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Small Decrease in the Number  
of Road Deaths in Europe
Recently, the Road Safety PIN publis-
hed its sixth report since the start 
2006. The report compares the num-
ber of road deaths between 2010 and 
2011 and heads towards the EU tar-
get 2020 with the objective to halve 
the number of deaths between 2010 
and 2020.

Overall, the number of road 
deaths in Europe declined by three 
per cent, which is a much smaller 
decline than between 2009 and 2010, 
when the reduction was eleven per 

cent. In addition to the quantitative 
comparison, the report also gives a 
qualitative comparison between the 
different countries involved in road 
safety work. Areas covered are road 
safety plans and strategies.

The PIN panel is a task force 
within the ETSC, the European 
Transport Safety Council, which is  
an organization based in Brussels. 
VTI has been a member of ETSC 
since 2006. 

Link to report: http://bit.ly/RHZmQp

Road Safety on Four 
Continents – Conference 
in Beijing 2013
The 16th conference Road Safety on Four Continents will take 
place in Beijing, China, 15–17 May 2013 in a co-arrangement 
 between VTI, the Research Institute of Highway and the Beijing 
University of Technology. 

Date: 15–17 May 2013 in Beijing, China 
More information: www.vti.se/RS4C
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40 Per Cent of Fatal  Accidents  
in Norway Involve People at Work
Analysis of road accident reports 
shows that 41 per cent of fatal 
accidents in Norway involve at least 
one driver who is either at work or 
on the way to or from work. 

Driving in traffic is for many one of the 
largest risks faced while at work. This 

applies not only to occupational drivers, but 
also to sales persons, pizza deliverers, plumb-
ers, midwives and many others who must 
drive in connection with their everyday work.

Thirty per cent of the accidents involve oc-
cupational drivers (at least one), while six per 
cent involve at least one driver who is at work, 
but is not an occupational driver. Ten per cent 
involve at least one driver on the way to or 
from work.

The report recommends that findings about 
seatbelt use, time pressure and fatigue should 

be communicated to all who are responsible 
for those who must drive for work. 

Appro priate HSE-measures (Health, Safety 
and Environment) have recently been priori-
tized by the European Transport Safety 
Council and the European Safety and Health 
Agency as an important way of reducing the 
number of work-related road accidents. Such 
measures would conceivably affect a large 
number and wide range of employees. 

Norway’s National Transport Plan (2010–
2019) states as an aim that traffic safety 
should be included by organizations as an im-
portant part of their HSE work. This report 
serves to provide part of the groundwork 
needed to fulfill this aim. 

Fatal accidents have large implications for 
both individuals and society in Norway. Since 
2005 all fatal road accidents in Norway have 
therefore been analysed in-depth.  For each 
fatal accident there is a corresponding indepth 

report written by a regional Accident Analysis 
Group of the Norwegian Public Roads Admin-
istration. 

Variables extracted from these reports are 
also entered into a database to enable collec-
tive analysis of many fatal road accidents. 

The current analysis involved supplement-
ing the existing database with new variables 
on work-related driving, followed by database 
analysis.

Text: Ross Owen Phillips

Report: Ross Owen Phillips and Sunniva Frislid 
Meyer (2012). Fatal road accidents involving people at 
work. An analysis of the situation in Norway from 2005 
to 2010. TØI Report 1188/2012. http://bit.ly/OJ2nVv

Thirty per cent of the accidents in Norway involve occupational drivers. 

CONTACT
Ross Owen Phillips,  
ross.phillips@toi.no, 
TØI, Norway

Visit the new-look 
 nordicroads.com 
In October, Nordic Road and Transport 
Research launched a new website.  
The new-look nordicroads.com is 
 refined in its appearance and it is now 
easy to share information via Facebook 
or Google+. The website can be found  
at its usual address:  
www.nordicroads.com.
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Policy Packages for Climate Change Mitigation
Long-term CO2 targets are achiev-
able at the transport sector, but they 
require significant investments.

Transport sector greenhouse gas emission 
reduction targets are challenging. It is 

therefore important to consider and assess 
what kind of possible, probable and desir-
able visions of the future the targets set call 
for and further, what kind of policy mea-
sures and policy packages are needed to meet 
the targets.

The Ilari project (2010–2012) was laun-
ched as a part of sectorial research programme 
in support of climate policy (Setuilmu). The 
project produced a new baseline scenario as 

well as eight visions of the future on CO2 
emissions of transport in Finland up to the 
year 2050. The visions are based on the views 
of transport experts and high school students. 
The project developed a method for preparing 
policy packages for climate change mitigation 
and assessed the potential of selected policy 
packages in achieving the futures set by two of 
the visions (Urban beat and Cornu copia).

The main purpose of the project was to 
sound out possible future directions, not to 
create accurate forecasts. Based on the results 
one can, however, conclude that the long-term 
CO2 targets are achievable at the transport 
sector, but they require significant invest-
ments. Combining envisioning and quantita-
tive impact assessments worked out well in 

the Ilari project. As a final result, a new inte-
grated method was developed to be used in a 
variety of future projects and in different sec-
tors. The long-term impact assessments also 
revealed many problems and challenges 
which require systematic future research and 
development. 

Text: Anu Tuominen 

CONTACT 
Anu Tuominen,  
anu.tuominen@vtt.fi,
VTT, Finland

Full report: Publications of the Ministry of Transport 
and Communications 15/2012, http://bit.ly/SsPvny

A holistic perspective is important 
for safer transport to school. This 
has been made clear by the Euro-
pean project Safeway2school, 
 coordinated by VTI.  

