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The aim of the study was to examine and benchmark sustainable, innovative and 
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development practices in the eight participating countries. 
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Drift och underhåll av vägar samt leverans av kvalitet spelar en betydande roll i 
vägmyndigheternas vardag, verksamhet och målsättningar. För att uppfylla 
samhällets och trafikanternas förväntningar och krav är vägmyndigheterna tvungna 
att kontinuerligt utveckla sin verksamhet. ”The Road to Excellence” är ett 
internationellt benchmarking projekt som initierats av Vägverket i Sverige. Själva 
studien genomfördes i samarbete med Aalto-universitetets tekniska högskola i 
Finland.  
 
Syftet med studien var att granska och jämföra hållbara, innovativa och 
kvalitetsskapande åtgärder för vinterväghållning, skötsel av belagda vägar och 
rastplatser. Studien delades in i fyra olika delområden: kundtillfredsställelse, 
miljöhänsyn och energieffektivitet, marknad och leveranskvalitet samt 
kompetensutveckling och forskning. Sammanlagt deltog vägmyndigheter från åtta 
olika länder i benchmarkingen.  
 
Denna studie har visat oss att vägmyndigheter i olika länder står inför liknande 
frågor samt att internationellt samarbete och benchmarking är nödvändigt om vi vill 
utveckla våra drifts- och underhållsåtgärder. Alla kan vi dra nytta av 
kunskapsdelning och lära oss av varandras erfarenheter och resultat. 
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1 INTRODUCTION 
 
1.1 Background 
 
Today, maintaining roads and delivering good quality by meeting target standards 
are an essential part of the everyday life and goals for road administrations and 
agencies. In order to fulfill the expectations of society and road users, road 
administrations need to continuously develop their operations. In recent years, 
expenditures for the roads have been consistently declining, despite increasing traffic 
volumes and wear and tear on the road network. Also, increasing congestion, 
emissions and other detrimental environmental impacts have an impact to the quality 
and condition of the road network. 
 
“The Road to Excellence” is an international benchmarking project, which was taken 
as a bold initiative from the Swedish Road Administration1

 

 and was completed during 
the period from October 2009 to June 2010. The research was carried out by a team 
from Aalto University’s School of Science and Technology, at the Department of Civil 
and Environmental Engineering in Finland.   

The aim of the study was to examine and benchmark sustainable, innovative and 
better practices for winter services, pavements and rest areas. This is categorized in 
four different areas, which include customer satisfaction, energy and environment, 
effectiveness of rendered services, and competence development with a side focus 
on Research and Development (R&D) practices. The following eight countries 
participated in the study:  
 
 Sweden 
 Finland 
 Norway 
 Denmark 
 Slovenia 
 Scotland 
 USA (Minnesota Department of Transportation- MnDOT) 
 Canada (Alberta Province) 

 
 
 
 
 

                                                 
1  now known as the Swedish Transport Administration  
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1.2 Objectives 
 
The main objective of the project was to benchmark different countries in four specific 
task areas that were chosen and elaborated by the Swedish Road Administration. 
Benchmarking for better practices enables continuous improvement of an 
organization and by going outside the organization, one can bring back new state-of- 
the-art practices which will help the organization to move forward (Zairi 1996.). The 
aim of the study was to compare different international practices and learn from one 
another. Efficient knowledge sharing and learning from one another provide great 
value and allows the determination of better practices in other countries. This can be 
accomplished via benchmarking and allowing contributions from other countries and 
finding newer or different ways in executing winter services for the roads.  
 
The first task area involves focusing on the road users and customers and 
determining how to gather consistent and applicable road user data from customer 
feedback and surveys. The intent is to determine what type of customer satisfaction 
surveys are more effective and represent the true customer perception. If we can 
truly understand the customer needs, then it is possible to provide quality services to 
the customers.  
 
The second task area was to consider alternative energy and environmental friendly 
products, processes, and methods. This will assist the road administrations to be 
better stewards and consider sustainable and environmental practices.   
 
The third task area was to evaluate how quality was assured and the functionality of 
the market, if outsourced, or done by own workforce. In other words, did we receive 
the expected results from the procurement of services? This could also assist 
determining if there is any correlation of rendered services with the customer 
satisfaction.  
 
The fourth task area was to determine the main means and methods to retain the 
needs of core competence and how to attract younger professionals to the road 
administrations. In addition, it was intended to understand the R&D practices, 
challenges and various projects used by other road administrations.  
 
Finally, the objective was to host a workshop and brainstorming session in Stockholm, 
Sweden to share the results, better practices and different approaches used by the 
countries participating in the study. Benchmarking better practices is very useful 
means and the workshop enables all to benefit from this bold and comprehensive 
study.  
 
 



Introduction 

 

 

3 

1.3 Material and methods 
 
The Swedish Road Administration originated the international study and their team 
included Jan Pettersson, Arne Johansson, Jan Ölander, Pär Gustafsson, and Annika 
Canaki. It was an expression of forward thinking to venture into a study with 
uncertainty about participation and usefulness of results. The study was carried out 
by the team from Aalto University’s School of Science and Technology consisting of 
Pekka Pakkala, Eva Lodenius and Antti Talvitie.  
 
The scope of the work was targeted to winter services, pavements (summer and 
winter) and rest areas in cold climate countries. Questionnaires were jointly 
developed by Swedish Road Administration’s and Aalto University’s team in four 
different task areas as the principal source of data collection. The four task areas in 
the study are as follows:  
 
 Customer Satisfaction  
 Energy and Environmental Efficiency 
 Quality, Effectiveness and Efficiency of Rendered Services 
 Competence Development and Identifying Better Practice for R&D 

 
Questionnaires were distributed to the participating countries on November 4th 2009 
and most of the participating countries replied by the demanding target date of 
November 27th 2009. The questionnaires sent out to the participating countries are 
included as attachments at the end of this report in Annexes K-N. 
 
Due to the detailed and comprehensive questionnaires it was necessary to follow-up 
with each country’s assigned delegate and visit the countries for clarification and 
additional information. All of the participating countries were visited by the team from 
Aalto University during December 2009 and January 2010.  
 
A workshop titled “The Road to Excellence – a new, international challenge between 
road administrations” was part of this project and was arranged and managed by the 
Swedish Road Administration in Stockholm, Sweden on March 24-25, 2010. Aalto 
University’s team also supported Swedish Road Administration’s development and 
efforts with the workshop. The innovative idea of the workshop was to gather 
participants and experts to present their results and highlights. In the first day, each 
country made a presentation on the topic of their choice followed by discussions. The 
second day of the workshop concentrated on a brainstorming exercise to discuss in 
smaller groups the challenges and concerns that the road administrations are 
experiencing. 
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The project was made more challenging and interesting by having a competition to 
select the country with the best practices in each of the four different task categories. 
Antti Talvitie led the Aalto University team and was assigned the challenge to be 
“judge and jury” and together with Aalto team to determine the “winner”. The winners 
were considered “international champions” in their respective areas, but in the end, 
all were considered winners. It was a challenge to develop a scoring methodology 
and evaluate the results captured from the questionnaires and country follow-up 
additions. It was a challenging exercise in order to account for the variations, 
exceptions, different climates, different systems, and cultural practices. The winners 
“by points” were presented an award at the workshop and are listed accordingly: 
 
 Task 1: MnDOT (Minnesota DOT, USA) 
 Task 2: The Swedish Road Administration  
 Task 3: Transport Scotland  
 Task 4: The Swedish Road Administration 

 
 
The final task in the project is to highlight the main issues in a summary report and to 
submit a few abstracts to conferences in order to disseminate the results more 
broadly. The final report is organized as follows: 
 
- Section 1 – Introduction 
- Section 2 – Task 1 Summary - Customer Satisfaction  
- Section 3 – Task 2 Summary - Energy & Environmental Efficiency  
- Section 4 – Task 3 Summary - Quality & Effectiveness of Rendered Services   
- Section 5 – Task 4 Summary – Competence Development & R&D Practices 
- Section 6 – Conclusions 
- Section 7 – References 
- Section 8 – Attachments 
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2 TASK 1 SUMMARY - BENCHMARKING CUSTOMER SERVICE 
 
2.1 General description of task  
 
Customer perception is an issue of growing importance for continuous improvement 
and different organizations are emphasizing customer-focus. The level of customer 
satisfaction depends on the correlation between the customer’s expectations and his 
experiences. Moreover, the customer expectations and requirements change with 
time and the level of satisfaction is also influenced by other factors such as the image 
of the organization. (Bergman et al. 1994.) 
 
The first task concentrated on the customers of the road administrations, the road 
users, and the importance of understanding and receiving feedback from the 
customers. The evaluation of customer-driven performance is mostly made by 
customer satisfaction surveys and associated measurements. In order to achieve its 
aims and positive public image, road administrations need reliable and efficient 
methods for identifying the factors of service quality from the customers’ perspective.  
 
The key issues in this task are to determine different means and methods to evaluate 
customer satisfaction, the interpretation of the results from the surveys, analysis and 
review of the results, utilization of the results and the challenges in conducting the 
surveys. 
 
High-quality products and services are key factors in the different market sectors. In 
order to manage and improve quality, it is necessary to receive a continuous stream 
of information about the attitudes and expectations of the customers. And it is 
essential to analyze if changes of services led to improvements in customer 
satisfaction levels. (Transportation Research Board 1999.) 
 
 
2.2 Comparisons and Lessons Learned 
 
All of the participating countries have conducted customer satisfaction surveys using 
different means and methods and most are using a well developed and scientific 
survey system. Some countries are also developing and testing new qualitative 
methods.  
 
There are differences in how the participating countries perform and evaluate 
customer satisfaction measurement. The most common methods used are telephone 
interviews, postal surveys and face-to-face interviews. Some countries have tried to 
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use the Internet as a survey channel, but experiences have not been satisfactory and 
the response rates tend to be lower. 
 
Other innovative methods used are road side interventions, driving panels and focus 
groups. Some countries are developing new qualitative methods where it would be 
possible to get direct feedback from the customers. The key figures of customer 
satisfaction measurement practices in the participating countries are presented in 
Table 1.  
 
Table 1. Comparison of customer satisfaction measurement conducted in the 
participating countries   
 

Country Frequency of 
conducted CSM 

Method of 
surveying 

Average  
sample size 

Average 
response rate 

Other methods of 
performing CSM 

Alberta,  
Canada 

2 per year telephone 
interviews 

800 100 % public complaints 

Denmark 
 

2 per year 
 

telephone 
interviews 

 

 
1 900 

 
44 % 

 
public complaints 

Finland winter: 1 per  year 
summer: every 

other year 

postal surveys winter: 24 600 
summer: 15 000 

40 % focus groups, regional 
forums, driving panel 

 

Mn DOT,  
USA 
 
 

 
1 per year 

 
telephone 
interviews 

 
800 

 
50 % 

 
focus groups and 
several specific 

surveys on selected 
topics (e.g. assist in 

targeted maintenance)  
 

Norway 1 every   4th year 
(from year 2010 

forward) 

telephone 
interviews 

8 000 100 % - 

Scotland 
 

2 per year 
 

face-to-face 
interviews in 
respondents’ 

homes 
 

 
2 000 

 
100 % 

 
additional surveys 

after special events 
(e.g. major accidents) 

Slovenia 1 every 3rd year Internet and      
face-to-face 
interviews 

109                     
50 

20 % (Internet) 
100% 

 

- 

Sweden 
 

1 per year 
(alternating with 

winter and summer 
surveys) 

 
postal surveys 

 
3 500 

 
75 % 

 
observation study, 

regional panels  

 
*CSM = customer satisfaction measurement 
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The participating road administrations are facing similar challenges and an important 
challenge is the limited public awareness about actions and service improvements 
taken by the local road administrations or their service providers. In order to manage 
the road network better it is important to build up a genuine relationship with the 
customers.  
 
The universal issue is how to actually use the customer satisfaction measurement 
data? How can all customer satisfaction measurement data and results be managed, 
communicated to road administration managers and road users, and used for 
process improvement and increased road user benefits? Just as important as to 
analyze the data is to improve the processes that affect customer satisfaction by 
interpreting and transforming the survey results into action. 
 
Another common issue is how to evolve and change the survey practices as most 
countries fear that they may lose the trend data. Even a more difficult challenge is 
how to link the satisfaction levels with the technical road data and to the performance 
of the contractors.  
 
Other issues that were significant and recognized by road agencies are the following: 

- How to communicate effectively with a large number of people and 
the public using common language understood by both the road 
agencies and the customers. 

- What are the critical aspects in the survey process and what factors 
should be measured in surveys; are we measuring the factors issues 
and asking the right questions? 

- What is the “optimal” survey size and how to target the questions. 
- What type of survey method works best to address an issue? 
- How to differentiate and get the respondents to differentiate between 

the different road classes. 
- A negative trend seems to be more prevalent with lower response 

rates in the surveys. 
- How to utilize the results from customer satisfaction measurement. 
- How to get the results from customer satisfaction measurements fed 

into the decision making processes (and how to structure a feedback 
system from decisions to road users to decisions). 

- Are the results only used for validating current practices or are they 
used for generating new approaches to road user services and 
maintenance standards? 

- How to align performance measurements with results from customer 
satisfaction measurements because they may not pertain to the same 
point in time (a critical issue in winter maintenance).  
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- Usually better road conditions lead to higher expectations, so how 
can the “optimum” or balance be determined without information on 
costs? 

- It is difficult to receive support for surveys with decreasing road sector 
budgets.  

- How to demonstrate or determine the value for money? 
- How to provide accurate-enough costs for the different levels of 

service? 
 

When choosing the method for customer satisfaction measurement, the costs of 
surveys are an important factor and need to be taken into consideration. The sample 
size or the number of surveys, interviews, or focus groups are often constrained by 
the budget. Other important factors considered in survey designs are the timeliness 
of surveys, demographic area, statistical precision and the tracking method. In other 
words, the decision on what survey method will be used is a tradeoff where several 
variables affect the outcome. 
 
A list of methods used for customer satisfaction measurement is presented in Table 2. 
Some advantages and disadvantages are also listed in the same table. Other 
methods used for gathering customer feedback are the complaint center, hot line, 
Internet responses, travel diary and feedback after major events and incidents. When 
designing customer satisfaction surveys, one needs to remember that it is only a 
snapshot in time and that there are several factors that might influence the road 
users’ attitudes. 
 
The type of survey used is a significant decision and the numerous methods have 
different benefits, risks, and disadvantages. The method that works best depends on 
the purpose of the survey, the type of information or data that one is collecting, and 
what one wants to achieve. Overall, the participating countries opined that there is a 
need for greater use of qualitative survey methods and for more in-depth analyses for 
a better understanding of customers and their preferences.  
 
Equally important to the choice of the appropriate survey method, is the timing of the 
survey. One needs to consider numerous factors other than the issue under 
consideration in the in the survey design. These include different stakeholders, 
regional differences, and the structure of the questionnaire. The questions can be 
asked in an “open-ended” or “closed-ended” format. Open-ended questions give the 
respondents the opportunity to answer in their own words while close-ended offer the 
respondents a list of possible responses for the questions. Most of the participating 
countries use “closed-ended” questions although some include both types of 
questions. As a rule, closed-ended questions are more efficient, especially in 
telephone or face-to-face interview, because they help control the length of the 
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interview. As a result, these types of questions enable a simple way to assess the 
results, but there may be a loss in the information content. Open-ended questions 
are preferred in some parts of the survey as they give the respondents the freedom 
to express their opinions and comments, which can be very valuable. Targeting and 
parsimoniousness of the questions is important, although difficult, in order to relate 
them to the actual services of the road agency as opposed to nice-to-know 
information. Targeting different stakeholders is an especially good practice as 
different road user groups have different needs, expectations and experiences.  
 
 
Table 2. Methods used  for customer satisfaction measurement  
 

Survey method Advantages Disadvantages 

 
Postal / mail • cost effective 

• efficient to reach a large audience 
• possible to conduct longer surveys 

 

• no control over who is actually 
responding 

• slow method for data collection 
• usually lower response rates 

Telephone  
interviews 

 
• possible to clarify open-ended 

questions 
• easy to include respondents from wide 

or different geographical regions 
• higher response rates 

 
• more households are becoming cell-only 
• if cell phone used:   

- respondents might expect monetary 
compensation  

- little control over geographic 
representativeness 

- driving while talking is a safety risk 
 

Face-to-face  
interviews 
 

• easier to explain questions and correct 
misunderstandings 

• high cooperation and response rates 
• usually best quality of response 

 

• hard to get a wide enough geographic 
coverage 

• costly  
• hard to conduct with large sample sizes 

 

 
Internet • cost effective 

• fast and efficient to reach a large 
audience 
 

• aging population under represented 
• no control over who is actually 

responding 
 

 
Focus Groups 

 
• in depth discussions 
• easier to understand attitudes and 

expectations 
 

 
• too small of a sample to be 

representative 

 
 
In some countries, low response rates are a problem, especially in postal surveys. 
Measures to increase the response rate in postal surveys included a short 
questionnaire, following up on the unresponsive, or incentives for completing the 
survey. It is important to promote the survey before it is conducted to explain to the 
customers the direct benefits of participating in the survey. 
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Common road management objectives are safety, preserving asset conditions, value 
for money, accessibility, environmental concerns, and an efficient and reliable 
network performance. It was found that occasionally there is a large gap between the 
road management objectives and the level of customer satisfaction and, therefore, it 
would be useful to try to link these two together. One possible reason for the gap 
could be that the road management objectives are not customer oriented or focused. 
One country is currently planning to link the levels of satisfaction and expectations of 
the road users directly within their “Performance Management Framework”. 
 
A recognized challenge is how to link customer satisfaction with technical standards 
and how to identify what actually causes satisfaction levels to increase or decrease. 
If correlation could be found, then the results could possibly influence budgets as 
politicians are more likely to listen to the views and feedback from the customers. 
Some countries have performed correlation studies with regard to finding the link 
between technical road data and satisfaction levels or the performance of the 
contractors. The standard “more research is needed” on the issue applies. For 
example, the Finnish Road Administration has conducted correlation studies between 
satisfaction levels and road condition data, and one study focused on the relation 
between experienced level of service and the technical aspects of road maintenance.  
 
Possible reasons for why results from customer satisfaction measurements and 
measured technical data are inconclusive include: 

- The road users experience the road as a whole segment while technical 
instruments measure for example road surface roughness on a detailed 
level.  

- The road users are only asked for their overall opinion. 
- The road users may not know the costs associated with different levels of 

service. 
- Negative media publicity about the road agency or extreme cases. 

 
Many road administrations have experienced the problem with finding common 
language between the customers and the “experts”. This common language can take 
many expressions. Engineers tend to use language according to technical standards, 
while customers understand more outcome based criteria, such as, signs and road 
markings need to be visible at a certain safe distance. One measure is to simplify the 
survey by using pictures and videos in focus groups or more basic scales in written 
questionnaires (e.g. outcomes described in form of excellent, good, fair and poor). 
The Swedish Road Administration has tested a game on their webpage where 
customers have had the opportunity to put themselves in the role of the road 
manager to maintain the roads with a certain budget, which also has to take into 
consideration other sectors in the society, like healthcare. This way, customers can in 
a more fun and versatile way, may understand the consequences of how much 
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money is needed for maintaining a certain level of service on the roads and what 
would happen if the budget for the road sector would be decreased too much. 
Another practical example of finding common language is MnDOT’s bare pavement 
customer surveys, where bare pavement policy is shown with videos or pictures to 
simulate driving on snowy or icy road conditions. 
 
The participating countries used various methods to present the questions or to 
obtain and differentiate results between regions, road classes or levels of service. 
Transport Scotland presents road network maps of the road region in question during 
the face-to-face interviews, while the Finnish Road Administration provides the road 
map for the area included with the postal survey.  
 
By forming a common language between the road administrations and the road users, 
a feedback system with regard to satisfaction levels and technical data can be 
developed. The Finnish Road Administration is testing a driving panel for direct 
feedback from drivers/road users and quality reporting. This panel consists of a 
group of frequent drivers in a certain region and they provide feedback on the quality 
of maintenance directly as experienced on the road. The drivers are given GPS-
devices and a device with six feedback buttons for slipperiness, roughness, snow, 
traffic signs and markings, and damage in pavement surface. By using the GPS, the 
exact point where maintenance efforts need to be focused can be located and 
customer perception and satisfaction recorded. 
 
MnDOT is developing a new strategy for customer input in form of an online 
community. This new system would include 600 randomly recruited people who 
would communicate with each other while the transport department would “listen in”. 
In addition, MnDOT will have the opportunity to conduct short and frequent surveys 
among the online community members. 
 
In summary, customer satisfaction surveys might be considered a form of art, as it 
requires using the appropriate means and methods that fit the cultural context, 
having a streamlined approach for the results and analysis, the ability to use the 
results effectively, and to make the surveys as flexible as possible for future changes 
and challenges.   
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3 TASK 2 SUMMARY - ENERGY AND ENVIRONMENTAL EFFICIENCY 
 
3.1 General description of task  
 
Environmental issues and sustainable development are issues that have been of 
current interest and for the future. Climate change has led to an increase in the 
number of extreme events and weather conditions in the form of storms, flooding, 
strong winds, mild winters and the recent severe winter snowfall and cold 
temperatures. These present new challenges for winter services and road 
maintenance and the overall costs will most likely rise in the future.  
 
This second task concentrates on environmental aspects and energy efficiency, as 
applied to road maintenance and winter services. The aim of the task is to 
benchmark various practices with alternative energy concepts, environmental friendly 
products, environmental efficiency practices and innovative sustainable winter 
maintenance services. In addition, the objective was to explore what future 
developments are being undertaken and planned to reduce the “environmental 
footprint” of the road sector.  
 
Other common issues are how environmental factors can be included in the actual 
practices, can they be used in the tendering phase, what types of training 
requirements are used, and to what extent is recycling used for pavements.  
 
The technical developments are key-factor in the future as countries strive to utilize 
more sustainable and efficient winter services and many countries are developing 
new practices and policies on how to reduce the direct and indirect impact on the 
environment. In fact, most of the participating countries have managed to become 
less polluting or at least managed to keep the emissions at a stable level.  
 
 
3.2 Comparisons and Lessons Learned 
 
The main issue in the second task is to identify better and more environmental 
friendly practices. Most of the countries are conducting research in this area, but 
more effort and movement toward better environmental and energy saving practices 
could still be made. Other common issues that were recognized are for example: 

- How will the climate change and the economic recession affect the 
practices?  

