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1 Introduction 

COMPILATION PROCESS OFTHE PROGRAM 

In autumn 1997 Finnra's board accepted the Road Safety 2005 strategy which 
includes Finnra's policy for improving road safety. Aiready then the need for 
publishing a separate road safety program arose, the goal being to find mea-
sures of reaching these objectives. 

Both the road safety strategy and the complementary program have been writ-
ten for Finnra. However, after the internal diiferentiation between road admin-
istration and production, road administration has the responsibility for road safety 
goals and their realization. That is why the program mainly deals with road 
administration activities. 

The Road Safety Program 2005 of Finnra was compiled on the basis of the 
programs of the districts and the central administration units. 

Each district has compiled a road safety program complementing the general 
policy. The programs take special regional problems into consideration. The 
programs deal with operational development, minor operations that improve 
road safety and the efficiency of the operations. The Finnra publication 41/ 
1998 includes efficiency studies. Statistical safety studies have been made as 
the background of the work, and the most reliable possible safety assessment of 
the road network has been compiled. 

During the program compilation, cooperation between the districts was pro-
moted by organizing national and regional meetings. The districts also orga-
nized meetings with regional interest groups. National interest groups were 
consulted earlier, when Finnra's policy was being prepared. Representatives of 
the districts and the central administration made their comments on the planned 
programs of the districts. The districts have published their own regional pro-
grams after they have been compiled. 

As the basis of studying operational modeis and methods, the units of the een-
tral administration also recorded the central research and development activi-
ties related to road safety in the near future, and the needs for different policy 
and operation guidelines. 
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STRUCTURE OFTHE PROGRAM 

In the program each principle of the Road Safety 2005 strategy has been treated 
as one entity. The central bases of each principle related to road safety have 
been depicted. After that the goals 2005 related to each principle and activities 
connected with them have been gone through. Finally, guidelines and studies 
needed to support the work have been presented. 

PRINCIPLE 

1 DEPICTION OF GOAL 	
BASES 

GUIDELINES 
AND STUDIES NEEDED 
TOSUPPORTTHE 
WORK 

In addition to the above-mentioned road safety prograrn, the effects of the pro-
gram and the effectiveness of measures have been dealt with in the appendix. 
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II Safety of road traffic 

Whole road traffic 

438 people were killed and about 9000 people were injured in road traffic on 
pubiic, municipal and private roads in 1997. Advance information of the year 
1998 is 396 traffic deaths. Most, i.e., three fourths of trafflc fatalities and about 
a haif of injuries, occur on public roads maintained by Finnra. 

Road traffic in built-up areas is problematic as far as pedestrian and bicycle 
traffic is concerned: 70 % of traffic deaths on built-up area roads designated by 
traffic signs involve pedestrians, bicycie and moped drivers. Most of the pedes-
trian and bicycie traffic injuries and more than a haif of the fatalities occur on 
huilt-up area roads. 

People killed in road traffic according 
to the road maintainer (average in 1994-96) 

2 % 3 %  

People killed in built-up area traffic according 
to the road maintainer (average in 1994-96) 

2% 2% 

22 0/ 

% 

EiFinnra 
• Municipality 

Ei Private 

Ei No data 

Ei Finnra 
• Municipality 

Ei Private 

Ei No data 

13 % of ali the victims in road traffic are younger than 18 years and 25 9 are 
oider than 64 years. Most, i.e., about 70 %, of those kilied are men. Many 
eiderly peopie die in built-up area traffic: 40 % of those killed in built-up areas 
are oider than 64 years. In sparsely populated areas the age distribution is more 
equal. 

Moped drivers and motorcyciists as well as pedestrians are in the highest risk 
of death: the risk is more than ten-fold if compared to car drivers and passen-
gers. Bicyclists' risk of death is also high. 

Public roads 

The proportion of rnain roads in traftic fatalities on public roads is alrnost 60 %, 
although their proportion of road length is only 17 %. 
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Fatalities on public roads 

Year 	Year 	Year 	Vear 	Year 	Year 
1986 	1988 	1990 	1992 	1994 	1996 

About 270 people are killed in head-on, single and vuinerabie road user (pe-
destrian, bicycle and moped traffic) accidents every year, which means that 
these three types of accidents cover about 80 % of ali the fataiities on pubiic 
roads. 

About 3/4  of fatalities in head-on accidents occur on the main road network in 
sparsely populated areas. The distribution of fatalities in vulnerabie road user 
accidents is as foliows: almost 40 % on the main road network, about a third on 
other roads in sparsely populated areas and a fourth in built-up areas, their im-
mediate surroundings and villages. The distribution of single accident fatalities 
is: 40 % on the main road network and about a haif on the lower-class road 
network in sparsely populated areas. 
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III Road safety pro gram 2005 

FINNRA'S PRINCIPLES OF OPERATION FOR IMPROVING 
ROAD SAFETY 

Finnra shall actively work to improve the safety of national, re-
gional and local transportation systems. 

Finnra shall commit itself to the goals of road safety improve-
ment defined by society, using available resources in the best pos-
sible manner to realize them. 

Finnra shall promote the safety of travel and transport in ali condi- 
tions on public roads in both urban and sparsely populated areas. 

Finnra shall search for and implement measures that will decrease 
traffic fatalities and other serious injuries, in particuiar, in coop- 
eration with other parties involved in traffic and road safety work. 

In developing its organization and operation, Finnra shall improve 
the public's possibility of participating and ensure the quality of 
road safety in the product purchasing and product operations of 
road rnanagernent. 

Finnra shall keep its road safety know-how up to date and pubii-
cize road safety information, both independently and in coopera-
tion with other agencies. 
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SAFETY OF THE TRANSPORTATION SYSTEM 

SAFETY OFTHETRANSPORTATION SYSTEM 

Principle 1 

Finnra shall actively work to improve the safety ofnational, 
regional and local transportation systems. 

Rss 

Road traffic is in a key position when the safety of a transportation system is 
irnproved. Fatalities and serious injuries in road traffic are a big economic prob-
lem. In addition to accidents, emissions of motor vehicle traffic are hazardous 
to health. Emissions are remarkable because they are near the street level where 
they are easily breathed in and they are difficult to eliminate. 

Transportation system planning has been initiated to integrate different modes 
of transportation and land use better than before. This aims at improving the 
operation of the entirety and prornoting more sustainable travel as far as the 
environment is concerned, e.g., by changing the demand of transportation and 
the modal split. The Ministry ofTransport and Communications is responsible 
for national transportation system planning. Regional transportation system 
planning has been started in the biggest city regions. After these plans have 
been compiled, the focus of planning will be on other regions and individual 
rnunicipalities. 

In practice, transportation volumes are determined by the transportation system 
together with land use. As the volumes of road traffic and accidents are con-
nected with each other, minimization of the need for road traffic and channel-
ing of the need for travel to safer modes of transportation are worth pursuing. 
Besides, integration of land use and the traffic network can prevent the forma-
tion of accident-prone locations. 

In the transportation system special attention should be focused on freight traf-
fic. Goods traffic has an over representation in the most serious accidents, mainly 
because of the differences in weight. Transportation of dangerous goods is an 
additional risk. The size of trucks is increasing as so-called module articulated 
vehicles are taken into use. If this reduces the number of vehicles at the same 
time, it might also reduce safety risks and environmental hazards in sparsely 
populated areas. However, if the roads and streets in built-up areas were mea-
sured according to the need for space of module articulated vehicles, e.g. in 
intersections, safety would fail off because the speeds of other motor vehicles 
would increase. 

The increase in the share of combined transports, which is an objective in the 
EU region. would improve the safety of the transportation system. However, it 
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requires the use of new technical and logistic solutions. In the future the im-
provernent of goods traffic logistics will be supported by means of traffic man-
agement as well as the flexible common use of different modes in passenger 
traffic. Especially in the biggest city regions. new ways of traffic control can he 
taken into use, e.g. in public transport and parking. 

Transportation safety planning is also needed in municipalities to comple-
ment transportation system planning. Safety planning studies small improve-
ments in the transportation system to be realized in the near future, such as 
speed control, traffic information and operations needed in other sectors like 
educational, social and health and rescue services. Traditionally, municipali-
ties, Finnra, Central Organization for Traffic Safety in Finland and the police 
have participated in compiling road safety plans for municipalities. 
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SAFETY OF THE TRANSPORTATION SYSTEM 

Operational recommendations 2005 

Objective1..1 

Finnra has participated in the integrarion of land use and trafflc together 
with provinces, mun icipalities and other modes of transportation. This 
cooperative work has developed rravel and rransport while minimizing 
the need for car traffic, and it has improved the operating conditions of 
pedestrian and bicycle traffic and puhlic transport. Transportation sys-
teni p/anning is supplemented bv regional road safety planning. As a re-
suit of these neasures, heaith risks caused bv traffic are decreasing. 

Activity 
The central adrninistration participates in compiling national transpor-
tation system plans. So the improvement of the safety of the whole sys-
tem and road traffic is supported. (ca) 

The districts promote the compilation of regional transportation sys-
tem plans and pay special attention to important questions regarding road 
safety. (districts) 

Transportation system planning, planning of road and traffic conditions on 
public roads and regional development plans are compiled in mutual inter -
action and they support each other. Finnra promotes the realization ofprojects 
considered useful in the transportation system plans. (districts, ca) 

Finnra participates in activities to promote operational possibilities of 
public transportation and to build safe travel chains. (districts, ca) 

Finnra participates in activities to promote safe pedestrian and bicycle 
traffic and to improve their position in traffic. (districts, ca) 

The districts participate iri regional road safety improvement together with 
other interest groups at provincial and municipal leveis. The districts par-
ticipate in the work of consultative committees dealing with provincial 
road safety affairs and in compiling provincial road safety plans. The 
districts participate in compiling municipal road safety plans. (districts) 

Finnra supports rnunicipal road safety work by participating in producing 
supportive material and by providing information. (districts, ca) 

Finnra offers expert knowledge on road safety questions related to land 
use planning. (districts, ca) 
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In built-up areas where no road safety plans have been or are being corn-
piled, the districts define the safety problerns on public roads. (districts) 

Guidelines and studies needed to support the work 

U Modeis are developed 10 take environmental safety and health problems 
caused by traffic into consideration as diversely as possible. 

Li National and international experiences of transportation system planning 
ire assessed and regional and local transportation system planning is sup-
ported by guidelines and experirnents. 

[J Development of comrnon realization and financing modeis of transporta-
tion systems and projects related to thern is supported. 

J Guidelines to integrate traffic and land use together with other interest groups. 
Development of road safety studies in land use planning is presented to the 
cooperative parties. 

U Material supporting municipalities' own road safety planning is produced 
and an network of experts is created. Cheap, quick]y realized activities are 
favored on the basis of road safety plans. Operational modeis for municipal 
road safety planning are developed, e.g.. comrnon rnunicipal plans and re-
gional plans. 

U Directives for dialogucs on the integration ol' tral'fic and land use are devel-
oped. 

U Studying the winter management of pedestrian and bicycle traffic and spec-
ification of guidelines, if necessary. 

U Goods traffic is studied in the transportation system of built-up areas. 

U The effects of Finnras activities on the safety of the whole transportation 
system are evaluated. 

