the subject has to press 
the button as quickly as possible when a black 
square appears on the screen.. 

 
The reaction-inhibition test additionally 
displays a ‘no-go’ signal, an oblique black 
square, 15% of the time. When this comes up, 
the subject must not react. 

 

 
 
In the Mackworth Clock, the advancing solid ball 
skips one place approximately once per minute, 
and the subject must react to this. 

 
 
Examples of the sequences used in the Trail 
Making test: a) sequence of 5 stimuli, spread 
out, and b) sequence of 30 stimuli. 

 
The purpose of the pilot tests conducted on the road was to investigate how 

drivers felt about taking a simple reaction test 5 to 10 minutes long, how they 
cooperated with the police, and how useful the test is when used on the road. The 
pilot tests yielded little useful information, although it seems that the amount of 
sleep the night before correlated with the number of stimuli missed in the test. The 
effect of alcohol on tiredness could not be evaluated because of the small number 
of subjects. Organizing the testing in cooperation with the police went smoothly 
enough, but in any more extensive study conducted on the road, the locations and 
times of the testing should be determined solely based on the requirements of the 
study. 

The results were encouraging in that further research is indicated. At the 
moment it is not possible to give concrete procedural advice — such as what kind 

!

Button 
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of result in the simple reaction test indicates that the subject is an unsafe driver at 
that moment — because more extensive research on the road is required. If the 
police could be provided with a functional test validated through extensive 
research and also issued with instructions on guidance for drivers suspected of 
extreme fatigue, the police would then be able to order drivers performing very 
poorly on the test to take a mandatory rest. If the driver did not comply, he would 
be liable for a fine. A combination of coffee and about 15 minutes of sleep has 
been found to raise the level of alertness very effectively at least for a few hours. 
Listening to the radio and breathing fresh air are commonly considered to be 
effective too, but actually are no help at all.  

******* 

The purpose of the project on personal safety programmes for drivers 
(KOTISIIVU, not published in the LINTU series) was to draw on a broad base of 
statistics to create a profile-based risk map of likely accidents for a given type of 
driver and to identify ways of managing these risks.  

Personal safety programmes are intended to achieve immediate safety benefits 
as drivers are instructed how to avoid the accident risks that they are likely to 
incur. They are also intended to improve attitudes towards general traffic safety 
measures by aligning the driver’s personal aims with the aims of safety measures.  

The first stage of the project involved investigating the information base, the 
selection of advice to be provided, privacy issues, the potential market and the 
profitability of programme production. The concept was then applied to a small 
pilot group, with feedback requested on the usefulness of the programmes. 
Finally, a system for mass-production of the programmes was designed  

The data on which the personal safety programmes were based comprised 
insurance company traffic accident statistics, which comprise a compilation of 
data submitted by motor insurance companies. The statistics omit minor collisions 
involving only coachwork damage, individual accidents caused by drunken 
drivers, and individual accidents not involving personal injury or damage to the 
property of an outside party. The number of personal injuries in insurance 
company statistics is higher than the number of cases in the accident register 
maintained by Statistics Finland, which is based on information reported by the 
police. The coverage of the insurance company statistics compared with the 
Statistics Finland figures is about 90% for severe personal injuries and about 85% 
for minor personal injuries. 

It was concluded in the study that user commitment is important for a personal 
safety programme. Therefore, it was recommended that the system be designed so 
that users register under their own name and are aware that their future accident 
record will be monitored. This angle involved exploring the relevant privacy 
issues.  

The product development project led, with further funding from the Ministry of 
Transport and Communications and Liikenneturva, to a finished online product 
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entitled Autoilijan vahinkovaaka (Driver’s accident scale), which is available free 
(in Finnish) at the Liikenneturva website.  

The final product asks for the user’s name but no other personal data. The 
factors used to draw up the individual risk map can be found in the insurance 
company traffic accident statistics (gender, year of birth, year of driver’s licence 
being granted, type of vehicle and year when taken into use). Filtering the 
accident statistics through the individual profile yields a group of accidents 
including information such as the most common type of accident, the time of day 
and weekday of accidents, weather conditions and lighting conditions. 

******* 

The introduction of a new insurance concept in Finland was investigated in a 
project studying vehicle insurance policy based on verifiable driving behaviour 
(ATOLI, LINTU Reports 9/2005). The study presented international research 
findings on similar insurance concepts. Consumer views were explored through a 
phone poll of about 1,000 Finnish car owners.  

The aim of pay-as-you-drive insurance is to provide car owners with an 
insurance system that would motivate them to observe traffic regulations. Factors 
governing the pricing could include number of kilometres driven, time and place 
of driving, and speed used (linked to the current speed limit). There are various 
means for verifying these factors: reading the odometer, introducing an insurance 
premium linked to petrol purchases, GPS data and onboard computer.  

There are no administrative obstacles to introducing this kind of insurance in 
Finland. By law, any motor third party liability insurance must have a bonus 
system which rewards accident-free years in the premium. In all other respects, 
the pricing of insurance premiums and how exactly risks are taken into account in 
the pricing are completely up to the insurance company. 

The interview showed that two out of three respondents might (‘yes’ or 
‘maybe’) trade their present insurance policy for a pay-as-you-drive insurance 
policy. Those who hesitated needed more information on the pricing criteria 
before making a final decision. Most of the respondents said that they did not 
mind data on them being collected. By contrast, the opportunity for influencing 
the level of one’s own insurance premium was a significant attraction factor. The 
groups of respondents most willing to change to the new type of insurance were 
those who drive a lot, young drivers, and women.  