- The amount of salt and other de-icing agents used. 
- How to include environmental aspect in tendering? 
- How to affect the whole life costing? 
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One highlighted practice is to include environmental criteria directly in the tendering 
by adding a certain weight of requirements in the bidding documents or by having a 
bonus system for the use of environmentally friendly machinery. In Finland the 
environmental requirements account for 5% of the routine maintenance bidding and 
the criteria can lead to either bonuses or penalties. In Sweden a bonus system is 
used to divide vehicles and machines used in maintenance into three classes 
depending on different socio-economic costs for various particles and emissions. The 
aim with the system is to have as low emission vehicles as possible operating on the 
roads. Transport Scotland is developing new contract documents that will include 
enhanced environmental requirements with a carbon calculator included. The 
aspiration is to use these requirements for bonuses or as indices.  
 
De-icing of roads is usually done with salt (sodium chloride - NaCl) and brine 
mixtures as the main substance used for chemical de-icing. The total amount of salt 
used for de-icing in the participating countries varies significantly and is presented in 
Table 4 and Table 5, which show the different type of treatment products. Table 3 
shows the size of the road network managed by the road administration. In order to 
reduce the environmental issues connected with salt, many countries are conducting 
research and testing new substances that are more environmentally friendly. MnDOT 
uses for example some liquid de-icing materials that include industrial byproducts 
such as organic-based byproducts from beet and corn processing. Sweden has 
tested the use of sugar as a replacement or mixture with salt. The challenges with 
the new and more environmentally friendly substances have usually been that these 
are much more expensive than the products used today and results are not as good 
as anticipated or there are side effects.  
 
The Finnish Road Administration has a bonus and sanction system for optimum use 
of de-icing materials with the goal to keep the use of salt at an optimum level. The 
client sets the optimum use of salt for each contract and if the contractor is able to 
fulfill the quality requirements with less use of salt, they receive a bonus of 30 Euros 
per ton. If more salt is used than the optimum level, the contactor will receive a 
sanction based upon the amount of 30 Euros per ton.  
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Table 3. Length of road network (km)    
 

Country Public Roads (NRA) Private Roads Other Roads Entire Country 

Alberta, Canada 31 300 2 000 - - 

Denmark   3 800 30 000 - 103 332 

Finland 79 200 350 000* 26 000 467 400 

MnDOT, USA 19 126 208 178 - 227 304 

Norway 27 000 - -- 92 891 

Scotland 3 432 - 52 400 55 832 

Slovenia 5 978 - - 38 694 

Sweden 98 400 76 200** 41 000 216 000 

*Including some state subsidized roads 
**State subsidized 

 
 
Table 4. Total amount of salt used (tons)    
 

Country 2004 2005 2006 2007 2008 tons/km 
(2008) 

Alberta, Canada 210 712 150 686 192 037 194 791 212 200 6.8 

Denmark 36 134 46 855 35 278 30 484 41 394 10.9 

Finland 87 973 98 357 83 194 82 064 97 743 1.23 

MnDOT, USA 233 434 273 261 182 386 226 783 228 866 12.0 

Norway 115 000 128 000 166 000 157 000 159 000 5.9 

Scotland 46 784 60 986 48 856 77 820 100 423 29.3 

Slovenia 49 632 76 446 18 183 35 314 59 210 9.9 

Sweden 246 089 291 593 154 195 152 135 196 450 7.2 
 

Note: The tons/km is not suited for comparison due to differences in road classifications, road 
length, salting policy and etc. (calculated using centerline kilometers). Sweden’s figure for 
tons/km is based upon calculations with a road length of about 27000 km.  
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Table 5. Chemicals and substances used for de-icing 
 

Country Chemicals/substances 

Alberta, Canada    NaCl, MgCl, CaCl 

Denmark 
 
   NaCl 

Finland 
    
   NaCl, CaCl, KFO, sand 

MnDOT, USA 
 
   NaCl, MgCl, CaCl, liquid corn salt, sand 

Norway 
 
   NaCl, sand 

Scotland 
 
   NaCl, ethylene glycol 

Slovenia    NaCl, MgCl, CaCl, sand 

Sweden 
 
   NaCl, sand 

 
 
 
All of the participating countries are undertaking some form of testing and developing 
of more environmentally friendly products. The Swedish Road Administration is 
testing and introducing more energy efficient lighting products in operations on roads 
and technology for a project called “New Light”. The target is to reduce carbon 
dioxide emissions, electric consumption, life cycle costs, and the project is conducted 
in cooperation with other authorities and suppliers. MnDOT is considering using 
geothermal energy at some rest areas. Table 6 shows the types of environmental 
friendly products and equipment used.   
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Table 6. Examples of environmentally friendly products, practices and equipment 
in use or testing phase 
 
 

Country Products/equipment 

Alberta,  
Canada 

• no products or equipments chosen based on environmentally friendly criteria, 
it is based on the decision of the contractor 

• solar lighting and energy might be considered for message signs (probably an 
expensive solution and could be problematic in winter time) 

Denmark 
 

• low noise asphalt 
• GPS-measured spreading of salt 

 

Finland 
    

• bonus system for optimum use of de-icing materials 
• low noise asphalt 

MnDOT,  
USA 

• alternative de-icing products (e.g. sugar beet juice, molasses, liquid corn salt) 
can be blended and used to treat salt or salt brine  

• wider front plows, wings, automatic spreader controllers, tow-plows, 
automated bridge anti-icing spray systems, hybrid vehicles 

• snow plow simulator 
• partner in a study on how to convert existing vehicles to hybrids 

 

Norway 
 

• trying to use more liquid than regular salt 
 

Scotland 
 

• vehicle fleets are replaced with lower CO2 vehicles 
• low noise asphalt 
• pre-wet salt used to reduce scatter and overall salt usage 

Slovenia • maintenance work is preferentially accomplished by low CO2 vehicles  
• a clause in the contracts that require the contractors to use environmentally 

friendly products 

Sweden 
 

• low noise asphalt 
• a bicycle pavement quality monitoring vehicle is being developed 
• age and environmental restrictions on what kind of vehicles may be used by 

our staff 
• an environmental shovel has been developed for snow removal (has a wider 

blade, permits higher speed and saves 20 % of fuel consumption) 
• a bonus system used for environmentally friendly machinery 
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Table 7 shows the percentage of recycled asphalt used and how much was applied 
to the leveling course and wearing course for those countries supplying the data.   
 
 
Table 7. Total percentage of asphalt recycled 
 

Country total % of recycled 
asphalt 

used in leveling 
course* 

used in wearing 
course* 

Alberta, Canada - - - 

Denmark - 22 0 

Finland - 40 - 45 40 - 45 

MnDOT, USA 100 30 20 - 30 

Norway - 12 2 

Scotland - - - 

Slovenia 80 - - 

Sweden 99,9 30 20 
 

  *    %of the total asphalt production 

 
 
In summary, many countries are testing and using sustainable products and 
processes for winter services, rest areas and pavements. However, there have not 
been any breakthrough technologies that have been widely applied. Energy efficient 
lighting products are available, but the long term costs are unknown. A cost efficient 
replacement for salt has not been found, and emissions for maintenance vehicles still 
need to be reduced. Progress is occurring and research still needs to be ongoing.   
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4 TASK 3 SUMMARY - EFFICIENCY OF RENDERED SERVICES. HOW IS THE 
MARKET OF CONTRACTORS FUNCTIONING? 

 
4.1 General description of task  
 
Development of maintenance contract strategies and practices is a current issue as 
more and more road administrations are ordering the services from contactors and 
consultants. The third task concentrated on quality and efficiency of rendered 
services and to understand how the market is functioning. Most of the participating 
countries outsource the maintenance and thus a common challenge was if they really 
receive the outcomes that were procured, and how can or should the results be 
measured. The type of contracts used in most countries is mostly performance based, 
unit prices, or some combination of the two. MnDOT was the only exception as they 
perform the services by their own workforces. It was important to know how the 
quality of services was experienced and how quality control was implemented at 
MnDOT.  
 
Quality is an important aspect when outsourcing services, but there are challenges 
on how to measure the quality and how often this should be measured, especially 
when applied to winter services. Other issues were to determine the extent of how 
widespread Performance Based Service Agreements (PBSA) are utilized and if 
official partnering was used in the contracts. Other desired outcomes include 
determining if incentives and disincentives were used, what are the most important 
critical items in each country, and how client values are transmitted to the service 
providers.  
 
 
4.2 Comparison and Lessons Learned 

 
Table 8 shows a comparison of the maintenance practices and includes some other 
details such as incentives and disincentives. The main issue in task three is how to 
follow-up on, supervise and monitor contractors, and make sure that the standards 
are being met, i.e. did we receive the outcomes ordered.  
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Table 8. Comparison of maintenance practices   
 

Country Maintenance services 
outsourced  or direct labor 

Incentives/disincentives included  
in maintenance contracts 

Alberta,  
Canada 

100 % outsourced • bonus/sanction system for annual contractor 
performance 

Denmark 
 

100 % outsourced  
 

• process-optimizing incentives used in all 
operation activities 

Finland 
 

100 % outsourced  
 

• a customer satisfaction bonus system 
• a bonus/sanction system for optimum use of de-

icing materials 
• a sanction system for fulfilling quality 

requirements 
 

MnDOT,  
USA 

 
almost completely direct labor  

/ in-house 

 
• in pavement works 

Norway 
 

100 % outsourced • sanctions for not meeting the performance 
requirements 

Scotland 
 

100 % outsourced 
 

• bonus/sanction system for performance (allows 
contract extension, but no financial rewards)  
 

Slovenia 100 % outsourced  
(motorways managed by a 
Motorway Company and 

maintained by direct labor) 
 

• penalties if the contractor does not meet the 
required performance level  

Sweden 
 

100 % outsourced 
 

• penalty clauses 
• time incentives included in resurfacing work 

 
Other critical issues are: 

- Key performance indicators – which and how many KPIs to focus on and 
measure (there are so many)? 

- Customer service expectations. 
- How the economic recession will have an impact on contracts. 
- The increased costs of de-icing chemicals – in Alberta the prices have 

increased about 40% over the last five years. 
 

Road administrations use several different practices when monitoring the contractor’s 
performance and quality control. The Norwegian Public Roads Administration has 
introduced the concepts of ISO 9001 as a framework in their “Special Contract 
Requirements” scheme for achieving improvements in following up with contractors. 
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The experiences from using the scheme have been positive, mainly for the 
cooperation with the contractors instead of the direct use of sanctions. Sanctions are 
now being used only if the contractor is refusing to cooperate with regard to 
achieving improvements. 
 
A more innovative method is the use of an independent and outsourced organization 
to perform the measurement of quality and performance of contractors. Transport 
Scotland uses an independent Performance Audit Group (PAG) to audit, monitor, 
and report on the financial, technical and performance factors of the contractors. In 
addition, the PAG reviews tender documents and verifies the accuracy of payments 
and financial audits. The main objectives of this practice are to deliver value for 
money for the clients and enable effective management of the road assets. 
 
The Finnish Road Administration includes a customer satisfaction bonus system in all 
new contracts with the objective to make the contractors aware of the expected level 
of quality desired for the road users. The bonus is paid annually and it is based on 
criteria and factors of both customer satisfaction measurements and evaluations 
carried out by experts. This system is not used for penalties, as there is another 
feature in the contracts to discipline poor performance and falling below the quality 
promises.  
 
Other methods that are used currently for quality control and measuring are approval 
of quality plans, responding to customer complaints, spot checking and direct 
supervisor inspections. Spot checks are mostly done by own personnel, but some 
countries use consultants to assist with the spot checking and targeted areas.  
 
Some countries are developing and testing new and more innovative methods to 
measure quality. The Swedish Road Administration has implemented a system that 
manages and enables the review of the GPS-data received from the contractors’ 
winter vehicles. To prevent the system for being too restrictive, precise, and 
complicated, ten factors were considered most important for the customers, which 
are chosen and focused on. The Danish Road Directorate is testing the use of the 
ARAN (Automatic Road Analyzer) vehicle and the long-term objective is that ARAN 
will be a substitute for the physical inspections and that the inspections will be more 
uniform. Alberta Transportation is currently looking at remote sensing of traffic speed 
and volumes as a surrogate measure of winter services. This method is still several 
years away from being implemented.  
 
Some comments and suggestions from the participating countries regarding quality 
inspections:  

- Additional training, empowerment and ownership. 
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- The client must perform enough spot checks and audits to ensure that the 
contractors’ own quality system is functioning and that the desired quality 
levels are achieved. 

- An independent and outsourced organization provides a robust and 
balanced measure of quality and ensures consistency of reporting between 
all of the service providing organizations. 

- An efficient method for residual salt detection would be of use for quality 
assessment. 

- A change from subjective to objective inspections is important, as it will 
ensure an uniform inspection across the country. 

- Enforced the sanctions, otherwise contractors may cut corners. 
 

Performance Based Service Agreements (PBSA), or a hybrid of (cross between 
PBSA and prescriptive standards) are used to some extent in the maintenance 
contracts in most of the participating countries. In PBSA contracts the client specifies 
the required level of service delivery and contractor is responsible for managing and 
maintaining these service levels. The risk is in general lower to the road 
administrations and greater on the contractors. Detected and experienced 
advantages and disadvantages with PBSA contracts are presented in Table 9. Table 
10 shows approximately how many contractors are participating in the maintenance 
markets in each country. 
 
 
Table 9. Experienced advantages and disadvantages of PBSA contracts 
 

Advantages Disadvantages 

• contractors have the 
possibility to choose best 
methods, resources and 
materials  work is better 
organized  cost saving for 
client 

• less risk 
• value for money 
• innovation potential 
• client has knowledge of costs 

for long-term contracts 
 

• not too many contractors are 
capable of tendering  PBSA 
contracts  competition 
between contractors will 
minimize 

• costly to measure performance 
and quality 

• lack of understanding of PBSA 
and is a new way of doing 
business 

• perceived loss of client control 
to direct the work 
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Table 10. Key figures for a functioning market 
 

Country Costs for winter services 
(2008 in € Million) 

Average number of 
contractors/competitors 
for each area contract 

Alberta, Canada 95 2-3 

Denmark 20 2-6 

Finland 97 3.9 

Minnesota, USA 48 N/A 

Norway 92 2.7 – 2.8 

Scotland 9,4 2-3 

Slovenia 12 2-3 

Sweden 189 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TASK 4 Summary  

 

  
 23 

5 TASK 4 SUMMARY - COMPETENCE DEVELOPMENT AND IDENTIFYING 
BEST PRACTICE FOR RESEARCH AND DEVELOPMENT 

 
5.1 General description of task  
 
The aim of task four was to look into competence development and identifying best 
practice for Research and Development (R&D). Research and development in the 
road sector concentrates especially in development of existing knowledge, creating 
new and innovational practices and improving performance and quality. Many road 
administrations are facing downsizing in personnel through retirement. In the future 
there is an increased need in retaining the core competences within the road 
administrations and to attract younger professionals into the sector. 
 
The main idea behind competence development is to find ways to keep the core 
competence and knowledge and attract younger professionals into the road 
administration, because a significant portion of the workforce will be retiring in the 
near future. It was also interesting to find out how cross-training and mentoring 
practices were used and applied. It would be beneficial to determine if there are any 
successful results.  
 
R&D projects and studies are important tools for learning from one another and as a 
pro-active approach to be aware of research activities in other countries. It was 
initially perceived that innovations would be carried out by the private sector, but that 
did not occur as expected and responsibility now lies with the client authorities.     
 
 
5.2 Comparison and Lessons Learned 
 
The study showed that most of the participating countries carry out their R&D in 
cooperation with universities, consultants and contractors. Common challenges that 
were recognized were how to secure the “exchange of experience” within the road 
administration and how to tackle possible reductions in budgets or agency sizes. 
Other common issues are: 

- How to identify best practices for R&D? 
- How to retain the core competences within the road administrations? 
- How to attract younger professionals into the industry? 
- Is the development of new products or methods the responsibility of 

the road administration or the contractor? 
 
Most of the participating countries have research and development programs, but 
these are not always well focused on what objectives the road administration really 
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wants to achieve. In addition, development of high-tech applications or products was 
often seen as the responsibility of the contractors. Some countries though offer 
incentives to support technological development in road maintenance by the 
contractor. For example the Finnish Road Administration offers a bonus to 
contractors for innovational operations and from R&D results. Some current R&D-
projects are detection of road salt by fluorescence spectroscopy and properties of de-
icing salt coated with sugar/molasses, which are projects that are undertaken by the 
Slovenian Roads Agency. The Swedish Road Administration is developing the use of 
nanotechnology.  
 
The Swedish Road Administration uses many and divergent approaches to enhance 
competence development and to make the infrastructure sector a more attractive 
industry. The administration also participates in industry wide activities, for example 
in KIA. KIA is a partnership between contractors, supplier’s road sector and it also 
aims to help young professionals to make the right choice of career in the industry.  
 
When tackling the issue how to retain the core competences within the road 
administrations, most of the countries have mentoring policies and programs where 
knowledge and experience are shared and transferred. Denmark uses a program 
called “clearing the senior employee’s head”, which objective is to maintain the 
competence and knowledge within the organization. The program requires every 
employee over 55 years to start a plan to hand over his task to another employee 
before retiring. Table 11 lists the responses from each country in respect to what 
core competencies should be needed in that particular country.  
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Table 11. The defined core/key competences of the road administrations   
 

Country Main core/key competence 

Alberta,  
Canada 

• asset management 
• expertise and specialists in specific fields, e.g. pavement, 

bridges and operation 
 

Denmark 
 

• pavements 
• bridge engineering 
• managing winter traffic 
• traffic management  
• traffic safety 

 

Finland* 

 

 
• customer- and interest group knowledge 
• social and traffic system knowledge 
• traffics and traffic planning knowledge 
• procurement competence for road maintenance  
• road maintenance and customer service knowledge 
• administration knowledge 

 

MnDOT,  
USA 

 
• system maintenance 
• integrated transportations 
• business intelligence / managing information 
• public communication / communication skills 
• project and contract management 
• asset management 

 

Norway • transportation 
• traffic 
• planning 
• road building 
• road maintenance 
• construction  
• geology and geo-technique 

 

Scotland 
 

• self management 
• managing people and performance 
• project and program management 
• analysis and use of evidence 
• financial management 

 

Slovenia • asset management 
• contract management 
• technical and legal expertise and management 

 

Sweden* 
 

• project managing:  operations 
• project managing: road surfacing 
• national coordinators and specialist engineers 

 

*data applies to former Finnish and Swedish Road Administrations 
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Table 12 shows some figures for the agency size, average annual budget and how 
much financial resources are available for R&D funding.  
 
 
Table 12. Comparison of agency size, training and R&D budgets 
 

Country Size of agency 
 in 2008 

Average annual  
training budget 

Average annual  
R&D budget 

Alberta,  
Canada 

790 approx. 700 € per 
employee 

approx. 107 000 € 

Denmark 
 

850 
 

approx. 1 300 – 2 000 € 
per employee 

 
approx. 3.8 mill. € 

Finland* 
 

916 no separate training 
budget 

 

 
approx. 3.5 mill €  

Minnesota,  
USA 

 
4 553 

 
not a centralized budget, 

but for maintenance 
training approx. 1,7 mill. € 

 
approx. 7.9 mill. € 

Norway 
 

5 100 no separate training 
budget (included in the 

overall budget) 

approx. 11 mill € 
(including administration’s 

own R&D work) 

Scotland 
 

307 
 

approx. 212 000 € 
 

approx. 718 000 € 

Slovenia - no separate training 
budget 

approx. 0.5 mill. € 

Sweden* 
 

3 246 
 

approx 2 000  € per 
employee 

 
approx. 6 mill. € 

*data applies to former Finnish and Swedish Road Administrations 
 
 
In order to attract younger professionals into the road sector, all of the participating 
countries have student internships and trainee programs. Students are often offered 
summertime work or the opportunity to do their master thesis projects or similar 
graduate projects. An interesting practice used by Alberta Transportation is a training 
program that they arrange in cooperation with the provincial construction and 
consulting engineers. The program offers training for students for several months in 
three different organizations, i.e. Alberta Transportation, a consulting engineering 
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firm and for a contractor. The outcome is that the students acquire knowledge from 
three different parties.  
 
With regard to the training of own personnel, the Slovenian Roads Agency arranges 
training twice a year for road inspectors and head personnel of maintenance centers. 
The training takes place at the road agency’s own training center and the training 
topics usually concern changes in regulations, new technical solutions and better 
practices.  
 
There is a need to focus more specialists in the field of road maintenance, especially 
with the focus on winter services and conditions. The Norwegian Public Roads 
Administration has tried to develop their competence development in this specific 
field by for example supporting research regarding cold-weather conditions and a 
post-doctoral position specializing in winter friction and the use of chemicals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Conclusions 

 

  
 28 

6 CONCLUSIONS 
 
This study has shown us that road administrations in different countries share similar 
issues and that international cooperation and benchmarking is essential if we want to 
develop practices. Road maintenance needs to be visible and made a priority. 
Everyone can benefit from knowledge-sharing and learn from one another’s 
experiences and results. However, convincing the decision makers is a huge 
challenge as they are more interested in “ribbon cutting ceremonies” when opening 
new capital investment projects. 
 
Even though the maintenance for rest areas was included in this study, there was not 
much information gathered or analyzing. In the future it might be a good idea to focus 
more benchmarking on rest areas and the customer satisfaction levels on these, in 
order to know how to develop the maintenance and service provided for rest areas. 
 
Task 1 
Customer satisfaction and increased focus on road users and their needs are 
important topics now, as well as in the future. There is a growing need to learn how 
to communicate properly with the public and how feedback and results from 
customer satisfaction measurements should affect decision-making processes and 
improvement in road conditions. This study explored the different survey practices 
used and listed their advantages and disadvantages. Another issue that occurred 
was how to communicate with the politicians as they are part of the decision-making 
process and have the power to affect the budget allotted for the road sector. One 
important issue that will need more attention in the future is how and what 
possibilities there are of taking advantage of information on customer needs in the 
different phases and processes of maintenance.  
 