U Studying the activities possihly resulting t'rorn ehanges in road. land use 
and construction legislation. 
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COMMITMENTTO THE ROAD SAFETY OBJECTIVE 

Pruncuple 2 

Finnra shall connnit itselfto the goais of road safety improveinent 
defined by society, using available resources in the best possibie man- 

ner to realize them. 

Bases 

Society's endeavor to improve road safety is apparent in the Parliamentary Trans-
port Committee report Transportation 2000 and in the Council of State deci-
sions in principle concerning road safety improvement. The objective of the 
Council of State decision in principle of 1997 is to continue to reduce the most 
serious injuries as quickly as in the 1990's and to approach the Swedish and 
Norwegian safety leveis. In that case the annual number of fatalities would be 
Iess than 250 in 2005. 

In the Road Safety 2005 strategy Finnra has comrnitted itse!f to a large devel-
opment of activities and measures in order to continue to improve road safety 
and increase its efficiency, if necessary. The need for efficiency has resulted in 
the policy presented in the road safety strategy regarding the channeling of 
funds to built-up area and main roads. On the other hand, built-up area and 
main roads take precedence as far as the effective use of resources is concerned 
because they have the most profitable safety measures. However, effectiveness 
cannot he the only measure of safety. For instance, as far as the equality of road 
users is concerned, even if the activities were not the most effective, measures 
must be directed to vulnerable road users, which is the unsafest mode oftravel. 

For the sake of the efficiency of activities, improvement measures are directed 
on the basis of statistical studies of accident risks and density, and earlier acci-
dents can be taken into consideration in determining the order of improvement 
of the sites. However, problematic situations should he elirninated on the basis 
ofrisk assessments before accidents occur. Necessary temporary measures should 
he realized before perrnanent rebuilding. Partly due to the decrease in road 
rnaintenance financing, the need for temporary measures is greater than before, 
hecause from the viewpoint of regional and social equality, everybody has the 
right to a safe traffic environment everywhere. 

The safety effects of road management resuit from emphasis in policy, the ex-
tent of activities and choices in measures. This means the resuit is partly depen-
dent on the disposable financing of Finnra. The solution to safety problems on 
the main road network is particularly connected with the whole policy of road 
management - separate safety activities cannot influence the central prohlem 
of head-on collisions. However, the measures on the main road network have 
ari essential influence on safety as a whole. 
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There is often thought to he a conflict between road safety goals and require-
ments and other goals. However, integrating and prioritizing different goals is 
an essential part of road management programs and plans. In any case, clashes 
of opinions of different interest groups cannot he avoided in planning. Open 
discussion about conflicts is useful even in prohleniatic cases. 
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COMMITMENTTO THE ROAD SAFETY OBJECTIVE 

Operational recommendations 2005 

Objective2.1 	 ___ 

Finnra has included the safrty goa/s set bv the Ministry of Transporl and 
Communications and its own road safety strategies in national road man-
agement pro grains and operational con trol. 

Activity 

Finnra coliaborates with the Ministry of Transport and Comrnunications 
in developing result-oriented controi. The role of the Econornic and Op-
erational Pian (TTS) is strengthened. Focusing of activities, evaluation 
and monitoring are deveioped. The road safety goals are integrated in 
several years' activities. (ca, districts) 

Finnra searches for alternative modeis for solving safety problems and 
improvement needs at different financing leveis and evaluates their cost 
efficiency. Participation of individual citizens and their organizations is 
increased. (ca, districts) 

The central administration evaluates the safety effects of central road man-
agement plans from the standpoint of safety, and their compliance with 
safety goais and strategy. (ca) 

The central administration develops operational modeis for road safety 
work and the definition of long-term goais. (ca) 

The road safety strategy and program of Finnra is monitored and checked, 
if necessary. (ca, districts) 

ective 22 

The road districts have compiled regional strategies for solving safetv prob-
lems and included the strategies in regional road managelnent pro gralns. 

Activity 

The districts compiie regional policies of road safety improvement in or-
der to improve safety and reach the goals. (districts) 

The road safety effects of the Economic and Operational Pian and the 
projects to be reaiized are evauated. The districts search for activities 
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improving road safety efficiently, integrating them with other goals. (dis-
tricts) 

The districts monitor and maintain their road safety programs. The pro-
grams are based on studies on safety problems, accident risks and densi-
ties, accident types and their solutions. The realization of national unifor -
mity requirements is ensured. (districts, ca) 

L _____ 

The requirements of road safety are known. Conflicts between road safetv 
and other goals are handled using methods that suit dijjrent situations 
and conditions. 

Activity 

In the road managernent plans, a stand is taken on overail strategy to 
resolve conflicts; different goals are defined in order of irnportance for 
different types of roads and different land-use situations. (ca) 

Requirements and conflicts of road safety with other goals are brought 
out in planning so the bases of solutions can be handled more transpar-
ently and the future effects of solutions can be evaluated. (districts, ca) 

Guidelines and studies needed to support the work 

U The developrnent needs of the sector duties of road administration are stud-
ied in comparison with other countries. 

IJ The evaluation programs of the safety effects of road management are de-
veloped and maintained: TARVA, IVAR 

U Possibilities for diversifying the evaluation of safety effects are studied. 

Ei Effects of emphasizing goals and financing are studied. 
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QUALITY OF SAFETY OF PUBLIC ROADS 

Principle 3 

Finnra shall promote the safety of travel and transport iii ali conditions 
on public roads in both urban and sparselv popuiated areas. 

Bases 

A good traffic environment prevents accidents and relieves their consequences. 
It decreases and forgives the road users' mistakes. Road users detect traffic 
arrangements easily and consequently identify the right behavior patterns. Many 
factors affect this kind of safety quality: integration of land use and the roacl 
network, classification of roads, quality requirements of traffic and technical 
solutions of road classes, maintenance of roads and road sections, traffic con-
trol and traffic information. By developing these contributory factors, possibii-
ities for safe travel in different areas aiid road conditions and at different times 
are improved. 

Safety improvement methods vary on different types of roads according to sur-
rounding land use, the subsequent distribution of travel modes as well as the 
qualities of the road and its significance in traffic. In safety studies the road 
network is divided into different types as foliows: 

motorways 

other roads with two carriageways 

• semi-motorways 

• busy rural two-lane main roads; average daily traffic more than 6000 vehi-
des 

• quiet rural two-!ane main roads; average daily traffic !ess than 6000 vehicles 

• other busy rural two-Iane roads; average daily traffic more than 1500 vehi-
des 

• other quiet rural two-lane roads; average daily traffic less than 1500 vehicles 

• husy roads in densely populated areas; average daily traffic more than 6000 
vehicles 

• quiet roads in densely populated areas; average daily traffic less than 6000 
'eh icles 
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Risk ot death on different types 01 roads 
(kiIIedIlOO million vehicle km; average 1992-96) 

Risk 01 injury accidents (inlury accidents/ 
100 million vehicle km; average 1992-96) 

r 

When the safety of different types of roads is evaluated, their mutual position 
changes according to whether injuries or fatalities are used in risk evaluation. On 
the basis of both injury and fatality risks traffic is the safest on motorways. On the 
basis of the fatality risk, traffic is the unsafest on semi-motorways and on the 
basis of injuries. on roads in densely populated areas. 

The basic solution of motorways eliminates the most comrnon central road safe-
ty problems, Le. head-on collisions, weaving of different modes of travel, land 
use junctions at high speeds and crossing accidents. However, because of the 
large volumes of traffic, a relatively high nuinber of serious accidents occur on 
motorways. Swerving accidents are the biggest probiem. 

On semi-motorways the traffic environment gives a clear impression: traffic in-
terchanges are used, land use junctions and pedestrian and bicycle traffic have 
been arranged using the rest of the road network, and the roads are relatively 
broad. Volumes of traffic are large and there is quite a lot of freight traffic. Al-
though the risk of injury accidents is relatively Iow, accidents are usually serious 
because of high speeds. The number of head-on collisions is relatively large be-
cause the opposite directions have not been separated structuraily. Most fatalities 
in proportion to road !ength occur on semi-motorways. 

On common two-Iane main roads road arrangements are mosily moderate and 
the risk of injury is quite Iow. However, the accidents are fairly serious. There are 
several problematic factors: opposite directions and different modes of travel have 
not been separated in spite of relatively high speeds and volumes of traffic, there 
are collision obstructions on the sides of the road, the safety of intersections needs 
to be developed, there are many land use junctions in places, the volumes of 
freight traffic are high and road geornetry is insufficient in piaces. The most sen- 
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ous problerns are head-on, vulnerable road user and single accidents. Quite a 
number of these types of accidents occur in proportion to the road length. 

Most other roads in sparsely populated areas are very heterogeneous as far as 
their qualities are concerned, and land use is based on these roads. That is why the 
risk of injury is moderately high. As the speeds are nevertheless clearly lower 
than on main roads, the accidents are not among the most serious ones on public 
roads. The most common accidents are single, vulnerable road user and head-on 
accidents. Because of the small volumes of traffic. few accidents in proportion to 
the road Iength occur. 

On built-up area roads the traffic environments and situations are usually com-
plicated. There is an abundance of vulnerable road users as well as turning and 
crossing motor vehicle traffic. The risk of injury is the highest on this type of 
road. The central safety problems include vulnerable road user accidents and dif-
ferent intersection accidents (crossing, turning, rear end collision). Although the 
speed level is the lowest on this type of roads, the speeds are nevertheless disas-
trous as far as pedestrian and bicycle traffic are concerned. Especially on the 
fringes of built-up areas and in villages where there is Iess pedestrian and bicycle 
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traffic, the arrangements of pedestrian and bicycle traffic are lacking. A relatively 
large number of serious accidents occur in proportion to the road Iength. 

Winter maintenance of roads is an important factor of safety. More accidents in 
proportion to vehicle kilometers occur in the winter months (October - March) 
than in the summer months. Similarly, the risk of injury is slighfly higher in win-
tertime. On busy roads winter is more dangerous in comparison with summer 
than on roads with Iittle traffic. According to climatic zones, the higher risk of 
injury is emphasized on the main roads of the coastal area. 

Because both the safety problems and their solutions diifer from each other in 
densely and sparsely populated areas, these areas are studied separately in the 
foliowing chapter because of their different operationa! recommendations. 
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ROADS IN DENSELY POPULATED AREAS 

Operational recommendations 2005 

Objective 3.1 

Finnra has worked in cooperation With inunicipalities to maintain and 
improve a road network hierarchv in built-up areas t/iat is goodfrom the 
standpoint of'the transportation svstem. Speed li,nits have been adjustecl 
to accornmodate buiit-up areas. 

Activity 

In the next few years the districts will place ernphasis on small, effective 
and quickly realized irnprovernents of the traffic environment. (districts) 

The districts support a clear route hierarchy in built-up areas and cooper-
ate with rnunicipalities in land use issues, transportation system planning 
and other planning. (districts) 

Speed limits of motor vehicle traffic are managed in accordance with the 
decision in principle of the Council of State on the basis of the revised 
guidelines. (districts) 

The central roads of built-up areas are rebuilt in places where remarkable 
needs for improvement of traffic environment occur beside the safety 
problems. Before rebuilding, minor actions are realized in the most prob-
lematic places, if necessary. The road safety of historically valuable built-
up areas is ensured by foliowing the principles of Finnra's guidelines for 
valuable built-up areas. (districts) 

On the by-passes of built-up areas vulnerable road users are separated 
froin motor vehicle traffic and special attention is paid to safe intersec-
tion and crossing arrangements. If new by-passes or other actions with 
effects on the network are realized, safety measures and the possible ad-
aptation required by the new traffic situation should also include the old 
roads in the built-up area. (districts) 

If a technically high-level traffic route is not available as a by-pass, traf-
fic should be adapted to the traffic environment and the lower speed limit 
by building a clearly discernible section of built-up area roads. The char-
acter of high-level main routes should be preserved by controlling land 
use intersections. (districts) 
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New guidelines that integrate functionality, aesthetic nature and safety 
are used in planning urban main routes. (districts) 

Objective 3.2 

Finnra has collaborated with mun icipalities iii promoting built-up areas 
with safe, healthy ,nilieus for inhabitants and tu1nerab1e road users. 