Over half of the respondents would have liked the pay-as-you-drive principle 
to apply to both motor vehicle insurance and motor third party liability insurance. 
The major pricing criteria for the insurance according to the respondents should 
be previous traffic violations and accidents, alcolocks, speeding and kilometrage. 
Weather, the time of driving and the traffic environment were not favoured as 
pricing criteria. 
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Figure 8. Opinions of poll respondents on how much influence various traffic safety 
factors should have on the pricing of insurance, 

Pay-as-you-drive insurance can influence kilometrage and thereby the number 
of accidents. Influencing driving speeds could influence the consequences of 
accidents. The pricing of insurance could have a significant effect specifically on 
accidents involving young drivers, since lower insurance premiums would be an 
important motivation factor for them due to their low income. However, no actual 
research has been done on these influences, and estimated as a whole it is dubious 
whether the new insurance concept would actually improve traffic safety. If only 
those drivers are interested who already drive little and safely, the overall impact 
would be low. The potential price reduction should be large enough to make other 
drivers interested enough in the insurance to change their driving habits. Also, a 
driver will not necessarily be motivated to observe traffic regulations if he is not 
personally paying for the car insurance. Implementing a personal insurance policy 
system would be much more of a challenge than the present car-specific insurance 
system. If the price variation were only introduced in motor vehicle insurance, the 
safety effects would not cover older cars, which represent a substantial portion of 
Finland’s vehicle stock and which rarely have voluntary motor vehicle insurance 
taken out on them.  

Defining pay-as-you-drive insurance more accurately, particularly as regards 
pricing criteria, would require field testing to explore the impact of the insurance 
concept. The effect of the new insurance product on the market situation and 
competition should also be studied. Drivers with differences in kilometrage and 
driving habits might choose their insurance company according to where pay-as-
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you-drive insurance is available and where traditional fixed-premium products are 
available. The preliminary study was limited to cars in private use, but how pay-
as-you-drive insurance could be applied to professional driving and what its 
impact would be should also be investigated. 

 

3.7 Elderly drivers 

The follow-up phase of an earlier monitoring study focused on maintaining the 
driving ability of elderly drivers (IÄKÄSTAITO, LINTU Reports 2/2004), 
specifically on the effects of further training provided. The material in the study 
consisted of personal driving instruction sessions some 90 minutes long, 
organized in a familiar environment, for drivers aged 63-65 at 20 locations in 
1997. After the session, each driver was given feedback by a driving instructor, 
who also assessed the driver’s safety on a four-tier scale. Half of the participants 
were invited to take a driving instruction session the following year. The study 
also involved a questionnaire aimed at elderly drivers.  

The purpose of the study was to investigate the effects of the driving 
instruction session by comparing the accidents, traffic violations and driving 
habits of the participants with those of a control group selected on the basis of 
similar gender, training, profession and driving experience. Also, differences 
between those drivers who were willing to take the driving instruction session and 
those who were not were studied, as were the safety assessments of the 
participants made by driving instructors. The driving instructors considered nearly 
half of the drivers participating in the driving instruction sessions to be safe 
drivers under all circumstances; 40% were considered safe under normal 
circumstances, and 12% were ranked in the most unsafe group. 

The principal research findings were: 
• The driving instruction session or number of driving sessions had no effect on 

the accidents, violations, driving behaviour or changes thereto. However, most 
of the drivers who took the driving instruction session and received feedback 
considered that the training had had an effect on their driving.  

• The drivers interested in training were more active than average, not only as 
drivers under different circumstances but more generally too. Their interest 
was motivated by a desire to update their knowledge of the traffic regulations 
and traffic signs and to test their driving skills. About one in four drivers were 
unwilling to participate in any kind of driving instruction.  

• The assessments made by the driving instructors predicted accidents that 
actually happened to male drivers in the following five years, showing that the 
instructors had assessed the participants correctly but that their feedback had 
not had any effect. For the few women in the study, the accident prediction did 
not come true; this may indicate either incorrect assessment or a better 
consideration of the feedback by the drivers. 
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Elderly drivers who drive a lot and who have multiple illnesses have an 

elevated accident risk. Illnesses often correlate with an avoidance of difficult 
conditions, for instance in the case of deteriorating eyesight. Drivers who drive a 
lot despite having impaired health or cognitive skills are at greater risk of having 
an accident. This study shows that avoiding any of a number of difficult 
conditions will not in itself reduce the accident risk. However, most of the 
accidents that do occur are minor, and the avoidance of difficult conditions 
reflects problems that manifest themselves in vehicle handling and minor 
collisions. These problems would probably also manifest themselves should these 
drivers happen to drive in difficult conditions, and the risk of a serious accident 
would probably then increase too. An important question which can often be 
posed in studies where traffic accidents are predicted on the basis of driver 
characteristics is whether there is a correlation between minor collisions and 
serious accidents; this is a largely unexplored but vital connection in predicting on 
the basis of a driver profile how likely a driver is to have a serious accident. 

******* 

Another LINTU study on elderly drivers (AJOKYKY, LINTU Reports 4/2005) 
focused on development needs in evaluating the driving ability of elderly drivers. 
The study looked at how two problematic groups of elderly drivers performed in a 
practical driving test in real traffic. The test subjects suffered either from memory 
deficits or from other neurological problems. The results of the driving test were 
compared with the results of a similar test conducted on healthy elderly drivers. 
The test groups were also given a number of essential neuropsychological tests. 
The test subjects with memory deficits were also invited to perform a self-
evaluation of their driving. The spouses of the test subjects were interviewed too. 

The results show the importance of a sufficiently long driving test to allow the 
typical features of these two driver groups to become evident. The driving test 
given to the test subjects was substantially longer than that specified in the 
instructions issued by the Finnish Vehicle Administration.  