Task 2 
The awareness of environmental aspects is a key issue in policies and programs of 
many road administrations. The study explored the environmental aspects and 
energy efficiency as applied to winter services and road maintenance. The most 
important observation was that more emphasis could still be put on movement 
toward environmental and energy saving practices. Nevertheless, many countries are 
testing and using sustainable products and processes. Most of the countries 
participating in the study have managed to become less polluting or managed to 
keep the emission at a stable level. The technical developments are key-factor in the 
future as many countries are developing new practices and policies on how to reduce 
the direct and indirect impacts on the environment. The usage of salt has been 
studied extensively, but there has not been an overall replacement or eco-friendly 
salt that is cost effective.   
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Task 3 
Most of the participating countries outsource the maintenance. Thus a common issue 
and challenge, is the uncertainty that the client really receives the outcomes that 
were desired in the procurement process. Another challenge is how to measure the 
outcomes and level of quality during the winter period. Quality management systems 
are used by most of the road administrations in order to improve performance. 
Customer satisfaction is one measure, but that has limited data in order to determine 
the entire winter performance. However, there are often not enough resources 
available for quality inspections, so they are now being outsourced. Quality control by 
the contractor is the main method and appears to be reasonably satisfactory. The 
participating countries use different methods to audit and monitor contractors. The 
most innovative and efficient method was the use of an independent and outsourced 
organization called the Performance Audit Group (PAG). However, there are still 
gaps and further efforts and research are needed.  
 
The market is considered satisfactory as there is an average of 2-4 offers for each 
tender, but it remains to be seen if it is sustainable or if market imperfections will 
appear. Performance Based Service Agreements (PBSA) have been increasing 
throughout the world, even though it is a relatively modern concept. Trust and 
partnering (formal & informal) provide better results as opposed to traditional 
practices. Possible issues for future studies could be maintenance management 
systems and how to implement new practices in contracts. 
        
Task 4 
Many road administrations are losing staff due to retirement and transferring to the 
private market, which is a great concern. Most of the countries have mentoring, 
cross-training, university connections and others, but there is no real solution for 
losing valuable experience. Research and development in the road sector focuses 
mainly on the development of existing knowledge and on creating new and 
innovational practice in order to improve performance and quality. The study shows 
that most of the participating countries carry out their R&D in cooperation with 
universities, consultants and contractors.  
 
Another issue for further analyzing could be to put more focus on comparing different 
R&D practices and one step further could even be to create a joint system gathering 
all the R&D projects for the information and use in other countries and their road 
administrations. This way it could also be possible to benchmark research topics that 
already have been covered or studied.  
 
The Road to Excellence was considered a success. This study provided motivation 
for the road administrations to focus interest on maintenance and improve practices.    
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Annex A: Involved organizations  
Overview of organizations that were involved in the study: 
 

COUNTRY CONTACT PERSON 

 

Alberta, Canada 
Alberta Transportation 
 

 

Steve Otto 
Steve.Otto@gov.ab.ca 
 

James Poole 
james.poole@gov.ab.ca 
 

Denmark 
Vejdirektoratet – Danish Road Directorate 
 

Vibeke Overgaard Madsen 
viom@vd.dk 
 

Søren Fogh 
sfo@vd.dk 
 

Finland 
Liikennevirasto – Finnish Transport Agency  
 

Tuomas Toivonen 
Tuomas.Toivonen@liikennevirasto.fi 
 

Tuovi Päiviö-Leppänen 
Tuovi.Paivio-Leppanen@liikennevirasto.fi 
 

Minnesota, USA 
Minnesota Department of Transportation 
(Mn/DOT) 
 

Steve Lund 
Steven.Lund@state.mn.us 
 

Sue Lodahl 
Sue.Lodahl@state.mn.us 
 

Norway 
Statens vegvesen –  
Norwegian Public Roads Administration 
 

Odd Barstad 
odd.barstad@vegvesen.no 
 

Ole Peter Resen-Fellie 
ole.resen-fellie@vegvesen.no 

 
Scotland 
Transport Scotland  
 

 

David Arran 
David.Arran@transportscotland.gsi.gov.uk 
 

Angela Owen 
angela.owen@transportscotland.gsi.gov.uk 
 

Slovenia 
Direkcija Republike Slovenije Za Ceste – 
Slovene Roads Agency 
 

Amanova Ltd. 
 

Ljiljana Herga 
Ljiljana.Herga@gov.si 
 

Franc Svegl 
franc.svegl@amanova.si 

Sweden 
Trafikverket – The Swedish Transport 
Administration 

Jan Ölander 
jan.olander@trafikverket.se 
 

Arne Johansson 
arne.johansson@trafikverket.se 

mailto:james.poole@gov.ab.ca�
mailto:viom@vd.dk�
https://webmail2.tkk.fi/imp/message.php?Horde=6f17ebb3d93dae755af88f87e0217408&index=12711�
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Annex B: ALBERTA, CANADA  
 
Road network  
 
Alberta is one of the 10 provinces in Canada and has a population of around 3.5 
million people and is depicted in Figure B-1. The majority of the population is 
concentrated in two larger cities, Edmonton and Calgary. Much of the rest of the land 
area in Alberta is sparsely populated and undeveloped. The continental climate is dry 
and cold and the average annual precipitation is 30 cm. In Alberta there are normally 
winter weather conditions for 6 months. The normal winter period is from early 
October to late April. (Otto 2010.) 
 

 
Figure B-1. A map of the province Alberta (Alberta Transportation 2010) 
 
Prior to the year 2001, the provincial government was responsible mainly for Primary 
Highway Network, which was about 18000 km. This network included higher class 
roads, freeways, expressways and major two-lane highways. The Secondary 
Highway Network was the responsibility of municipal governments, which include 
mainly minor two-lane highways. In the year 2001, the provincial government took 
back the administration of the Secondary Highway Network. Thus the size of the road 
network that Alberta Transportation manages nearly doubled. Today the public road 
length is approx. 31300 km. (Otto 2010.) 
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Organization 
 
The main effort of Alberta Transportation’s involves the planning, construction and 
maintenance of the province’s highway network. Alberta Transportation is supervised 
by the Minister of Transportation and its organizational structure is shown in Figure 
B-2. The organization consists of five different divisions, including the departments of 
human resources and communications. In addition the Alberta Transportation Safety 
Board works in cooperation with the transportation department. The size of the 
agency has remained quite stable through the years and in the year 2008 the size of 
the personnel was about 780 people. (Alberta Transportation 2009.) 

 
 
Figure B-2. The organizational structure of the Ministry (Alberta Transportation, 
2009) 
 
 
Customer service 
 
Alberta Transportation does not have a formal customer satisfaction feedback 
system. Regular public surveys are done by provincial government, but these 
surveys are not specific to the road sector. Nonetheless a limited number of general 
questions regarding highways are included in the surveys.  
 
Over the past four years, seven regular customer satisfaction surveys have been 
conducted. These surveys have included questions regarding winter highway 
maintenance in Alberta. Questions regarding pavements or rest areas were not 
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included. The surveys were initiated as part of the Departments’ Safer Winter 
Highways Campaign and they were generally conducted during winter months 
(November – March).  
 
All of the surveys were conducted as telephone interviews and each had a sample 
size of 800 Albertans living throughout the province and results are displayed in 
Table B-1. No special target groups were set, but the sample may have included 
some commercial drivers. The scaling factor levels used are: agree - neutral – 
disagree and true – neutral – false.  
 
Table B-1. Overall satisfaction levels in winter services in 2005 – 2008  
 

CUSTOMER SATISFACTION 2005 2006 2007 2008 

winter period  54% 53% 57% 64% 
summer period - - - - 

 
Another method of determining road user satisfaction is public complaints. These are 
mostly only tracked and not further used as information to develop practices or 
strategies.  
 
 
Utilization of results from survey  
 
The results from the customer satisfaction surveys are mostly used for internal review 
and to confirm that current standards still hold. They are not directly linked to the 
department’s business plan or to the setting of service levels. The results do not 
affect the budgets directly, but the Minister is briefed on the outcome from the 
surveys.  
 
Differences in the satisfaction levels between for example different regions are not 
identified. By using the same questions in the surveys, trends in satisfaction can be 
monitored. If shifts in the satisfaction levels would be noticed, an internal review 
identifying the likely causes of the shift would be analyzed. 
 
 
Rest areas 
 
Information provided at the rest areas are static signs and bulletin boards for travel 
information and local businesses. All rest areas are lighted. Private and commercial 
equivalent rest areas can be found in Alberta. There is a partnership program (The 
Partnership Rest Area Program) between Alberta Transportation and the private 
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sector, for example gas stations. A company that operates a rest area may have 
signage put up by Alberta Transportation along the highway that informs motorists of 
the location of the rest area. However, this is only the case if the company operates 
and maintains the rest area and ensures the accessibility of the washroom. The 
security and safety of the rest areas is controlled by random checks by police and 
maintenance contractors.  
 
The outdoor maintenance of the rest area is done as part of the highway 
maintenance contract. The indoor maintenance of the actual facilities is done under 
contracts by another government department who is responsible for buildings. There 
are seven public rest areas. In addition, there are 4 partnership rest areas (privately 
owned but with public access) and 160 safety rest areas, which have no other 
facilities beyond pit toilets.  
  
 
Information to road users 
 
Year-round traffic information concerning road condition is provided on-line through 
the Alberta Motor Association (AMA). The government provides the information at no 
cost to the AMA and they distribute it at public forums. Information concerning road 
closures and travel restrictions are also sent to media. Variable message signs are 
also installed at selected locations. Alberta Transportation is currently working 
together with AMA to develop a more comprehensive travelers’ information system. 
The system is still in the design stage and it may take several years until funding for 
the project will be found.  
 
 
Energy and environmental practices 
 
The type and amount of different de-icing materials used vary from year to year 
depending on a decision made between contractor and the agency and are shown in 
Table B-2. There is no bare pavement policy set in Alberta, but the aim is to have 
safe public roads. The use of studded tires is permitted at anytime with no restrictions, 
but residents in Alberta don’t usually use studded tires.  
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Table B-2. Amount of salt used on road network  
 
 

  
 

2004 2005 2006 2007 2008 
 

Total salt used  (tons) 210 712 150 686 192 037 194 791 212 200 
 

Total salt used (tons/km) 6.7 4.8 6.1 6.2 6.8 
 

Total salt used (tons/lane km) 3.9 2.8 3.4 3.4 3.7 
 

Total salt use on bike-walkways 
(if available - tons) *  - - - - - 
 

Annual sand use (tons) 572 920 420 037 540 492 504 825 584 976 

Other chemicals used:  
 NaCl (tons) regular salt  - 68 275 275 239 
 MgCl (tons) - 615 722 521 110 
 CaCl (tons) - 302 90 533 218 

 

*Alberta Transportations does not operate bicycle or pedestrian pathways 
 
 
Most of the road lights are high pressure sodium lights. Alberta Transportation has no 
plans on changing these to more energy efficient lighting products, but in the future 
the department will probably move towards the use of LED’s. Other products or 
equipment used in maintenance are not chosen by environmental friendly criteria, as 
the use of equipment is based on contractors’ point of view. 
 
Recycling of asphalt is practiced, but the percentage used for the leveling/wearing 
course varies with composition and asphalt content in the reclaimed asphalt source. 
No industrial by-products are used in maintenance. Some pilot projects have been 
conducted on an experimental basis, for example with rubber-asphalt, tire shreds and 
wood chips for lightweight fill and recycled materials in erosion control products.  
 
Highway maintenance contractors are required to develop an environmental 
management plan and train their own employees. Annual environmental training is 
arranged within Alberta Transportation for example in the Road Weather Information 
System (RWIS) with focus on interpretation of weather data and forecasts. In addition 
all employees involved in maintenance have to complete a computer-based training 
course for RWIS and road salts.  
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Road maintenance and quality control 
 
All maintenance services on the provincial highway network have been outsourced 
since the year 1996. The decision for outsourcing was made mainly for political 
reasons. A review made in 1997 showed that the government received a savings of 
about 8%. To develop the new practices for contracting, the department performed a 
world-scan of best practices used.   
 
The contract model that was developed in the year 1996 has remained relatively 
unchanged. The maintenance contracts used are based on a multi-year, 
geographically based unit price contact model. The contracts state that the 
contractors have to supply everything that is needed to do the work, i.e. manpower, 
equipment and materials. Since the year 2000, the contractors also have to supply all 
maintenance yards and depots. If there are any sudden price increases, for example 
diesel fuel in 2005, Alberta Transportation offers a payment for the difference 
between the bid price and the actual price.  
 
Joint cooperate planning meetings are held annually between Alberta Transportation 
and the contractors, but the department still has the final say on what work gets done 
eventually. All material purchased and used by the contractors is paid at unit rates by 
Alberta Transportation.  
 
From Alberta Transportation’s experience, the advantage with unit-price contracts is 
that it allows the department to assign risks to either party, depending on how the 
work is procured, measured and paid. A possible disadvantage is that forecasting 
and budget tracking are more difficult as budgets change annually or during the year.  
 
Incentives are included in the maintenance contracts in form of cash bonuses. This is 
based on a Contractor Performance Measurement model that was developed in 
collaboration with the contractors. The contractors are scored on: 

- Timeliness in completing work (40%)  
- Safety (20%)  
- Compliance to Specifications (20%) 
- Quality Control Testing (20%) 

 
The contractor performance measurement ratings are performed annually and 
contractors that score higher receive a cash bonus. If contractors score very low they 
might get a penalty, but in the last two years no penalties have been given. Most 
contractors receive a score between 85–100% and receive a bonus based upon their 
actual score. 
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Quality control for pavement surface condition is made by their staff, but all other 
pavement inspections are performed under contract. Inspections of winter services 
and rest areas are made by the highway maintenance contractor. Usually these are 
performed by physical inspections according to the contractor’s quality plans. Spot 
checking in winter maintenance is performed daily for high volume roads and 
annually for pavements. Rest areas are inspected several times a week by the 
contractor and problems are reported as noted. Customer complaints regarding 
winter maintenance, pavements and rest areas are tracked, but not used for 
measuring performance.  
 
The biggest challenge related to quality control has been to get support by the 
department’s executive management for doing performance measurement as 
benefits from quality control have not been seen. As a more innovative method of 
doing quality measurement, Alberta Transport has started to develop a system based 
upon the traffic speed and volume (remote sensing), but this model is still several 
years away from being implemented.  
 
 
Costs and market of service providers 
 
With unit-price contracts, changes in budgets are directly related to the quantity of 
work procured. The total costs for winter maintenance and pavements are presented 
in Table B-3. In the year 2010 there will most likely be a reduction of 10-15% in 
overall budget, which means around 50% reduction in summer maintenance.   
 
Table B-3. Total costs for winter maintenance and pavements (2004 – 2008) 
 

COSTS  ($CAD) 2004 2005 2006 2007 2008 
 

Winter services 
 

69 953 000 65 928 000 89 872 000 98 563 000 119 726 000 

 

Pavements 
 

20 104 000 23 727 000 22 322 000 36 259 000 40 459 000 

 

Note: Budgets in 2006 – 2008 were given temporary increases to address deferred  
maintenance work and are thus not representative of the current budget 

 
 
The provincial road network is divided into 30 Contract Maintenance Areas (CMA), 
which are about 1000 km each. Each CMA is tendered out separately, but several of 
these are tendered at the same time.  One contractor can have a maximum of 12 
CMAs at the same time. Normally there are 2-3 competitors for each contract area. 
The winning bid is typically 3-4% within the next highest score. Around 100 
employees at Alberta Transportation are involved and working with the contracts.  
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Practices for R&D and competence development  
 
Alberta Transportation uses several methods to attract younger professionals to 
transportation engineering department. The department hires recent graduates in a 
two-year intern position and many of these interns have applied for permanent 
positions later. In addition, the department hires temporary staff or summertime 
workers when the budget allows. The department provides sponsorship for post-
graduate-study on an individual basis and supports student projects. 
 
Furthermore, Alberta Transportation has a training program in cooperation with the 
provincial construction and consulting engineers. Training is offered at a technical 
college or university. In the program, students work for several months in three 
different organizations, the Alberta Transportation, a consulting engineering firm and 
a contractor. Thus the student acquires knowledge from three different parties – 
client, consultant and contractor.  
 
Job satisfaction is measured in an annual employee survey. In year 2008, the 
satisfaction level was 78%. Training for the staff is approved by the manager and the 
annual training budget is about $CAD 1000 per employee. Special training classes 
concerning pavements are arranged every few years. 
 
Alberta Transportation does not have a specific R&D-budget but normally the 
department provides $CDN 150000 (€122000) per year for general research and 
sponsors a cooperative R&D group at the University of Calgary. The main 
cooperative effort is with the Transportation Association of Canada (TAC).  
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Annex C: DENMARK 
 
Road network  
 
Denmark is located in the southernmost of the Scandinavian countries. It has a 
population of about 5.5 million people and is displayed in Figure C-1. The State road 
network has a length of 3800 km, which is around 5% of the entire road network in 
Denmark (73331 km). The state roads are divided into motorways (1120 km), 
expressways (319 km) and other trunk roads (2391 km). Although the length of roads 
managed by the road administrations is quite small, the traffic performance on these 
roads is about 45%.  
 

 
 
Figure C-1. The trunk road network in Denmark as of May 2008 (Road Directorate, 
2009) 
 
In the year 2007 the structure of the counties was dissolved and the Road 
Directorate took over approximately 2000 km of county roads. This led to an increase 
in the road network to be managed and increased the responsibility to the road 
administration. In addition, about 300 former county employees were transferred to 
the Road Directorate. Thus the road and traffic related data has to be carefully 
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examined when comparing data from before and after the year 2007. (Road 
Directorate 2009.) 
 
The winter period is defined for the time period of October 1 to April 30. The average 
winter temperature is usually 1.5 – 2.5°C. As the temperatures tend to fluctuate 
around 0°C, Denmark often has problems with slippery roads and the use of studded 
tires is permitted during the winter period. 
 
 
Organization 
 
The Danish Road Directorate (Vejdirektoratet) is an agency of the Ministry of 
Transport and Energy and its organizational structure is shown in Figure C-2. The 
directorate is divided into four main departments and these are:  

- Road project planning 
- Highway Construction 
- Operation & Maintenance 
- Resources 

The organization is led by the Director General. Other Institutes included in the 
organization are the Danish Road Institute, Human Resources, Communication and 
Secretariat. 
 

 
Figure C-2. The organizational structure of the Road Directorate (Danish Road 
Directorate, 2009) 
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The core competences of the directorate are defined as technical competences, 
which are:  

- Pavements 
- Bridge Engineering 
- Managing Winter Traffic 
- Traffic Management 
- Traffic Safety 

 
The number of employees in the road directorate has been over 800 people in the 
last few years (850 in the year 2008). 
 
 
Customer service 
 
The first road user satisfaction survey was completed in the year 1992 and since 
year 2000 the standard has been to undertake two surveys, winter and summer 
satisfaction surveys, per year. By conducting satisfaction surveys the road directorate 
optimizes the satisfaction among customers within the given budget. Furthermore 
results from road user satisfaction surveys are set as a requirement in yearly 
performance contracts to the Ministry of Transport. In addition to national satisfaction 
surveys, the road directorate also takes part in and performs EU-surveys 
(CEDR/ERUS). Other surveys conducted are Exit Poll Survey (concerning service 
areas), specific surveys concerning construction of new roads and surveys performed 
by TIC (the traffic information center). (Thorsgaard 2010.) 
 
The surveys are conducted by consultants and performed by telephone interviews, 
where the respondents are interviewed for 20 minutes each. The Road Directorate 
has almost exclusively used telephone interviews as these have been found very 
effective. The effectiveness and functionality of telephone surveys have been studied 
and in the year 2008 telephone interviews were compared with exit polls by 
performing both of these survey methods at the same time. Figure C-3 indicates that 
no significant differences between the satisfaction levels measured by the two 
methods could be seen. 
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Figure C-3. Telephone interviews vs. exit polls (The Road Directorate 2010)  
 

 
The road user groups included in the survey are car drivers, cyclists/pedestrians and 
neighbors (i.e. people who live next to a road). 1500 (900 before the year 2009) 
drivers, 200 cyclists/pedestrians and 200 neighbors are interviewed. Therefore the 
total sample size for all the user groups from the year 2009 is 1900. The respondents 
for the survey are selected as a random sample from all registered phone numbers in 
the specific target group. Satisfaction levels for different regions are determined by 
the number of interviews conducted in one area by the six local road centers. The 
survey material is nevertheless too limited to make more in-depth analyzing.  
 
The types of questions asked in the surveys are regular questions related to 
satisfaction, importance, priority and background. In addition, different ad hoc 
questions can be included. The questions are usually structured as multiple choice 
and open-ended questions. The scale of the questions is divided into 5 categories for 
example for different levels of satisfaction.  
 
Table C-1 indicates that the customer satisfaction in winter maintenance and 
maintenance of rest areas from the last few years has been relatively stable. The 
customers have shown most dissatisfaction in rest areas, especially in the 
cleanliness of toilet facilities in unmanned service areas. Overall the results from 
customer satisfaction measurement show that drivers prioritize traffic safety, 
accessibility and service. The road directorate has stated the priority is with the 
protection for investments and assets, versus expenditures with customer surveys.  
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Table C-1. Satisfaction levels in selected issues in 2004 – 2008  
 

CUSTOMER SATISFACTION 2004 2005 2006 2007 2008 

Overall satisfaction 67,0 66,9 66,0 65,4 65,8 

winter period 67,1 67,4 66,6 65,6 65,9 

summer period 66,9 66,5 65,5 65,1 65,8 

Winter services 71,0 70,0 68,7 64,3 71,3 

antiskid treatment 70,2 69,9 69,5 65,1 71,1 

snow ploughing 71,9 70,0 68,0 63,5 71,6 

evenness of the road 54,9 58,0 59,3 55,7 57,4 

Rest-areas 56,8 56,4 55,4 54,0 54,1 

winter period 56,4 57,5 57,8 55,4 54,3 

summer period 57,2 55,3 53,0 52,6 53,8 

 
 
Utilization of results from survey  
 
The results from customer satisfaction measurement are used for budgeting and 
prioritizing. In some cases, the results can also be used to adjust service levels.  
 
In Denmark the road users have showed dissatisfaction in the cleanliness on 
unmanned service areas. The road directorate has tried to improve satisfaction levels 
concerning this issue by campaigning against mess, cleaning frequently, removing 
smell, recruiting staff and building new facilities. The important issue is to check if 
these actions actually work by implementing one action at a time and check the effect 
of this.   
 
 
Rest areas 
 
The maintenance of rest areas, together with other road operation activities, is 
outsourced. At the rest areas some information is provided, as well as maps, 
brochures and other services. In Denmark there are also equivalent 
private/commercial rest areas.  
 