Activity 

The districts focus building of pedestrian and bicycle traffic routes on 
built-up areas and other densely populated areas. More routes are built. 
(districts) 

The districts collaborate with municipalities in making studies related to 
needs for building network for biking and waiking as well as necessary 
improvements for crossing arrangements of pedestrian and bicycle traf-
fic, Iinks between different modes of trafflc and stop and parking area 
arrangements. The projects are directed to continuous connections and 
seamless links of pedestrian and bicycle traffic routes with municipal 
routes. Special attention is paid to the needs of children, elderly people 
and the disabled. (districts) 

Traffic regulation of pedestrian and bicycle traffic and winter and sum-
mer maintenance of routes (e.g. maintenance areas) are arranged well 
from a user's standpoint (integration between municipalities. Finnra and 
contractors). Maintenance of pedestrian and bicycle routes and stop areas 
is made more efficient. (districts) 

Guidelines and studies needed to support the work 

Speed Iimt policy and guidelines in huilt-up areas are revised according to 
the decision in principle of the Council of State. The use of speed limits is 
monitored. 

U In conjunction with by-passes and other development projects, a stand is 
taken on the improvement of the central roads in built-up areas (old roads 
ate adapted to a new status in the network and the built-up area). 

LJ A guideline on planning by-passes in the centers is compiled. 

J A project of environmental rebuilding of urban routes (examples) and the 
definition of the policy. 
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Li The rea!ized solutions are evaluated to support the choice of measures on 
built-up area roads, with the goal of achieving good, efficient actions (ef-
fects. durahility. maintainability and costs). 

Experiments vith suitable solutions to improve the status of pedestrian and 
bicycle traffic and to take the different groups of pedestrian and bicycle 
traffic into consideration. 

Li The need for complementing the guidelines on pedestrian and bicycle traf-
fic is studied. 

U Revising the cost division guideline on areas of responsihility iii road man-
agement. 
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ROADS IN SPARSELY POPULATED AREAS 

Operational recommendations 2005 

L Objective 33 

The mac! network, its level ofrnaintenance and speed /imits together al-
low for traffic that is safe, functional and environmentally aware. Em-
phasis has been placed on keeping the risk for personal injurv accidents 
Io especiallv on the main road network. 

Activity 

The districts make investments of improving safety in road sections where 
the accident density is high, i.e., mainly in busy main roads. As develop-
ment projects and investments in basic road managernent, they realize 
traffic interchanges and arrangements of separating opposite driving di-
rections. Minor actions include softening the area adjoining the road, 
improving intersections, gates on servicejunctions on the central lanes of 
motorways, guard rails of narrow central lanes, dangerous shoulders and 
bridge pillars, overtaking lanes, road lighting, moose fences by the sides 
of motorways, edge posts, clearance of bushes, road markings, etc. Routes 
of pedestrian and bicycle traffic, underpasses and arrangements of pri-
vate roads are implemented to improve safety. (districts) 

On main roads with little traffic, the districts implement moderate-priced 
measures to soften the area adjoining roads and to elirninate problems. 
Moderate-priced measures include light improvement of intersections, 
edge posts, lighting, clearance of bushes, speed limits, road markings and 
traffic signs. In sparsely populated villages the improvement of safety 
may require underpasses. pedestrian and bicycle traffic routes and ar-
rangements of private roads. More expensive structural measures can be 
carried out in conjunction with other improvements. (districts) 

If improvement projects are delayed, the districts improve safety tempo- 
rarily or promote safety with minor actions in problernatic places, e.g., by 
improving intersections, controlling traffic and limi ting speeds. (districts) 

On the lower-level road network the districts endeavor to reduce the risk of 
accidents mainly by traffic regulation. The general speed limit of 80 kmlh 
is lowered locally if the roadside settlements so require. Individual prob-
lematic places are improved by means of minor actions: traffic signs, road 
markings, warning signs of abnornial conditions, speed limits, optical guid-
ance and clearance of bushes. Safety-improving structural measures can be 
implemented in conjunction with other improvements. (districts) 
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The districts maintain the road network with road safety in mmd. In main-
tenance, the central factors affecting road safety include winter mainte-
nance, prevention of slipperiness and elimination of unexpected varia-
tion in quality (the areas of responsibility of districts and Iimits of main-
tenance areas are placed in easily detectable places). Maintenance oftraf-
fic signs, renewal of roadway markings, suitable sight distances and clear-
ance of bushes in moose danger areas are significant from the standpoint 
of safety. (districts) 

Control of the moose population is negotiated with the game manage-
ment authorities. (districts) 

The districts manage speed Iimits according to the guidelines. Variable 
speed Iimits are used according to the policy of Finnra. (districts) 

As faras land-usejunctions, Iocation of activities and limitation oftraffic 
growth are concerned, the districts study land use alongside main roads 
together with municipalities and provincial unions. (districts) 

Safety checkings on road network are taken into use after the guidelines 
have been completed. (districts) 

Together with the guidelines, new safe solutions are taken into use, e.g., 
new types of main roads, overtaking sections of main roads, improve-
ment of road edges, intersections and interchanges of the basic network. 
(districts) 

Traffic centers provide road users with real-time information related to 
safety, e.g., on weather conditions, traffic jams, roadwork, accidents and 
other exceptional situations. (districts) 
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Objective3.4 

Nettorks which are as safe and continuous as possibie have been set 

Lf detbr vulnerable road users. 

Activity 

The districts continue to build routes for vulnerable road users. Finnra 
searches for route solutions and operational modeis that are more eco-
nomical than the present ones. (districts, ca) 

Signs and route guidance for routes suitable for vulnerable road users are 
checked. In addition to the routes of pedestrian and bicycle traffic, the 
network of pedestrian and bicycle traffic may include parts of quiet and 
safe mixed traffic roads. (districts) 

Vulnerabie road users are taken into consideration near villages and road-
side settlements on both main and lower-level roads. On the problernatic 
main road sections structural solutions are searched for. These include 
combining the arrangements ofjunctions of private roads with pedestrian 
and bicycle routes as weli as common underpasses for cars, pedestrians 
and bicycles. On the lower-level roads and while waiting for structurai 
operations. speed limits can be lowered because of villages and settie-
ments. (districts) 

In the arrangements of vulnerable road users, planning, realization and 
maintenance are made more detailed. (districts) 

Guidelines and studies needed to support the work 

U The policy of main roads is compiled in conjunction with the long-term 
pian on road and traffic management. A stand is taken on the solution to 
safety problems on main roads. The policy of improving safety in different 
surroundings in sites remaining outside the official programs is defined. 
The policy regarding an old road is defined when a motorway or by-pass of 
a built-up area is built. 

U A guidelines on safety checkings of a road network. 

U Possibilities of more efficient control of land-use joining the main road net-
work are studied. 

U Accidents of vuinerable road users in sparse!y populated areas and econom-
ical possibilities to prevent them are studied. 
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LJ Finnra's stand on parallel roads constructed as private roads. A study on the 
management of pedestrian and bicycle traffic on the main road network by 
ineans of paralle! road arrangernents. 

J Guidelines on pedestrian and bicycle traffic arrangements on the main road 
network. 

The needs for developing intersections on the main road network are stud-
ied. 

U Planning guidelines on intersections are compiled (revised guidelines on 
staggered intersections, safety islands and roundabouts, among others). The 
planning guidelines on intersections with traffic lights are checked. 

U Operational recornmendations and a p!anning guideline regarding safety 
improvement on basic network interchanges are compiled. 

U A recommendation on planning overtaking sections on main roads is com-
piled and risky behavior in overtaking on wide roads is studied. 

J Equipment on roadsides are developed for feedback on risky behavior (speed-
ing and tailgating, among others). 

Directives on designing new road types. 

LJ Developing and testing new bridge guard rail types. 

U The need for comp!ementing guidelines on winter maintenance of pedestri-
an and bicycle traffic is studied. 

U The cost-division guideline on the areas of responsibility in road manage-
ment is revised. 
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4  LONG-TERMWORKTO PREVENTTHE MOST 
SERIOUS ACCIDENTS 

__________ 

Finnra shali searchfr and iinplement ineasures that will decrease 
rrafficfataiities and other serious injuries, in particular, in cooperation 

L with other parries involved in traffic and road sqfety 

Bases 

The improvement of road safety requires far more efficient activities to reduce 
the most serious accidents. The decision in principle of the Councii of State 
defines the prevention of traffic growth, safety irnprovement in built-up areas, 
improvement of interaction between road users, decreasing drunken driving, 
decreasing single and head-on accidents and relieving their consequences as 
the areas of making safety work more effective. Thus. Finnra is required to 
come up with additional, more effective actions and develop new actions to 
prevent head-on accidents, vuinerable road user accideiits and single accidents. 
and to relieve their consequences. 

Distribution ot tatalities by accident class on certain types of roads (average 1992-96) 
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of ali deaths in head-on accidents. 40 % of the deaths of vulnerable road users 
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About 40 % of fatal head-on accidents are caused by one dominant factor; they 
are alcohol-related accidents, supposed suicides, sequences of failing asleep at 
the wheel or attacks of illness. The rest of the accidents occur mostly on icy. 
slushy or snowy roads. In more than one third of accidents that occur in poor 
driving conditions, one of the reasons is excessive speed and almost haif of the 
vehicies have poor tires. Most accidents occur when the weather and driving 
conditions are changing. The volume of single accidents is the same in winter 
and in summer. Single accidents are often caused by alcohol, excessive speed, 
poor driving and anticipating skills, and refusal to use safety devices. In addi-
tion, there are often collision obstructions in the traffic environment and they 
make the consequences worse. 

Speeds in motor traffic have an essential effect on road safety: if traffic ar-
rangements remain unchanged and the mean speed increases 1 kmlh at typical 
speeds in the countryside, the risk of injuries grows 3 % and of fatalities, 6 %. 

In densely populated areas speeds are crucial factors in the safety ofvulnerable 
road users. In an accident a pedestrian's risk of death becomes eight-fold if the 
collision speed grows from 30 kmlh to 50 km/h. As the speeds of motor traffic 
have such an essential effect on the safety of vuinerabie road users, the speed 
limit has to depend on the safety level of the pedestrian and bicycle traffic 
environment. 