The EU-funded project Safeway2school 
has aimed to increase safety and secu-

rity for children throughout their journey 
from home to school and back. The project 
has particularly focused on situations where 
children are unprotected road users. Pilot 
studies have taken place between 2009 and 
2012 at five places in Europe, one of which is 
Örnsköldsvik, Sweden. The other four are in 
Italy, Poland, Germany and Austria.

A concluding meeting was held in mid-June 
to sum up the project. At the meeting project 
participants and a number of invited Euro-
pean experts in the field of school transport 
discussed the conclusions that could be drawn.

– Among other things, we held a very suc-
cessful workshop focusing on future recom-
mendations and laws/ordinances, which are 
essential for safer and more attractive school 
transport. The conclusion was that a holistic 
perspective must be adopted. Route planning 

for school transport, support for clear iden-
tification of school bus stops and driver train-
ing are particularly important components, 
says Anna Anund, researcher at VTI and 
 project coordinator. 

At the concluding meeting, the participants 
were also given a presentation and demon-
stration of the technology used in school bus-
es in the municipality of Örnsköldsvik. 

The starting point has been to use existing 
technology and to apply it to school transport. 
One component of this technology is a naviga-
tion system showing the route that the bus is 
to travel, which is also adapted to the passen-
gers on board. The system also provides infor-
mation about the location of stops and which 
children are to board or alight, information 
about the children and contact details of their 
parents.

Fundamental for all systems intended for 
use by bus drivers is that they must not create 

additional mental strain but must instead re-
duce it and contribute to an increasing ele-
ment of routine. The focus has therefore been 
on evaluation of the driver’s situation, includ-
ing eye tracking measurements with the aid of 
a camera fitted on the driver’s head.

– Technology is one component. However, 
I would like to take the opportunity of under-
line the key importance of the bus drivers in 
this work. Improvements should be made in 
driver training, which include all aspects of 
what it means to be a school transport driver. 

Text: Fredric Ripe

More information: www.safeway2school-eu.org

A Holistic Perspective  
for Safer Transport  
to School 

CONTACT
Anna Anund,  
anna.anund@vti.se,
VTI, Sweden
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Plug-in Hybrids Enter the Market
Plug-in hybrid vehicles are possibly 
the next step in the evolution of 
hybrid vehicles (HEVs). They are 
already available as prototype and 
demonstration vehicles, and now a 
few production models are entering 
the market.

Plug-in hybrid electric vehicles (PHEVs) 
are vehicles that have both an internal 

combustion engine, electric propulsion and 
batteries, which can be charged from the 
electricity grid. PHEVs come in many dif-
ferent designs with quite different techni-
cal concepts and characteristics. They can 
be used for longer trips without charging, 
meaning that there will be no “range anxi-
ety”. The same car can be used for both short 
and longer trips and still save fossil fuel and 
CO2 emissions.  

The commercial PHEV version of Prius,  a 
medium sized family car with the possibility 
of driving about 25 km in the pure electric 
vehicle (EV) mode, will be marketed in all of 
Europe in 2012. Key questions in plug-in hy-
brid vehicle design and marketing are what 
will be the optimal battery size and the opti-

mal range for a PHEV in EV mode. The pa-
rameters involved to answer this question are 
convenience of battery charging, vehicle pur-
chase price, fuel savings, CO2 reductions and 
the customers’ willingness to pay for a greener 
image.

A research project carried out for Toyota 
Norway and supported by the Norwegian 
body “Transnova”,  focuses on a pre-commer-
cial test series of the PHEV version of Prius as 
operated during two years by ordinary users 
in Denmark, Finland, Norway and Sweden. 
This Nordic pre-commercial trial of PHEV 
Prius vehicles has shown a fuel consumption 
in real life traffic ranging between 2.5 and 3.8 
litres per 100 km.

The PHEV Prius has a battery capacity of 
4.4 KWh and can be used as an electric vehicle 
(EV) for trips up to 25 km.

A disadvantage of some engine solutions to 
reduce CO2 emissions is that they may have 
undesired side effects such as increasing the 
level of hazardous local pollutants like NO2. 
This poses a dilemma for national authorities 
that need to meet both global and local emis-
sion targets. Hybrid vehicles generally have 
the potential of low greenhouse gas (GHG) 
emissions as well as few locally harmful pol-
lutants. 

City driving tests in the emission laboratory 
of VTT in Finland proved that for an ordinary 
Toyota Prius, CO2 emissions were low in 
comparison with traditional petrol and diesel 
engine cars, while the emission of local pollut-
ants was virtually non-existent. A pre-com-
mercial PHEV Prius showed, at a short simu-
lated city traffic round trip with a total length 
of 15.6 km, CO2-reductions (at 23°C) of 
about 80–90 per cent compared to the ordi-
nary Prius. These reductions are possible on 
short trips due to the uploaded electric energy 
in the plug-in batteries. The amount of local 
pollutants was as from the ordinary Prius – 
virtually non-existent at all driving condi-
tions. 

Text: Rolf Hagman

Full report: Plug-in Hybrid Vehicles. Exhaust 
emissions and user barriers for a Plug-in Toyota 
Prius. TØI Report 1226/2012. Authors: Rolf Hagman  
and Terje Assum. http://bit.ly/PGylOO
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CONTACT
Rolf Hagman,  
rh@toi.no,  
TØI, Norway

The commercial plug-in version of Prius has a range of 25 km in the pure electric vehicle mode. 
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Single-vehicle Accidents a Predominant 
Cause of Injuries for Cyclists
A majority of all cycle accidents are 
single-vehicle accidents, which 
mostly involve accidents where the 
cyclist has received head and face 
injuries. 