 
Information to road users 
 
Traffic information is relayed to and available for the public through the following 
methods and channels: 
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- Trafikken. dk (also through a mobile version: mobil.trafikken.dk) 
- The Danish RDS-TMC-service (traffic information transmitted from 

the database through the national Danish radio’s broadcast system) 
- 1888 (automatic telephone service with voice recognition – traffic 

information is updated continuously from the database and 
automatically translated into speech) 

- Television (the traffic information centre broadcasts traffic information 
in the morning and the afternoon) 

- radio (some channels receive a special web traffic service and some 
receive e-mails) 

 
 
Energy and environmental practices 
 
The goal of the Danish road directorate is to decrease the total amount of salt used. 
To predict the amount that should be used each year the road directorate uses a salt 
index that they have developed. The most common de-icing material used is NaCl 
and Table C-2 shows the amount of salt used. Bare pavement policy is set for all 
roads managed by the directorate and about 98% of the roads are usually kept as 
bare pavement. The public service commitments for winter maintenance also include 
a bare pavement policy to clear the road within a response time of two hours.  
 
 
Table C-2. Amount of salt used on road network  
 

  2004 2005 2006 2007 2008 

Total salt used  (tons) 36 134 46 855 35 278 30 484 41 394 
Total salt used (tons/km) 

20 26 20 8 11 Road classification      Class 1* 
Total salt used (tons/lane km) 

4,4 5,6 4,2 1,9 2,5 Road classification     Class 1* 
Total salt use on bike-walkways  
(if available - tons)  1 450 1 900 1 450 580 800 
Annual sand use (tons) 0 0 0 0 0 

  
*All national roads that are managed by the road directorate are Class 1 roads. 
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Emissions from the road transportation sector are displayed in Table C-3. The road 
directorate is trying to tackle environmental issues by introducing environmental 
friendly products as for example low-noise asphalt in urban areas and GPS-
measured spreading of salt. A training program for contractors, concerning 
environmental issues, is arranged during the pre-season. In the future, more efficient 
ways to perform winter services may include an increase in the use of brine and 
dynamic salt spreading according to road section forecasts. 
 
Table C-3. Emissions from the road sector (2004 – 2006) 
 

tons 2004 2005 2006 

CO2    12 115 000 12 229 000 12 549 000 
NO2  72 200  68 500  72 200 

 
 
Road maintenance and quality control 
 
Maintenance services are contracted out entirely. The quality of the winter services is 
measured by a management system and sensors located at weather stations. 
Physical inspections can also be done if needed. For measuring the quality of 
pavements, statistical sampling is done each time when a pavement is remade. The 
whole road network is also physically inspected once a year by walking. There are 
road-inspection employees (own workforces) inspecting about 100-150 km of roads 
per employee. The use of an Automatic Road Analyzer (ARAN) vehicle is now being 
tested. The long-term objective is that the ARAN vehicle will be a substitute for 
physical inspection and make the inspection more uniform. 
 
Factors that affect the quality of pavements, for example IRI, rutting, friction and 
bearing capacity, are measured each year, but the extent of the measurements 
varies. The quality of rest areas is mainly clarified by the satisfaction surveys and 
physical inspections on site approximately once a week. The contractors are required 
to use quality plans and to respond to the feedback from the customer complaint 
center.  
 
Since there are different inspectors performing the measurements and inspections 
across the country, it is a big challenge to ensure that the physical inspections are 
uniform. In addition, the interpretation of conditions can be very different and there is 
a challenge to make inspections more objective.  
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Costs and market of service providers 
 
The total budget in the year 2010 for operations and maintenance is about 1958 
Million Danish Krone (€263 Million). The budget is divided between different 
operations as followed: 

- General Operation  435 Million DKR (€61Million) 
- Road Surface  649 Million DKR (€91Million) 
- Bridges and Tunnels  608 Million DKR (€85 Million) 
- Traffic Management  80   Million DKR (€11 Million) 
-  Winter Maintenance  186 Million DKR (€26 Million) 

 
The cost for each maintenance category for rest areas, pavements and winter 
services during the last 5 years are presented in Table C-4. The last few years the 
budget has been low, which has for example decreased the structural life of 
pavements and the need for maintenance and operations has increased. The budget 
for the road directorate for the time period of 2010-2013 will hopefully normalize the 
maintenance level. 
 
 
Table C-4. Total costs for winter maintenance, pavements and rest areas  
(2004 – 2008) 
 

COSTS (€ Million) 2004 2005 2006 2007 2008 

Winter services  13 14 17 32 20 

Pavements  20 20 20 20 20 

Rest areas  5 4 5 7 6 
 
The market of maintenance contractors is at the moment quite healthy and there are 
typically 2-6 competitors for each maintenance area contract. Therefore, the market 
is functioning satisfactorily and there are no market imperfections noted. 
 
 
Practices for R&D and competence development 
 
The road directorate has different strategies and programs to attract younger 
professionals into the industry. The organization has cooperation with universities, 
provides part-time and summer-time work for students, and arranges master thesis 
and PhD projects. Furthermore employees from the road directorate teach and 
supervise at different courses in universities and participate in networking groups 
with universities to plan the content of courses.  
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Mentoring policy is practiced and a special strategy/program called “clearing the 
senior employee’s head” has been developed. When an employee is 55 years old, it 
is obligatory to start a plan to hand over his tasks to another employee before the 
retirement. The main focus is on maintaining the competence and knowledge within 
the organization. In addition, Denmark uses privately hired consultants that work in 
the road administration. 
 
In Denmark, the whole road sector, including the road directorate, municipalities and 
consultants, has a common training center. This center offers a variety of different 
courses, which are taught by people from all parties. The training budget for the 
employees of the road directorate differs from year to year, but normally the annual 
budget per employee is about 10000-15000 Danish Krone (€1390-2090).  
 
Job satisfaction is measured approximately every second year. Usually, the 
satisfaction level has been over 80%. More accurate numbers are presented in Table 
C-5. The numbers from the year 2005 and 2007 are not really comparable due to the 
structural change in the organization in the year 2007.  
 
Table C-5. Agency job satisfaction (2005 and 2007)  
 

 2005 2006 2007 

Overall Job Satisfaction 88 - 84 
My job varies 84 - 89 
I have influence on my job  - - 84 
I have professional challenge 76 - 84 

 
Research and development is carried out in the Danish Road Institute (DRI), which is 
one of the five departments within the road directorate. Some R&D and technical 
developments are also done in two other departments, but these projects are usually 
connected with a specific road construction or maintenance project. The budget for 
R&D is 28.3 million DKR (3.8 million Euros) in the year 2010. About half of all R&D 
consists of international cooperation with organizations like RE-ROAD, SWAMP, 
PERSUADE and ERANET OPTHNAL. 
 
The main focus in R&D is now on: 

- development and testing of road materials 
- noise reduction in road traffic 
- climate adoption in the road sector 
- energy efficiency and saving in road construction 

 
The Danish road directorate is also member of the Danish Winter Committee, which 
is a committee that aims to coordinate a common basis for the performance of winter 
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maintenance. Other objectives are to develop better practices, better road user 
information, focus on road safety and to process current issues taking into 
consideration environmental and economical aspects. Other members of the 
committee are municipalities and private entities. The road directorate’s winter 
maintenance unit, in cooperation with the Winter Committee, has an annual budget of 
approximately 6 Million Danish Krone (€836000) for research and development. 
Table C-6 shows some R&D projects and their costs. 
 
 
Table C-6. The annual R&D-budget for the winter maintenance unit in cooperation 
with the Winter Committee (The Road Directorate 2010) 
 

Projects Annual budget  

(Million DKK) 

Vinterman, Vintertrafik and Vejrvejr (RWIS) 4 

Tests of salt spreaders and equipment 0.5 

Salt Spreader Control & Road Segment Forecasts 1.2 

Winter Committee (Strategy, economy and Residual salt process) 0.5 

International cooperation (PIARC, SIRWIC and COST) 0.2 
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Annex D: FINLAND 
 
Road network  
 
Finland is situated in Northern Europe and has a population of 5.3 million people. 
The total length of the public Finnish state road network is approximately 79200 
kilometers. The road length of the entire country is around 467000 km, which 
includes the length of the private (low volume) roads (about 350000 km). The vehicle 
mileage on highways is about 35 billion vehicle kilometers and 44% of this volume 
occurs during winter time. Traffic volumes have been increasing throughout Finland 
with the strongest growth on higher functional classes, main roads and regional 
roads. (Finnish Road Administration 2008.) 
 
Around 35% of the Finnish roads are gravel roads, which can be challenging to 
maintain especially in spring time. Gravel roads are not included in the study. 
 
Winter traffic conditions usually occur for 5–6 months. The winter period is defined for 
the time period of October 1st to April 16. There are about 6000–7000 km of the 
roads that are kept free of ice and snow mainly by using de-icing agents and are 
similar to the bare pavement policy by other countries. The other roads can be partly 
or completely covered with a layer of compacted snow, but studded tires (which are 
permitted) used by motorist typically assist clearing the wheel paths. Winter 
maintenance traffic policies and standards are based upon the assumption that most 
cars use studded tires during winter months. (Finnish Road Administration 2008.) 
 
Organization 
 
The Finnish Transport Agency (Liikennevirasto) is a government agency reporting to 
the Ministry of Transport and Communications. This new agency was established 
January 1st 2010 when the former Finnish Road Administration - Finnra (Tiehallinto) 
was merged with the Finnish Rail Administration and the Finnish Maritime 
Administration. The goal was to form a new transport agency that would be covering 
the transport modes. The new agency excludes the regional road administrations 
(transferred to another Ministry and separate government organization). Certain 
functions were integrated into a specific Transport Safety Agency.  
 
The former road administration defined their core/key competences as:  
 

- Customer- and interest group knowledge 
- Social and traffic system knowledge 
- Traffic and traffic planning knowledge 



Annex D 

 

 

54 

- Buying competence for road maintenance 
- Road maintenance and customer service knowledge 
- Administration knowledge 

 
The new Finnish Transport Agency is led by the Director General and the 
organization consists of five departments: The Transport System’s Department, 
Maritime Department, Rail Department, Road Department and Administrative 
Department. The agency also includes a Director General’s Staff Unit, Information 
Unit and Internal Audit Unit. The new organizational structure is shown in Figure D-1. 
(Finnish Transport Agency 2010.) 
 
 

 
 
Figure D-1. The organizational structure of the Finnish Transport Agency (The 
Finnish Road Agency, 2010) 
 
 
The annual road maintenance budget is approximately €400 million.  The size of the 
former Finnra remained relatively stable through the last 5 years and the personnel in 
the year 2008 was 916, but before restructuring there were about 5500 employees. 
At that time it was a traditional road organization that performed the services mainly 
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by direct labor. About 80 people in the former Finnra were working with area 
maintenance contract procurement and supervision.  
 
Under pressure from politicians/decision makers to reduce costs and organization, 
the Finnish Road Administration has found more efficient ways to do the work. 
Therefore, it has been necessary to hire consultants to supervise and verify quality of 
contractors’ work. The organization encourages people to develop multiple skills to 
do their work comprehensively.  
 
 
Customer service 
 
Road user satisfaction was a key indicator of the success. The administration stated 
that winter maintenance concerns all citizens and all sectors of society and the 
economy. Thus the basic level of winter maintenance must provide the opportunity 
for reasonable mobility and transport, without compromising safety and the condition 
of the environment. (Finnish Road Administration 2006b.) 
 
Finnra has performed annual customer satisfaction measurements for over ten years. 
The customer satisfaction survey measures the level of satisfaction regarding 
maintenance on both main roads and other roads. The level of satisfaction is also 
measured for other factors like the removal of snow, the prevention of slipperiness, 
the evenness of the road surface and traffic safety. (Finnish Road Administration 
2006). 
 
Customer satisfaction measurement is accomplished through road user surveys, 
which are conducted every winter and every other summer. The sample size for the 
winter survey is 24600 (300 individuals for each contract area) and for the summer 
survey 15000. 3300 professional drivers are included both in winter and summer 
surveys. Compared to other European countries, the Finnish road user satisfaction 
surveys have sample sizes and results defined by contract area. Thus the national 
sample size is quite large. This method has been used since 2005.  
 
The surveys are conducted by mail/postal with a four-page long questionnaire. This 
method has been chosen as the agency has the opportunity to send a map of the 
contract area as an attachment to the questionnaire. This is done because it is 
important that the respondent focuses on the right area and the results of the winter 
satisfaction levels are used as basis for the bonuses paid to the contractors.  
 
The questionnaire is structured as multiple choice or open-ended (written response). 
The scale in satisfaction questions varies between 5 (very satisfied) to 1 (very 
unsatisfied). In “how often type questions”, the scale varies between "daily or almost 
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daily" to "never or hardly never". The response rates usually vary between 30% and 
40% and a declining trend has been noticed. Figure D-2 shows the results of the 
most recent surveys. 

 
 
Figure D-2. The results from the customer satisfaction measurement 2002 - 2008 
(The Finnish Road Administration, 2008) 
 
 
The respondents to the winter survey are chosen as a random sample of the whole 
population (15-74 years old) by contract area. For the summer survey the 
respondents are not chosen by contract area, but by county. As there are only 19 
counties in Finland, the sample size is smaller than the one in the winter survey. The 
professional drivers are chosen randomly from the members of Finnish Transport and 
Logistics (SKAL), Finnish Bus and Coach Association and Transport Workers’ Union.  
Other methods, especially qualitative methods, for measuring the satisfaction level 
and the expectations of the road users are a customer feedback system, a feedback 
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telephone, group discussions and cooperation groups with drivers of heavy goods 
transport.   
 
Focus groups are used when preparing the maintenance area contract. The 
importance lies in discussing the routine maintenance and the biggest problems 
related to it. Possible participants of such a meeting are the road authority, local 
residents, taxi drivers, local entrepreneurs, senior residents, school teachers and 
children. 
 
Regional forums are a method used during the area maintenance contract. These 
discussions are based on the results from the customer satisfaction measurement, 
the quality of the maintenance, and possible local problems. The participants are 
usually representatives from the road authority, the area maintenance contractor, 
professional drivers, entrepreneurs and other stakeholders. 
 
The latest developed method for qualitative measuring of customer satisfaction is a 
driving panel for qualitative reporting. The method is still at a pilot stage but has 
showed promising results. A group of frequent drivers in a certain region are given 
GPS-devices, which has six different “feedback-buttons”. These buttons give 
feedback on slipperiness, unevenness, snow, damage in pavement, damage in 
gravel road and other issues. The study participators are chosen from a 
multidisciplinary group of drivers and include taxis, milk lorries, health care 
professionals, postal delivery, delivery vehicles, timber trucks and library buses. The 
idea of the system is to get direct feedback on the quality of maintenance at locations 
and times defined exactly. The feedback also directs the focus and location of spot 
checks that should be done by own personnel or consultants. Thus the quality control 
for the maintenance contractors is more effective. The maintenance contractors have 
the possibility to see and utilize the feedback directly. (Viinikainen, et al. 2010.) 
 
Other satisfaction surveys that are conducted are for example the Economic Life 
Satisfaction Study for co-operation partners and the Innovation study.  
 
In the future there might be a need to undertake bigger changes to the customer 
satisfaction survey due to the new organization structure. There might be a need of a 
new kind of questionnaire concerning the customers’ needs and expectations of the 
entire transportation system and mobility in general, not only limited to the road 
sector. However, even if this kind of questionnaire would be developed, the 
measurement of the level of satisfaction with roads would still continue. These are 
only possible developments and no decisions regarding this issue have been made 
yet.  
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Utilization of results from survey  
 
The results of the customer satisfaction measurement have several purposes. The 
trends of the satisfaction levels are monitored throughout the years in order to 
improve and develop the understanding of needs and expectations of the customers. 
In general one could say that the results give a good overview of the customers’ 
opinions on services provided by the agency. Furthermore, the opinions can also be 
collected for more specific and hoc-questions.  
 
The results of the customer satisfaction measurement together with other customer 
feedback steered the work in the following ways: 

- customer satisfaction performance goals are set yearly at a national 
level by the Ministry of Transport and Communication 

- the administration sets annual goals for the road regions. The regions 
choose six issues that they want to focus on and improve. These 
items are then monitored 

- the satisfaction levels are used as factors in the customer satisfaction 
bonus system for the area maintenance contractors 

- the results are used to develop the winter maintenance policy and to 
revise the level of the quality requirements 

- the level of customer satisfaction, especially for winter services, is 
presented and discussed together with the area maintenance 
contractors. Specific feedback is also used in the planning of the local 
maintenance and requirements 

- the results are compared with the quality control measurements and 
with road condition data 

- the results are discussed with the main customer groups 
- the results are presented and published to the public every year 

trough different information channels as for example press releases, 
information letters or at the webpage of the agency 

 
To influence the political actors, Finnra arranged presentations and sent out 
newsletters to their different stakeholders, which include politicians. The goal was to 
use the results for budgetary purposes by these means.  
 
 
Identifying differences in satisfaction levels 
 
When conducting customer satisfaction measurement the results are differentiated 
between regions (summer survey) or even by contract area (winter survey). The 
results are also differentiated between customer groups. Statistical differences are 
usually calculated for them. 
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The road administration has tried to identify what causes an increase/decrease to the 
satisfaction levels by comparing the results from the survey with road condition data 
and quality control measurements. If these correlate, the reasons for 
satisfaction/dissatisfaction can be determined quite easily. 
 
Other possible factors that can cause dissatisfaction are severe winter weather, 
serious accidents that get broad media coverage or other negative media publicity.  
 
Correlation studies concerning the satisfaction level and road condition data have 
been conducted. One study focused on the experienced level of service of day-to-
day traffic where the objective was to clarify how road users experience the available 
service level and the relation between service level and the technical instruments 
used in road maintenance. One of the outcomes for winter maintenance was that the 
slipperiness of the road surface correlated best with the service level experienced by 
the road user. The study concludes that a road user satisfaction survey and technical 
road maintenance instruments measure quality partially and from different points of 
view – both from a subjective and from an objective one. Thus it is more or less 
impossible to combine these without losing valuable information for directing and 
developing road maintenance. This would mean that in future measuring and road 
maintenance follow-up, both points of view on quality should be maintained. 
(Forsblom et al. 2006) 
 
 
Rest areas 
 
The maintenance of rest areas is included in the maintenance contracts and the type 
of information provided at the rest areas varies. Usually the municipality organizes a 
map or similar information at the rest area. In Finland there are nine service areas, 
which are under the administration of the Finnish Road Administration, where more 
comprehensive services are provided by private companies. These areas are 
situated along motorways and a special information desk is usually provided for 
tourists. Some of the service areas have private companies offering rest space for 
lorry drivers. Not all of the rest areas are maintained during the winter season. 
 
There are several private/commercial rest areas and gas stations that can be well 
compared to the road administration’s service areas. Usually there are more versatile 
services provided at the private service areas and a majority of the travelling public 
uses the private rest areas.  
 
There is no need of gated rest areas as there have not been any safety issues, 
problems, or consequences related to security or safety.   
 



Annex D 

 

 

60 

Information to road users 
 
All kind of traffic information is provided for the road users for example to help them 
plan their trip or to warn them during their drive. Different channels to relay 
information are: 

- Internet 
- radio (both national and local, state owned and private) 
- television / text-TV 
- some SMS service is produced by private companies 
- RDS/TMC-service for navigators (produced by Destia Oy) 

 
 
Energy and environmental practices 
 
The Finnish Road Administration has the goal to create an eco-efficient transport 
system that reduces the environmental impacts of traffic. Issues that are of particular 
importance are the protection of groundwater and reduction of noise created by traffic. 
A program exists that requires the products and services purchased to be of high 
environmental quality.  
 
Sodium chloride (NaCl) is the main chemical de-icing agent. Sanding is used only on 
roads with lower traffic volumes. Increasingly widespread use of salt began in the 
1960s. The data in Table D-1 indicates that there is a decreasing trend in the use of 
salt. The agency is currently trying to reduce the use of salt through further 
development of new practices and equipment used. There are about 79200 km of 
public roads managed by the road administration and on average 85000 tons of salt 
are used annually, which is relatively a small amount compared to the other countries.  
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Table D-1. Amount of salt and sand used on road network  
 

  2004 2005 2006 2007 2008 
Total salt used  (tons) 87 973 98 357 83 194 82 064 97 743 
Total salt used (tons/km) 1.1 1.2 1.1 1.0 1.2 
Total salt used (tons) 

- 
18 465  

- 23 322 
16 481 

- 18 374 
15 761 

- 15 911 
17 199  

- 21 579 Road classification        Class Is 
Class I - 28 207 24 422 21 893 27 071 

Class Ib - 20 352 17 935 20 672 26 088 
Class II-III - 1 921 1 195 1 559 1 990 

Total salt use on bike-walkways  
(if available - tons)  - - - - - 
Annual sand use (tons) - 849 255 626 054 641 901 781 345 

Other chemicals used:  
CaCl (tons) (is included in the 
total amount) - 12 379 6 424 7 815 9 507 
KFO - (tons) - 79 101 80 94 

 
The use of studded tires is permitted in Finland and began in the early 1960’s. About 
95% of the drivers use studded tires, which are generally allowed from November 1st 
or when winter weather conditions require their usage. Finland has been and still is 
one of the leading countries with the use of studded tires, mainly because there is a 
bare pavement policy only on the main highways (road class 1s).  
 
The emissions are monitored through a calculation system called LIPASTO, which 
has been developed by VTT (The Technical Research Centre of Finland). The 
system covers emissions and energy consumption of all traffic modes in Finland. The 
total emissions for the road sector are shown in Table D-2. The specific calculation 
software for road traffic emissions is called LIISA and the compounds calculated for 
road traffic include carbon monoxide (CO), hydrocarbons (HC), nitrogen oxides 
(NOx), particles, methane (CH4), nitrous oxide (N2O), sulfur dioxide (SO2), carbon 
dioxide (CO2) and fuel consumption. LIPASTO is updated every spring by VTT. A 
rough estimation of emission amounts and energy consumption for the coming years 
is also calculated. (VTT 2010.) 
 
Table D-2. Total emissions from the road sector (2004 – 2008) 
 

tons 2004 2005 2006 2007 2008 

CO2 7 190 626 7 250 235 7 332 822 7 674 051 7 455 415 

HC 14 375 13 030 11 554 11 129 10 197 

NOx 42 320 39 333 36 454 34 787 32 480 
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The sale of mercury vapor lights will be forbidden by the EU after the year 2015. 
Replacement of the mercury vapor lights has already begun and is starting to use 
high pressure sodium lights, which consume about 30% less energy. Studies have 
shown that this will provide a savings of approximately 16 GWh each year.  
 
The total costs for the renewal of lighting will be around €24 Million. About one third 
of the lights owned by the Transport Agency will be changed. The total energy 
consumption values are presented in Table D-3. 
 