Although Finnra commits itself to implementing the present known actions of 
road management and to developing new actions to prevent fatalities by long-
term research and development activities, the possibilities are nevertheless lim-
ited. Even the improvement of the main road network and built-up areas takes a 
long time. In addition, effective cooperation and integration between diifereni 
parties responsible for road safety are needed to infiuence the other factors in 
road safety and to develop these factors. These include reduction in drunken 
driving, speeding and risk-taking, increase in the use of safety devices, consid-
ering the safety qualities of motor and other vehicles, choice ef travel time and 
irnprovement of ali kinds of interaction between road users. 
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Operational recommendations 2005 

Objective 4.1 

Finnra has conducred long-term research and developinent work to pre-
- ven! trafjic fatalities and other serious injuries. - 	- 	- 

Activity 

Finnra studies the development possibilities of winter maintenance on 
coastal area main roads and in groundwater areas. (ca, districts) 

Measures to decrease head-on and single accidents on two-lane main roads 
and semi-motorways and relieve their sequences are developed. Objects 
of development include new road types (cross-sections with median bar-
rier), road markings that provide feedback, softening of the road environ-
ment and the actions of traffic management. (ca, districts) 

The central administration participates in the development and research 
work of a dynamic speed controller (Intelligent Speed Adaptation, ISA). 
In the long term it may oifer a possibility to control excessive speeds, 
which are reasons for single accidents, among others. (ca) 

Safer solutions than the present ones for same-level crossing arrange-
ments between pedestrian and bicycle routes and roadways are devel-
oped. (ca) 

The central administration participates in collaboration with different 
agencies to find measures to decrease the high risk of traffic deaths among 
eiderly pedestrians and cyclists. (ca) 

In collaboration with other agencies the central administration searches 
for ways of influencing the choice of travel time, ways of driving, the 
watchfulness of a driver, the condition of vehicles and tires and the use of 
safety devices, reflectors and helmets. (ca) 
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Objective 4.2 

Finnra has reduced the nuinber oftraffic deaths byfocusing road safetv mea-
sures on accidents involving vulnerable road users in built-up and rural ar-
eas, and on head-on collisions and swerving off the road iii rural areas. 

Activity 
When deciding on policy and financing of road management, Finnra places 
more emphasis on the existing actions that reduce traffic deaths efficient-
ly. New actions may also be found through research and deveiopment 
work. (districts, ca) 

An inventory is made of the roadside environments for maintenance and 
improvement purposes. After the guidelines have been compiled, the dis-
tricts experiment and take into use new safer road types and intersection 
solutions, safer solutions for same-level guidelines between pedestrian and 
bicycle routes and roadways, road markings that provide feedback, etc. 

In the centers of built-up areas and residential areas motor traffic is adapt-
ed to the conditions made by pedestrian and bicycle traffic and the envi-
ronment: speed limits are less than 50 kmlh and they are supported struc-
turally, if necessary (speeds cornply with the directives revised in accor-
dance with the decision in principle of the Council of State). To find other 
quickly-realized actions, the safety problems ofpublic roads are studied 
at least when no road safety pian has been or is being made in a built-up 
area. (districts) 

On a road network where the general speed limit applies, speed limits are 
lowered locally because of villages and roadside settlements in sparsely 
populated areas. On the main road network, speed limits are lowered in 
problematic villages and roadside settlements while waiting for structur -
al measures. On by-passes of centers speed limits are also lowered if vui-
nerable road users have not been separated from motor traffic or if inter-
section arrangements are unsafe. (districts) 

Effective and economic ways of managing traffic are taken into use. The 
districts experiment with and take into use variable speed limits on the 
busiest sections of main roads, e.g., on motor traffic roads, in according 
to the policy of Finnra. (districts) 

The districts prornote acceptance of low speed Iimits in built-up areas iii 
particular, by informing, supporting speed limits structurally and rebuild-
ing road surroundings to be proportional to land-use and speed limits. 
(districts) 
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The districts continue to cooperate with the police in taking automatic 
speed control devices into use on busy main roads. (districts) 

Finnra studies the need for making winter maintenance on the main roads 
more effective and for developing winter speed limits. (districts) 

Traffic centers emphasize safety information: slipperiness, traffic mci-
dents and other risks. Ohservations on driving conditions are improved. 
The districts inform road users about the principles of winter mainte-
nance and the bases of different leveis of service. (districts) 

Finnra supports information about driver and vehicle risks in head-on 
collisions and single accidents: tiredness, intoxication, poor tires, refusal 
to use safety devices, risk-taking, excessive speeds and the choice oftravel 
time. 

Finnra supports information about pedestrian and bicycle traffic risks: 
refusal to use reflectors and helmets, intoxication and neglect of trafflc 
regulations. 

Guidelines and studies needed to support the work 

U The policy and guidelines on speed Iimits in built-up areas are revised ac-
cording to the decision in principle of the Council of State. The use of speed 
Iimits is monitored. 

U Directives on speed lirnits in roadside settlements and villages and monitor-
ing of the actions taken. 

U A study on the effects of making winter maintenance more effective on the 
coastal main roads, guidance in the changes of policy if necessary, and a 
study on the effects of maintenance on the lower-level road network. 

U The developrnent of statistics in collaboration with other authorities that com-
pile statistics (seriousness of injuries and their location on the road network). 

D The project "lmprovernent solutions on main roads", in which new road 
types (narrow two-carriageway roads, median barriers etc.), solutions for 
separating pedestrian and bicycle traffic, principles of planning intersec-
tions and solutions for irnproving the safety of roadside environments are 
developed and tested. 

U Accidents of vulnerable road users in sparsely populated areas are studied, 
as well as ways of preventing thern economically. 

U Studies on the possibilities and effectiveness of traffic management to im-
prove road safety in Finland. 



Road Safety Program 2005 

LONG-TERM WORK TO PREVENT THE MOST SERIOUS ACCDENTS 	 35 

U Observations on driving conditions are developed by means of added road 
weather forecast stations and moving detectors. 

U Information about driving conditions (both the situation and a forecast) is 
developed in cooperation with the Meteorological Institute and mass me-
dia. Information about driving conditions of pedestrian and bicycle traffic is 
also developed. 

Li Recommendation on the use of road markings that provide feedback. 

U The policy of softening the road environment is defined and guidelines are 
compiled (quickly-realized softening measures, improvernent of municipal 
lampposts, maintenance of guard rails, guard rails in rock cuttings, shaping 
open ditches, hand!ing the intersections, revising the guard rail guidelines). 

U A guideline on the inventory of a roadside environment for maintenance 
and irnprovernent. 
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5  PUBLIC PARTICIPATION AND ROAD MANAGEM ENT 
QUALITY CONTROL 

Principle 5_—  ____- ______ 

Iii developing its organization and operation, Finnra shall iinprot'e the 
public 's possibilitv of participating and ensure the quali' of road sqfe 

in the product purchasing and production operations of road management. 

Bases 

Safety of road management can be studied on one hand as service received by 
the public and on the other hand as a resuit of Finnra's internal processes. 

The viewpoint of customer service presents the requirements mainly related to 
customer satisfaction and bringing forward individual and social needs. Safety 
is often brought up in customer feedback, which telis about its high apprecia-
tion. In addition to customer feedback, public opinion is also found out using 
service level studies. Measures that make public participation possible and ac-
tive acquisition of information from central agencies are used in planning. In 
addition to loud customer groups, so-called quiet, unselfish groups (e.g. chil-
dren) aiso need to he considered. 

The character of road safety work also is anticipative authority operation to 
prevent disadvantages, which again is related to society's need to reduce social 
losses caused by accidents. Finnra is obliged to monitor the safety situation and 
10 take the necessary measures which can he studied with the audits of the road 
environment, for example. These measures should increase road safety as ttr as 
customers' and society's needs are concerned. 

By developing its organization, Finnra endeavors 10 make its activity more ef-
fective and to produce its services to the public as economicaliy as possible. 
For this purpose adrninistration and production are heing differentiated. In the 
purchaser-producer model it must he ensured that the important issues regard-
ing road safety are returned to the producer in question. As far as safety is 
concerned, successful diiferentiation requires making the road safety viewpoint 
clear in different processes. The requirements of road safety have to he depict-
ed and defined for decision-making, e.g., in guidelines on road management, 
quality systems of measures, know-how requirements and contracts. 

Finnra is responsihle for planning road and traffic conditions, programming road 
management and realizing set objectives. In renewing road administration, the 
eftects of the decisions on the public must he taken into consideration. Contracts 
must ensure that road management service received by the public corresponds to 
safety requirements. Above ali, in production with direct effects on road users, 
the cornpliance of contracts is ensured hy planned control and sanctions. 
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Operational recommendations 2005 

Objective5.1 

Finnra has fiinctional, established procedures for detecring road safety 
problerns and Jhr responding tofeedbackfrom the public. 

Activity 

The public can participate in road safety irnprovement. Participation of 
the public is made possible through a customer feedback system, partici-
pating planning and opinion surveys. (districts, ca) 

Safety checkings of roads are taken into use in the districts. In addition to 
checkings, other studies related to safety actions are also conducted, if 
necessary. (districts) 

The districts have a system ensuring that deficiencies in traffic control or 
detected damages (vandalism, other damages or damage caused by natu-
ral phenomena) are repaired immediately. (districts) 

Objective 5.2 

Purchasing lias defined road safer' requirements for products, and the 
requirernents arefollowed. Planning, construction and maintenance qual-
itv control takes road safetv into consideration. Producers rnust incorpo-
rate road safetv into the qualitv svstenis oftheir products. 

Activity 

Road safety is taken into consideration in purchasing road management. 
The districts ensure that their responsible people have enough expert 
knowledge and resources to take good care of purchasing as far as road 
safety is concerned. (districts) 

In its contracts, a district requires producers of planning, construction 
and maintenance to take road safety into consideration and to report on it. 
The district ensures that the requirements on a producer's knowledge of 
safety, which are included in the quality system of Finnra, are fulfihled iii 
purchasing. (districts) 
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Safety-related requirements are defined in the order of a planning project. 
Planning requires measures making public participation possible, presen-
tation of safety objectives and evaluation of the safety effects of the solu-
tion. In choosing a pianner, expert knowledge on road safety and the quality 
system are taken into consideration. (districts) 

The districts take safety audits of road plans into use after the guidelines 
have been compiled. (districts) 

Outdated plans are updated from the road safety viewpoint. Drafters of 
pian decisions know the road safety effects of different solutions. Real-
ization of plans that are old-fashioned from the safety viewpoint is pre-
vented when the validity periods of the pian decisions are not continued. 
(districts, ca) 

The most important safety requirements related to construction and main-
tenance are defined in the contracts. (ca, districts) 

Through quality requirements - in winter maintenance friction, snowi-
ness, evenness, etc. - the trafticability and safety of roads are ensured. 
(ca, districts) 

Guideiines, products, methods and measures that are taken into use are 
good from the viewpoint of road safety. The safety of traffic and structur-
al solutions has been examined and the quality requirements have been 
defined. (ca, districts) 

In construction and maintenance the contractor plans the management of 
traffic arrangements, compiles a traffic control pian and appoints the per-
son responsible for traffic arrangements in the way the purchaser has ap-
proved. At every site there must be a person who has been trained in 
safety and who is responsibie for road safety affairs. Safety training is a 
requirement for working on a road. (districts) 

During the contract, the contractor is responsible for the managernent of 
public traffic arrangernents and the maintenance of a road in the agreed 
way. The purchaser supervises the contract arrangements and possible 
negiects resuit in sanctions determined in the contract. (districts) 

Audits of contractors' quaiity systems include the important issues reiat-
ed to road safety. (districts, ca) 

In the road area, the iicense conditions are the same to outside agencies 
(e.g., electric utilities) as to Finnra. (districts) 
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Guidelines and studies needed to support the work 

J Finnra and the central administration define clearly how road safety affairs 
are taken into consideration in different actions. 