In all, researchers from VTI have looked at 
over 36 000 accidents between 2007 and 

2011 involving cyclists which were classified 
as leading from light to very serious injuries. 
77 per cent of these cases were single-vehicle 
accidents, followed by accidents involving 
cyclists and motor vehicles.

– As we have seen in previous studies, the 
proportion of single-vehicle accidents is so 
great that it is important to take notice of 
them. Our aim is for more people to cycle in 
the future and we must also ensure that they 
can do so safely, says Jenny Eriksson, analyst 
at VTI.

Many head and face injuries
In general, the most common type of serious 
to very serious injuries are various kinds of 
head and face injuries, followed by hip inju-
ries.

 – Moreover, we have been able to see that a 
lot of those with a head injury classified as se-
rious to very serious were not wearing a hel-
met when the injury took place. This clearly 
shows that it is very important for cyclists to 
use helmets, says Jenny Eriksson.

Among older cyclists, hip injuries were 
most common.

Slippery surface a cause of accidents
The cause of accidents has also been exam-
ined and it has been found that the road sur-
face is very important, primarily resulting 
from snow and ice. Other common causes of 
accidents are in connection with dismounting 
or cycling towards a raised edge. 

– A large proportion of single-vehicle acci-
dents is associated with road maintenance, 
which further confirms how important it is to 
improve the upkeep of cycle paths.

– However, a lot of accidents also result 
from defects to the cycle itself or from braking 
too sharply. It is also the case that few descrip-
tions of cycle accidents are sufficiently de-
tailed that we can classify them. There is 
therefore a considerable hidden statistics for 
accidents. One of the purposes of this assign-

ment is to obtain proposals as to how report-
ing of causes of accidents can be developed. 
Improved reporting of cycle accidents can 
provide us with more knowledge about the 
measures that are important and what could 
prevent single-vehicle accidents with bicycles, 
says Jenny Eriksson.

In-depth interviews with cyclists
The study is based on material from Strada, 
Swedish traffic accident data acquisition, 
which is an information system for data on 
injuries and accidents in the whole road traffic 
system. The system is based on information 
from both the police and the health service. In 
this assignment, only accidents reported to 
hospitals have been included as the police are 
seldom involved in single-vehicle accidents.

Furthermore, the study includes data from 

the Swedish Transport Administration’s in-
depth studies of fatal accidents and an analy-
sis will be made in the study of the causes of 
fatal cycle accidents.

In order to obtain an in-depth perspective, 
researchers will also carry out in-depth inter-
views with around 20 cyclists who have in-
curred serious injuries in single-vehicle acci-
dents to enable researchers to obtain more 
insight into what is lacking in existing acci-
dent reports. 

Text: Fredric Ripe
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Cycle – Single-vehicle: 77 %

CONTACT
Jenny Eriksson, 
jenny.eriksson@vti.se, 
VTI, Sweden
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Climate Change and Road Transport
Reports and conference papers

The Norwegian Public Roads 
 Administration has finalised its 
four-year R&D programme “Climate 
and transport”.  The main objectives 
of the programme have been to 
investigate the effect of climate 
change on the road network and to 
recommend remedial actions in the 
planning, design, construction and 
maintenance of the road network. 

The programme was carried out in close 
cooperation with the Norwegian Nation-

al Rail Administration (NPRA) and a large 
number of other partners, including other 
national administrations and research insti-
tutes in Norway and abroad. 

Four main challenges
The work concentrated on four main types of 
challenges: floods and erosion, landslides and 
avalanches, pavement deterioration, and win-
ter operation. The focus was on preventive 
and protective measures, but emergency plans 
were also included. A separate work package 
studied the possibilities for improved access to 
and harmonisation of data relevant for adap-
tation to climate change: weather, ground and 
road data, and information on weather-relat-
ed events on the road. Effort was also put into 
coordinating all the working topics. This gave 
us the opportunity to propose harmonised 
procedures for risk and susceptibility analyses 
of structures on the road network and facili-
tated revision of design rules.  

Deliverables reports  
and conference papers 
The programme has published 38 reports, on 
all working topics within the programme. 
The reports are in Norwegian, with a sum-
mary in English. All reports, conference pa-
pers and presentations (some in English) can 
be downloaded from the programme website: 
www.vegvesen.no/klimaogtransport. 

Proposals for revision of guidelines
The Norwegian Public Roads Administration 
publishes and maintains a series of manuals 
which incorporate international and national 
standards and best practice guidelines for 
Norwegian roads. “Climate and Transport” 
has proposed four new manuals: ‘Rockslide 
protection of roads’, ‘Debris flows and slush 
avalanches’, ‘Roads and snow avalanches’, 
and ‘Roads and drifting snow’. 

In addition, proposals for the revision of all 
relevant design guidelines have been formu-
lated and most of them have already been im-
plemented. Here are some examples: The re-
quirements for road alignment and for erosion 
protection are now generally based on the 200-
year flood level (formerly 100). A safety factor 
of 1.2–1.4 is introduced in the calculation of 
drainage capacity from precipitation. Further, 
requirements are set for planning run-off water 
management in all road projects.  

First draft of a landslide risk model
A first version of a landslide risk model has 
been developed, where the risk is expressed us-
ing factors that describe probability and con-
sequences, such as terrain features, geological 

conditions, weather conditions, traffic volume 
and more. This work advances efforts to ex-
plore ways of defining the acceptable risk.