The planning and execution of action were central problem areas for both 
groups, in conjunction with a lack of global perception of the traffic situation. The 
drivers had no particular problems with the technical aspects of driving. Problems 
with independent driving became apparent especially among the drivers suffering 
from memory deficits. The importance of positive compensating factors became 
evident, which underlines that an evaluation should not focus on driving errors 
alone but should also consider the positive aspects of a person’s driving.  

The results of the additional neuropsychological tests correlated with those of 
the driving test. Although this correlation was established at the group level, it 
does not follow that the tests alone can reliably predict driving ability in the case 
of any given individual. 

The authors of the study stress the importance of an experienced evaluator 
regarding the special features of elderly drivers. They recommend increased 
cooperation between the referring physician and the evaluator. A driving test in 
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real traffic should always be given as a matter of routine as a part of every driving 
ability evaluation; the test should be of sufficient length and should include a 
substantial amount of independent, non-instructed driving. Matters related to 
driving ability should be given greater emphasis than matters related to driving 
skill.  

Investments should also be made in developing evaluation criteria and 
indicators, and evaluators of driving tests should be further trained to take into 
account the special features of elderly drivers and drivers with health problems. 
The medical tests and the driving test should be evaluated as a single entity, which 
would conform to the European Union’s driver testing objectives (CIECA 2005). 

The use of self-evaluation and family evaluation should be increased. A 
broader look at the feedback system between drivers, their family members and 
the evaluators is also in order. How can we support family members in a situation 
where the driving ability of their spouse or mother or father has obviously become 
dangerously impaired but the driver himself or herself denies this?  

 

3.8 Young drivers, driver instruction 

The purpose of the First snow study was to explore what novice drivers, on the 
one hand, and experienced drivers, on the other, learn in everyday driving, with 
specific reference to the effects of increasingly difficult road conditions on 
learning (ENSILUMI, LINTU Reports 1/2004). Driver learning experiences were 
surveyed through self-reporting over a six-month period from summer 2003 to 
winter 2004. This period included fine summer conditions, normal winter 
conditions and severe winter conditions. The drivers’ diary entries proved 
methodical and reliable, and the driving sessions were considered comparable 
with regard to learning even though the distances driven differed.  

There were systematic differences between the two groups of drivers both in 
learning experiences and in the occurrence of instructive events. The young 
drivers reported many of both, but the experienced drivers showed a more marked 
change in learning as the road conditions got more difficult. There was also a 
qualitative difference in that increasingly difficult road conditions helped the 
young drivers to learn how to control the vehicle, while with the experienced 
drivers the related increase in learning also involved observation and evaluation of 
the traffic and conditions. There were substantial differences between individuals 
in both groups, but these fundamental phenomena can be seen even in the 
individual indicator averages. Interviews conducted after the monitoring period 
reinforced the impression given by the drivers’ diaries: the young drivers 
considered their improved vehicle handling skills to have been the most important 
learning experience in winter, while the experienced drivers considered improved 
evaluation of conditions the most important. 

Gender differences largely existed only in the fact that as conditions get 
increasingly difficult, women cut down on their driving more than men did, in 
both groups. Once on the road, gender differences in learning were negligible.  
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The results led to the conclusion that novice drivers have limited potential for 

making use of the learning potential of winter conditions and that experience is 
what helps drivers make the best use of learning opportunities. The lessons of 
winter do persist for a while, since the seasonal fluctuations in accident risks show 
that road traffic risks are lowest immediately after the winter. Seasonal adaptation 
in road traffic is one factor in explaining the differences in road safety along the 
north-south dimension in Europe. 

As a practical application, it was proposed that driver instruction should be 
divided into two courses, a summer course and a winter course, the latter of which 
would incorporate the present Stage II. The focus in the winter course should be 
on making use of the learning opportunities afforded by winter driving in real 
traffic. The summer course, on the other hand, would focus on economic driving 
and summertime risks. 

Also, driver diaries were suggested as a form of self-study. A driver diary can 
be a useful channel for feedback to the instructor during driving instruction. The 
student may well learn something completely different from the intended theme of 
any given exercise, and it would be useful for the instructor to know what the 
student feels he or she has learned, both for improving the training and for 
teaching the individual student. Most importantly, however, driver diaries would 
help orient students towards continuous self-improvement. 

Instruction in how to learn from everyday experiences by using a driver diary 
was proposed for inclusion in the further training of drivers. This concept would 
involve many of the elements that have been demonstrated in Swedish further 
training experiments to have the greatest traffic safety benefits. 

The study also yielded suggestions for annual seasonal publicity. Statistical 
information on the types of accident that are the most common in winter, and how 
to avoid them, could be included in the seasonal information published to 
facilitate learning. It is also known that continuous self-improvement is an 
excellent tool for those drivers who have driven without accidents for an 
exceptionally long time: there is something to learn from every trip in all 
conditions, particularly difficult ones. Learned in winter, remembered in summer. 

******* 

A study was conducted on the safety issue represented by young drivers 
(ELÄMÄNTAPA, not published in the LINTU series) to explore how lifestyles, 
values and personalities correlate with self-reported accidents and traffic 
behaviour. Due to the problems that emerged in the study, specifically the 
methodology, the study was not published. An extensive questionnaire was sent to 
3,000 young drivers, not only eliciting information on background, accident 
history, violation history and kilometrage but also incorporating a driving skills 
section for self-assessment of driving skills, a driving behaviour section for self-
assessment of violations and errors, and questions on traffic attitudes, values and 
lifestyles. Only one third of the recipients returned the questionnaire, 44.1% of the 
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women and 26.5% of the men. The reliability of the results suffered from the low 
response rate.  