Other methods used to reduce energy consumption are for example renewal of the 
control system, which allows the road lights to be automatically turned off at 
designated times. Due to traffic safety, night time turn offs are typically used on road 
stretches and bike/pathways where traffic volumes for both cars and 
pedestrians/bikers are low during night time. However, due to significant budget cuts 
and saving measures, road lights are being turned off earlier or turned on later. The 
outcomes from this practice are still monitored and if needed the decisions 
concerning this will be reinvestigated.    
 
 
Table D-3. Total energy consumption (2004 – 2008) 
 

 2004 2005      2006 2007 2008 

Overall Energy Usage  (GWh) 152 152 157 159 159 

 
 
Some industrial by-products are used in the road sector, but these products are 
mainly used in construction projects and not in maintenance so much. Examples of 
products used are:  

- Granulated blast-furnace slag (300000 tons for pavement structures 
of traffic areas as such or as stabilization binder, 120000 tons for 
cement production as pulverized) 

- Air-cooled blast-furnace slag (e.g. for road sub-base) 
- Ferrochrome slag (e.g. for insulation, instead of unbound aggregate 

or asphalt aggregate) 
- Steel slag (25000 tons as unbound aggregate) 
- Crushed Reclaimed Concrete (e.g. as unbound aggregate base 

course of 200000 tons) 
- Reclaimed Asphalt (e.g. as asphalt aggregate or for stabilization, 

250 000 tons) 
 



Annex D 

 

 

63 

- Fly ash or bottom ash from coal fired power plants (250000 tons, as 
such for embankments or filter course or stabilized with cement. Also 
to other pavement structures, as part of hydraulic binder, as filler to 
asphalt concrete) 

 
The examples of the usage of the different products are only suggestive. Some 
experiments have also been undertaken with peat and tree ashes, shredded tires, 
tire bales, whole tires, fiber sludge, fiber ash, crushed bricks, foundry sands, flotation 
sands, crushed glass and plastic waste. Asphalt is recycled in some amounts. The 
percentage of recycled asphalt of all paved kilometers (not tons) was 40-45% in 2008.  
 
The Finnish Road Administration has a bonus system for the contractors to support 
technological or other development in road maintenance. However, it is mainly the 
contractors’ business to develop new environmentally friendly products and 
equipment.  
 
Environmental criteria are used in bidding documents, for example in routine 
maintenance contract requirements. In routine maintenance bidding a certain weight 
of environmental requirements (5%) is used and this factor can lead to bonuses or 
penalties.  
 
 
Road maintenance and quality control 
 
The maintenance has been contracted out entirely since the year 2001. There are 
currently 82 maintenance contract areas in Finland. The routine maintenance 
contracts were previously a hybrid type consisting of about 75% as a lump sum with 
the remaining 25% consisting of unit prices. Since 2005, they are all practically lump 
sum contracts and the duration is between 5-7 years with renewal options. See 
Figure D-3 which shows the maintenance contract areas in Finland. (Karjalainen 
2006.) 
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Figure D-3. The contract areas (The Finnish Road Agency, 2010) 
 
 
Area maintenance contracts include many different and varying tasks:  

- winter maintenance 
- maintenance of the traffic environment 
- maintenance of gravel roads 
- maintenance of structures and facilities 
- minor investments 
- rarely included is periodic maintenance  

 
Area maintenance contracts are service agreements based on the principle of quality 
responsibility and accountability. The contractor is responsible for quality and quality 
control measures and meeting them according to the quality plans stated in the 
contract. The desired outcome of the level of service is achieved by specifying 
outcome-based requirements and the desired quality for end products. The road 
authority monitors the functionality of the contractor’s quality system, spot checks 
randomly and audits the contractor’s processes to ensure that the contractor’s quality 
system is working and that desired quality is achieved. The Finnish Road 
Administration is also using consultants to assist with the spot checking.  
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The quality is actually measured through spot checking, customer complaints 
(operative to supply complaints and contractor’s response times) and the contractor’s 
operating and quality plans. t 
 
The quality of winter maintenance is defined on the basis of different factors, as for 
example:  

- friction  
- maximum snow depth (amount of snow and slush that cannot be 

exceeded during snowfall) 
- plowing threshold  
- smoothness (ruts and unevenness) 
- response time 

 
 
Costs and market of service providers 
 
Yearly funding is received as a lump sum for basic road construction and 
maintenance from the parliament. The Finnish Road Administration may then decide 
how to use the funding by taking into consideration operative guidelines and annual 
targets that must be fulfilled. The costs for winter maintenance and pavements have 
been quite stable through the last years. Total costs for winter maintenance and 
resurfacing are shown in Table D-4. 
 
Table D-4. Total costs for winter maintenance and pavements 
 

COSTS (mill. €) 2004 2005 2006 2007 2008 

Winter maintenance 95 94 91 92 97 

Pavements (re-paving and 
maintenance of structures) 150 160 140 126 130 

 
 
Analyses regarding competition and the market are undertaken every year. The 
value of contracts under competition (not including pavement works) in the year 2009 
was 207 million Euros. The market share of the service providers are: (Leppänen 
2009.) 

- Destia 66% 
- YIT 14% 
- NCC 7% 
- Koillistie Määttä 4% 
- Savon Kuljetus 3% 
- Pahkakoski 1% 
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In the year 2009 there were on average 3.9 accepted tenders for the area 
maintenance contracts and the winning rate variance was on average 8%. The 
market share is displayed in Table D-5. 
 
Table D-5. The development of market shares in area maintenance contracts in 
2001-2009 (The Finnish Road Agency, 2009) 
 

 
      Note: Destia Oy = former Tieliikelaitos 
 
 
Customer satisfaction bonus system 
 
In 2004 the Finnish Road Administration developed a bonus model in order to 
encourage the maintenance contractors to a better customer orientation. The 
customer satisfaction bonus system is included in all new contracts and it is paid 
annually. Figure D-4 shows the customer bonus criteria. The evaluation is based on 
6 different criteria: (Finnish Road Administration 2006a.) 

- 4 factors based on customer satisfaction measurements 
- 2 factors based on evaluations carried out by a group of experts  

 
 

 
 

Figure D-4. The bonus criteria (The Finnish Transport Agency, 2010) 
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In order to receive a bonus, the contractor needs to have at least three positive 
factors of which at least two have to be based on the customer satisfaction level. The 
actual size of the bonus is at maximum 2.0% of the annual contract price. The bonus 
system is not used as a basis to penalize for lower customer satisfaction. (Finnish 
Road Administration 2006a.) 
  
Another bonus system that is used by the Finnish Road Administration is a 
bonus/sanction system for the optimum use of de-icing materials. The client gives an 
optimum amount of salt for each contract and if the contractor is able to fulfill the 
quality requirements with less use of salt, a bonus of €30/ton is paid. If the contractor 
uses more than the optimum, a lesser payment based upon €30/ton is paid out. This 
has helped to keep the use of salt at an optimum level during open competition. 
 
There is another sanction system (lesser payments) in use to ensure that the 
contractor is fulfilling the quality requirements. 
 
 
Practices for R&D and competence development 
 
The road administration has the key responsibility for research and development in 
the road sector. Approximately 2% of the basic road funding was used for road 
research and development and development of processes used by the agency. The 
R&D-budget has thus been about 3.5 million Euros per year. The R&D was 
coordinated by the administration, but the actual research work has usually been 
conducted by research companies, universities and similar organizations. The main 
effort in research has been put in the development of core competences. The main 
and focal research areas of the former Finnra were: 

- Requirements of road users and other client groups 
- Ecologically effective and safe transport system 
- Asset management 
- Traffic management 
- Cooperation programs 
- Sector tasks within road management 

 
To attract younger professionals into the road sector, Finnra co-operated with 
universities, recruited summertime workers, supported MSc. thesis projects and other 
similar final projects, attended fairs and other public happenings.  
 
The amount of agency personnel have decreased over the years and thus the 
organization has tried to develop more efficient ways to perform the work. Some work 
has also been reassigned to consultants. The agency is also encouraging the 
personnel to develop their skills and to handle their job more comprehensively. 
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Mentoring practices are used every year with 20-30 mentor-actor-pairs working 
together. The experiences from this have been good and it has proven that the 
knowledge sharing works beneficially. 
 
Yearly job satisfaction is measured in the road administration and the results have 
been quite stable with an average of 3.4 out of a scale of 5. The factors that have 
gained most points in these surveys are among other things “independence in one’s 
own work”, “fairness and humanity between coworkers” and “working environment 
and tools for one’s work”. Other factors that have improved in the last years are 
“support from superiors” and “feedback for one’s work and competences”. 
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Annex E: MINNESOTA, USA 
 
Road network  
 
Minnesota is situated in the northern portion of the Midwestern United States and has 
a population of around 5.2 million people and is depicted in Figure E-1. More than 
half of the population lives in the Minneapolis-Saint Paul metropolitan area. The state 
has a continental climate with extremely cold winters and warm/hot summers and the 
average January temperature is about -11°C and the average in July is about 23°C. 
The winter period is defined for the time period from November 1 to March 31. The 
use of studded tires is not permitted. 
 
 

 
 
Figure E-1. The location of Minnesota (MnDOT 2010) 
 
 
The state road network has a length of 19126 km, which is around 8.5% of the entire 
road network in Minnesota (227304 km). The state roads are divided into Super 
Commuters with an Annual Average Daily Traffic (AADT) over 30000, Urban 
Commuters (AADT of 10000-30000), Rural Commuters (AADT of 2000-10000), 
Primary Collectors (AADT of 800-2000) and Secondary Collectors (AADT under 800).  
 
 
Organization 
 
The role of the Minnesota Department of Transportation (MnDOT) is to develop and 
implement policies, plans and programs for highways, railroads, commercial 
waterways, airports, public transit and motor carriers. The department was created in 
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1976 and today MnDOT consists of six departments that report to the Commissioner 
and the Deputy Commissioner. The organizational structure is shown in Figure E-2. 
 

 
 
Figure E-2. The organizational structure of MnDOT (MnDOT 2010) 
 
 
The number of employees in MnDOT is currently around 4550 and has remained 
fairly constant in the last five years. 
 
The core values of the department are stated as follows:  

- maintain safety as a priority 
- enhance trust with transparency and accountability 
- promote collaboration, research and innovation 
- value diversity and cultural capital through inclusion and opportunity 
- commit to employee well-being, development and success 
- recognize that employees are integral to MnDOT’s success 
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Customer service 
 
MnDOT tries to involve and engage the public in order to improve their services and 
practices. The MnDOT Market Research office conducts several and various studies 
among its customers on different topics. There are overall three distinct areas of 
market and customer focused research: (Lund 2010.) 

- Business planning (products and services): ’94 to ‘05 
- Omnibus (customer tracking): ’86 to ‘09 
- Bare lane (snow and ice focus): ’99 and ‘07 

Maintenance performance satisfaction measures and other transportation topics are 
in general tracked with the annual Omnibus Study. This survey is conducted once a 
year since the year 2000 (except 2007) in late fall/early winter, usually in 
November/December. The time has been chosen carefully in order to get both 
summer and winter related issues included. The study is undertaken as a telephone 
survey with the average interview length of around 20 minutes and the average 
sample size is 800. Respondents are screened to be 18 years of age or older and not 
work in a profession where knowledge of the research process or topic may present 
biased responses. The response rate typically varies between 40-60% and both 
private drivers and the trucking industry is included. The questions in the survey are 
usually a combination of multiple-choice and open-ended questions, for example 
open-ended questions that immediately follow a scaled question to help create 
understanding for the reasons behind given scores. The scale used is 1–10, with 10 
being the highest rating.  
 
Figure E-3 presents the results from the Omnibus survey on selected issues as for 
example snow and ice removal, smooth surface, striping and litter. The annual levels 
of satisfaction indicate a correlation between the overall satisfaction level and the 
factor “smooth surface”.  
 

 
 

Figure E-3. The results for selected issues from the Omnibus study 2003-2009 
(MnDOT 2010) 
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The bare lane customer survey is focused on snow and ice removal and is used for 
developing winter maintenance satisfaction measures and targets. The study is 
separate from the Omnibus Study and has been undertaken in the years 1999 and 
2007. This type of survey is an example of a drill down effort to incorporate data from 
customer surveys into decisions. The objective is to capture the expected level of 
service by type of road and time of day. The study is conducted by showing authentic 
conditions in form of videos or pictures to the participants of the study. Examples of 
videos/pictures used are shown in Figure E-4.  
 
 

 
 
Figure E-4. Examples of authentic views used in the Bare Lane Customer Survey 
(MnDOT 2010) 
 
 
The Bare Pavement Market Research conducted in 1999 resulted in the 
establishment of the current target levels for the snow and ice response times. In the 
study undertaken in 2007, road users were brought together into central locations 
around the state in 12 different cities to view varying levels of winter road conditions 
via video. The sample size was 780 and there were all in all five different tested 
levels of service that ranged from conditions of snow covered and compacted to fully 
bare pavement. The 2007 study also confirmed the results of the study undertaken in 
1999 and thus target response times were not changed.  
 
Numerous other research studies are conducted on selected topics that help to drive 
planning and resource decisions. There is a special research study related to rest 
area amenities. Between 1969 and 2001, MnDOT conducted customer intercept 
surveys at rest areas throughout the state. This data was used as a basis for 
determining the size of buildings and parking lots. In addition the research has 
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validated and identified services at safety rest areas that the public users’ wish and 
desire. Furthermore, a State-wide Rest Area Telephone Survey was conducted 1998 
to identify the proportion of Minnesota citizens who use rest areas and to identify 
reasons why some do not. The sample size of this survey was 503.  
 
MnDOT is currently developing a new strategy for customer input in form of an online 
community. This new system would include 600 randomly recruited people who 
would communicate with each other while the transport department could “listen in”. 
In addition, MnDOT would have the opportunity to conduct short and frequent 
surveys among the online community members. (Lund 2010.) 
 
One of MnDOT’s biggest challenges concerning customer satisfaction measurement 
today is the increasing reduction in telephone land lines among U.S. households as 
telephone interviews are the basis for most of the department’s surveys. Therefore, 
MnDOT is beginning to test new and corrective sampling strategies. In some studies, 
MnDOT has tried adding mobile phone samples into the call lists.   
 
 
Utilization of results from survey  
 
The results of the Omnibus study are used as a barometer to track yearly variations 
in the level of satisfaction among the road users and performance over time. If 
something is significantly down, more research effort will be put into understanding 
what the public is reacting to. In addition, the Omnibus is used for tracking if changes 
in service levels affect customer ratings and to explore where the public would 
allocate the services or where additional investments should be spent.  
 
MnDOT has included a new questionnaire concerning mowing into this year’s 
Omnibus. This was done because the results of the Maintenance Business Planning 
study showed that mowing and eliminating of roadside weeds were perceived to be 
significantly less valued/less important than all other services. Most recently 
community members have been wondering why the department is mowing less 
compared to before, and therefore MnDOT decided to include a mowing measure in 
the annual Omnibus study to get a statewide measure on the mowing performance. 
This measure will be tracked overtime and help MnDOT to set the proper level of 
service.  
 
Customer satisfaction surveys related to rest areas are mostly used as indicators of 
changes in usage patterns over time and as a relative measure of the value of 
existing rest area products, services and amenities. 
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Identifying differences in satisfaction levels 
 
When conducting quantitative surveys, MnDOT ensures the collection of 
geographically balanced and representative samples in order to have the opportunity 
to statistically compare the eight counties of Minnesota Metropolitan Area with the 
rest of the state (Greater MN). Each major question in the survey is reported with 
statewide totals and by major geographic areas. The data is also analyzed by key 
demographic variables, for example age and gender, and significant differences are 
reported. For example, clearly visible road stripes and marking have been viewed 
differently by the aging population and as more important in the greater Minnesota 
area.  
 
Focus groups among road users are also used to some extent to help the 
department to understand issues in greater depth.  
 
Rest areas 
 
Routine maintenance of rest areas in Minnesota is performed by MnDOT’s district 
staff. All in all MnDOT operates 55 full-service safety rest areas and these are divided 
into three different classes: 

- 41 Class I Rest Areas 
- 23 Class II Rest Areas 
- 13 Class III Rest Areas 
- (180+ Class IV Waysides) 

 
The traffic volume and type of highway determine the class of a rest area. Class I 
safety rest areas include rest area buildings that are open 24 hours daily, a drinking 
fountain, maps, vending machines, public phones, picnic tables, lighted walkways 
and commercial truck parking lots. Class II safety rest areas are smaller rest areas 
that feature toilet facilities, paved parking lots and other site amenities and are 
usually seasonally operated. Services and amenities provided at Class III safety rest 
areas are paved parking lots, toilet and picnic facilities. These rest areas are also 
seasonally operated. (MnDOT 2010.) 
 
Information to road users 
 
MnDOT provides statewide year-round traffic and traveler information at the Internet 
service 511. The service includes driving conditions, CCTV cameras, roadwork, 
incidents and weather conditions. Some information is also provided through a 
telephone number. Travel information concerning congestions and travel times are 
provided for the Minneapolis St. Paul Metropolitan Area as an internet service. Other 
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channels used for providing information for road users are for example radio and 
variable message signs.  
 
 
Energy and environmental practices 
 
The aim is to protect and enhance the environment by integrating environmental 
stewardship in the planning, development and construction phases of transportation 
projects as well as in system operations. The department uses a Winter Severity 
Index developed by the state of Wisconsin, but at the moment MnDOT is developing 
a Winter Maintenance Response Index (WMRI) to replace the Winter Severity Index.  
The most common de-icing material used is salt (NaCl) and Table E-1 shows the 
amount of salt used annually. Bare pavement policy is set for all road classes under 
MnDOT administration and is accomplished by anti-icing, pre-wetting and de-icing. 
The target time range to regain bare pavement varies by road classification and for a 
super commuter roadway the target time is 0-3 hours.  
 
Table E-1. Amount of salt used on road network  
 

  

  2004 2005 2006 2007 2008 

Total salt used  (tons) 233 434 273 261 182 386 226 783 228 866 
Total salt used (tons/lane km) 7.3 7.8 9.0 5.8 7.0 
Road classification     Class 1 - 13.9 19.6 10.8 16.8 

Class 2 - 10.3 10.2 8.3 10.5 
Class 3 - 6.9 6.2 5.3 5.9 
Class 4 - 4.6 4.1 3.6 4.0 
Class 5 - .31 .32 3.0 2.6 

Annual sand use (tons) 111 210 100 105 90 780 51 716 57 190 
 
 
MnDOT is trying to tackle environmental issues by introducing environmental friendly 
products and practices as for example: 

- testing of new chemicals (e.g. sugar beet juice, molasses, liquid corn 
salt) that can be blended and used to treat salt or salt brine 

- introducing longer front plows 
- automatic spreader controllers 
- tow-plows 
- automated bridge anti-icing spray systems 
- hybrid vehicles 
- mobile driving snow plow simulator 
- cooperation in a study on how to convert existing vehicles into 

hybrids 
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- considering the use of geothermal energy in some rest areas  
 
 
Road maintenance and quality control 
 
Maintenance services are almost completely done in-house. The quality of the winter 
services, pavements and rest areas is measured by spot-checking, sensors, lasers 
and digital images. Each pavement segment is reviewed to check how current 
conditions compare to the previous year.   
 
 
Costs and market of service providers 
 
The expenditures for winter services are around 25% of the maintenance budget. 
The total spending for winter maintenance has risen slightly in the last few years and 
the approximate expenditures are presented in Table E-2. In 2009 MnDOT faced a 
record expenditure of US 67 million dollars and the expenditures for 2010 are even 
tracking above this.  
 
Table E-2. Winter spending in 2004-2009  
 

COSTS ($) Winter Services 
Overall Maintenance 

Budget 

2004 $46 Million $188 Million 

2005 $43 Million $217 Million 

2006 $49 Million $208 Million 

2007 $44 Million $216 Million 

2008 $57 Million $208 Million 

2009 $67 Million - 

 
 
Practices for R&D and competence development  
 
MnDOT operates different programs designed to attract younger professionals into 
the department. The Seeds program is a career track program that provides student 
worker job opportunities for minority and/or economically disadvantaged students. 
The Phoenix program is a partnership program designed to provide internship 
opportunities for high school students enrolled in pre-engineering classes. In addition, 
MnDOT participates with other state agencies in a collaborative program called 
“Pathways to Employment” targeting qualified students with disabilities.  
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MnDOT does not have a centralized training budget, but for maintenance training the 
approximate annual budget is €1.7 Million. Training courses have to be approved by 
the districts. A list of mandatory training courses for all employees includes the 
following: 

- Diversity/Respect in the Workplace 
- IS700 National Incident Management System, An Introduction 
- Appropriate & Secure Use of Electronic Equipment 
- General Drug & Alcohol Policy 
- Defensive Driving: E-learning 
- Business Practices: Ethics on the Job 
- New Employee Orientation 

 
The research program of MnDOT is managed under Policy, Safety and Strategic 
Initiatives Division and the guidance for the Statewide Research Program is provided 
by the Transportation Research Innovation Group (TRIG). All research aligns with the 
department strategic direction, core values and strategies. The annual budget for 
research is approximately US$10.8 million which is divided as following: 

- State Research Program: $3.2 Million 
- Local Road Research Board: $2.5 Million 
- Cooperative Program for Transportation Research & Studies: 

$375000 
- FHWA State Planning & Research: $5.5 Million 

Examples of current research projects are presented in Table E-3.  
 
Table E-3. Examples of current research projects (MnDOT,2010) 
 

Mn/DOT Combined Smoothness Specification 

Incorporation of Recycled Asphalt Shingles in Hot Mixed Asphalt Pavement Mixtures 

Strength and Drainage in Aggregates Mixed with Recycled Materials 

Research into Practice: Reducing the Costs of Noxious Weed Management 

Using Fly Ash to Improve Recycled Pavement Foundations 

Implementing Pavement Management in Minnesota. 

Preventive Maintenance for Recreational Trails. 

Practical Methods for Analyzing Pedestrian and Bicycle Use of a Transportation Facility 

Automated Vehicle Location, Data Recording, Friction Measurement and Applicator Control 
for Winter Road Maintenance 

Innovative Contracting Resources for Local Governments. 

Impacts of Upgrading Roads on Local Property Values. 