 Web portal
A web portal has been developed that com-
bines weather data (historical, present and 
forecast), ground and road data, events on the 
road network and threshold values for nature 
hazards. A test version is available at http://
nyforevar.senorge.no. This work, which has 
been performed in cooperation with the 
Norwegian National Rail Administration 
(JBV), the Norwegian Water Resources and 
Energy Directorate (NVE), the Norwegian 
Meteorological Institute and the Norwegian 
Mapping Authority, will continue after the 
R&D programme ends. This collaboration 
provides the basis for significant further work 
on slides and avalanche alerts, and is the start-
ing point for a new four-year R&D pro-
gramme, 2012–2015: “Natural hazards: 
Infrastructure for floods and avalanches”, 
where programme ownership is divided be-
tween the NPRA, JBV and NVE. 

Text: Gordana Petkovic

 
 
 

More information: 
www.vegvesen.no/klimaogtransport
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CONTACT
Gordana Petkovic,  
Gordana.petkovic@vegvesen.no,
NPRA, Norway

Flood damage following the Dagmar winter storm of 2011. 
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Crack inducement in a cement bound base layer.Mixing cement in the widened road section. 

Schematic diagram of road wide-
ning. The dotted line illustrates the 
border between the old road and the 
new/upgraded materials.

New Method for Motorway Widening
The Danish Road Directorate has,  
in cooperation with a consortium of 
contractors, introduced a new 
construction method which exploits 
the existing materials in the road, 
and provides a very resistant road 
surface for heavy traffic. 

The existing gravel materials and asphalt 
on the emergency lane are upgraded to a 

hydraulically bound layer, which forms the 
base layer of the new heavy load lane and the 
emergency lane. The road is then finished 
with an asphalt surface layer.

Motorway widening near Vejle
Over the next two years, the motorway from 
the Skærup junction to Vejle South will be 
widened by one extra lane in each direction. It 
is one of Denmark’s busiest stretches of mo-
torway, carrying a great deal of heavy traffic. 
The construction work began last year with 
reinforcing of the emergency lane for the tem-
porary traffic load. This summer traffic flow 
will operate as a 3+1 model in which one of 
the southbound lanes will be transferred to 
the other side of the road, providing space for 
widening work on the southbound section.  

Construction method
It was planned that the road widening on the 
section would involve removing the existing 
emergency lane, prior to installation of a new 
lane and then lane widening with a new emer-
gency lane. This widening would be laid as a 
100 per cent new road by excavating a new 
formation and then creating the two lanes 
with exclusively new materials, but it makes 
more sense to use the materials already in the 
existing emergency lane. 

During the tender process it was decided to 
gather tenders for traditional construction 
and an alternative pricing for the construction 
of a base layer with a cement stabilisation of 
the existing materials. It emerged that the 
price for this alternative was attractive, and 
the decision was made to undertake the 
 project with a hydraulically bound base layer.

The principles for road widening construc-
tion work were as follows: 

1. excavating down to new formation level 
to the right of the existing emergency 
lane

2. laying new sub-base materials for the 
new emergency lane

3. milling the asphalt from the existing 
emergency lane

4. materials from the existing emergency 
lane (asphalt and gravel) are then laid 
over both old and new emergency lanes

5. new gravel materials are added up to a 
level equal to the underside of the 
asphalt to be laid

6. any necessary watering of materials to 
ensure optimal water content

7. laying of cement on the widened section
8. homogenisation and mixing with 

cement to a depth of 25 cm
9. levelling and compaction
10. transverse crack inducing
11. sealing of cement bound surface
12. laying 20 cm of asphalt layer (base, 

binder and wearing course).

The first part of the widening work was 
carried out in June 2012 and the entire widen-
ing project will be completed in the autumn of 
2013.

Text: Finn Thøgersen, Kai Egede Jensen

Full article: http://bit.ly/QMBCe9

CONTACT
Finn Thøgersen, fit@vd.dk, 
Kai Egede Jensen, kegj@vd.dk,
DRD, Denmark
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VTI’s Best Advice on How to  
Measure Cycle Traffic Most Efficiently
The most common goal formulation 
for cycle traffic is that cycling’s share 
of the total travel in the municipality 
should increase. A recently pub-
lished VTI publication provides 
municipalities with practical advice 
on how they can best follow up cycle 
traffic. 

As a support in the work towards a sus-
tainable transport system, VTI has pro-

duced recommendations for municipalities 
that want to follow up cycle traffic at a lo-
cal level. These recommendations can also 
be used for follow-ups at a regional and na-
tional level. 

To be able to measure the share of travel that 
takes place by cycle, a travel survey is required. 
To capture trends and for planning and fol-
low-up of measures on particular routes, cycle 
counts are used instead. These methods are 
not comparable as travel surveys are based on 
individuals while counts are based on a sample 
of measurement points. However, they can 
serve to complement one another. 

Stable cycling in September
In order for a municipal travel survey to be 
reliable, the municipality should have over 
25 000 inhabitants and not be a commuting 
municipality. A regional survey may be more 
appropriate  if there are a lot commuters. 

Cycling is most stable and similar through-
out the country in September. To reduce the 
risk of bad weather having an effect on the 
result, it is suggested that the measurement 
days are spread over two weeks. A travel sur-
vey should be carried out every fifth year and 
at least 1 500 individuals aged between 16 
and 75 should be included in the sample to be 
able to produce the basic measure for the 
share of cycling in the municipality. 