LJ The customer feedback systeni is developed so that citizens get information 
hetter and that providing feedback is easier. 

U Guidelines on making the inventory of a roadside environrnent for mainte-
nance and irnprovement purposes are compiled. Later, a guideline on safety 
checkings of the road network (auditing directive on the existing environ-
nient ). 

LJ (uiclelines on saletv audits ol I)1aIs. 

J Guidelines on purchasing are developed and maintained so it also includes 
the road safety viewpoint. Consideration of safety in production is ensured, 
as well as the flow of information between the producer and purchaser. Re-
quirements on the producer's safety know-how are defined (professional 
sLi]1. degrees) 

II The quality manual of road planning related to road safety affairs is checked. 
Planners' required qualifications regarding safety knowledge are defined 
and the methods of proving qualifications are developed. The task defini-
tion guideline of planning work is developed so that it includes the impor-
tant issues regarding road safety (e.g., emphasizes the definition of the road 
safety goals of a project). 

U Consideration of road safety in competitions in pilot objects is studied. 

U Guideline on road managernent (planning guidelines, among others) include 
sufflcient information about road safety. Maintenance of roads is ensured. 

U Training is arranged and advanced training for contract supervisors, com-
pilers of traffic control plans and traffic controllers is planned (Road Safety 
Training 1 and 2). 



Road Safety Program 2005 

40 
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ROAD SAFETY AWARENESS 

Principle 6 

Finnra siiall keep its road safety know-how up to date and publicize 
road safrtv inforniation, both independently and in cooperation with 

other agencies. 

Bases 

Awareness as a concept rneans interpreted and understood information (Con 
sultative Cornmittee of Information Society Affairs). Man's awareness increas-
es if he takes new information and procedures into use. The operational envi-
ronment should support the use of new information and operational modeis. 

A lot of int'ormation about road safety is available, but in practice inforiiiation 
may not be easily applicable. Continued processing of information should he 
improved, e.g., in the expert systems of road nianagement. Only part of road 
safety know-how can he delivered in training seminars and meetings or by re-
porting on research. Besides the official tlow of information, unofficial flow, 
e.g., through data networks, is also of importance. 

Statistics on accidents and use of the statistics must be deve!oped further iii 
cooperation with other participating agencies. The use of data for road safety 
analyses requires data reliability. The study of road register addresses of acci-
dents, which today requires quite a work contribution, should be developed. 

The most important basis of road safety research is stili in statistics and proba-
hility calculus, although in studying man's behavior, the effects of technical 
soiutions and social factors, researches of other scientific fields are also need-
cd. The truth can he approached through versatile research and new viewpoints 
can be brought out and old mistaken ideas can be corrected. 

On its part Finnra takes care of the continuance of road safety research and 
development. In a wider field Finnra takes part in research cooperation togeth-
er with the Ministry of Transport and Communications, Ministry of the Interior, 
Ministry of Social Affairs and Health, Central Organization for Traffic Safety 
in Finland, Vehicle Administration Center and Traffic Safety Cornmittee of In-
surance Companies as well as in research projects of the EU, OECD and the 
Nordic Countries. 

Finnra's traffic centers ensure direct inforrning to customers. In up-to-date traf-
Lie information directed to vehicle drivers the main emphasis is on radio-based 
media. Planning a trip beforehand can he assisted by information through the 
Internet, for example. 
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Finnra takes part in informing about road safety affairs together with other agen-
cies responsible for traffic and road safety. There is an endeavor to improve 
citizens' know-how and to thus increase their possibilities of performing well 
in traffic in the different phases of life. Campaigns concentrating on one theme 
ind continuing for several years have the best possibilities of success. Positive 
traffic-related attitudes and choices can be best supported in groups having p05 -
itive attitudes towards safety beforehand. 

Information has an affect only if the receiver of a message considers it signifi-
cant, understands the benefits produced by it and if the message offers him/her 
clear ways of action. The effect of a message is often reduced by a so-called 
countermessage which offers competitive operational modeis. However, a road 
user most easily accepts the change of action whose advantages he/she consid-
ers more profitable than the disadvantages. Safety information has the best ef-
fect ii' it is simultaneouslv conhlectc(l with other actions increasing safety. 

Operational recommendations 2005 

Objective6.1 

Finnra has provided its ernployees training in road satetv and supplied 
thern with sujjicient, up-to-date road safety inbr,narion. Einpiovees are 
responsible for developing their road safety know-how cindfcr incorpo-
rating road safely in their own work. 

Activity 

Ernployees' knowledge and know-how are kept up to date. Finnra sees to 
it that offered training and information is sufficient and up-to-date. Em-
ployees are encouraged to acquire information and to participate in train-
ing, and the use of new knowledge and operational modeis is supported. 
(districts, ca) 

Information about the road safety situation and about ways of improving 
it is given. Information related to safety and its improvernent is given 
more efficiently to road users, through expert systems, among others. (ca) 



Road Safety Program 2005 

42 
	

ROAD SAFETY AWARENESS 

Objective 6.2 

Finnra lias focused its research and deveiopment of road saJty on the 
main safe!y probleins and development needs, and has made use ofcur-
rent domestic and foreign developments. Results are eJjicientiv imple-
mented. 

Activity 

The currentness of knowledge and know-how is ensured by sufficient 
research and developrnent activity (r&d). Employees and interest groups 
are supplied with data resulting from r&d activity and from national and 
international interaction. The data and research results are utilized in the 
developing Finnra's activity. (ca, districts) 

The districts bring up new research and development needs, produce the 
initial data needed in research and participate in r&d projects in other 
ways, too. The central administration is aware of current research and 
development needs and the development of research work. Development 
of new operational modeis and products is promoted, and data about ex-
periments and their results are spread. (ca, districts) 

Statistics on accidents are maintained and developed in cooperation with 
other parties. (districts, ca) 

The usability and use of registered data are promoted. Safety data sys-
tems are improved. Monitoring and statistical sifting of the safety situa-
tion as well as the common use of different positional (GIS) data are 
developed. (ca) 

Information about traftic in different road conditions and pedestrian and 
bicycle traffic is improved. (ca) 
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Objective_6.3 

Finnra has publicized changing and changed road traffic conditions that 
affecr road safetv. Good rraffic behavior has been supported in coopera-
tion with other organizations in the field of road safer' by neans ofcam-
paigns and public inforination channels. Interaction between authorities 
has been developed. 

Activity 

Finnra takes an active part in cooperation with other authorities responsi-
ble for road safety and promotes goal-oriented activity to rninimize the 
risk of travel. This includes an annual national road safety campaign. In 
addition, Finnra's own campaigns and exhibitions are arranged. (ca, dis-
tricts) 

Road users are given feedback about their behavior from the viewpoint 
of road safety. Communication directed to citizens emphasizes continu-
ous offering of information. (ca, districts) 

Through information the districts support changes in road users' behavior 
when concrete changes are made in a road environment and traffic regu-
lation. (districts) 

Road safety questions as well as the safety of international tourism and 
goods transport are brought up in local cooperative projects. (ca, districts) 

Guidelines and studies needed to support the work 

U Finnra's annual road safety meeting on actual issues is arranged. 

U Road safety questions are dealt with on a special theme day of road and 
traffic planniiig. 

Ii Safety data material for planning. 

D A training seminar on road safety for planners (in 2000). 

U Training in road safety (Tieturva) is continued and developed. 

D In the r&d program sufficient financing is assured for important research 
work regarding safety. The r&d program covers the essential safety prob-
1cm s. 

U Participation iii national and international level road safety r&d projects. 
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LJ A study of the road register addresses of accident data, a closer study of 
traffic injuries and the improvement of the contents and quality of accident 
data are developed in cooperation with the police and other authorities. 

U The accident register provides free information service about processed data 
and data available with a moderate work contribution. 

Data systems are developed. The common use of road, accident and posi-
tion (GIS) data as well as map presentations of accidents are improved. 

U Traffic volumes of pedestrian and bicycle traffic (traffic statistics) are stud-
ied. Eiitering the data on pedestrian and bicycle traffic into data systems is 
made possible. 

U A system combining the data from road weather and traffic measuring sta-
tions is developed for safety researches, for example. 

Li The work of the traffic center is developed to emphasize and affect safety. 
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EFFECTS OFTHE PROGRAM ON ROAD SAFETY 

The purpose of the road safety program is to develop Finnra's activity and 
methods of action to take safety-related factors into better consideration. As 
safety is somehow related to almost ali road management affairs, Finnra's ac-
tivity has been taken into wide consideration in the program. However, no quan-
titative estimations of the effects of the operational recommendations and guide-
lines and studies improving road safety can be presented. Quantitative estima-
tions can only be presented on examined concrete road man agement actions. In 
practice, the final effects of measures depend on financing as well as on the 
choice of measures and their focus on different parts of the road network. 

The operational recommendations and other supportive actions include many 
possibilities to make improvement of road safety more effective. Some of the 
actions affect within a fairly short time, others only later in the future. The 
foliowing table presents the central effects of the measures connected to the 
different principles of the program. 

2. Commitment to the road safety objective 
- Development of the contents of resuit guidance 

and road safety work 
- Study of the safety effects and effectiveness of 

measures 

Effect the most important measures 
have on road safely improvement 

- over a long period, changes in the integration of iand-use 
and traffic, traffic dernand and modes of travel 

- activation of municipal safety work, quicker solutions to 
the probierns of public roads in built-up areas 

- diversification of action, better command of the flow of 
information and the entity 

- focusing of resources as efficiently as possible from the 
safety viewpoint (also considering the other objectives) 

- temporary actions of the most probiematic objects (in- 
between projects) 

- better command of conflicting objectives 

Principle 
- the most importani ineasures 

1. Safety of the transportation system 
- Safety more apparent in the pianning of the trans- 

portation system 
- New guideiines for rnunicipai transportation 

system planning 

3. Quality of safety of public roads 
- Investments that improve safety are focused on 

built—up area roads and busy main roads 
- Investments of moderate prices in a quiet main 

road network 
- Winter maintenance of a road according to its 

significance in transportation 
- Focusing the buiiding of pedestrian and bicycle 

routes in densely populated areas 

- improvernent of the detectability of a road environment 
and road users' feeiings ofsafety 

- cairning down built-up area traffic, reduction in vuinera-
bie road user accidents as well as motor traffic accidents 
in intersections in built-up areas 

- reduction in the nurnber of vulnerable road user, single 
and junction accidents on busy main roads 

- reduction in the number of singie and vulnerable road 
user accidents on a quiet main road network 
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Pnnciple 	 Effect the most important measures 
- the most important measures 	_____ - - have on road safety improvement 

4. Long-term work to prevent the most serious 
accidents 

- Methods of reducing head-on collisions 	- focusing research and development work on the most 
- More efficient cooperation and development of 	important safety problems 

common actions to prevent the most serious inju- 	- prevention of traffic fatalities by affecting different fac- 
ries 	 tors 

- Lowering speed limits in built-up areas and vii- 	- reduction in the number ofhead-on collisions, singie ac- 
lages 	 cidents and vulnerable road user accidents 

- Use of known and deveioped rnethods 	 - reduction in the number of the most serious injuries 

5. Public participation and road management 
quality control 

- Making pubiic participation possible 
- Practice of purchasing takes the road safety re-

quirements into consideration 

- considering public feedback in safety improvement 
- preserving and improving road management quality con-

troi 

6. Road safety awareness 
- Training in road safety 
- Research and development 
- Information 

- know-how of employees is developed 
- quaiity and usability of safety data material are improved 
- affecting public traffic behavior 

ROAD MANAGEMENT IN ROAD SAFETY IMPROVEMENT 

The study of different measures improving road network safety was part of the 
compiiation of the districts' road safety prograrns. The objective was not to 
define safety improvement up to 2005, but iii was a question of the evaluation of 
operational possibilities. The study defined the possible road management mea-
sures for problematic safety sites of the near future, as weli as their costs and 
effectiveness in safety iinprovement. The investment costs per reduced injury 
or fatality were used as indicators. The effects of the measures were estimated 
with the TARVA program. In each district the most effective safety-related 
measures were compiled as measure categories, later called a measure menu. 