Asphalt Mixture and Binder Fracture Testing for 2008 MnROAD Construction 

http://www.research.dot.state.mn.us/detail.asp?productID=2403�
http://www.research.dot.state.mn.us/detail.asp?productID=2397�
http://www.research.dot.state.mn.us/detail.asp?productID=2381�
http://www.research.dot.state.mn.us/detail.asp?productID=2379�
http://www.research.dot.state.mn.us/detail.asp?productID=2378�
http://www.research.dot.state.mn.us/detail.asp?productID=2386�
http://www.research.dot.state.mn.us/detail.asp?productID=2377�
http://www.research.dot.state.mn.us/detail.asp?productID=2395�
http://www.research.dot.state.mn.us/detail.asp?productID=2396�
http://www.research.dot.state.mn.us/detail.asp?productID=2396�
http://www.research.dot.state.mn.us/detail.asp?productID=2373�
http://www.research.dot.state.mn.us/detail.asp?productID=2368�
http://www.research.dot.state.mn.us/detail.asp?productID=2358�
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Annex F: NORWAY 
 
Road network  
 
Norway is situated in Northern Scandinavian with a population of 4.8 million people. 
Norway has one of the longest coastlines in Europe. Statens Vegvesen (The 
Norwegian Public Roads Administration - NPRA) manages the planning, construction 
and operation of the national road network. In addition the NPRA is responsible for 
vehicle inspection, driver training and licensing. Previously, the NPRA was 
responsible for the road network of approximately 27000 km. From January 1st 2010 
the length of state roads decreased to 10500 km.  The total road length for the entire 
country is around 93 000 km.  
 
The winter period is defined for the time period of December 1 to February 28. Some 
state roads are closed during winter, but these are usually situated in mountainous 
areas. The use of studded tires is permitted starting from November 1st to after 
Easter time, which is usually April 5th–15th. In Oslo you have to pay a special tax if 
you use studded tires.  
 
 
Organization 
 
NPRA operates under the jurisdiction of the Ministry of Transport and 
Communications and the organizational structure is shown in Figure F-1. The 
administration consists of five regional offices. Each region is led by a Regional 
Director and the regions are divided into 30 district offices. The number of agency 
personnel has remained relative constant through the years. In the year 2008 the 
number of employees was 5100 compared to 4600 in the year 2004. The personnel 
figures include all employees in the NPRA and the staff working with driver licensing 
and vehicle registration. (Norwegian Public Roads Administration 2009.) 
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Figure F-1. The organizational structure of the Norwegian Public Roads 
Administration in 2008 (The Norwegian Public Roads Administration, 2009) 
 
 
The administration defines their core/key competences as:  

- Transportation 
- Traffic  
- Planning 
- Road construction 
- Road maintenance 
- Geology and geotechnology 

 
 
Customer service 
 
NPRA strives to set key objectives and priorities for different focus areas. This is 
done by surveys and studies. Customer satisfaction measurement is conducted two 
times a year, one in winter time and one in the summer. From 2010 forward, 
customer satisfaction surveys will be undertaken only every 4th year.  
 
The road user satisfaction surveys are performed as telephone interviews with a total 
sample size of 8000 people and a response rate of 100%. The total sample is divided 
between 30 districts with 270 respondents in each district. The respondents are 
chosen randomly from all Norwegian residents over 18 years old. The questions in 
the surveys are structured as multiple choice questions with a scale of 1 to 6 (with 6 
being the best). Questions concerning winter services and the condition of 
pavements are included in the questionnaires, while no questions relating to rest 
areas are asked. The surveys are generally conducted in January–March. The 
results from the surveys are shown in Table F-1.  
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Table F-1. Results from customer satisfaction surveys conducted 2004 - 2008  
 

 
 

2004 2005 2006 2007 2008 
 

Overall satisfaction            winter period - 3,6 3,4 3,8 3,6 
summer period 3,8 3,7 3,4 3,7 3,6 

Winter services          antiskid treatment - 3,9 3,7 3,6 3,6 
snow ploughing - 4,2 3,9 3,7 3,6 

Condition of pavements (summer 
period)                                 main roads  3,0 3,0 2,4 2,7 2,7 

 
 
The factor, which achieved the lowest grade with 2.7 in the 2008 survey, was due to 
road sealing conditions. Factors receiving a grade of 3.5 were cleaning, signposts 
and illumination on walkways/bicycle paths. 
 
 
Utilization of results from survey  
 
The results from the customer satisfaction measurements have been used to set the 
key focus objects, for example on the need of improving the quality of winter 
operations. The results are also presented in yearly budget discussions and used on 
a regional level to develop the operations in the districts.  
 
Identifying differences in the satisfaction levels is done on a regional level. The road 
user satisfaction surveys measure satisfaction levels for each of the 5 regions and 
more specifically for the 30 districts. Identification of different stakeholders and client 
groups are not possible in the survey.  
 
 
Rest areas 
 
The maintenance of rest areas is outsourced. Generally no special information is 
provided at the site and some rest areas are closed during winter time.  
 
In 2008 NPRA plans called for building 35 new comfortable rest areas especially 
designed for truck drivers. The plan was that this would be done in cooperation with 
the private sector and in the time period 2010-2019.  
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Information to road users 
 
Traffic information is relayed to the public by the following means: 

- internet 
- radio channels 
- text-TV 
- newspapers 
- an information telephone number 
- variable message signs 

 
 
Energy and environmental practices 
 
NPRA takes responsibility for the environment and the agency has formed an 
environmental vision stating that transport shall not cause serious harm to either 
humans or the environment.  
 
Sodium chloride (NaCl) is the main substance used for chemical de-icing. Other salts 
might be used in small quantities in some cases. Salt is used mainly on higher traffic 
volume roads where bare pavement policy is implemented. The total amounts of salt 
and sand used annually are presented in Table F-2.  
 
Table F-2. Amount of salt and sand used on state road network  
 

 
 tons 

2004 2005 2006 2007 2008 

Total salt used   115000 128000 166000 157000 159000 
Total salt used (tons/km) 4.3 4.7 6.1 5.8 5.9 
Annual sand use  448 000 525 000 435 000 386000 484 000 

 
 
The emissions are presented in Table F-3. The levels of CO2 emissions have 
remained fairly constant through the years while the levels of HC and NOx have 
reduced.  
 
Table F-3. Emissions from the road sector (2004 – 2007) 
 

 
tons 

2004 2005 2006 2007 

CO2 9 300 000 9 400 000 9 700 000 10 000 000 
HC  25 457 22 802 20 450 18 329 
NOx 37 414 35 492 34 120 32 439 
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Most of the road lighting consists of high pressure sodium lights. NPRA has 
undertaken some research and testing on different new lights. LEDs are for example 
tested on a short road stretch. In addition NPRA has undertaken some testing in 
reducing energy levels and light output by dimming lights in night time. Furthermore, 
NPRA is trying to use more lighting on roads and in tunnels as road lighting reduces 
the amount of traffic accidents dramatically. Table F-4 shows the amount of energy 
used for road and pathway lighting.  
 
Table F-4. Total energy consumption (2006 – 2008) 
 

 2006 2007 2008 

Overall Energy Usage  (MWh) 107 000 118 000 125 000 

Bike & Pathways Energy Usage (MWh)  762 787 769 

 
 
Road maintenance and quality control 
 
Maintenance of the road network has been neglected for many years and NPRA 
estimates that the total backlog for maintenance is around NOK 18.3 billion (€2.4 
Billion). All maintenance work carried out on the state road network has been 
outsourced since 2003. Performance Based Service Agreements are used is the 
contract duration is typically five years. There are around three to four service 
contracts in each district.  
 
Incentives are not included in the contracts yet, but NPRA is considering it for future 
contracts. Sanctions are now only used if the contractor refuses to cooperate with 
regard to achieving improvements. NPRA has tried to improve its inspections for 
following-up of contractors’ work by implementing new instructions and sanctions. In 
2008, new contracts with new and stricter demands for quality assurance and 
planning were also implemented.  
 
The responsibility for quality inspections lies with the contractor, but NPRA also 
carries out their own inspections and spot checking. This is done by own staff and 
the challenge is how to allocate sufficient resources for the task. NPRA finds it 
necessary to measure performance and quality in order to check that work has been 
carried out according to contract requirements. An application or follow-up system 
used for the inspections is called ELRAPP. Through this central system data on road 
conditions and other factors affecting the quality are collected and reported. In 
addition the system provides uniform information that can be used for analysis at 
various levels.  
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Other methods used for measuring service outcomes are customer complaints and 
contractor’s submitted quality plans. Statistics related to complaints on specific 
contractor or contract area are not gathered. Depending on the nature of the 
complaint, the customer complaint center might contact the local contract manager if 
necessary. 
 
 
Costs and market of service providers 
 
The costs for winter services and paving done on national roads have remained fairly 
stable in the last few years. Budgets are prepared as proposals on behalf of the 
Ministry of Transport and Communications and then approved by the parliament. The 
allocation on specific budgets on contract level is decided between the central 
directorate and the five regional offices. The regions are then responsible for 
allocating the budget between the 30 districts. This scheme will change in 2010 and 
the main focus, power and responsibility will be shifted to the 19 counties. Each 
county will receive a lump sum, which they have to divide between the financing of 
roads (including maintenance, capital projects etc.) schools and so on. Table F-5 
shows the approximate expenditures for winter maintenance and resurfacing. 
 
Table F-5. Total costs for winter maintenance and pavements  
 
 

COSTS (mill. €) 2004 2005 2006 2007 2008 

Winter services 90 101 92 84 92 

Pavements 78 92 83 107 112 
 
 
There are on average 2.7 – 2.8 bidders for each contract and the winning contractors 
for these PBSA in the year 2008 are presented in Table F-6.  
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Table F-6. Contract Winners in 2008 (NPRA, 2009) 
 

 
 
 
Practices for R&D and competence development 
 
NPRA is currently concerned about the loss of expertise in the maintenance 
knowledge. The administration has lost expertise and experience since the 
separation from the production (supplier) unit in 2003. Today the focus of 
maintenance within the administration lies in contract issues instead of maintenance 
practices. Furthermore many employees will retire within the next few years. (Larsen 
2010.) 
 
The administration has set the following themes as focus areas in competence 
development: 

- visibility 
- training and education 
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- specialization 
- research and development 
- transfer of experience 

 
It is important for the administration to be visible in order to be able to present and 
promote road maintenance in a positive light and to increase recruitments to this area. 
NPRA is cooperating with the industry, universities and colleges. In addition, 
technical excursions and seminars are arranged, thesis projects are supported, and 
summertime student workers are recruited. A one-week winter maintenance course is 
arranged every Easter for the winter maintenance crew and for the leaders and 
supervisors from both the road administration and the contractors.  
 
There is a need of more specialists in road maintenance and better facilities for field 
and laboratory experiments, especially regarding research about cold-weather 
conditions. NPRA has tried to develop this area by supporting a post-doc-position at 
the Norwegian University of Science and Technology specializing in winter friction 
and the use of chemicals. This has initiated new PhD-studies in salting and road 
maintenance. In addition the administration has financially helped with developing a 
climate laboratory at the university. (Larsen 2010.) 
 
By practicing transfer of experience, the repetition of old mistakes can be avoided 
and mutual benefit can be achieved. This is done on many different levels:  

- from experienced staff to newcomers 
- between various industry actors  
- from maintenance to planning and construction 

 
The road administration uses different methods to transfer experience by having an 
electronic photo archive for road maintenance pictures and map-presentation of local 
knowledge from the follow-up system ELRAPP.  
 
NPRA is putting more effort in research and development in order to improve the 
knowledge and methods used. The R&D budget, if not including own work, is 70 
million NOK (€9 Million). The budget including their own work is approximately €11 
million. About €2 million are used annually for R&D-projects in road maintenance. 
R&D work is done by different departments within the road administration. The work 
is coordinated and followed up at the R&D secretariat in the Technical department. 
Examples of major R&D projects are presented in Table F-7.  
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Table F-7. Examples of major R&D-projects (NPRA, 2009) 
 

Major RD Major Projects 
Responsible 
department 

Project 
period 

High Risk Groups in Road Traffic Roads and traffic 2007-10 

Data Protection and Privacy Implication in Road 
Safety 

Roads and traffic 2007-10 

Freight Transport and Logistics Road Development 2007-10 

Sustainable Urban Transport Road Development 2007-10 

Climate and Transport Technology 2007-10 

Development of Expertise within Road Maintenance Technology 2007-09 

ITS towards 2020 Technology 2007-10 

Salt SMART Technology 2007-10 

Modern Road Tunnels Technology 2008-11 

Environmentally Friendly Pavements Technology 2005-08 

 
 
The Norwegian Public Roads Administration is cooperating with several international 
organizations on different levels, for example with the Nordic Roads Association, 
FEHRL, ERA-NET ROAD, NorfFoU, CEDR, PIARC and JTRC.  
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Annex G: SCOTLAND 
 
Road network  
 
Scotland is part of the United Kingdom and it has a population of about 5 million 
people. It is surrounded by the North Sea in the east and by the Atlantic Ocean in the 
north and west. The climate is changeable. Winters in Scotland are generally not too 
cold due to the Gulf Stream. The average winter temperature varies usually between 
-2 and 10°C. Landslides are a common occurrence and these are more likely after 
periods of heavy rainfall.  
 
Transport Scotland is responsible for managing the trunk road network, which has a 
length of 3432 km. The trunk road network makes up to around 6% of the total road 
network. The network is divided into motorways (AADT generally > 25000), dual 
carriageways (AADT generally > 10000) and single carriageways (AADT generally < 
10000).  
 
The winter period is defined for the time period of October 1 to May 15. Studded tires 
are not commonly available or used in Scotland due to the very limited occasions 
where they may be required.  
 
 
Organization 
 
Transport Scotland is the national transport agency for Scotland and a part of the 
Scottish Government. The agency was formed in the year 2000 and is led by the 
Chief Executive and it consists of six directorates, which are presented in Figure G-1.  

 
Figure G-1. The organizational structure of the Transport Scotland (Transport 
Scotland, 2010) 
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The size of the agency has remained fairly constant in the last few years. In the year 
2008 there were 307 people working for Transport Scotland.  
 
The core competences defined for Transport Scotland differ depending on the 
position within the organization. The five core competences for example for middle to 
senior management are defined as followed: 

- Self-Management 
- Managing People and Performance 
- Project and Program Management 
- Analysis and Use of Evidence 
- Financial Management 

 
In addition, each specific professional area, for example, engineering and 
communication, has its own competency framework. 
 
The role of the Transport Scotland’s Network Managers for the trunk roads is defined 
as: 

- strategic network management 
- provide and control finance 
- respond to enquiries of the Scottish Ministers 
- asset management and trunk road policy framework 
- develop new term contracts for management and maintenance of 

trunk road network 
- organize and oversee tender competitions to appoint service 

providers 
- approve individual schemes and contracts 
 

 
Customer service 
 
The objective of the customer satisfaction measurement in Scotland is to explore and 
compile views about the trunk road network. More specifically the survey seeks to 
investigate road users’ perception of specific aspects of the trunk road network such 
as the physical condition of the road surface and services provided on the network. It 
is important to establish the level of service expected from the trunk road network 
and to identify the priority areas for improvement on the trunk road network. (Ipsos 
MORI 2009.) 
 
To date, two surveys have been undertaken. The first customer satisfaction survey 
was conducted in the year 2007. Prior to this survey Transport Scotland organized in-
depth interviews and a series of focus group discussions, where different stakeholder 
groups were represented. Based upon these discussions, a set of core questions and 
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key focus areas were developed for the survey. Both the questions and results from 
the 2007 survey performed were used for developing the next customer satisfaction 
survey, which was undertaken in 2009. The future surveys will be conducted annually 
or biennially using the 2009 survey format. Thus trending and comparison between 
surveys can be made.  
 
The surveys consist of face-to-face interviews in the respondents’ homes. Each 
survey is conducted in two waves to reduce the potential impact of seasonal effects 
as seasonality may be reflected in responses. The first wave has been undertaken in 
February/March and the second wave in June/July. The results from these two waves 
are combined and there is no split between winter and summer periods. The surveys 
have been outsourced to a contracted consultant. 
 
The total sample size for the survey has been approximately 2000 road users. In the 
survey conducted in 2009 the sample was 1861 adults with a response rate of 100%. 
The respondents are a representatively selected sample from the four different 
Scottish Areas, which are the same as the Operating Company Areas. The questions 
in the survey are structured as multiple choice questions where the responses are 
categorized as: Very Satisfied, Fairly Satisfied, Neither Satisfied Nor Dissatisfied, 
Fairly Dissatisfied, Very Dissatisfied, Don’t Know. Table G-1 shows the results of the 
two surveys conducted. 
 
Table G-1. The results for selected issues from the customer satisfaction 
measurements in 2007 and 2009  
 

 2007 2009 

Overall satisfaction 52% 46% 
Winter services   

antiskid treatment 55% 57% 
snow ploughing 51% 56% 

Condition of pavements  52% 46% 

 
 
Another method used for customer feedback is additional surveys after special 
events. Phone polls and surveys have been conducted after a major accident. With 
these polls, Transport Scotland tries to determine the public’s perception and how 
they think the accident was managed. People’s perception of the agency shows that 
they care and are concerned over the management of the road network. 
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Utilization of results from survey  
 
As only two customer satisfaction surveys have been undertaken, Transport Scotland 
has yet to fully develop how the results will and should be utilized. It is planned that 
the results from the customer satisfaction measurements will be part of a 
Performance Management Framework, which is currently being developed and 
shown in Figure G-2. The results are not currently used for political or budgetary 
purposes. 
 
 

 
 

Figure G-2. An example of the Performance Management Framework with the 
possible measures, current and future targets (Transport Scotland, 2009) 
 
 
Identifying differences in satisfaction levels 
 
The trunk road network is split into four different regions and a representative sample 
of road users is interviewed from each area. Thus regional differences can be 
identified, compared and analyzed. As other key statistics of respondents are 
reported, for example gender, age, type of user, frequency of usage, working status 
and social class, further in-depth analyses in identifying differences in satisfaction 
levels could be made. Transport Scotland is nevertheless now concentrating on 
identifying regional differences. 
 
Transport Scotland has specifically developed a number of questions concerning 
road surface condition in which the customer satisfaction survey is linked to road 
user satisfaction levels with technical engineering measures. Figure G-3 indicates 
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correlation between technical road condition data and satisfaction levels, but these 
results should still be treated with caution as only two customer satisfaction surveys 
have yet been undertaken. Transport Scotland will continue to follow if trends 
concerning this issue can be seen in coming surveys as well.   
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Figure G-3. Customer satisfaction rating and condition of trunk road network 
(Transport Scotland, 2009) 
 
 
Rest areas 
 
Transport Scotland has no responsibility for rest areas, which are managed privately. 
The maintenance of lay-bys is performed by the operating companies. The standard 
of the maintenance of lay-bys is set out in the contracts with the operating companies. 
Local authorities are responsible for the removal of litter, provision of toilet facilities 
and litter bins. Some information like tourist information is provided for the road users 
at rest areas. There are commercial equivalent rest areas along the roads and all 
motorway services are privately run. The security and safety on the rest areas are 
under the responsibility of the service provider.  
 
 
Information to road users 
 
Traffic information is relayed to road users via: 

- radio 
- television 
- road signs in advance of road works 
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- adverts in newspapers 
- variable message signs 
- Traffic Scotland website 

 
 
Energy and environmental practices 
 
Trunk roads pass through many various types of landscapes, habitat areas, and as a 
result, environmental concerns are key issues to Transport Scotland. In the year 
2000, a Trunk Road Biodiversity Action Plan was developed to set out the Scottish 
Government’s commitment to conserve and enhance biodiversity on the trunk road 
network’s area of influence. The plan provides information and is useful for example 
for people working in maintenance. 
 
During winter periods, roads and footpaths are ploughed and salted to prevent ice 
formation. For the last few winters pre-wetted salt has been used to reduce scatter 
and improve coverage of pavement. The total amount of salt used annually is 
presented in Table G-2.  
 
Table G-2. Amount of salt used on road network  
 

  2004 2005 2006 2007 2008 

Total salt used  (tons) 46784 60986 48856 77820 100423 
Total salt used (tons/km) 14 18 14 23 29 
Total salt used (tons/lane km) 5.9 7.7 6.2 9.9 12.7 
 

Total salt use on bike-walkways 
(if available - tons)  

Salt usage on walkways is not measured 
separately and is included in the totals above. 
 

Annual sand use (tons) 
 
 

 
Is used only in extreme snow events and is 
otherwise not measured nor used because of 
the bare pavement policy 
 

Other chemicals used: 
 

 
Ethylene Glycol is used on major structures, 
but tonnage is unknown 
 

 
 
Transport Scotland uses a winter severity index called the MOORI index 
(Meteorological Office Open Road Index), which is developed and calculated by the 
Meteorological Office. The MOORI index gives an estimate of the number of winter 
maintenance actions required based on theoretical pavement temperatures. The 
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objective is that the index could be used to estimate the severity of winter each year 
and thus to adjust the payments to operators. In practice the index has not been 
used for this as operators price their operations taking the winter severity risk 
themselves. Emissions from the transport sector are shown in Table G-3.  
 
Table G-3. Total emissions from the road sector (2004 – 2007) (Transport Scotland 
2009) 
 

Item  (kilotons) 2004 2005      2006 2007 

Overall Emissions (if combined) - - - - 

CO2  (for all Trunk / Local Authority 

roads) 10269 10334 10506 - 

HC  153 151 147 149 

NOx   157 154 165 151 

ammonia 38 38 38 37 

carbon monoxide 221 188 187 174 

Particles (PM10) 14 13 14 14 

Sulphur dioxide 91 78 91 76 

Lead (tons) 6.1 4.4 4.7 3.0 

 
 
The total energy consumption for trunk road lighting in Scotland is approximately 
30.3 million KWh annually. This number has remained quite stable throughout the 
years. Road lighting takes up about 92% of the total energy consumption. About 5% 
of the energy is used for Traffic Scotland apparatus and variable message signs and 
3% for the traffic signals.  
 
Transport Scotland’s use of renewable energy is currently quite limited. This is due to 
the local energy suppliers and their commitments. The most common type of lamp 
used for road lighting is high pressure sodium lamps, but Transport Scotland is 
testing the use of LED’s in road lighting.  
 
As some of Transport Scotland’s existing roadside assets consume high levels of 
electricity as the agency has put significant effort into investigating, testing and 
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implementing new technologies. Projects related to energy usage reduction by using 
new technology will be carried through by the year 2011. Some testing has been 
conducted hybrid energy generation from wind, sun and water. Figure G-4 shows the 
types of lighting devices used in Scotland.  
 

 
Figure G-4. Type of lamp used for road lighting (Transport Scotland, 2009) 
 
 
Currently, no environmental criteria are included in the bidding documents, but the 
next generation of contract documents will include enhanced environmental 
requirements. This is still under development, but in any case the criteria will include 
a carbon calculator.  
 