In comparisons over time and with other 
municipalities, VTI recommends a measure 
share of cycling of all part trips starting and 
finishing in the municipality. A part trip is a 
trip made between two points where an er-
rand is to be carried out. If the main trip is a 
trip from a person’s home to work, the main 
trip consists of two part trips if the person has 
stopped to shop on the way home. Trips where 
cycling is combined with public transport 
should be reported separately. 

Count where there are lots of cyclists
With regard to cycle counts, VTI suggests that 
the measurement points should be well spread 
out and include important routes and meeting 
places. Places should, in the first place, be se-
lected where a lot of people cycle. In order to 
be able to follow development over time, the 
same measurement places should be used 
from year to year. 

In order for it to be possible to compare one 
year with another, measurements should pref-
erably be made during the spring or autumn 
as these periods are relatively stable. Fixed sta-
tions which count cycle traffic throughout the 
year can also provide valuable information 
about the development of cycle traffic during 
the winter or how it varies over the year. 

Complement with other goals
As cycle traffic is dependent on other traffic, it 
is also important to have other goals besides 
just an increase in the share of cycling of total 
travel. Goal formulations at the level of the 

individual are a good complement. These may 
relate to the length of the trip or the number of 
trips by cycle per person. One advantage of 
the individual measures is that they are not 
affected by the number of inhabitants. 

Besides several goals, goal formulations 
and follow-ups at different levels are also 
needed, from contributions in overall plan-
ning to the final impact. In this way, the mu-
nicipalities can obtain an overall picture of the 
prerequisites for increased cycle traffic.

Text: Katarina Ljungdahl

Full report (written in Swedish with an English 
summary): Monitoring the municipal proportion of 
pedestrian and cycle traffic through travel surveys  
and cycle counts, http://bit.ly/Q06asQ

Among other things, VTI recommends that the measurement days should be spread over two 
weeks to reduce the risk of bad weather having an effect on the result.

CONTACT
Anna Niska, 
anna.niska@vti.se,
VTI, Sweden



How and Why Planners 
Make Plans Which Cause 
Growth in Traffic Volumes 
Traffic volumes need to be reduced in order to reduce greenhous gas 
 emissions and avoid dangerous global warming. Despite long standing 
objectives, knowledge of how to achieve this, and public control of the most 
important means, land use and transport-systems are continuously planned 
and developed in ways which cause growth in traffic volumes. 

In order to be able to change this situation, 
we need to understand what is causing that 

traffic-increasing plans are made. The main 
research question in my doctoral thesis hence 
is: How and why are planners making plans 
which, if implemented, cause growth in traf-
fic volumes?

Within an understanding of planning pro-
cesses as complex, and involving numerous 
actors, multiple objectives and conflicts, I have 
chosen to focus on properties of the expert 
knowledge (the academic state-of-the-art 
knowledge regarding relations between devel-
opments of land use, transport systems, travel 
behaviour and traffic volumes), the planners 
involved in the plan-making (working for var-
ious actors), and the plan-making processes 
(where the plans are actually made) as possible 
explanations. These factors are not well cov-
ered by current planning research and theory.

Surveys and case studies
I have conducted theoretical as well as empiri-
cal studies of properties of the expert know-
ledge, the planners and the plan-making pro-
cesses. This included among others two inter-
view studies, a survey and case studies of four 
large zoning plan processes. The research  
has been conducted within a critical realism 
 approach.

In order for planners to be able to make 
plans that contribute to reduction rather than 
growth in traffic volumes, and to assess plan-
ning proposals with respect to this, the plan-
ners need expert knowledge regarding how 
various developments of land use and trans-
port systems affect travel behaviour and traf-

fic volumes, alone and in combination. It was 
found that even if the expert knowledge in 
question is good enough to guide planners 
who aim at making traffic-reducing plans, it 
has shortcomings. This regards  among others 
lack of accessible and usable descriptions of 
the state-of-the-art knowledge and of the 
methods that are applicable in planning prac-
tice, as well as shortcomings of the empirical 
knowledge. This makes this knowledge less 
usable, harder to use and easier to oust.

The critical role of planners
Planners are important actors in planning 
processes. They are the ones expected to pos-
sess the necessary procedural and substantial 
knowledge, and they normally do most of  
the concrete plan-making. It was found that 
the planners know (of) the expert knowledge 
in question, but that few know it well enough 
to apply it in complex analyses or in tough 
 debates.

In order to actually make traffic-reducing 
rather than traffic-increasing plans, the plan-
ners need to aim at contributing to achieving 

this objective when making plans, and they 
need to apply the expert knowledge in  question 
correctly when making and assessing analy-
ses, plans and recommendations. Whether 
they do, depends among others on properties 
of the expert knowledge and the planners, and 
of the mix of objectives, know ledge and pow-
ers among the planners contributing in the 
plan-making processes at hand. 

This strongly affects which objectives are 
prioritised in the process and which know-
ledge is applied, and hence which plan that is 
made.

“This strongly affects 
which objectives are 
prioritised in the 
 process and which 
knowledge is applied, 
and hence which plan 
that is made.”
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Vague formulations
It was found that in overall plans, like munici-
pal plans, objectives concerning reduction of 
traffic volume and greenhouse gas emissions 
are stated, but often in vague formulations. In 
order for such objectives to be prioritised in 
zoning plan processes, the planners working 
for planning authorities, other authorities or 
other actors need to exert their powers and 
ensure this. When the expert knowledge has 
shortcomings, as discussed, and when the 
planners are not specialized in the field, they 
often could or would not exercise this power. 