The theoretical framework of the study is presented in Figure 9, which shows 
that a traffic accident is often preceded by driver error and risky driving. 
Shortcomings in driving skills increase the probability of driver error, while a 
dangerous driving style limits the driver’s options for correcting errors that occur. 
Thus, an overtaking accident can happen because of an error of observation or 
judgement by the driver (e.g. estimating the speed of oncoming traffic) and risky 
driving (e.g. high average speed and frequent overtaking). Driving skills are a 
reflection of the general cognitive and motor skills of the driver. Driving style, on 
the other hand, is determined by the driver’s attitudes in traffic and conception of 
his or her own driving skills and safety. For example, overestimating one’s own 
driving skills because of a lack of awareness of symptoms may lead to risk-taking. 
Personality factors (e.g. thrill-seeking, aggression), lifestyles and values 
contribute to how the driver sees himself or herself as a driver and what his or her 
attitudes are to other drivers and to traffic safety in general. It can be said that safe 
driving requires both sufficient driving skills and a driving style that anticipates 
risks and adapts to the current situation.  
 

 
Figure 9. How driving skill and driving style contribute to a traffic accident (links 
between underlying factors have been omitted for clarity). (ELÄMÄNTAPA study, 
unpublished draft report) 
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3.9 Goods transport, public transport 

A study of traffic safety responsibility in goods transport (TAKU, LINTU Reports 
2/2005) focused on the order procedures and quality assurance systems of goods 
transport by road from the point of view of the transport chain as a whole and of 
the companies operating in it. The aim was to find out about current practices and 
their problems, and to explore how traffic safety could better be incorporated into 
the transport chain so that traffic safety responsibility would be more equally 
divided between the parties in the chain.  

Interviews with various parties in transport chains revealed that there is usually 
no recorded vision or policy unambiguously incorporating traffic safety matters. 
Also, there are no traffic safety targets that would apply to the entire transport 
chain. Moreover, the lack of transparency and monitoring methods in the transport 
chain constitute an obstacle to the creation of a comprehensive traffic safety 
policy. The report lists a large number of observations on development potential 
in the transport chain regarding necessary improvements to traffic safety, such as 
the following: 
• Traffic safety should be given more emphasis in goods transport order 

procedures and quality assurance systems. Because the client of transport 
specifies the quality of the transport chain, the client should naturally also 
specify the traffic safety quality of the transport chain. What this means in 
practice is that the client must incorporate the traffic safety of all transport into 
his own strategic management just as environmental matters related to 
transport are already likewise incorporated in many companies.  

• In order to aid this ‘traffic safety management’ approach, actors in the sector 
should devise a quality assurance system specifically for monitoring and 
improving the traffic safety of transport, and also nominate bodies 
independent of the transport sector to audit companies and to maintain and 
develop this system.  

• Monitoring of the traffic safety of goods transport should also be linked to the 
corporate social responsibility reporting of the companies in the transport 
chain. In this way, monitoring of the traffic safety of transport would attract 
outside interest too, and this in turn would motivate clients to request that the 
entire transport chain conform to high-quality traffic safety requirements. 

• Order procedures can be improved so that a client can frame requests for 
tender to include minimum requirements for vehicles, drivers and traffic 
safety factors in the operations of the company submitting a tender. Itemized 
requests for tender yield uniform and comparable tenders. The choice of 
transport company should be based on overall economy, which means 
considering other factors besides cost. There are several suitable traffic safety 
indicators that could be used in this context. 

 
Environmental management in companies, particularly companies that use 

transport, provides a good model for traffic safety management. Existing 
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environmental and operational policies and the quality policies which they 
incorporate can be transposed to traffic safety policy: companies need change 
nothing in their procedures to include traffic safety policy in their strategic 
management. What traffic safety management in the transport chain amounts to is 
that all the companies in the chain incorporate traffic safety into their management 
and decision-making systems in keeping with the principle of continuous 
improvement. The report presents a large number of development measures to this 
end. As work in Finland progresses, international organizations such as the 
International Organization for Standardization (ISO) and the Global Reporting 
Initiative (GRI) should be involved as early as possible. 

******* 

A study on the traffic safety of buses and coaches (JL, LINTU Reports 3A/2004) 
surveyed accidents involving buses and coaches and the causes of these accidents. 
The material used covered accidents between 1995 and 2002. An extensive survey 
was conducted among bus drivers, and the findings of this survey were published 
in a separate report (JL, LINTU Reports 3B/2004).   

In the period under review, a bus/coach was involved in an average of 141 
personal injury accidents and 16 fatal accidents per year. The number of annual 
fatalities in bus/coach crashes is small, but a single major accident can multiply 
the number. The incidence of personal injury in bus/coach traffic as compared 
with the person-kilometrage is lower than for any other form of road traffic. A 
bus/coach is involved only in a small minority of road traffic accidents. In a 
collision with a bus/coach, the risk of fatality for the occupants of the bus/coach is 
many times lower than for the other party involved. The body structure and mass 
of a bus/coach protect its occupants in a collision, but that mass has a devastating 
effect on a lighter vehicle. Out of all fatal accidents involving a bus/coach, the 
majority are caused by the party other than the bus/coach. Although the risk of 
fatality is greater for parties other than the occupants of the bus/coach, the risk of 
injury is greater for the latter, due to the larger number of occupants. In serious 
situations, there is always the risk of a major disaster.  