Industrial by-products have been used to some extent such as tire chips as 
lightweight fill and rubberized asphalt. In addition, molasses has been tested as an 
additive to salt to improve the adhesion of the pavement surface.  
 
Environmental type training is carried out to become environmental stewards and in 
the use of a carbon calculator tool. Qualified people from the Operating Companies 
and the Performance Audit Group (PAG) also carry out environmental auditing of 
sites and depots.  
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Road maintenance and quality control 
 
Transport Scotland has a background with almost 15 years of competitively tendered 
maintenance contracts. The contracts have saved up to an approximate figure of £52 
million over the last three years. The maintenance services on the Scottish trunk road 
network are completely outsourced and the work is carried out and managed by 
Operating Companies. The trunk road network is split into four areas: North East 
(NE), North West (NW), South East (SE) and South West (SW). The contracts last for 
five years with a possible extension to a maximum of seven years. Figure G-5 shows 
a map of Scotland with the four different regions defined. Transport Scotland has set 
their key objectives for maintenance and management as: (Arran et al. 2010.) 

- Customer Service 
- Value For Money 
- Effective Management 
- Flexibility 

 

 
 
Figure G-5. Operating Company Areas (Transport Scotland, 2010) 
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The maintenance contracts are a combination of method-based and some 
performance-based requirements. Incentives are not included in the maintenance 
contracts, but a contract extension may be considered as an incentive. Disincentives 
are handled by lower payments when poor performance is measured. One type of 
incentive is a cost sharing type if savings are made. The next generation contracts 
will include more incentives for the operating companies to strive towards innovations 
and to encourage best practice. The future contracts will reward for performance and 
include extensive KPIs to monitor every aspect of performance.  
 
The main role of the operating companies is to maintain the trunk road network 
including routine, cyclic, winter, structural pavement, bridge, drainage, landscape and 
electrical maintenance. In addition, the operating companies have the responsibility 
to maintain and operate management systems. Currently 36 KPI’s are used and 
performance is measured by both contractors and the independent Performance 
Audit Group (PAG). PAG produces and publishes inter unit comparisons to drive 
continuous improvement. The data collected is also used in the decision making 
concerning contract extensions.  
 
The actual role of a PAG is to audit, monitor and report on the financial, technical and 
performance factors of the operating companies. In other words, the PAG ensures 
that standards and policies of Transport Scotland are being met. In addition, the PAG 
reviews tender documents and verifies the accuracy of payments. The core cost of a 
PAG is approximately 2% of the maintenance budget. The current appointed 
Performance Audit Group is Halcrow.  
 
The objectives of the PAG are: (Halcrow 2009.) 

- to enable effective management of trunk road assets 
- to facilitate continuous improvement 
- to encourage sustainability and to reduce the impact on the 

environment 
 
 

The links between the three different parties Transport Scotland, PAG and the 
operating companies is presented in Figure G-6.  
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Figure G-6. Informal partnering between TS, PAG and the OC’s (Halcrow, 2009) 
 
 
Other methods used for quality measuring are the quality plans and customer 
complaints. All operating companies have to provide comprehensive quality plans 
and a customer response service dealing with both telephone and written enquiries.   
 
 
Costs and market of service providers 
 
Trunk road maintenance budgets are set by the Scottish Government annually. The 
overall budget has remained fairly constant the last two to five years. However, extra 
funding was given midyear in previous years and thus the last two-year budgets have 
been reduced as shown in Table G-4. The background of the extra funding was to 
reduce the trunk road maintenance backlog and to improve the condition targets.  
 
Table G-4. Budgets in 2007-2010 (Transport Scotland, 2010) 
 
    2007/08 2008/09 2009/10 
Maintenance and Operations  £243m £220m £209m 
Structural Roads and Bridges  £84m £69m £67m  
Routine and Winter   £71m/£8m £60m/£8m £56m/£8m 
Minor Improvements   £22m £19m  £26m 
Traffic Scotland   £12m £18m £15m 
DBFO    £42m £42m £42m 
Other (Strategic Road Safety)  £4m £4m £3m  
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Between the year 2001 and 2006, the four operating company areas were managed 
by two different companies. Since the year 2006 to the present the areas have been 
and are managed by 3 different operating companies. It is restricted that one 
operating company can win and manage a maximum of two area contracts. On 
average there are 2 – 3 bidders for each contract area. The operating companies 
presently engaged by Transport Scotland are: 

- BEAR Scotland (North East and South East) 
- Scotland TranServ (North West) 
- Amey (South West) 

 
Practices for R&D and competence development 
 
Transport Scotland operates different schemes designed to attract younger 
professionals into the organization. Examples of the schemes are a Graduate 
Training Scheme and a Summer Placement Scheme. The aim of the Graduate 
Training Scheme is to ensure that every graduate receives the right level of 
knowledge, experience and proficiency.  
 
In the year 2009/2010 Transport Scotland has a training budget of £192000 (€0.24 
Million). The budget is split between a central training budget and six directorate 
training budgets. All staff has access to development activities within Transport 
Scotland as well as in the Scottish Government Corporate Learning Services.  
 
Annual employee surveys are undertaken by the Scottish Government. This survey 
does not only measure job satisfaction, but also measures employee engagement 
and the employee’s willingness to invest their personal effort in the success of the 
organization. The results from the survey have shown an increasing trend in the 
employee satisfaction levels and in the year 2008, the satisfaction level was 76%.  
 
Transport Scotland has an annual program for research and development work to 
improve the trunk road network and the operations carried out on the network. 
Project managers from various divisions can suggest and put forward new R&D 
projects annually. These are assessed by the Trunk Road Research Board and 
approved projects are then incorporated into the Trunk Road Research Program. The 
main research areas are: 

- geotechnics 
- materials 
- road safety 
- structures 
- maintenance 
- sustainability 
- traffic and transportation 
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The annual budget for research and development is £645 000 (€0.81 Million). For a 
project to receive funding it should be a priority to Transport Scotland and/or 
investigate specific Scottish circumstances. The progress of various R&D projects is 
summarized on a monthly basis in a newsletter and many of the projects go on to 
become published research papers or technical specifications. Table G-5 contains 
some examples of ongoing research projects. 
 
Table G-5. Some ongoing R&D-projects in 2009/2010 (Transport Scotland, 2009) 
 

Project Purpose Funding Directorate Complet
ion Date 

SMA Surfacing Phase 
2 – Surface 

Construction Trial 

A field trial on M8 of a new surfacing. £123,000 Transport Scotland 

Major Transport 
Infrastructure Projects 

2010 

Durability Monitoring 
of Reinforced 

Concrete 

To develop a retrofit chloride ingress 
sensor in concrete cover. 

£37,500 Transport Scotland Trunk 
Roads Network 
Management 

2011 

National Salt 
Spreading Research 

Group 

Annual contribution to the National 
Salt Spreading Research Group. 

£4,000 Transport Scotland 

Major Transport 
Infrastructure Projects 

2011 

Evaluation of Risk 
from High Winds 

Development of guidelines and 
procedures for sections of the trunk 

road network at risk from High Winds. 

£20,000 Transport Scotland 
Trunk Roads Network 

Management 

2010 

Micro Simulation & 
Emissions 

To provide updates to the emissions 
data for integration with micro 

simulation 

£71,000 Transport Scotland 
Major Transport 

Infrastructure Projects 

2009 

Scottish Road 
Network Landslides 

Study 2 

To develop practical and effective 
means of dealing with landslides and 
their consequences for the Scottish 

trunk road network. 

£289,000 Transport Scotland 
Major Transport 

Infrastructure Projects 

2009 

Proactive Detection of 
Landslides 

To develop a system for the detection 
of rainfall conditions likely to lead to 

debris flow. 

£56,000 Transport Scotland 
Major Transport 

Infrastructure Projects 

2009 

SUDS for Road 
Design Guide 

Scotland 

To produce a national guidance 
document for Scotland. 

£70,000 Transport Scotland  
Major Transport 

Infrastructure Projects 
(Joint Research with 

SCOTS) 

2009 

Rural Junction Safety 
Improvement Through 
Conversion to Rural 

Roundabouts 

Review of rural roundabout accident 
intervention schemes in the UK and 

internationally. 

£20,000 Transport Scotland  
Trunk Roads Network 

Management 

2009 

Pavement 
Performance 

Foundation Group 

Transport Scotland contribution 
towards the secretariat of the 

Pavement Performance Foundation 
Group. 

£5,000 Transport Scotland  
Major Transport 

Infrastructure Projects 

2010 

 
Transport Scotland cooperates with national and international forums like World 
Road Association, National Salt Spreading Research Group, UK Roads Liaison 
Group and Boards, Scots Road Safety Working Group, Critical National Infrastructure 
Sub Committee, Traffic Management National Forum and Roads For All Forum. 
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Annex H: SLOVENIA 
 
Road network  
 
Slovenia is situated in Central Europe near the Mediterranean and borders with Italy, 
Austria, Hungary and Croatia. The country has a population of 2.06 million people 
and the location is displayed in Figure H-1. Slovenia consists of diverse climatic 
regions; Pannonic region with continental climate, Alpine region with cold winters and 
Sub-Mediterranean climate with mild winters with a temperature circling around 0°C. 
The winter period is defined for the time period from November 15 to March 15. The 
use of studded tires is prohibited by law. 
 
 

 
 
Figure H-1. A map of Slovenia (Herga et al. 2010.) 
 
 
The State road network has a length of 5978 km, which is around 15% of the entire 
road network in Slovenia (38694 km). The Slovenian road network can be divided 
into motorways, high-speed roads, two-lane high-speed roads, main roads, regional 
roads, local roads and public paths. The lengths of the different road categories are 
shown in Table H-1. The motorways are managed by the Motorway Company in the 
Republic of Slovenia (DARS) and the local roads and public paths are managed by 
municipalities.  
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Table H-1. The Slovenian Road Network (Herga et al. 2010.) 
 

 
 
 
Organization 
 
The Slovenian Roads Agency (Direkcija Republike Slovenije Za Ceste) is an agency 
of the Ministry of Transport. The directorate is divided into ten main sectors/offices 
and these are: (Slovenian Roads Agency 2010.) 

- Sector for planning and analyses  
- Sector for road management, maintenance and safety  
- Sector for investments  
- Sector for transport of road freight and passenger traffic  
- Sector for vehicles  
- Office for legal and general matters and information science  
- Financial office  
- Office for public procurement and realization of the annual business 

plan  
- Office for Road System Records and Archives  
- Office for international cooperation and technical provisions  

 
The core competences of the agency are stated as follows:  

- asset management 
- contract management 
- technical and legal expertise and management 
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Customer service 
 
The Slovenian Roads Agency does not have a formal customer satisfaction feedback 
system yet, but are planning to undertake annual road user satisfaction surveys in 
the future if possible. The main reasons for not conducting satisfaction surveys on a 
regular basis have been the shortage in funding and personnel.   
 
The first more serious customer satisfaction measurement was undertaken in 2006. 
This survey included questions regarding winter maintenance and condition of 
pavements. The results of the 2006 survey are presented in Table H-2. The 
measurement was conducted both as an Internet survey and as a direct interview. 
The target sample size for the internet survey was 300 and the response rate was 
around 20%. The sample size for the interview was 50, which makes a total sample 
size of 109 and a response rate of 30%. In both of the survey methods used, different 
stakeholders were included like private drivers, pedestrians/bikers and the trucking 
industry. The question type used was multiple choice questions.  
 
Table H-2. Overall satisfaction levels in 2006  
 

CUSTOMER 

SATISFACTION 

Overall satisfaction Winter services Condition of pavements 
winter 

period 

summer 

period 

antiskid 

treatment 

snow 

ploughing 

winter 

period 

summer 

period 

2006 3 4 3.5 3.5 4 4 

 scale: 1 – 5 (with 5 being the highest rating) 

 
 
Utilization of results from survey  
 
The results from conducted customer satisfaction measurement have been utilized 
for:  

- critical estimation of public opinion about levels of service 
- improvement in deployment of information to the road users 
- improvement of efficiency of winter maintenance and other services  
- assessment of expectations of road user regarding winter 

maintenance 
 
 
Rest areas 
 
The maintenance of rest areas is outsourced to contractors. Some of the bigger rest 
areas on highways provide travel information and general information concerning 
traffic and weather.  
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Information to road users 
 
Traffic information is generally relayed to the public and road users through: 

- variable message signs 
- Internet portal 
- radio and TV 

 
 
Energy and environmental practices 
 
Bare pavement policy is the best and most efficient way to assure traffic safety during 
winter conditions in Slovenia. Therefore, a bare pavement policy is practiced on 
highways, fast roads, main roads, regional roads and connecting roads. However, 
bare pavement policy demands modern equipment and high amounts of salt, which 
is expensive and burdens the environment. Therefore, the main challenge for the 
Slovenian Roads Agency is to cut down the use of salt and other de-icing agents 
without compromising traffic safety. 
 
Salt (NaCl) is the main substance used for chemical de-icing. The total amounts of 
salt and sand used annually are presented in Table H-3. Small amounts of MgCl2 and 
CaCl2 are also used.  
 
Table H-3. Amount of salt and sand used on state road network  
 

 
 tons 

2004 2005 2006 2007 2008 

Total salt used   49 632 76 446 18 183 35 314 59 210 
Total salt used (tons/km) 8.3 12.8 3.0 5.9 9.9 
Annual sand use   36 132 62 519  12 066  19 756  35 876  
Other chemicals used: 
MgCl 

505 570 288 653 744 

 
The emissions are presented in Table H-4. The levels of the overall emissions have 
risen slightly each year. 
 
Table H-4. Emissions from the road sector (2004 – 2007) 
 

 
tons 

2004 2005 2006 2007 

Overall emissions 4 242 000 4 525 000 4 753 000 5 114 000 
CO2 3 468 000 3 705 000 3 895 000 4 196 000 
HC  461 000 484 000 498 000 536 000 
NOx 266 000 283 000 302 000 325 000 
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Examples of environmentally friendly products/equipment and practices in use are for 
example:  

- maintenance work is preferentially accomplished by low CO2 vehicles 
- a clause included in contracts that require contractors to use 

environmentally friendly products 
 
 
Road maintenance and quality control 
 
All maintenance work on public roads managed by the Slovenian Roads Agency is 
outsourced. The maintenance of highways is managed by the Motorway Company in 
the Republic of Slovenia (DARS). The winter maintenance of public roads is divided 
into nine regions according to the climate characteristics and these regions are 
shown in Figure H-2.  
 

 
Figure H-2.The winter maintenance contract areas (Herga et al. 2010.) 
 
 
The maintenance contracts are a hybrid type agreement, which is a combination of 
traditional and performance-based criteria. In the future the agency would like to 
introduce more performance based contracts, but an efficient methodology needs to 
be developed to measure and follow the performance. Incentives or disincentives are 
not included in current maintenance contracts. In general the maintenance contracts 
include work such as: (Herga et al. 2010.) 

- maintenance of roads 
- repairing potholes 
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- reconstruction of macadam pavements 
- smaller reparation of walls 
- reconstruction and renovation of railings 
- renovation of vertical signalization 
- winter maintenance  
- maintenance of cycle tracks and pathways 

 
Quality inspections are outsourced and the quality of winter services is measured by 
statistical sampling (e.g. salt quality by chemical analysis), sensors, daily spot 
checking, quality plans and customer complaints.  
 
 
Costs and market of service providers 
 
The overall maintenance budget has risen slightly over the last few years while the 
winter spending has varied through the years. Both the overall budget and the budget 
for winter services are shown in Table H-5.  
 
Table H-5. Total costs for winter maintenance and overall maintenance budget  
(2004 – 2008) 
 

COSTS (€) Winter Services 
Overall Maintenance 

Budget 

2004 €13.6 million €45 million 
2005 €13.8 million €53 million 
2006 €17.9 million €72 million 
2007 €11.7 million €56 million 
2008 €12.3 million €60 million 

 
There are on average 2-3 competitors for each maintenance area contract. 
 
 
Practices for R&D and competence development 
 
The Slovenian Roads Agency has different strategies and programs to attract 
younger professionals into the industry, by sponsoring research projects and 
supporting universities and PhD-students through common projects. Mentoring policy 
is practiced mostly through programs for new employees.  
 
With regard to the training of own personnel, the Slovenian Roads Agency arranges 
training twice a year for road inspectors and head personnel of maintenance centers. 
The training takes place at the road agency’s own training center and the training 
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topics usually concern changes in regulations, new technical solutions and better 
practices.  
 
Job satisfaction is measured approximately every year and usually the satisfaction 
level has been around 4.5. The results from these surveys are presented in Table H-
6.  
 
Table H-6. Agency job satisfaction in 2004 - 2008 
 

 2004 2005      2006 2007 2008 

Overall Job Satisfaction 4 4.5 4.5 4.5 4.5 
 scale: 1 – 5 (with 5 being the highest rating) 

 
 
The budget for research and development is flexible and it varies depending on how 
much money is left from regular services. However, the average annual R&D budget 
is 0.5 million Euros. The research is performed by external research institutions, for 
example universities, and private companies specialized in topics that are of interest 
of the roads agency.  
 
The main focus in R&D is now on: 

- deicing agents 
- new salt and spreading technologies 
- road salt detection 
- new types of pavements 
- RWIS – pavement temperature modeling 
- MDSS – maintenance decision support system 

 
Examples of current research projects are: 

- COST 344 – Improvements to Snow and Ice Control on European 
Roads and Bridges  

- COST 353 – Winter Service Strategies for Increased 
European Road Safety                 

- RoadIdea - Road map for radical innovations in European transport 
services  

- ERA-NET Road 
- National Projects  
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Annex I: SWEDEN 
 
Road network  
 
Sweden is located in Scandinavia and has a population of about 9.3 million people. 
The total length of the national Swedish road network is approximately 98400 km. 
The public road network has a length of 216000 km. There are about 41000 km of 
municipal streets and other public roads. In addition to the public roads, there are 
around 76200 km of private roads publicly subsidized and even many more 
kilometers of private roads that are not subsidized. These are generally forestry or 
other industry roads.  
 
Temperatures vary greatly from north to south of the country. Usually, snowfall 
occurs between December to March in southern parts of Sweden and between 
November and April in central Sweden. In some of the northern parts it might even 
snow from October through May. The winter period is defined for the time period 
November 1st to March 31st. Winter tires marked M+S, (studded or without studs) are 
currently mandatory to use from December 1st to March 31st, if the road conditions 
are slippery. Furthermore, during the winter months, foreign and Swedish vehicles 
must use winter tires on their way to or from abroad. The municipalities have the right 
to forbid the use of studded tires on certain roads. The average use of studded tires 
in Sweden is around 70%, but with great regional differences.  
 
 
Organization 
 
The Swedish Transport Administration (Trafikverket) was established on April 1st 
2010 when the former Swedish Road Administration – SRA (Vägverket) was merged 
with the Swedish Rail Administration. Certain activities were also transferred from the 
Swedish Maritime Administration and the Swedish Institute for Transport and 
Communications Analysis to the new Transport Administration. The new 
administration is responsible for the construction and maintenance of public roads 
and railways and it has about 6 500 employees. The administration also contracts 
external resources by consultants. The former Swedish Road Administration had 
around 3 200 employees and the number had remained fairly constant in the last five 
years. Figure I-1 shows the new organization structure. 
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Figure I-1. The organizational structure of the Swedish Transport Administration 
(Swedish Transport Administration, 2010)   
 
 
The administration has noted that the key competences in operations and 
maintenance are increasingly moving towards procurement practices, project 
management skills, and practical experience as new types of contracts require 
broader expertise. The core/key competences are defined as:  

- project management: operations 
- project management: road surfacing 
- national coordinators and specialist engineers 

 
 
Customer service 
 
The Swedish Road Administration has been using surveys to measure the 
satisfaction of road users since the year 1995. At the national level, two general 
surveys regarding road user satisfaction and satisfaction of rest areas are 
undertaken. One of the surveys (Trafikantbetyg) measures satisfaction with 
maintenance and road conditions, while the other one concentrates on satisfaction 
with rest areas. Both quantitative and qualitative methods are used in the studies. 
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The conducting of the customer satisfaction survey is outsourced on a one-year 
contract.  
 
The customer satisfaction survey is divided into a summer and a winter questionnaire. 
These are conducted every other year as there seemed to be no significant yearly 
variations between the respondents’ answers. Satisfaction surveys concerning rest 
areas are conducted three times a year.  
 
The road user satisfaction surveys are conducted by mail and sent out to both private 
and professional drivers. A map of the road region in question is attached to the 
survey. The sample size of private drivers included in the survey is generally around 
2000 per survey and the response rate is usually about 73%. The number of 
professional drivers surveyed is approximately 1500 and the response rate is about 
77%. The private drivers are chosen as a random selection from the driving license 
register and the professional drivers from the vehicle registration register.   
 
Satisfaction levels at rest areas are generally measured on the Internet by an online 
panel, which is recruited from the Swedish national address register. The sample 
size for these surveys is approximately 6000 respondents with a response rate of 
64%. Satisfaction surveys for rest areas have different stakeholders and include 
private drivers, pedestrians, bicyclists, trucking industry and public transport.  
 
The questions in road user satisfaction surveys are structured as multiple choice 
questions and the results are usually divided into five different categories, for 
example very dissatisfied (1), quite dissatisfied (2), neither satisfied nor dissatisfied 
(3), quite satisfied (4) and very satisfied (5).  
 
In general the professional drivers have been more dissatisfied than private motorists. 
Usually the results from the overall customer satisfaction levels in the surveys have 
varied between 50 and 60 percent (out of a maximum of 100) for private drivers and 
between 35 and 45 percent for professional drivers. The rating scale is the 
percentage of respondents who answered quite satisfied (4) or very satisfied (5). 
Another main finding has been that both private and professional drivers are 
especially dissatisfied with potholes and rutting. The results for overall satisfaction in 
winter and summer time, rest areas and pavement conditions are presented in the 
Tables I-1 and I-2. As the questionnaires have been changed through the years, 
direct comparison cannot be made to five years back in time.  
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Table I-1. The results from the customer satisfaction measurement of private 
drivers in 1999 - 2009 (Swedish Road Administration, 2009) 
 

 
 

 
Table I-2. The results from the customer satisfaction measurement of professional 
drivers in 1999 - 2009 (Swedish Road Administration, 2009) 
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No analyses have been undertaken in order to identify differences and possible 
correlations in satisfaction levels between different society-related factors as for 
example urban areas vs. sparsely populated areas. 
 
No additional methods are used at national level to determine road user satisfaction, 
but some are performed on regional level. A trial has been undertaken in form of an 
observation study, where both private and professional drivers were followed and 
observed for a few days.  
 