If that is the case, it is likely that the objective 
‘reducing traffic volumes’ will not be intro-
duced or ousted by other objectives, or that 
the expert knowledge in question is either not 
introduced, ousted by other knowledge or 
 applied wrongly. If one of these mechanisms  is 
activated chances are high that a traffic- 
increasing plan is made. 

Recommendations regarding what could 
be done to change this situation have been 
suggested. 

Text: Aud Tennøy

Full report: 
Tennøy, Aud (2012): How and why planners make plans 
which, if implemented, cause growth in  traffic volumes. 
Explanations related to the expert knowledge, the 
planners and the plan-making  processes. PhD thesis 
2012:01, Norwegian University of Life  Sciences 2012:01, 
Institute of Landscape Architecture and Spatial Planning. 
http://bit.ly/R4Uqs5
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Developing Expertise within  
Road Maintenance in Norway
The privatisation of the Norwegian 
Public Roads Administration’s 
production department in 2003, 
along with increasingly competitive 
tendering practices and the retire-
ment of employees with key skills, 
has led to concern about the loss of 
important skills in maintenance. The 
NPRA launched the research 
programme “Development of 
Expertise within Road Maintenance” 
in response to these concerns. 

The aim of the programme has been to 
raise status and competency levels in 

the field, emphasising formal approaches to 
sustaining and developing competency both 
within the NPRA and in the industry in gen-
eral. The programme, which was implement-
ed in close collaboration with the entire road 
maintenance sector in Norway, focussed on 
four topics:
•	 training and education
•	 exchange of experience 
•	 specialisation and research
•	 increasing the visibility of road  maintenance.

The programme started as a four-year 
 project in 2007 and was prolonged by one year 
for implementation of some of the measures. 

Training and education
In order to improve training in the field, there-
by increasing competence levels in all mainte-
nance fields and on all levels, several measures 
were developed:
•	 maintenance-specific modules for training 
•	 a winter operations curriculum for mainte-

nance managers and contractors 
•	 training for all winter operators in mainte-

nance contracts starting from 2012
•	 a course manual on maintenance for use in 

universities and university colleges
•	 collaboration and support for universities 

and university colleges for post-qualifying 
education on maintenance and operations. 

Exchange of experience
As a response to the loss of knowledge and 
skills when employees retire, several measures 
have been put in place. The objective was to 
ensure that experience-based knowledge 
stayed in the field. Some measures:

•	 a mentoring scheme for young maintenance 
and operations workers, which began in 
2012

•	 an experience bank of reports from NPRA 
will be opened for external use 

•	 a photo database for maintenance-related 
photos is established.
 These measures are complemented by an 

increased emphasis on maintenance in the 
planning and construction of roads and a 
more formalised system for incorporating 
customer feedback into road standards. 

Specialisation and research
In order to promote the development of the 
field through research and higher level educa-
tion in the future, the project has initiated sev-

eral measures to increase the number of spe-
cialists and PhD candidates in operations and 
maintenance.  In addition, future-oriented 
research and development is to be strength-
ened by more R&D contracts.

For example, the programme has:
•	 initiated and supported new PhD and post-

doc positions within the field 
•	 provided funds and equipment for research 

and instruction at the climate laboratory of 
the Norwegian University of Science and 
Technology 

•	 supported the development and testing of 
GeoRadar and other tools for maintenance 
and operations

•	 initiated and financed R&D activities in 
several maintenance contracts.

Increasing the visibility of road 
 maintenance
The programme has implemented several 
measures to increase the visibility of road 
maintenance and operations. The objective is 
to raise the status of the field and improve re-
cruitment levels by emphasising the field’s 
breadthand importance, and by presenting 
positive information on maintenance and op-
erations work. Some examples are:
•	 production and distribution of a video that 

presents the subject area   
•	 heightened efforts to present favourable 

news about the field in the media
•	 an increased focus on the maintenance and 

operations field in information about new 
road construction projects

•	 a winter operations prize. 

Although the project was formally finalised 
in 2011, 2012 has seen the implementation of 
many of the project measures. 

Text: Øystein Larsen

Full report (written in Norwegian, with an English 
summary): http://bit.ly/ShBLdp

CONTACT
Øystein Larsen,  
oystein.larsen@vegvesen.no, 
NPRA, Norway 

Friction measuring in the ice-laboratory.  
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A Clear Vision is Important  
to Increase Cycling
Closeness to shops, the number of 
cycle stands, lighting and an attrac-
tive street and traffic environment 
affect the number of people who 
choose to cycle in a city. However, if 
the share of cyclists is to increase in 
the long term, VTI researcher 
Kerstin Robertson considers that 
having a clear vision is just as 
important as carrying out particular 
measures. 

Almost 75 per cent of all EU citizens now 
live in urban areas and this proportion is 

expected to increase. However, the number 
that choose to cycle in cities varies greatly. In 
Sweden, 10 per cent of all journeys are made 
by cycle, while the corresponding proportion 
in the Netherlands is 27 per cent. 

To find out whether there is any correlation 
between the design of cities and cycling, VTI 
has participated for the past two  years in an 
extensive international study, commissioned 

by the Swedish Transport Administration.  
– In this study we want primarily to investi-

gate whether it is possible to find a correlation 
in purely statistical terms between the design 
of a city and the number choosing to cycle, 
says Kerstin Robertson.

Many factors
The study shows that there is a high level of 
agreement as to which aspects are relevant for 
cycling.  Distance, access to shops, the design 
of the cycle network and road safety are all 
factors that affect cycling. The city’s aesthetic 
qualities also have an impact.