The measure menus of the districts were formed as foliows: 

- The measures were coliected from economic and operational plans, from 
road safety plans and other plans related to the road network and projects 
and from customer feedback. 

As many kinds of safety irnproving measures as possible were included in a 
menu. 
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- The measures included in a menu were limited so that the costs of an injury 
accident reduction of an individual measure would be less than 100 million 
marks and the average costs of an injury accident reduction of the whole 
menu would he less than 30 million marks. 

- The measures of the menu are mainly investrnents in basic road manage-
ment. No large development investments or small measures improving road 
safety or speed limit changes are included in the menu to the same extent as 
in annual operation. Table 1 shows the comparison. 

Table 1. Pmportions of the ineasure categories of basic road managernent in 
the reduction in the number of injurv accidents; comparison between the real -
ized operation of 1998 and the measure ineiiu nt the safet program. 

Measure category 
	

- Proportion of 
	Proportion of 

injury accident 	injury accident 
reduction 	reduction in the 
in 1998% 	measure menu % 

- pedestrian and bicycle 
traffic arrangements 

- road improvement 
- improvement of a road 

environment 
- improvement of intersections 
- speed limit changes 
- other traffic control 
- improvement of built-up 

area roads and 
small measures related to them 

- other measures 

Total 	 100 	 100 

The measure menu includes about 3000 investments of basic road management 
irnproving safety effectively; their total Iength is about 6000 kilometers. About 
95 injury accidents and 12 traffic deaths would he saved with the investment of 
2.6 billion marks needed for the measures. The average preventive costs of the 
injury accidents to he saved annually would be 28 million marks. The sum is 
quite the same as the present preventive costs of injury accidents produced with 
the investments of basic road management, which have been about 30 million 
rnarks in recent years. 

31 
10 
18 
7 

1 

18 
19 

1 
12 

The reduction in injury accidents according to the measure menu of the whole 
country as a function of measure costs is shown on the foliowing page. 
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Reduction in the number of injury accidents by costs, 
the whole Country 

Measure 
category 

Table 2. Cost efficiencv  of ineasure categories in reduction in injun' accidenrs and 
traffic deaths; calculated on the basis of the measure menu of the whole country 

Measure km 	Costs 	Reduction Reduction 	Costsl 	Costs/ 
Mmk 	ii, injury 	in traffic reduction iii reduction iii 

accidents 	deaths 	injury 	traffic 
per year 	per year 	accidents 	deaths 
number 	number 	Mmk 	Mmk 

1117 	916 	: 	17.20 	1.745 	53 	525 
1094 	717 	17.88 	2.241 	40 	320 

1567 	250 	22.38 	4.383 	11 	57 
300 	450 	17.12 	1.847 	26 	244 
105 	1 	3.11 	0.464 	0 	2 

1600 	5 	3.66 	0.484 	1 	10 
169 	253 	11.40 	0.974 	22 	260 
81 	18 	1.08 	0.186 	17 	98 
5 	 1 	0.03 	0.002 	26 	415 

L _6038 	2612j 93.87 	12.326 	28 	212 

The measure menu and the measures included in it do not constitute a realiz-
able program as such. It is an efficient safety-related measure category froni 
which projects can be taken out to be realized by the Economic and Operational 
Pian (TTS) and which can be used as a standard ofcomparison when measures 
are chosen for different programs. 

An analysis of the measure menus of the districts and the measures included in 
them from the viewpoint of safety effects and safety efficiency have been pub- 
iished in a separate report "Road safety programs of the districts - Efficiency 
analysis of measures and the present state of safety (Internal studies of Finnra 
4111998). 

pedestrian and bicycle 
traffic arrangements 
road improvement 
improvement of a road 
environment 
intersection operations 
speed limit changes 
other traffic control 
measures in built-up areas 
other measures 
own measures 

Total 
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ACHIEVEMENT OF ROAD SAFETY OBJECTIVES IN ROAD 
MANAGEMENT MEASURES 

In Tabies 3 and 4 the annual financing need for basic road management has 
been studied in a case where the annual injury accident reduction is 30-40. The 
financing need in Table 3 has been calcuiated on the basis of the measure distri-
bution of the measure menu of the whole Country and in Table 4 on the basis of 
the measure distribution reaiized in 1998. 

BeCause a short-term objeCtive is to implement lower speed limits in built-up 
areas, it can he estimated that the proportion of speed limits and small road 
safety measures is not getting lower than the present situation in the next few 
years. In a case in whiCh the safety objeCtive is the reduction of 30-40 injury 
aCCidefltS, and only investment-related aCtions would he used to produCe safety 
effeCts, the financing need calCulated on the basis of the measure menu wouid 
he 800-1100 million rnarks per year. ACCording to the measure distribution of 
realized actions, in whiCh the proportion of speed iimits and so-Called srnail 
road safety aCtions is alrnost one fourth of ali the produCed injury aCCident 
effects, the finanCing need wouid be 550-700 million marks per year. 

Tabie 3. Financing leveis required bv the realization of the safetv objective of 
road inanagernent as the basis is the investinent activitv iii accordance with the 
ineasure menu of the road safet program. 

Measure 
category 

- pedestrian and 
biCycle traffic 
arrangements 

- road improvement 
- improvement of 

a road environment 
- irnprovement of 

interseCtions 
- speed limit Changes 

other traffic Control 
- improvement of 

buiit-up area roads 
and small aCtions 

- other actions 

Measure menu Safety objective and estimaton of 
(the whole country) L 	necessaryfinancing 
Reduction 	Costs Financing Financing Financing 
in injuries 	Mmk! for reduction for reduction for reductioii 

% 	injury of 30 injury of 35 injury of 40 injury 
accident acciiients, accidents, accidents, 

million lnarks illionmarks millionrnark 

	

18 	53 	290 
	

339 	387 

	

19 	40 	228 
	

266 	304 

	

24 	11 	78 
	

91 	104 

	

18 	26 	141 	165 	189 

	

3 	0 	0 	0 	0 

	

4 	1 	1 	1 	1 

	

12 
	

22 	79 	93 	106 

	

6 	2 	2 	2 

	

822 	959 	1096 Total 	- 	100 
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Table 4. Financing leveis required by the reaiization of the safely objective of 
mcid managenzent with the ineasures realized in 1998 as the basis. 

Measure 	- Realized activity Safety objective and required 
category - - - 	ii, 1998 ______ financing _________ 

Costs Financing Finaizcing Financing Reduction 
iii injuries Mmk! for reduction for reduction for reduction 

% injury of 30 injury of 35 injury of 40 injury 
accident accidents, accidents, acciiients, 

__________ million marks million marks million ,narks 
- pedestrian and 

bicycle traffic 
arrangements 11 53 174 204 233 

- road improvement 10 40 120 140 160 
- improvement of 

aroadenvironment 31 11 102 119 136 
- improvement of 

intersections 10 26 78 91 104 
- speed limit changes 1 8 0 0 0 0 
- other traffic control 7 1 2 2 2 
- improvement of 

built-up area roads 
and small actions 6 22 39 46 52 

Lher actions 7 

100 

6 12 14 16 

Total 529 617 706 

In both the tabies above, the costs of average accident reduction relating to 
measure categories in the whole Country have been used. The costs include the 
internal distribution of a measure Category to different-priced measures and the 
distribution of measures on the road network. This is more Closely represented 
in Table 5 "Safety efficiency according to measures on different road groups". 
If measures could be foCused in a different way, for example on busy main 
roads and built-up areas, the reduction of 35 injury accidents could be produced 
by the investment of about 775 million marks. The costs of the same accident 
reduction by focusing the measures of the original menu are 950 million marks. 
Similarly, a lower financing need could be achieved by emphasizing cheaper 
measures within the measure categories. 
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Table 5. Safetv efficiencv according to measures on different road groups. 
(The explanations of road categories can hefound at the end of the tahle) 

Measure Measure Costs Annual Annual Costs Mmk! Costs Mmk! Prof it of 
Iength altogether reduction 	reduction saving saving in the first 

km 1000 mk in inlury  in traffic in iniury traffic year 
Road group accidents deaths accidents deaths % 

101 Pedestrian and bicycle traffic route 
sm way 5 5000 0.07 0.011 76 455 2.0 
other2c 24 17564 0.30 0.056 58 314 2.9 
busymrd 65 58591 1.28 0.253 46 232 3.8 
qtmrd 141 109105 1.32 0.211 83 517 1.8 
busyrd 194 149958 2.11 0.206 71 728 1.4 
qtrd 183 125661 1.08 0.068 116 1848 0.6 
rdserv 71 56718 1.27 0.098 45 579 1.8 
rdnoserv 224 175606 3,27 0.284 54 618 1.7 
TOTAL 905 698203 10.69 1.187 65 588 1.7 

102 Interchange of pedestrian and bicycle traffic - 	- 
other2c 2 4400 0.31 0.011 14 400 3.5 
busymrd 3 6550 0.13 0.025 50 262 3.4 
qtmrd 18 30149 0.38 0.076 80 397 2.2 
busyrd 8 17840 0.53 0.039 34 457 2.4 
qtrd 6 11475 0.06 0.003 209 3825 0.3 
rdserv 11 26572 0.91 0.082 29 324 3.2 
rdnoserv 20 53931 1.27 0.108 43 499 2.1 
TOTAL 67 150917 3.58 0.344 42 439 2.3 

103 Elevation ot a pedestrian crossing on a main road - 
other 2c 0 40 0.03 0.002 2 20 53.2 
busyrd 6 730 0.10 0.009 7 81 12.5 
qtrd 7 1060 0.03 0.002 34 530 2.1 
rdserv 5 487 0.19 0.014 3 35 30.7 
rdnoserv 14 3377 0.19 0.018 18 188 5.4 
TOTAL 33 5694 0.53 0.045 11 127 8.2 

105 Pedestrian crossing arrangements 
qtmrd 0 20 0.01 0.001 3 20 47.7 
busyrd 0 300 0.01 0.000 50 . 0.4 
qtrd 7 610 0.04 0.002 14 305 4.1 
rdserv 8 1450 0.12 0.008 13 181 6.0 
rdnoserv 11 1050 0.06 0.002 18 525 2.7 
TOTAL 27 3430 0.23 0.013 15 264 4.4 