Judging by the reports of accident investigation boards, in the accidents during 
the period under review, wearing a seat belt would have saved the lives of two 
passengers and alleviated or completely prevented the injuries of 20 passengers. 
Unobstructed visibility to the doors and better door mechanisms or door-closing 
automation would have saved the lives of three passengers. The front and body 
structures of a bus/coach should be designed so that in a collision they will protect 
the passengers, the driver and the controls of the vehicle. On the other hand, the 
front structures should also be ‘softer’ from the viewpoint of the other party in a 
collision. 

The most dangerous type of accident for bus/coach passengers is a driving-off-
the-road accident. Passengers boarding or exiting a bus/coach are typical 
situations involving a risk of personal injury in bus/coach traffic, as is the risk of 
personal injury while in the vehicle. Sustaining a personal injury in a bus/coach en 
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route without a collision is officially classified under ‘other accident’. In Sweden, 
a number of interest groups have joined forces to launch a campaign aiming to 
improve the safety of bus/coach traffic.  

The report shows that there is a wide range of means available to improve 
safety, to avoid accidents and to alleviate the severity of damage sustained. Most 
of the measures proposed in the report involve cooperation between actors in the 
sector on a voluntary basis. Relevant development needs include driver training 
availability, fire safety of the vehicle stock, sight distances out of the vehicle and 
within the vehicle to the doors, door mechanisms, improved anticipation, anti-
slipping measures at bus/coach stops, improvement of impact zones on heavy 
vehicles, installing seat belts and enforcing their use, sensors for obstacles behind 
the vehicle, aptitude tests for drivers, traffic practices in general, timetable 
planning, bus/coach lanes and right of way in urban areas, using only drivers who 
regularly drive buses/coaches, and anticipatory occupational health care. 

 

3.10 Walking and cycling 

A study on fatal accidents involving pedestrians and cyclists (KELIKU, no LINTU 
publication, only a working memorandum in electronic form) aimed to explore 
how personal injury accidents and fatal accidents involving pedestrians and 
cyclists are distributed between different conditions, and establish which factors 
influence the risk of fatality, and what kinds of measures could help avoid fatal 
and serious accidents. Not all of the objectives were attained, but the principal 
findings are entered in the memorandum, including a general overview of 
accidents in non-motorized traffic on the basis of personal injuries between 1989 
and 2002 and fatal accidents investigated by accident investigation boards 
between 1997 and 2002. Some in-depth analyses were also reported.  

The number of fatalities in non-motorized traffic has been decreasing steadily 
since the 1970s, and the overall effect of this on safety has been significant. The 
continuing decrease is presumably due to a number of factors. Firstly, there is 
appropriate organization of the road network, with main roads running around 
rather than through rural built-up areas, as a result of which the (declining) rural 
population comes into contact with vehicular traffic on foot, on a bicycle or on a 
moped increasingly rarely. A similar trend can be seen in cities, where the 
lowering of speed limits is probably an important contributing factor. Over the 
past five years, the number of annual traffic fatalities among pedestrians and 
cyclists has been about 50 and 45, respectively. This accounts for about one in 
four of all annual traffic fatalities. 

Single accidents involving cyclists, and even more, those involving pedestrians 
(i.e. falling down), form a significant group of incidents leading to personal injury 
and even to death, and the significance of this group will increase as the 
population ages. However, such incidents are recorded haphazardly, and statistics 
on them were not included in this study.  
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There is a clear increase in pedestrian personal injury accidents at the age of 

starting school, and a similar increase in cycling accidents a few years later. For 
men, pedestrian fatalities are fairly evenly distributed throughout their lifespan, 
whereas for women, fatalities are more likely at an older age; personal injury 
accidents also increase more for older women than for older men.  

Kinetic energy kills, and it is no surprise that the speed and mass of a motor 
vehicle are the primary factors in the risk of fatality when measured as a 
percentage of personal injury accidents. The risk of fatality is higher in the dark, 
when the pedestrian or cyclist is drunk, or, in particular, when the driver is drunk. 
Both factors contribute to the sudden nature of the situation because of poorer 
visibility and less forewarning (and slower reactions), respectively. In this 
analysis, however, driving speed, and collision speed in particular, operates in a 
way not covered by the speed limit in the models.  

Comparisons of speed limits in built-up areas showed that the risk of death per 
personal injury was about 1.6 times higher in a 50 km/h zone than in a 40 km/h 
zone, and that the 40 km/h speed limit thus accounts for a 37% reduction in 
fatalities. This is a strong argument for more widespread use of lower speed limits 
in built-up areas.  

 

3.11 Winter maintenance 

A study of winter traffic safety in Finland and Sweden (SUORUO, LINTU 
Reports 5/2004) focused on underlying traffic safety factors in considering the 
accident profile of the winter season and accident risks in winter conditions. The 
objective was to establish the principal differences in winter traffic safety and 
winter traffic policy between the two countries.  

In the section exploring factors behind winter traffic in Finland and Sweden, 
comparisons were made between climatic conditions in winter, speed limits, 
traffic behaviour, winter tyre regulations, and winter maintenance quality 
requirements and how well these are adhered to. Special attention was given to 
research findings concerning driving speeds in winter. Recent Swedish studies 
suggest that car drivers in Sweden reduce their driving speeds by 9 to 15 km/h 
when there is packed snow on the road in winter compared with bare-road 
conditions in winter, whereas Finnish research shows that Finnish drivers reduce 
their driving speeds by no more than 7 km/h in winter as compared with summer.  