– However, it is difficult to identify the spe-
cific factors that have the greatest effect. Every 
city is unique and what works at one place 
need not necessarily work in another, explains 
Kerstin Robertson. 

As the area is complex with a lot of interact-
ing factors, it is important that there is a com-
mon vision both during planning and imple-
mentation of the way in which the city is in-
tended to develop.    

– If a municipality decides, for example, to 

construct more cycle overpasses to facilitate 
cycling, it is just as important to be clear why 
the overpasses are being built as how they are 
to be built. Otherwise, there is a risk that deci-
sions taken later in the chain counteract the 
original purpose: getting more people to cycle.

Practical planning support
Besides the study demonstrating a statistical 
correlation, Kerstin Robertson is positive to 
the result being able to serve as a basis for fu-
ture planning. Among other things, it could 
be used in the design of practical planning 
support for municipalities when working with 
city planning. 

The result from the municipalities will be 
presented in a VTI publication later this year. 

Text: Katarina Ljungdahl

CONTACT
Kerstin Robertson,  
kerstin.robertson@vti.se,  
VTI, Sweden

In the Netherlands, the average share of cycling of the total number of journeys is 27 per cent. In certain Dutch cities, over 40 per cent of all trips  
under 7.5 km take place by cycle. The ongoing cycle policy, with a clear vision supported by a subsidy system to develop the infrastructure for 
cyclists has probably played an important part in this achievement. 
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Salt Smart  
The Norwegian Public Roads 
 Administration, NPRA, is respon-
sible for avoiding environmental 
damage from its activities. The 
target outcome for the research 
programme “Salt Smart” is that 
efforts to keep the roads open and 
maintain traffic safety during winter 
months will not result in environ-
mental damage.

This research programme has investigated 
the damage that road salt can do to sur-

face water, ground water and vegetation. 
Literature reviews and our own studies have 
increased our knowledge within this field. 
The findings indicate that as far as water 
resources are concerned, salting practices 
have not caused changes to fauna in river 
bottoms, and fish are so robust that dam-
age due to salt is unlikely to occur. However, 
with the salt concentrations that occur near 
roads, changes in plankton populations may 
occur.  Both metals and salt have been found 
in water run-off from roads, and the salt can 
contribute to increased solubility of metals 
so that they are more easily absorbed by or-
ganisms that live in water. 

It has been documented that salt spray 
damage to trees and bushes alongside roads is 
increasing. No clear signs have been found 
that grass and herbage along the edge of the 
road have been equally affected, but there are 
indications that certain species are more vul-
nerable than others. No clear differences have 
been found in the effects of salt and other 
chemicals on the growth of small plants. It is 
probable that damage from salt can be re-
duced by watering plants in the spring, but 
there are no indications that spraying trees 
with water during mild periods in winter has 
a similar effect. 

To achieve an efficient use of salt in winter 
maintenance, the Salt Smart programme has 
aimed to improve our basic knowledge of the 
characteristics of salt, the correct use of salt 
during snowy weather and the mechanical 
removal of snow. Further, through literature 
review, the different characteristics of salt ad-
ditives or alternative chemicals were investi-
gated. 

After an overall assessment based on cur-
rent knowledge of the environmental impact 
or the effects on roads, Salt Smart found no 
reason to recommend the use of salt additives 
or alternative chemicals. 

The research linked to the basic knowledge 
of salt’s characteristics has mainly focussed 
on two important uses of road salt: anti-icing 
and anti-compaction. This research was car-
ried out in cooperation with the Norwegian 
University of Science and Technology, which 
has developed new theories for understanding 
the characteristics of salt. 

The Salt Smart programme investigated if 
the use of high performance equipment for 
snow removal could lead to a lower salt con-
sumption. Trials were carried out with two 
different concepts for reinforced mechanical 
removal of snow and ice. The research pro-
gramme concluded that the equipment has 
great potential for significant reductions in 
salt use, in addition to giving significantly bet-

ter driving conditions compared to traditional 
equipment for snow removal.

The NPRA continuously seeks to improve 
salt use practice by annually reviewing the 
terms in the tendering documents for mainte-
nance contracts.  Salt Smart’s recommenda-
tions are now under consideration by the 
Norwegian Public Roads Administration.

Text: Åge Sivertsen

Full report (written in Norwegian with  summary  
in English): http://bit.ly/OlgH6D 
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The Salt Smart research programme sought to find out how to reduce the use of salt in road 
 operations, while keeping roads open and maintaining traffic safety. 

CONTACT
Åge Sivertsen,  
age.sivertsen@vegvesen.no, 
NPRA, Norway
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Environmental and Safety Measures 
– Supporting or Conflicting?

Measures that result in benefits for 
both environmental and safety 
targets should be encouraged to be 
implemented.

This study was conducted by the VTT and 
the University of Michigan Transporta-

tion Research Institute. It examines interac-
tions of environmental and safety measures 
for road transportation. The study also re-
views road-safety effects targeting environ-
mental problems of road transportation and 
environmental effects of various road-safety 
measures.

The results showed that a vast majority of 

the examined measures support both policy 
objectives and thereby contribute effectively 
to sustainable transportation. However, there 
were also measures with conflicting effects, 
although the number of those measures was 
limited. In addition, there were a number of 
measures with no interaction. Further more, 
many potential effects were not documented 
and therefore in many instances only likely ef-
fects were noted.

There are two practical implications of this 
study. First, those measures that result in dou-
ble benefits should be encouraged to be imple-
mented. Second, in case of conflicting mea-
sures, the specific implementations should 
attempt to minimize the negative effects.