106 irnprovement of a pedestrian and bicycle traffic route 
busymrd 1 400 0.01 0.001 50 400 2.4 
qtmrd 1 900 0.01 0.002 100 450 2.0 
busyrd 17 14301 0.63 0.038 23 376 3.0 
qtrd 1 350 0.01 0.001 58 350 2.6 
rdserv 15 11335 0.52 0.027 22 420 2.9 
rdnoserv 29 27382 0.84 0.055 33 498 2.2 
TOTAL 63 54668 2.01 0.124 27 441 2.6 

107 Parallel route for pedestrian and bicycle traffic 
busymrd 22 3296 0.16 0.032 21 103 8.6 

TOTAL 22 3296 0.16 0.032 21 103 8.6 
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Measure Measure Costs Annual Annual Costs Mmk! Costs Mmk! Profit ot 
Iength aflogether reduction reduction saving saving in the first 

km 1000 mk in injury in traffic in injury traffic year 
Road group accidents deaths accidents deaths % 

202 Improvement of alignment, countryside 
qtmrd 43 115660 0.58 0.079 198 1464 0.6 
busyrd 43 69544 1.53 0.115 46 605 1.8 
qtrd 85 63345 047 0.039 136 1624 0.6 
rdserv 1 1843 0.17 0.010 11 184 6.2 
rdnoserv 22 19091 0.39 0.028 49 682 1.6 
TOTAL 194 269483 3.13 0.271 86 994 1.0 

203 Making a narrow road broader, countryside - - - _____ _____________ 
busymrd 2 2900 0.13 0.016 23 181 5.2 
qtmrd 249 143824 3.61 0.516 40 279 3.3 
busyrd 5 3200 0.11 0.006 30 533 2.2 
qtrd 9 6600 0.04 0.001 174 6600 0.2 
rdserv 41 16850 0,82 0.095 21 177 5.5 
rdnoserv 40 28886 0.69 0.075 42 385 2.5 
TOTAL 345 202260 5.38 0.709 38 285 3.3 

204 Overtaking lane - _____________________ 
busymrd 29 24300 0.48 0.072 51 338 2.7 
qtmrd 122 79704 1.48 0.224 54 356 2.6 
rdnoserv 16 4000 0.23 0.036 17 111 8.3 
TOTAL 166 108004 2.19 0.332 49 325 2.8 

- 205 Private road arrangements - ________ _________________________ 
other2c 6 3000 0.27 0.026 11 115 8.7 
busymrd 99 40910 2.83 0.382 14 107 8.8 
qtmrd 171 59598 2.66 0.382 22 156 6.0 
busyrd 7 5390 0.23 0.015 23 359 3.1 
qtrd 41 3850 0.16 0.013 24 296 3.6 
rdserv 19 4292 0.24 0.027 18 159 6.1 
rdnoserv 38 18778 0.68 0.077 28 244 4.0 
TOTAL 381 135818 7.06 0.922 19 147 6.4 

209 Building of a central lane 
rdnoserv 0 48 0.07 0.006 1 8 128.4 
TOTAL 0 48 0.07 0.006 1 8 128.4 

210 Bus stop in the countryside - ________ _____________________ 
qtmrd 2 310 0.01 0.000 52 . 0.4 
busyrd 3 798 0.01 0.000 80 . 0.3 
rdserv 1 160 0.02 0.001 8 160 7.5 
rdnoserv 0 330 0.00 0.000 110 . 0.2 
TOTAL 7 1598 0.04 0.001 42 1598 1.0 

301 New road Iighting, rigid posts 
qtmrd 8 1250 0.07 0.008 18 156 6.2 
busyrd 10 1370 0.10 0.009 13 152 6.8 
qtrd 48 5532 0.17 0.008 33 692 1.8 
rdserv 13 2450 0.18 0.013 13 188 5.8 
rdnoserv 23 2724 0.15 0.008 19 341 3.5 
TOTAL 103 13326 0.67 0.046 20 290 3.8 
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Measure Measure Costs Annual Annual Costs Mmk/ Costs Mmk! Prof it of 
Iength altogether reduction 	reduction saving saving in the first 

km 1000 mk in injury in traffic in injury trafflc year 
Road group accidents deaths accidents deaths 

302 New road Iighting, yielding posts 
m way 13 4900 0.72 0.085 7 58 16.7 
busymrd 105 21763 4.06 0.939 5 23 37.7 
qtmrd 330 54982 5.55 1.352 10 41 21.4 
busyrd 104 15387 1.45 0.213 11 72 12.9 
qtrd 289 42250 1.81 0.237 23 178 5.3 
rdserv 22 3301 0.28 0.036 12 92 10.4 
rdnoserv 86 13201 1.51 0.231 9 57 16.1 
TOTAL 949 155784 15.39 3.093 10 50 17.6 

303 Yielding posts instead of rigid ones 
m way 1 7 0.06 0.007 0 1 979.3 
other2c 3 30 0.07 0.019 0 2 544.1 
busymrd 26 271 0.50 0.209 1 1 641.4 
qtmrd 60 826 0.38 0.159 2 5 160.1 
busyrd 9 1180 0.04 0.009 31 131 6.7 
qtrd 25 1748 0.04 0.009 47 194 4.5 
rdserv 8 58 0.06 0.017 1 3 249.3 
rdnoserv 17 1097 0.13 0.047 8 23 36.1 
TOTAL 148 5217 1.27 0.476 4 11 76.5 

- 304 Softening of surroundings oraguard rail 
m way 1 60 0.01 0.002 4 30 31.1 
other2c 24 9058 1.07 0.134 8 68 14.1 
busymrd 30 11576 0.54 0.170 21 68 12.5 
qtmrd 60 17814 0.63 0.224 28 80 10.6 
busyrd 7 5610 0.03 0.006 193 935 0.9 
qtrd 8 2033 0.01 0.003 169 678 1.3 
rdserv 18 5923 0.24 0.068 24 87 9.8 
rdnoserv 12 3387 0.16 0.032 21 106 8.4 
TOTAL 160 55461 2.69 0.639 21 87 10.0 

305 Clearance ot visual obstructions 
busymrd 3 26 0.00 0.000 13 . 1.7 
qtmrd 50 503 0.15 0.009 3 56 20.5 
busyrd 9 86 0.01 0.000 10 . 2.3 
qtrd 15 166 0.00 0.000 42 . 0.5 
TOTAL 76 781 0.17 0.009 5 87 13.6 

306 Game tence, on the side of a motorway 
m way 32 4440 0.85 0.085 5 52 19.1 
busymrd 6 828 0.69 0.001 1 828 19.1 
qtmrd 11 1480 0.13 0.007 12 211 5.6 
rdnoserv 7 750 0.13 0.008 6 94 12.1 
TOTAL 56 7498 1.80 0.101 4 74 15.7 

307 Game fence, short 
busymrd 10 1770 0.06 0.001 30 1770 1.2 

qtmrd 64 10597 0.34 0.018 32 589 2.0 

TOTAL 75 12367 0.40 0.019 31 651 1.9 
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Measure Measure Costs Annual Annual Costs Mmk! Costs Mmk! Prof it ot 
Iength altogether reduction reduction saving saving in the first 

km 1000mk ininjury intrafflc ininjury traflic year 
Road group accidents deaths accidents deaths % 

401 Construction of a roundabout 
other2c 1 8000 0.53 0.027 15 296 4.1 
busymrd 1 4000 0.53 0.090 8 44 20.4 
qtmrd 4 13200 0.47 0.066 28 200 4.7 
busyrd 4 10070 0.59 0.057 17 177 5.7 
qtrd 1 1340 0.08 0.007 18 191 5.3 
rdserv 12 39700 2.26 0.201 18 198 5.2 
rdnoserv 13 41685 2.00 0.148 21 282 3.8 
TOTAL 36 117995 6.45 0.596 18 198 5.1 

402 Construction of an interchange 
qtmrd 2 54850 0.54 0.076 102 722 1.3 
qtrd 0 1175 0.00 0.000 1175 . 0.0 
rdnoserv 3 43175 1.10 0.104 39 415 2.4 
TOTAL 5 99200 1.63 0.180 61 551 1.8 

403 Complementing an interchange 
mway 0 3000 0.07 0.002 41 1500 1.1 
sm way 1 3000 0.03 0.008 97 375 2.3 
qtmrd 2 1550 0.03 0.004 62 388 2.4 
qtrd 0 100 0.00 0.000 100 . 0.2 
rdnoserv 2 900 0.13 0.008 7 113 10.1 
TOTAL 5 8550 0.26 0.022 33 389 2.7 

404 Combined underpass for vulnerable road users and passenger cars 
busymrd 1 4000 0.12 0.018 33 222 4.2 
rdnoserv 1 5500 0.08 0.009 67 611 1.6 
TOTAL 2 9500 0.20 0.027 47 352 2.7 

405 Staggered intersection 
busymrd 3 13800 0.47 0.074 29 186 4.9 
qtmrd 19 30770 1.53 0.264 20 117 7.8 
busyrd 1 3000 0.19 0.020 16 150 6.6 
qtrd 0 300 0.01 0.002 21 150 6.2 
rdserv 1 1600 0.06 0.004 28 400 2.7 
rdrioserv 5 9097 0.53 0.061 17 149 6.5 
TOTAL 29 58567 2.79 0.425 21 138 6.7 

406 Removal of an intersection 10 a better place 
busymrd 1 500 0.02 0.003 24 167 5.6 
qtmrd 9 8800 0.24 0.031 36 284 3.3 
busyrd 2 1163 0.07 0.005 16 233 4.7 
qtrd 3 2152 0.03 0.001 86 2152 0.6 
rdserv 0 390 0.01 0.000 65 . 0.3 
rdnoserv 2 730 0.11 0.009 7 81 12.9 
TOTAL 17 13735 0.48 0.049 29 280 3.5 

407 Complete channelization of a four-way intersection 
busymrd 3 4600 0.15 0.020 30 230 4.1 
qtmrd 11 13100 0.30 0.044 44 298 3.1 
busyrd 2 4000 0.06 0.003 68 1333 0.9 
qtrd 2 3400 0.05 0.004 76 850 1.2 
rdserv 3 10500 0.17 0.012 63 875 1.2 
rdnoserv 8 19100 0.49 0.037 39 516 2.1 
TOTAL 27 54700 1.21 0.120 45 456 2.2 
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Road group accidents deaths accidents deaths % 

408 Complementing channelization of a four-way intersection 
other2c 0 2600 0.01 0.001 217 2600 0.4 
busymrd 2 3700 0.07 0.007 50 529 1.9 
qtmrd 2 2850 0.09 0.008 32 356 2.9 
rdserv 2 4055 0.05 0.004 75 1014 1.1 
rdnoserv 4 7850 0.17 0.011 46 714 1.6 
TOTAL 11 21055 0.40 0.031 53 679 1.6 

409 Channelization of a three-way intersection 
busymrd 2 3950 0.10 0.013 38 304 3.1 
qtmrd 5 8800 0.09 0.012 96 733 1.3 
busyrd 2 5700 0.03 0.001 190 5700 0.3 
qtrd 0 1000 0.00 0.000 333 . 0.1 
rdserv 0 1000 0.01 0.000 143 . 0.2 
rdnoserv 4 4020 0.07 0.003 61 1340 0.9 
TOTAL 14 24470 0.30 0.029 81 844 1.2 