Under the new Swedish winter maintenance regulations, the quality criteria for 
winter maintenance are determined solely on the basis of kilometrage. In Finland, 
the functional classification of the road is also taken into account (main road, 
secondary road, etc.). Sweden also has stricter quality criteria for winter 
maintenance. In comparing monitoring of road conditions conducted in Sweden in 
the mid-1990s and in Finland in the 2000s, it was noted that Sweden had more 
instances of bare-road conditions and that in Finland the incidence of thin ice on 
roads in the higher maintenance categories was greater than in Sweden.  
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There is a significant difference in principle between Finland and Sweden in 

road maintenance in winter: in Sweden, roads are divided into those kept clear 
with salt and those left in a winter condition and unsalted; in Finland, there is a 
low-salt road maintenance category between these two extremes, Ib. The Swedish 
policy is largely based on the fact that the risk of accident in winter conditions is 
greater the less frequently winter conditions occur. Thus, the reasoning goes, it is 
better that winter conditions are either prevented from occurring at all or else 
occur so frequently that people get used to driving in them. Finnish studies show 
that road maintenance category Ib is not particularly hazardous. This is probably 
because, as the percentage of winter road conditions decreases, the risk in winter 
conditions does not increase so much that it would negate the benefit gained from 
the increase in the percentage of bare-road conditions. The risk in winter 
conditions also grows steadily as the percentage of winter road conditions 
decreases, and Swedish studies too show no spikes at particular kilometrages. 
Therefore, the on/off policy is scarcely justified.  

The following differences were observed in winter traffic between Sweden and 
Finland: 
• Studies show that Swedish drivers adapt their driving speeds to various winter 

conditions better than Finnish drivers. 
• The new winter road maintenance classification of 2003 in Sweden is based 

only on traffic volume, whereas the administrative road category is also taken 
into account in Finland. Also, the quality requirements are the same for 
daytime and night-time in Sweden, whereas in Finland the night-time quality 
requirements are not as stringent. [Since this study was conducted, the quality 
of winter maintenance in Finland on the major routes important for heavy 
transports has been improved.]  

• Monitoring of road conditions shows that the occurrence of thin ice in the 
upper road maintenance categories is clearly higher in Finland than in 
Sweden. However, the study was unable to establish whether this is due to 
better anti-slip measures in Sweden, differences in monitoring of road 
conditions or in climate, or the stricter winter road maintenance regulations in 
force in Sweden. 

• Sweden has followed Finland’s lead in introducing winter speed limits and 
stricter winter tyre regulations. At the moment, Sweden’s imposition of winter 
speed limits is only 25% of Finland’s. However, recent Swedish studies 
suggest that winter speed limits are a worthwhile strategy.  

• In central Sweden, the risk of fatality in traffic has been 0.82 and 1.15 
fatalities per 100 million vehicle-kilometres in summer and in winter, 
respectively over the past five years. At the same latitudes in southern Finland, 
the figures are 0.95 and 1.04. These figures indicate that Finland’s winter 
traffic policy works quite well. However, the comparability of the figures is 
affected by the fact that more accurate data on the distribution of kilometrage 
between summer and winter is available for Finland than for Sweden. 
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Moreover, the study prompts the conclusion that the accident profile during the 

winter is quite similar in Finland and Sweden. In comparing data drawn from the 
same latitudes in both countries, it was noted that the distribution of accident 
types and winter traffic safety on roads of different types were very similar. 
Indeed, the difference in the risk of accident in winter conditions between Finland 
and Sweden is less than previous research has suggested: the relative risk is the 
same or slightly higher in Finland than in Sweden. 
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4  Principal conclusions 
 
Importance of traffic safety, programming and evaluation of traffic and 
safety projects 

 
• The importance of traffic safety research and awareness in the decision-

making process should be further enhanced. The general public and decision-
makers largely agree as to the importance of traffic safety. Where they differ 
is on how to improve it. Members of Parliament are in a key position 
regarding decisions on the weight given to traffic safety and the resources 
allocated to its improvement. Timely communications and cooperation 
between the parties involved in the decision-making process (researchers and 
experts, interest groups, civil servants, decision-makers, etc.) help promote 
measures to improve safety. (PÄÄT, INVE) 

• Project evaluation practices and reporting should be developed so that the 
traffic safety impact of major projects and the cost-effectiveness of the 
measures selected in major projects are communicated to the political 
decision-makers. (INVE) 

• In revising accident cost units used in project evaluation, it should be ensured 
that the weight given to serious injuries on the one hand and minor injuries on 
the other is in proportion to the traffic safety vision, which emphasizes the 
importance of preventing fatalities and serious injuries. (LIIKUTUS) 

• Attaining the road safety target requires commitment to that target, and road 
maintenance strategies must be revised so as to conform to the target state. 
The present level of road management funding is deemed insufficient for 
attaining the targets set for 2010. This being the case, a new approach and 
investments in the planning of principles and measures for cost-effective 
stagewise construction are needed. (INVE) 

• Performance management in the administrative sector of transport should be 
developed. The safety targets set in performance management could be stricter 
and more challenging, and above all they should be set for a longer time 
period. Projects should be set a concrete target for reducing personal injury 
accidents, or a survey of how exactly a project is expected to reduce the risk of 
traffic fatalities should be required. Because performance management 
functions at the operational level, with performance targets being set for one 
year at a time, a parallel system of strong strategic management is needed. 
(INVE) 

• Declaring traffic safety to be more important than any other impacts of a 
transport project would in itself be a major policy decision which would 
require a lot more information to support it, considered from all possible 
angles. (LIIKUTUS) 
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• Cooperation between authorities should be enhanced so that the entire range 

of means in existence would be available in planning traffic safety 
improvement measures and actions. Responsibility for attaining the traffic 
safety target should be specifically parcelled out among the various actors. 
(INVE) 