Text:Juha Luoma

Full report: European Transport Research Review. 
DOI 10.1007/s12544-012-0078-5,  
http://bit.ly/UxcHzF

Twice as Effective with Hot Sanding
Last winter, the Swedish municipal-
ity of Umeå tested hot sanding as 
anti-skid treatment. The trial pro-
duced promising results; hot sand-
ing seemed to be twice as effective 
as traditional sanding.  

Hot sanding has been used successfully on 
major roads for many years, primarily 

in Norway. The method involves sand be-
ing mixed with boiling hot water when it is 
spread out. The idea is for the heated sand to 
melt a bit of the snow-covered road surface 
and then freeze solid on the surface. This 
will produce a sandpaper-like surface that 
provides better roadholding for a long time.

Halves sanding work
The trial aimed to investigate the possibility, 
with the aid of hot sanding, of reducing the 
use of sand and providing better accessibility 
for pedestrians and cyclists. 

During the trial, Umeå was divided up into 
two areas: one that was treated with hot sand 
and one with a traditional anti-skid method 
using dry sand. The results are promising.  

– During the trial, the dry sand area was 
sanded twice as often as the area treated with 
hot sand. The report form completed by driv-
ers in Umeå throughout the winter season 
also indicates that hot sanding is about twice 

as effective as traditional sanding, says VTI 
researcher Anna Niska. 

Friction measurements made during the 
project show that hot sanding provides a bet-
ter friction increasing effect than traditional 
sanding.

– However, the effect lasts for a somewhat 
shorter time than we had expected. Only 24 
hours later, the friction was back at its origi-
nal level. 

Anna Niska comments that hot sanding 
has the best effect on thick ice, while measure-
ments were mainly on hard packed snow on 
the cycle paths in Umeå.

Can lead to increased dust
Despite hot sanding having a number of ad-
vantages, there are still some aspects that re-
main to be investigated. 

– The disadvantages of hot sanding mainly 
relate to the material. The method requires 
that the sand contains a particular quantity of 
fine material, which sometimes leads to the 
sand freezing solid in the vehicle’s container.

In the long run, this may lead to increased 
problems with dust and high particle content. 
However, researchers have not investigated 
this further within the framework of the cur-
rent project. 

Text: Katarina Ljungdahl

CONTACT
Anna Niska, 
anna.niska@vti.se,
VTI, Sweden

CONTACT
Juha Luoma, 
juha.luoma@vtt.fi, 
VTT, Finland

A trial carried out on cycle 
paths in Umeå shows that hot 
sanding has a considerably hig-
her friction increasing effect 
compared with dry sand. The 
measurements were carried 
out during January 2012 with 
VTI’s portable friction tests.

Illustration: 
 Katarina Ljungddahl
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FINLAND
TECHNICAL RESEARCH CENTRE 
OF FINLAND (VTT) 
VTT Technical Research Centre of Finland is 
a contract research organisation with a staff 
of 2,800. In this joint publication, the VTT  
expertise areas cover research and develop-
ment of transportation, logistics and road 
structures. The work is carried out in five 
research groups employing a staff of 60.

DENMARK
DANISH ROAD DIRECTORATE (DRD)
DANISH ROAD INSTITUTE (DRI)
The Road Directorate, which is a part of The 
Ministry of Transport, Denmark, is respon-
sible for development and management of 
the national highways and for servicing and 
facilitating traffic on the network. As part of 
this responsibility, the Directorate conducts 
R&D, the aim of which is to contribute to 
efficient road management and to the safe 
use of the network. The materials research 
component is carried out by the Danish Road 
Institute.

 

SWEDEN 
SWEDISH NATIONAL ROAD AND 
TRANSPORT RESEARCH INSTITUTE (VTI)
VTI is an independent and internationally 
prominent research institute in the trans-
port sector. Its principal task is to conduct 
research and development relating to infra-
structure, traffic and transport and its opera-
tions include all modes of transport. VTI has 
a total of some 200 employees. VTI’s head 
office is in Linköping, with branch offices in 
Stockholm, Gothenburg and Borlänge.

ICELAND
ICELANDIC ROAD ADMINISTRATION (ICERA)
The ICERA’s mission is to provide the 
Icelandic society with a road system in accor-
dance with its needs and to provide  a service 
with the aim of smooth and safe traffic. The 
number of employees is about 290. Applied 
research and  development and to some 
extent also basic research concerning road 
construction, maintenance, traffic and safe-
ty is performed or directed by the ICERA. 
Development division is responsible for road 
research in Iceland.

NORWAY
NORWEGIAN PUBLIC ROADS
ADMINISTRATION (NPRA)
The Norwegian Public Roads Administration 
is one of the administrative agencies 
under the Ministry of Transport and Com-
munications in Norway. NPRA is responsible 
for the development and management of 
public roads and road traffic, as well as the 
Vehicle Department. This responsibility 
includes research and development of all 
areas related to road transport and the 
implementation of R&D results.

INSTITUTE OF 
TRANSPORT ECONOMICS (TØI)
The Institute of Transport Economics is the 
national institution  for transport research and 
development in Norway. The main objectives 
of the Institute are to carry out applied re-
search and   promote the application and use 
of results through consultative assistance 
to public authorities, the transport industry 
and others. TØI is an independent research 
foundation employing about one hundred 
persons.

A joint publication with the latest research findings of six public research 
organisations in Denmark, Finland, Iceland, Norway and Sweden.
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