410 Construction of a diversion space 
busymrd 1 200 0.05 0.007 4 29 33.2 
qtmrd 59 9295 1.13 0.164 8 57 16.4 
busyrd 8 1865 0.20 0.017 9 110 9.5 
qtrd 4 880 0.04 0.002 21 440 2.8 
rdserv 1 440 0.03 0.001 15 440 3.2 
rdnoserv 6 3665 0.13 0.009 28 407 2.7 
TOTAL 80 16345 1.59 0.200 10 82 11.7 

411 Acceleration lane for an interchange 
smway 1 1150 0.06 0.014 18 82 10.7 
rdnoserv 0 400 0.01 0.001 33 400 2.6 
TOTAL 1 1550 0.08 0.015 21 103 8.6 

412 New traffic Iights, a four-way intersection 
other2c 1 900 0.20 0.006 5 150 10.0 
busymrd 0 500 0.06 0.009 9 56 16.5 
busyrd 0 2000 0.04 0.003 48 667 1.6 
rdserv 2 3000 0.32 0.024 9 125 8.6 
rdnoserv 1 2200 0.13 0.010 17 220 4.8 
TOTAL 5 8600 0.75 0.052 12 165 6.6 

413 New traffic Iights, a three-way intersection 
other 2c 0 700 0.03 0.002 27 350 3.0 
busymrd 0 400 0.01 0.003 29 133 6.6 

rdserv 0 400 0.03 0.005 13 80 11.4 

rdnoserv 1 1600 0.04 0.003 39 533 2.0 

TOTAL 2 3100 0.11 0.013 28 238 4.1 

- 414 Vehicle actuated traffic Iights 
other 2c 1 220 0.07 0.004 3 55 20.9 
busyrd 0 100 0.03 0.004 3 25 37.7 

rdserv 0 20 0.01 0.001 3 20 47.7 
TOTAL 2 340 0.11 0.009 3 38 27.4 
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415 Light improvement otan intersection 
smway 0 200 0.02 0.002 13 100 9.5 
busymrd 4 2620 0.22 0.025 12 105 9.2 
qtmrd 21 2845 0.21 0.033 13 86 10.7 
busyrd 9 525 0.10 0.007 5 75 14.6 
qtrd 17 1450 0.05 0.002 32 725 1.8 
rdserv 3 1450 0.03 0.001 47 1450 1.0 
rdnoserv 10 3540 0.14 0.009 25 393 2.9 
TOTAL 64 12630 0.76 0.079 17 160 6.2 

502 Lowering ot speed limit from 50 km/h to 40 km/h 
busyrd 1 7 0.06 0.006 0 1 867.9 
rdserv 9 50 0.25 0.046 0 1 826.6 
rdnoserv 0 3 0.00 0.000 . . 0.0 
TOTAL 10 60 0.31 0.052 0 1 790.1 

504 Lowering of speed limit from 60 km/h to 50 km/h 
busyrd 3 24 0.24 0.038 0 1 1455.7 
qtrd 2 2 0.00 0.001 1 2 422.7 
rdserv 0 3 0.01 0.001 1 3 303.6 
rdnoserv 4 15 0.11 0.018 0 1 1098.8 
TOTAL 9 44 0.36 0.058 0 1 1208.5 

506 Lowering of speed limit from 70 km/h to 60 km/h 
other2c 5 49 1.08 0.081 0 1 1771.2 
busymrd 1 1 0.05 0.013 0 0 11230.0 
busyrd 1 1 0.01 0.003 0 0 2645.2 
qtrd 3 13 0.01 0.002 1 7 141.8 
rdserv 0 10 0.00 0.000 5 . 4.4 
rdnoserv 2 4 0.01 0.001 1 4 227.7 
TOTAL 12 78 1.17 0.100 0 1 1326.4 

508 Lowering of speed limit from 80 kmlh 10 70 km/h 
other 2c 2 3 0.32 0.027 0 0 9309.0 
busymrd 1 1 0.05 0.012 0 0 10450.0 
busyrd 1 1 0.01 0.003 0 0 2645.2 
rdserv 3 13 0.09 0.019 0 1 1297.6 
rdnoserv 1 3 0.00 0.001 1 3 289.1 
TOTAL 8 21 0.48 0.062 0 0 2798.0 

510 Lowering of speed limit from 100 km/h to 80 km/h - - 	- -- 
busymrd 6 5 0.42 0.120 0 0 20559.9 
busyrd 3 6 0.03 0.007 0 1 1011.7 
qtrd 7 15 0.04 0.007 0 2 422.1 
rdserv 0 5 0.00 0.000 5 . 4.4 
rdnoserv 6 10 0.11 0.017 0 1 1561.4 
TOTAL 21 41 0.60 0.151 0 0 3191.2 

513 Lowering of speed limit from 100 km/h to 80 km/h in summer 
qtmrd 2 2 0.01 0.002 0 1 834.5 
TOTAL 2 2 0.01 0.002 0 1 834.5 

517 Lowering of speed limit from 80 krn/h to 60 km/h 
busyrd 0 4 0.03 0.004 0 1 932.6 
qtrd 38 407 0.11 0.026 4 16 55.9 
rdserv 2 1 1 	.0 1 .00 2 1 6 161.6 
rdnoserv 2 18 0.03 0.005 1 4 248.2 
TOTAL 42 440 0.18 0.037 2 12 74.4 
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519 Variable speed limit 
qtmrd 	 1 100 0.01 0.002 10 50 17.8 
TOTAL 	 1 100 0.01 0.002 10 50 17.8 

601 STOP sign at aT intersection 
qtmrd 	 0 5 0.01 0.001 1 5 177.8 
rdnoserv 	1 5 0.00 0.000 1 . 17.4 
TOTAL 	 1 10 0.01 0.001 1 10 97.6 

602 STOP sign at an X intersection 
qtmrd 	 2 24 0.25 0.036 0 1 1394.4 
busyrd 	 1 13 0.07 0.005 0 3 410.7 
qtrd 	 0 2 0.00 0.000 1 . 32.7 
rdserv 	 0 4 0.03 0.001 0 4 331.3 
rdnoserv 	0 4 0.03 0.002 0 2 537.2 
TOTAL 	5 47 0.37 0.044 0 1 900.9 

603 Marking of a center line 
qtmrd 	40 71 0.04 0.004 2 18 57.5 
qtrd 	 560 1012 0.70 0.061 1 17 62.1 
rdserv 	86 154 0.15 0.010 1 15 71.5 
rdnoserv 	5 9 0.01 0.001 1 9 110.9 
TOTAL 	691 1246 0.90 0.076 1 16 63.4 

604 Marking of center and border lines - 
qtrd 	 6 30 0.01 0.001 3 30 34.0 
TOTAL 	6 30 0.01 0.001 3 30 34.0 

606 Marker posts, 100 km/h -- - 
qtmrd 	861 3287 2.18 0.337 2 10 94.4 
rdnoserv 	27 127 0.14 0.020 1 6 146.9 
TOTAL 	888 3414 2.32 

________ 

0.357 

- 

1 10 96.4 

607 Marking of a sharp curve - 
qtrd 	 2 21 0.00 0.000 21 . 1.0 
TOTAL 	2 21 0.00 0.000 21 . 1.0 

608 Making intersection markings more effective - 
other2c 	0 20 0.01 0.000 3 . 6.5 
busymrd 	0 50 0.01 0.002 4 25 36.9 
qtmrd 	 0 10 0.00 0.001 3 10 86.7 
qtrd 	 5 125 0.02 0.001 6 125 10.1 
rdserv 	 0 10 0.01 0.001 1 10 93.3 
TOTAL 	7 215 0.05 0.005 4 43 23.4 

701 Rebuilding of a central shopping street & speed limit 
busyrd 	 1 8000 0.24 0.025 33 320 3.1 
qtrd 	 1 1500 0.04 0.003 37 500 2.2 
rdserv 	13 39444 2.46 0.256 16 154 6.4 
rdnoserv 	14 47286 1.67 0.165 28 287 3.5 
TOTAL 	28 96230 4.40 0.449 22 214 4.6 

702 Speed bumps & speed limit 
busyrd 	 1 599 0.58 0.045 1 13 79.6 

qtrd 	 4 2300 0.09 0.007 26 329 3.2 
rdserv 	11 6717 1.48 0.109 5 62 17.5 
rdnoserv 	11 8234 0.66 0.048 12 172 6.3 
TOTAL 	27 17850 2.81 0.209 6 85 12.6 
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703 Rebuilding of a built-up area road 
qtmrd 	 2 800 0.03 0.003 32 267 3.6 
busyrd 	16 22370 0.64 0.048 35 466 2.3 
qtrd 	 2 1000 0.01 0.000 100 . 0.2 
rdserv 	22 50542 1.20 0.075 42 674 1.7 
rdnoserv 	33 52201 1,38 0.094 38 555 2.0 
TOTAL 	75 126913 3.25 0.220 39 577 1.9 

704 Attention to speed Iimits 
other2c 	2 291 0.09 0.010 3 29 33.5 
busyrd 	3 512 0.09 0.014 6 37 25.2 
rdserv 	 3 2591 0.05 0.008 55 324 2.8 
rdnoserv 	7 1404 0.22 0.028 6 50 19.0 
TOTAL 	14 4798 0.45 0.060 11 80 11.8 

705 Speed bumps 
busyrd 	 0 150 0.01 0.000 30 . 0.7 
qtrd 	 1 130 0.01 0.001 12 130 7.8 
rdserv 	15 5230 0.37 0.029 14 180 5.9 
rdnoserv 	8 1480 0.10 0.006 15 247 4.6 
TOTAL 	25 6990 0.49 0.036 14 194 5.5 

803 Interchange ota railway - ____________________________ 
qtrd 	 0 11400 0.00 0.000 2850 . 0.0 
rdnoserv 	0 2300 0.00 0.000 1150 . 0.0 
TOTAL 	0 13700 0.01 0.000 2283 . 0.0 

805 Camera control, Finnra's share 
other2c 	25 3500 0.89 0.111 4 32 30.3 
qtmrd 	56 1000 0.18 0.075 6 13 62.4 
TOTAL 	81 4500 1.07 0.186 4 24 37.4 

901 Construction of a deceleration lane 
qtmrd 	 2 360 0.02 0.002 23 180 5.3 
rdnoserv 	2 360 0.01 0.000 33 . 0.7 
TOTAL 	4 720 0.03 0.002 27 360 3.0 

- 902 Construction ota tratfic island on an access road 
qtrd 	 0 20 0.00 0.000 20 . 1.1 
rdnoserv 	0 30 0.00 0.000 30 . 0.7 
TOTAL 	 1 50 0.00 0.000 25 . 0.9 

903 Signals warning of a school 
qtrd 	 0 25 0.00 0.000 25 . 0.9 
rdnoserv 	1 35 0.00 0.000 18 . 1.2 
TOTAL 	 1 60 0.00 0.000 20 . 1.1 

TOTAL 	 6038 2611770 93.87 12.326 28 212 4.5 
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Explanations of road categories: 

m way = motorway 

srn way semi-rnotorway 

other 2c = other road with two carriageways 

busymrd = busy main road ADT > 6 000 

qtmrd = quiet main road ADT < 6 000 

busyrd = other busy road ADT> 1 500 

qtrd = other quiet road ADT < 1 500 

rdnoserv = road in a built-up area, no roadside services 

rdserv = road in a built-up area with roadside services 

Other explanations 

Red.inj.acc/yr = reduction in accidents that cause injuries 

Red.death/yr = reduction iii deaths per year 
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