 
Traffic and land use, curbing traffic growth 

 
• Traffic safety impacts should be better taken into account in land use 

planning. Traffic safety aspects could be presented as reasons for land use 
decisions that would be more acceptable or understandable for decision-
makers and residents alike than factors such as driving costs or environmental 
arguments, which are traditionally covered in impact assessments. 
(OULULIIKA) 

• The traffic safety impacts of land use, specifically in non-built-up areas, 
should be distilled into easily usable ‘rules of thumb’. There should be easily 
usable methods for assessing traffic safety impacts in land use planning. 
Simplifying complex safety issues in a feasible way requires more research 
and the development of appropriate methods. (OULULIIKA) 

• A case study in the Oulu area showed that a dispersed urban structure and 
concomitant traffic increase would cause one third more annual traffic 
fatalities than a dense urban structure. Measured by socio-economic unit costs, 
the difference between the ‘dispersed city’ and ‘minimum mobility’ scenarios 
was substantial. (OULULIIKA) 

• Both measures to curb traffic growth and measures to increase traffic safety 
substantially are needed to attain the national traffic safety targets. In the 
future, attention should be paid to their combined effects to ensure that 
measures intended to curb traffic growth, such as increasing cycling without 
implementing related safety measures, do not decrease traffic safety and that, 
on the other hand, measures intended to improve traffic safety do not 
contribute to the growth of car traffic even in the long term. (LIIKA) 

• To boost the acceptability of measures to curb traffic growth and to improve 
traffic safety, a public value debate should be prompted concerning the 
conflicting aims of transport policy: what is and what should be the 
importance of safety impacts and environmental impacts compared with the 
smooth flow of vehicle traffic and the economic benefits of transport as 
currently evaluated? (LIIKA) 

• Too little is known about the effects of traffic congestion on safety. It would 
be important to investigate the effect of removing congestion on speeds 
throughout the road and street network of the impact area in order to be able to 
better address the issue of traffic investments from the point of view of traffic 
safety. The current practice of linking kilometrage directly to the number of 
accidents may distort the traffic safety impact of any given project. Changes in 
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future accident risk figures on various road types should be anticipated, since 
the risk of personal injury accident and the risk of fatality have decreased in 
the past few decades. (LIIKA, OULULIIKA) 

• Another demanding but necessary research topic is investigating the impact of 
vehicle kilometrage and transport policy in city centres on the number and 
severity of pedestrian and bicyclist accidents. (OULULIIKA) 

 
Traffic accident information, statistics 

 
• The lack of reliable kilometrage data on street networks in municipalities is a 

significant obstacle to traffic safety research at the municipality level. 
(KULTI) 

• Accidents are recorded according to the speed limit in force at the accident 
location at the time of the accident, whereas the kilometrage on public roads is 
recorded according to summer speed limits. Finnra should develop its routine 
system of calculating kilometrage on public roads so as to take summer and 
winter speed limits better into account. (KULTI) 

• At regional level, there are relatively few traffic fatalities that can be used for 
statistical studies, which means that any such study will not be reliable. Hence, 
personal-injury accidents rather than fatal accidents are used in studies for 
more reliable conclusions. However, it appears that considering the risk of 
personal injury on one hand and the risk of fatality on the other may yield 
diametrically opposite views of how risky any particular road environment is. 
Separate recording and studying of cases where severe injuries occur would 
introduce a new indicator while enabling the study of the relative severity of 
accidents. At the same time, the relative severity of different types of accident 
should be researched. (OULULIIKA) 

• Improving traffic safety statistics requires continuous and methodical 
cooperation in a number of matters, including the following: (LONTTI) 
- Improving the quality of source data 

- Improve the police information system  
- Improve hospital statistics, e.g. based on experiences from the START 

project, which covered all accident categories  
- Improve data on non-motorized traffic accidents  

- Database management 
- Responsibility for managing and developing accident databases; 

uniform procedure throughout the network (public roads, streets, 
private roads) 

- Communication and information distribution 
- Securing municipal statistical data  
- Better coordination of distribution of information on accident statistics 
- Improved use of statistics (e.g. processed material for decision-makers) 
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’Crash violence’ in the traffic system, accident investigation 

 
• Accident investigation boards accumulate a huge amount of information and 

give in-depth consideration to the causes of, and potential for preventing, 
accidents and their serious consequences. However, from the point of view of 
the violent collision forces sustainable by human beings and efforts to reduce 
them, it would be desirable to give more attention to the compatibility of 
various components of the transport system. This would involve being willing 
to question current accepted practices and solutions in road management, 
vehicle regulations, the speed limit system and traffic surveillance. (VIOLA) 

• The VIOLA publication also contains several proposals for improving the 
work of accident investigation boards, for example concerning the 
documentation of vehicle damage, the road environment, the quality of road 
maintenance and current road conditions. (VIOLA) 

• It was observed in the VIOLA study that there are three possible approaches 
regarding traffic fatalities on those segments of main and secondary roads 
where the majority of fatalities currently occur: accepting the present risk of 
fatality; lowering speed limits; or physically separating opposite traffic lanes. 
Some improvement could be achieved by using rumble strips and by 
improving winter maintenance, traffic control and logistics. Cooperation 
between road and rail transport for long-distance heavy haulage should be 
improved. Limiting goods transport to certain times of day or to certain roads, 
as has been done in central Europe to reduce encounters between heavy goods 
vehicles and cars, would be a rather drastic measure. (VIOLA)  

• Traffic fatalities at intersections, which accounted for one fifth of the accident 
material studied, can be eliminated by making intersections more negotiable, 
making potential collision courses less abrupt , reducing driving speeds at 
intersections and improving visibility in all directions at intersections, for 
instance by building roundabouts. Other conceivable measures include 
building more parallel roads while reducing the number of intersections and 
replacing four-way intersections with two three-way intersections or, in the 
case of the busiest locations, with grade-separated intersections. (VIOLA) 