The Swedish Road Administration is working hard on finding a new and improved 
model for conducting customer satisfaction measurements. First of all, a change of 
scale might become inevitable as the underlying evaluation of the survey can vary 
between different individuals and groups, which would indicate that the current scale 
used is not accurate. Respondents have different “form-filling patterns”, as some put 
themselves in the middle of the scale and other might use extreme values. In addition 
some respondents use the middle values of the scale to express that they do not 
have an opinion on the question. In other words, the type of survey used has a low 
validity and there is an uncertainty regarding what is actually being measured. In 
order to set the goals to achieve, the “customer standard” has to be set, for example, 
by determining these in laboratory or simulator conditions. With customer standard, it 
is referred to what level of quality should be delivered to ensure that the customer is 
satisfied.  
 
The biggest challenge for the administration is and has been how to transform the 
survey findings into measures that deliver increased road user benefits and higher 
satisfaction levels. Road users have a tendency to notice when a journey encounters 
a problem or something that deviates from the norm and it is these occasions that 
affect the level of satisfaction or dissatisfaction. It is a challenging task to quantify 
how road users benefit from maintenance actions and what are the appropriate cost 
effective measures.  
 
 
Utilization of results from survey  
 
The Swedish Road Administration aims to achieve increased customer orientation 
and greater customer benefits and thus customer satisfaction measurements are 
important means to guide the administration in the right direction. The administration 
has been using the balanced scorecard for many years and customer orientation with 
higher demands for increased customer benefits sets an essential goal in the 
scorecard. An annual report is published on what has improved from the customers’ 
point of view and what could still be improved. With regard to customers’ views, the 
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Swedish Road Administration is planning to set new goals for some of the 
maintenance standards, as for example: 

- higher standards for road conditions in winter time, especially with 
regard to accessibility, reliability and safety 

- higher standards especially required on roads important for commuter 
traffic and for tourism  

- continued investments in road travel information solutions 
 
As the demands on operations and maintenance work are not static, the 
administration strives for continuous development and develops standards and 
specifications through dialogues with various road user groups. Various methods are 
used for translating customer views into practical action regionally, for example: 

- convoy driving 
- road user dialogue and reduced disruption 
- regional panels 
- dialogue governed operations 

 
 
Rest areas 
 
Maintenance of rest areas is managed by contractors and is included in the 
maintenance contracts. Guidelines and instructions regarding the maintenance of 
rest areas are issued by the Swedish Transportation Administration. The basic 
requirements regarding the layout, information and management of rest areas are 
defined taking into consideration prevailing traffic conditions. Some examples of the 
requirements: 

- one parking space for a truck with a trailer  
- one parking space for disabled drivers close to the basic amenities of 

the rest area 
- one plumbed toilet (in some cases a dry toilet) that meets the 

disability access requirements 
- information regarding the Swedish Transportation Administration, 

traffic information and local information 
- a brief summary of the information provided at the rest area should 

be included in one or more foreign languages and the information 
boards shall be positioned at a height that enables wheelchair users 
to read the information 

- lighting should be provided  
- a logbook should be available at the rest area so that road users can 

see when the rest area was last cleaned 
- a telephone number of the Swedish Road Administration should be 

displayed so that road users can contact, comment or give feedback 



Annex I 

 

 

113 

- rest areas should be signposted in advance 
In the last year, several additional maintenance measures of rest areas have been 
undertaken to increase customer satisfaction as for example: 

- appointment of rest area personnel at the most popular rest areas 
- introduction of scheduled cleaning and more frequent cleaning at 

some rest areas  
- installation of “welcome signs”, where the maintenance of the rest 

area is explained  
- installation of signs saying for example “Please dispose litter carefully 

to keep the rest areas clean for everyone” 
 
 
Information to road users 
 
As the traffic volumes have increased in the recent years, especially in city areas and 
on major national highways, there is a fast growing market for new services and 
applications regarding traffic information. The traffic information provided by the 
Swedish Road Administration is based on the information that is gathered from the 
nationwide road network in cooperation with various parties and the internet site is 
displayed in Figure I-2. Some of the traffic information provided is: 

- prevailing road conditions (e.g. ”Läget på vägarna”) 
http://trafikinfo.vv.se/triniMenu/trinimenu.html?startmenu=7) 

- load bearing restrictions 
- road construction works 
- road condition cameras 
- traffic congestion cameras 
- slippery roads forecast maps 
- events 
- change of ferry departure/arrival 
- convoy driving  
- queue warnings 
- estimated travel time 
- road works 
- road and weather conditions 

 
The channels used for relaying traffic information to road users are for example: 

- TV / text-TV 
- radio 
- Internet (eg. http://Trafiken.nu)  
- variable message signs  
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Figure I-2. The Internet service http://Trafiken.nu (Swedish Road Administration, 
2009) 
 
 
Energy and environmental practices 
 
In Sweden bare pavement policy is set for the road classes 1 to 3 if the road surface 
temperature is above – 6°C. Snow covered pavement surfaces are allowed on the 
road classes 4 and 5, but friction values are defined as well. Since the year 2004, a 
new salt policy called “Environmentally Adapted Winter Road Management” has 
been implemented. The goal is to minimize the use of salt while maintaining high 
accessibility on the road network without compromising traffic safety and to reduce 
the negative impact from road salt on large water sources. The amount of salt used is 
presented in Figure I-3 and more detailed in Table I-3. The Swedish Road 
Administration uses a salt index to measure if the objectives are accomplished. The 
index is calculated on the basis of weather data, taking into consideration the road 
length of the road network that is treated with salt, and what the recommended salt 
dosage is for different weather conditions. The emissions from the transport sector 
are presented in Table I-4. 
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Figure I-3. Salt consumption and salt index (Swedish Road Administration, 2009) 
 
 
Table I-3. Amount of salt and sand used on road network  
 
 

  2004/05 2005/06 2006/07 2007/08 2008/09 
Total salt used (tons) 246 089 291 593 154 195 152 135 196 450 
Total salt used (tons/km) 8.9 10.6 5.4 5.7 7.2 

Road classification Class 1 8,77 9,60 4,14 4,27 6,88 
Class 2 9,86 11,25 6,25 6,62 8,26 
Class 3 8,71 8,78 5,28 5,67 6,83 
Class 4 1,36 0,94 0,83 0,88 0,93 
Class 5 0,21 0,18 0,13 0,11 0,13 

Total salt used (tons/lane km) 4,47 4,68 2,68 2,86 3,59 
Road classification Class 1 4,39 4,80 2,07 2,14 3,44 

Class 2 4,93 5,63 3,13 3,31 4,13 
Class 3 4,36 4,39 2,64 2,84 3,42 
Class 4 0,68 0,47 0,42 0,44 0,47 
Class 5 0,11 0,09 0,07 0,06 0,07 

Annual sand use (tons) 995 508 849 090 813 398 719 994 604 891 

Other chemicals used:  
 NaCl (tons) 293 100 257 172 183 124 182 417 225 538 

 

Note: The figures for class 4 and 5 are mainly salt consumption in gritting sand as there is no bare pavement       
policy for these classes. (calculated using centerline kilometers). Sweden’s figure for tons/km is based upon 
calculations with a road length of about 27000 km. 
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Table I-4. Emissions from the road sector (2004 – 2008) 
 

 2004 2005  2006 2007 2008 
CO2 (million tons) 19,4 19,7 19,6 19,8 19,4 
HC (kilotons) 45 43 39 36 32 
NO2 (kilotons) 87 84 79 77 70 
Sulphur (tons) 40 19 16 19 19 

 
 
When taking into consideration the road architecture from a maintenance and 
operation perspective, the Swedish Road Administration tries to enhance and evolve 
the existing values by allowing better equipment and pleasing esthetic details rather 
than redesigning the road environment. This is done by annexing operational 
instructions regarding target levels and maintenance plans to maintenance contract 
tender documents. Examples of issues that are described are: 

- how and when pretty and biologically valuable flora is to be mowed 
- how to execute clearings to preserve panoramic views of surrounding 

landscape 
- how roadside plantations and green areas are to be watered, cleared 

and weeded 
- how to care for indicated tourist roads, cultural roads, historic bridges, 

milestones and other culturally important objects in the proximity of 
the road 

 
A new handbook is being produced for the maintenance of vegetation in the road 
environment in order to facilitate the management of green areas. In addition, 
certified green inspectors are to participate in determining the final handover 
examinations to certify that the administration receives the quality ordered.  
 
The electric consumption of the road sector is presented in Table I-5. About 70% of 
the electricity consumed is used for road lighting. The consumption has increased 
over the years and the reasons for this are: 

- gradual transition from a variety of local providers of electric power to 
one single provider purchased on a national basis (approx. 5-10% of 
the installations remain to be transferred to the centrally purchased 
provider) 

- transition from calculated estimates to metering 
- increase in the amount of electric installations on the road network 
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Table I-5. Total energy consumption (2004 – 2008) 
 

 2004 2005  2006 2007 2008 

Overall Energy Usage (MWh)  128 404 139 872  147 417  150 695  161 699 
 
 
The total number of road lighting luminaries in Sweden is estimated to be between 
2.1 and 2.5 million. Approximately 150 000 of these are placed on the national road 
network and belong to the Swedish Transport Administration. In general only long life 
high pressure sodium luminaries are installed. The goal is to decrease the number of 
road lighting fixtures by 20%.  
 
The Swedish Road Administration is currently testing and introducing more energy 
efficient lighting products in operations on roads and technology in road lighting in a 
project called “New Light”. The target is to reduce carbon dioxide emissions, electric 
consumption and life cycle costs and the project is conducted in cooperation with 
other authorities and suppliers. 
 
A wide range of different environmentally friendly practices and equipment are used, 
for example: 

- noise barriers are used where applicable and economically feasible   
- low-noise pavements are being tested and evaluated continuously on 

sections of major roads in urban areas 
- a quality monitoring method/vehicle is being developed and tested for 

bicycle path pavements 
- defined age and environmental restrictions on what kind of vehicles 

may be used by own staff on field missions 
- an “environmental shovel” with a wider blade has been developed for 

snow removal. The shovel permits higher speed saving up to 20% of 
fuel consumption 

- policy regarding maximum recycling of asphalt 
- looking into possibilities in lowering the temperature of hot mixes by 

up to 30°C 
- a bonus system for environmentally friendly machinery 

 
The bonus system for environmentally friendly machinery has been used since the 
late 1990’s and it is based on environmental criteria that are included in the contracts. 
The system divides vehicles and machines into three different classes: red, yellow 
and green. Normally a vehicle in class yellow receives no bonus or reduction of the 
price. The level of the reduction/bonus is calculated from socio-economic costs for 
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various particles and emissions like NOx, HC and CO2. In the future possible 
requirements will be focused on greenhouse gases as the contractors now have a 
good fleet when it comes to particles and other emissions.   
 
All employees within the Swedish Road Administration have to take part in an 
interactive web course on environmental issues related to road management. 
Another environmental type of training includes courses in environmental law and 
specially designed and mandatory classes in environmental issues for the 
contractors.  
 
 
Road maintenance and quality control 
 
Operations and maintenance have been contracted out entirely since the year 1997. 
Up until 1992, all operation work was done in-house. The contracts are area specific 
and based on 130 operational area maintenance contracts. An area normally 
comprises 500 to 1000 kilometers. The contract type used is a hybrid type, which 
includes a combination of performance based and traditional requirements for the 
performance level of service delivery. In other words both fixed prices and unit prices 
are used depending on the nature of the work. The advantage of performance based 
service agreements is that most risks fall on the contractor, which gives them 
incentives to propose and use new methods and products. In addition, penalty 
clauses are included in the contracts. This is necessary because the PBSA is a lump 
sum contract.  
 
The administration has a close and continual dialogue with its road contractors. The 
commissioning party and the contractor also cooperate with each other on 
developing new technology and new working methods to make the work more 
efficient.  
 
The maintenance contracts include several different and varying tasks, for example: 

- winter operations 
- care of gravel roads and paved roads 
- repairing minor road surface problems 
- collecting rubbish 
- cleaning and clearing ditches 
- cleaning road signs and bridges  

 
Quality control and measurement of outcomes of winter services and pavements are 
conducted through physical inspections/spot checking, quality plans, sensors, 
statistical sampling and customer complaints. The biggest challenge is to formulate 
measurable and objective requirements so that the contractor’s performance can be 
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measured. The service conditions on rest areas are measured through spot checking 
and the frequency of these depends on the road classification, region and time of 
year. The spot checks on all issues are mostly done by own personnel, but 
consultants also help to perform the control work. If a quality deviation is proved, a 
deduction is made in accordance with pre-determined rules.  
 
The requirements related to surface maintenance work are based on general 
specifications of different factors, as for example:  

- uneven surfaces widthways (ruts) 
- uneven surfaces lengthways (vibrations) 
- falls 
- frictions 

 
The Swedish Road Administration has implemented a system that manages GPS-
data received from the contractors’ winter vehicles, a so called “shadowbox”. The 
system is already today being used in some operational areas. To prevent the 
system for being too precise and complicated, ten requirements, which are 
considered most important for the customers, are chosen and focused on. 
 
Another new project in process is the development of more standard images for a 
clean road area and winter roads that can be used for inspections to ensure more 
consistent assessment across the country.  
 
 
Costs and market of service providers 
 
The cost of maintaining the standard for operations and maintenance is estimated to 
be SEK 8.9 billion (€964 Million) for the year 2010. In addition, there is an 
accumulated maintenance need of around SEK 20 billion (€2.2 Billion). The costs of 
winter services, pavements and rest areas have remained fairly constant through the 
last five years and are presented in Table I-6.  
 
Table I-6. Total costs for winter maintenance, pavements and rest areas 
 

COSTS  
SEK (millions using current prices)  

2004 2005 2006 2007 2008 

Overall Maintenance Budget 6 920 7 310 7 490 7 736 8 256 

Winter services 1 867 1 925 1 979 1 808 1 851 

Pavements 2 467 2 642 2 636 2 959 3 288 

Rest areas - 73 76 76 75 
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The available budget for 2010 will be divided in the following way: 
- paved roads  SEK 3,0 billion (€324 Million) 
- bridges/tunnels  SEK 1,0 billion (€108 Million) 
- winter operations  SEK 1,9 billion (€205 Million) 
- road equipment  SEK 1,2 billion (€130 Million) 
- other operations/maintenance SEK 1,6 billion (€173 Million) 

 
Tables I-7 and I-8 show the market share of the private market from two different 
perspectives. 
 
Table I-7. The market share of different service providers in 2008 for current road 
maintenance, winter services included (Swedish Road Administration, 2009) 
 

Maintenance of roads 
2008 

Expenditure  
MSEK 

2008 
Expenditure 

% 
Svevia (former VV Produktion) 1785 51 

Peab 420 12 

NCC 385 11 

Skanska 280 8 

Other 630 18 

Total 3500 100 
 
 
Table I-8. The market share of different service providers in 2008 for current road 
maintenance, resurfacing included (Swedish Road Administration, 2009) 
 

Maintenance of roads 
2008 

Expenditure 
MSEK 

2008 
Expenditure 

% 
Svevia (former VV Produktion) 945 27 

NCC 700 20 

Skanska 630 18 

Peab 455 13 

Asfaltbeläggningar i Boden 140 4 

Sandahls Grus & Asfalt  70 2 

Other 560 16 

Total 3500 100 
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There are on average 4 competitors for each area contract. The difference between 
the winning tender and the runner-up can vary greatly from around 1 percent to even 
30 percent in some cases.  
 
Once a contractor has been chosen, the first step is to arrange a start up meeting. 
Construction meetings are held on an ongoing basis. In addition, the administration 
takes part in the arrangements of the Supplier Days, which are designed to offer 
visitors an opportunity to meet the client and receive some information on how to 
become an official contractor or how the tender process works. This year’s event 
attracted 342 external suppliers form 13 different countries.  
 
 
Practices for R&D and competence development 
 
The Swedish Road Administration seeks to make the organization more attractive 
and to ensure the whole infrastructure sector will have the required skills in the future.  
This is accomplished by focusing on issues related to students and professionals in 
the industry, as well as the administration’s own employees. Moreover, the 
administration takes an active role in national and regional networks such as Social 
Infrastructure Builders and KIA, which is a partnership between the Swedish 
Transport Administration, contractors and suppliers.  
 
In order to attract younger professionals into the industry, the Swedish Road 
Administration takes part in trade fairs, welcomes student visits, holds lectures and 
seminars at higher education establishments, employs summer workers and offers 
work experience opportunities. In addition, the administration offers opportunities to 
undertake degree work at various levels and participates in the organizing of the 
nationwide social infrastructure development competition called Future City, which is 
a competition for 13-15 year old school students. At approximately 18 month intervals, 
a group of 15-20 trainees are recruited to the Swedish Transportation Administration. 
The trainee program is designed to provide a broad understanding of the 
administrations’ role, areas of operation and to support the trainees in their career 
development and to help them to establish networks.  
 
The administration has a personnel policy that aims to balance their own available 
resources/competences with those of the suppliers and partners to ensure an 
effective development of the sector. The goal is to offer an interesting and 
challenging work that enables the staff to further develop their skills in good working 
conditions in a flexible organization. Job satisfaction is in general measured every 
year in form of an employee satisfaction index. Figure I-4 indicates that the 
satisfaction level has risen slightly in the recent years. The measurements have also 
shown that the factors that the administration needs to focus more on are stress 
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factors, work-life balance, stress symptoms and job satisfaction. Other measured 
factors are for example competence development, involvement, recognition, physical 
work environment, information/cooperation and leadership.  
 
 

 
 

Note: NMI = ESI (Employee Satisfaction Index), Svarsfrekvens = response rate 

 
Figure I-4. The Employee Satisfaction Index in 1998 – 2008 (Swedish Road 
Administration, 2009)  
 
 
Mentoring in the administration is designed to support new employees and 
employees with new positions in developing their personal and employment related 
qualities. Both external resources and close colleagues are used in the mentoring 
program as the administration aims to tailor each program to the individual 
concerned. In addition, parallel working and skills exchange are used in combination 
with mentoring. Younger employees, who have been identified as having the 
potential to develop in an area that is important for the company, have the 
opportunity to take part in a training course. The course aims to help employees to 
find out more about themselves, how they work with others and how they react in 
certain situations. 
 
The Swedish Road Administration has an annual training budget of approximately 
SEK 20000 (€2160) per employee, but in general younger employees need more 
training in form of different courses etc. Every employee is required to attend basic 
training courses in environment and road safety. In addition, employees whose work 
entails being on roads must take part in health and safety courses. The Swedish 
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Road Administration also runs a training program that consists of several 
freestanding courses in operations and maintenance, for example: 

- Control and Maintenance Engineering (e.g. winter services, road 
conditions information system, pavements, gravel roads) 

- Road Traffic Safety  
- Legal and Financial (e.g. contract law) 
- Laws and Regulations (e.g. local traffic regulations, authority powers) 
- Environment  
- Specialist Areas (e.g. geo engineering, road construction, surfacing) 

 
The Swedish Road Administration is required to help ensure that the transport 
system is developed in accordance with the transport policy goals. All developments 
implemented or funded by the administration are based on these policy goals.  The 
aim is to create more customer benefit and to further develop the practices of the 
administration and to make them more efficient.  
 
The annual operations and maintenance R&D budget is approximately SEK 60 
million (€6.5 Million). The research and development work can be divided into two 
parts where the first part concentrates on increasing expertise and focuses on 
research in new areas. Funding is provided for doctorate studies and for the 
development of know-how. The second part concentrates on business related 
development and includes work done in cooperation with contractors, consultants 
and supply problems such as new types of machinery in road maintenance. An 
example of a current development project is the Winter Model. This model is 
expected to be able to calculate the standard for winter road conditions, for example 
what the consequences on road safety would be for not salting roads. 
 
In principle, the Swedish Road Administration considers product and other 
development to be under the responsibility of the contractors. However, the 
administration has noticed that both product and other development in operations 
and maintenance have been very poor over the past years and the fear is that this 
trend will continue. Therefore, the Swedish Road Administration will continue to 
actively monitor developments on the market and possibly stimulate necessary 
product development.  
 
The Swedish Road Administration is involved in several forums, national and 
international organizations, for example with CDU (Centre for Operations and 
Maintenance), NVF (the Nordic Roads Association), AURORA, CEDR and PIARC. 
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Annex J: Questionnaire Cover Letter 
 
The cover letter for the questionnaires that were sent out to the countries that 
participated in the study: 
 

 



Annex K 

 

 

125 

Annex K: Questionnaire for Task 1 
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Annex L: Questionnaire for Task 2 
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Annex M: Questionnaire for Task 3 
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Annex N: Questionnaire for Task 4 
 
 

 



Annex N 

 

 

143 

 



Annex N 

 

 

144 

 

 



Annex O 

 

  
 145 

Annex O: Pictures from project  
 
 
 
Country visit to Minnesota/USA, January 2010: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(© Pekka Pakkala) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(© Pekka Pakkala) 
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The Road to Excellence Workshop, Stockholm March 24th to 26th 2010: 
  

     
 
 
 
 
 
 
 
 
  
Hjalmar Strömberg, Swedish  
Transport Administration 
(© Pekka Pakkala) 
 

 
 
 
 
 
 
 
 
 

Tytti Viinikainen,  
Finnish Transport Agency 

(© Pekka Pakkala) 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Jørgen Thorsgaard,  
Danish Road Directorate 
(© Pekka Pakkala) 
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Eva Lodenius, Aalto University 
(© Pekka Pakkala) 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Antti Talvitie, Aalto University 
(© Pekka Pakkala) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Donald Bell, Halcrow group LDT, Scotland 
 (© Pekka Pakkala) 



Annex O 

 

 

148 

 
 
 
 
 
 

 
 

 (© The Swedish Transport Administration) 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 (© The Swedish Transport 
Administration) 

 
 
 
 
 

 
 
 
 
 

Arne Johansson, Swedish  
Transport Administration 

(© The Swedish Transport Administration)  
 

 
 
 
 
 
 
 
 
 
David Arran, Transport Scotland 
(© The Swedish Transport Administration) 
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Lena Erixon, Swedish Transport Administration 
David Arran, Transport Scotland 
Jan Ölander, Swedish Transport Administration 
 (© Pekka Pakkala) 
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

(© The Swedish Transport 
Administration) 
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Final Steering Group Meeting in Helsinki, June 4th 2010: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(© Pekka Pakkala) 



Swedish Transport Administration, 781 89 Borlänge, Street address: Röda vägen 1
Telephone : +46 (0)771-921 921, Text telephone: +46 (0)243-750 90 
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