• Some 6% of the VIOLA material consisted of driving-off-the-road accidents. 
Here, more attention to the safe functioning of barriers is required. 
Accordingly, untested barriers installed before 1995 must be replaced or 
renovated, and all barriers must be inspected regularly. The collision safety of 
fill slopes and culverts at side road junctions should be improved, as collisions 
with these are the second most common cause of fatality in driving-off-the-
road accidents after collisions with barriers. (VIOLA) 

• In descriptions of road conditions at accident sites in fatal traffic accidents, 
there were clear differences between police reports and accident investigation 
board material in 1992-2001. (SUORUO) 
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Influencing drivers, monitoring 

 
• According to various estimates, 15% to 30% of Finland’s annual traffic 

fatalities are caused by tiredness. However, the police currently have no way 
of testing the driving ability of a driver whom they suspect of being fatigued. 
Development of a test to measure driver fatigue for use in traffic control 
should continue. (VÄSY) 

 
Elderly drivers 

 
• Increased cooperation between the referring physician and the evaluator in 

assessing the driving ability of elderly drivers is needed. A driving test in real 
traffic should always be given as a matter of routine as a part of every driving 
ability evaluation; the test should be of sufficient length and should include a 
substantial amount of independent, non-instructed driving. Matters related to 
driving ability should be given greater emphasis than matters related to driving 
skill. (AJOKYKY) 

• Investments should also be made in developing evaluation criteria and 
indicators, and evaluators of driving tests should be further trained to take into 
account the special features of elderly drivers and drivers with health 
problems. The medical tests and the driving test should be evaluated as a 
single entity, which would conform to the European Union’s driver testing 
objectives (CIECA 2005). (AJOKYKY) 

 
Young drivers, driver instruction 

 
• Driver instruction should be further developed. LINTU reports propose that 

driver instruction should be divided into two courses, a summer course and a 
winter course, the latter of which would incorporate the present Stage II. The 
focus in the winter course should be on making use of the learning 
opportunities afforded by winter driving in real traffic. The summer course, on 
the other hand, would focus on economic driving and summertime risks. Also, 
driver diaries were suggested as a form of self-study, and would also be 
suitable for further training of drivers. (ENSILUMI) 

 
Vehicles  

 
• Many of the fatalities in the VIOLA study material could have been prevented 

if the vehicle involved had had tyres in good condition and a modern stability 
control system such as ESP. A stability control system requires good traction 
in order to function properly, so making sure that tyres are in good condition is 
of prime importance in preventing accidents. Distraction and falling asleep 
were underlying factors in many fatal traffic accidents. To combat these, 
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various vehicle technology options are being developed such as systems 
monitoring drivers’ body functions and vehicle control actions to determine 
their state of alertness. The widespread introduction of such devices must be 
promoted. (VIOLA) 

• At high speeds, strengthening the vehicle body is less relevant than identifying 
accident risks and intervening in events before an accident occurs, or limiting 
the course of an accident before the most destructive damage is sustained. 
Cars should be fitted with collision alert systems or loss-of-control alert 
systems, which may even incorporate automatic braking; these would help 
reduce collision speeds and hence mitigate the effects of collisions. However, 
any kind of alert system is practically useless in head-on collisions, as the 
entire chain of events lasts only a few seconds. (VIOLA) 

• Seat belts should provide better lateral support. Present seat belts also do not 
keep car occupants securely in their seats if the vehicle flips over and lands on 
its roof. However, there are comfort issues involved in how often seat belts are 
used, and seat belts must also be suitable for people of very different sizes. 
Accordingly, solutions such as multi-point seat belts are impractical even 
though they would be safer. If making seat belts safer also makes them more 
inconvenient, measures should be introduced to prevent the vehicle from 
moving at all if the seat belts are not fastened. (VIOLA) 

• In cases where a car sustains multiple impacts in the course of an accident, 
some of the airbags should remain inflated for a longer period than just for the 
first impact. Another option would be for airbags to refill multiple times. 
(VIOLA) 

 
Goods transport, public transport 

 
• Traffic safety must be made more important in goods transport ordering and 

quality systems. A client ordering transport must incorporate the traffic safety 
of all transport into his own strategic management just as environmental 
matters related to transport are already likewise incorporated in many 
companies. Existing environmental and operating policies and the quality 
policies which they incorporate can be transposed to traffic safety policy. 
Monitoring of the traffic safety of goods transport should also be linked to the 
corporate social responsibility reporting of the companies in the transport 
chain. (TAKU) 

• In order to aid this ‘traffic safety management’ approach, actors in the sector 
should devise a quality assurance system specifically for monitoring and 
improving the traffic safety of transport, and also nominate bodies 
independent of the transport sector to audit companies and to maintain and 
develop this system. (TAKU) 
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• Order procedures can be improved so that a client can frame requests for 

tender to include minimum requirements for vehicles, drivers and traffic safety 
factors in the operations of the company submitting a tender. (TAKU) 

• Improving the safety of bus/coach traffic requires cooperation between actors 
in the sector on a voluntary basis. The LINTU publication on this topic lists 
numerous development needs, including driver training availability, fire safety 
of the vehicle stock, sight distances out of the vehicle and within the vehicle to 
the doors, door machinery, anti-slipping measures at bus/coach stops, 
improvement of impact zones on heavy vehicles, installing seat belts and 
enforcing their use, timetable planning, bus/coach lanes and right of way in 
urban areas, and anticipatory occupational health care. (JL) 

 
 


