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Preface 

 

In July 2006 Jernbaneverket engaged the German group of VWI and partners to work out 

a “Feasibility Study concerning High-Speed Railway Lines in Norway”. The study includes 

the corridors 

·  Oslo – Gøteborg 
·  Oslo – Stockholm 
·  Oslo – Trondheim 
·  Oslo – Bergen 
·  Oslo – Kristiansand / Stavanger 

and may be some combinations of these corridors. 

 
Partners of the core group and their fields of work are: 

VWI Verkehrswissenschaftliches Institut Stuttgart G mbH  
�  Project administration, operation, evaluation, costs and benefits 

Intraplan Consult GmbH 
�  Passenger transport demand, market study, modal-split calculations 

IGV Ingenieur Gesellschaft Verkehr 
�  Network basic construction, infrastructure planning 

The core group was in Phase 1 and Phase 2 supported by three scientific university part-

ners 

Institute for Railway and Transportation Engineerin g of the University of Stuttgart 
(Teach and Research Division of Railway-Vehicle-Technology included) 
�  Operation basics and operation of lines, investment costs, power supply, maintenance 

Institute of Land and Maritime Transportation of th e Technical University of Berlin 
- Specialised Field concerning Railway Vehicles 
�  Basics of technical conditions and costs of railway vehicles 

Institute of Transportation Constructions of the Te chnical University of Dresden 
– Chair for Planning and Design of Infrastructure for guided Transport  
�  Basic technical conditions for high-speed railway infrastructure 

 
The study meanwhile is divided into three phases.  

In Phase 1 (see [12]) there was a comparison of existing European High-Speed-Concepts 

to point out what high-speed really means. This also included a detailed analysis of the 

Transport Market and the potentials for High-Speed Railway Services in Norway. As a 

result of these two steps the corridors were regarded particularly according to their poten-

tial of getting a positive result in the following cost-benefit-analysis. 

The result of Phase 1 pointed out that the corridors Oslo – Trondheim and Oslo – Gøte-

borg should be studied more detailed in Phase 2.  
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Figure 0-1: Work packages of the feasibility study (Phases 1 and 2) 
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In Phase 2 (see [13]) operation and infrastructure planning for the two chosen corridors 

was worked out. The impacts and effects of High-Speed-Railway-Transport were then 

analysed. With this basic information costs and benefits were calculated and there was a 

conclusion with the recommendations of the group about the realisation of High-Speed-

Railway-Service in Norway. 

 

Additionally Jernbaneverket expanded the order with a Phase 3 (reported in this paper) to 

analyse more detailed the corridors to the south-west of Norway. Here the corridors to 

Bergen (different variants), to Kristiansand, to Stavanger (different variants) and between 

Bergen and Stavanger (different variants) were regarded due to the infrastructure and 

operation planning and the costs.  

The working steps of Phase 3 are shown in Figure 0-2. 
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Figure 0-2: Work packages of the feasibility study (Phase 3) 
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As shown in the figures above there was a more detailed study in Phase 2 for two corri-

dors including a cost-benefit-analysis for the two new lines. Within Phase 3 there is a sim-

plified study in comparing the other corridors for High-Speed-Railway Lines only by com-

paring costs and demand to get a ranking within these corridors. 

 

The whole feasibility study answers the question if High-Speed-Railway-Lines in Norway 

show a positive result in an economic evaluation. 

 

It is not the assigned task to clarify the question which line should be build first. 
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1 Methodological Concept 

 

The feasibility study follows the general methodology of planning public transport systems 

as shown in Figure 1-1. This iterative concept is worked out in several loops with the fea-

sibility study being the first of them. All single steps (1 to 7) are worked out, sometimes 

making rough estimates. With further loops planning and design become more detailed 

and calculations are getting more precise.  

 

Figure 1-1: Methodology of Iterative Planning and Design of Public Transport Systems 

Start

1.) System Definition

2.) Fixing of Stops

3.) Alignment

4.) Calculation of 
Travel Times
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6.) Operating Concept

7.) Costs & Revenues 
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Results

Reserves
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Planning

Start
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Planning

 

 

The selection of corridors to be regarded was oriented on existing railway corridors and 

refers to the ideas of Høyhastighetsringen AS and Norsk Bane AS (Haukeli) but the de-

velopment of the projects was done by the study group according to the principles of 

planning as they were already applied to the lines to Trondheim and Gøteborg. As well as 

the infrastructure planning, the operational concepts have been developed new by the 

study group. They are adapted to the specific requirements of High-Speed-Traffic in Nor-
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way with relatively low demand potentials and therefore the need of a high cost efficient 

planning. Thereby, these concepts differ from the suggestions of Høyhastighetsringen AS 

and Norsk Bane AS which plan to run much more trains per day and have a lot of stops 

on the line. 

 

The studies of Phase 3 are done for the corridors 

�  Oslo – Bergen with different variants  

o via Hønefoss, Geilo, Voss (Hallingdalen/Hardangervidda) 
o via Drammen, Kongsberg, Geilo, Voss (Numedalen/Hardangervidda) 
o via Haukeli 

�  Oslo – Kristiansand (with and without a new High-Speed-Line Drammen - Pors-
grunn) 

�  Oslo – Stavanger with the variants 

o prolonging the line from Kristiansand to Stavanger 
o additional line from Haukeli to Stavanger 

�  Stavanger – Bergen also with the variants 

o prolonging the line from Stavanger to Bergen 
o connecting the branches from Oslo to Bergen and from Oslo to Stavanger 

via Haukeli. 
 

Feasibility of High-Speed-Railway Lines in these corridors was proofed by calculating the 

costs for a new railway offer with the requirement of new infrastructure and new vehicles. 

 

On the basis of operation concepts an alignment planning for the different corridors was 

made. For the planned lines travel-times and traffic demand were calculated. 

Finally costs of operation were determined, added to the investments for infrastructure 

and vehicles, and brought in relation to the demand that could be reached. With these 

results the “needed benefits” to get a positive result in an evaluation were calculated. 

“Needed benefits” means the amount of benefits which is necessary to equalise the above 

mentioned costs. 

By comparing this “needed benefits” with the realised benefits in the evaluation for the two 

corridors to Trondheim and Gøteborg there was made a ranking over all the lines to get 

an idea whether different corridors have a chance for a positive result in a cost-benefit-

analysis or not. 
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1.1 Case With and Case Without 

 

The macroeconomic evaluation of projects requires investment costs to be compared with 

all the project-related advantages and disadvantages (project impacts). The quantification 

of these impacts is done by comparing the so-called “with” scenario (case with) with the 

“without” scenario (case without or reference case). 

The “with” scenario differs from the “without” scenario only by including the transport infra-

structure investments that are to be evaluated. All the changes in the project’s impact area 

are captured here.  

 

The “without” scenario is not necessarily the same as the current status. It should show 

the situation for that time when the project to be evaluated goes into operation (see chap-

ter 1.2). 

 

 

1.2 Reference Case 2020 

 

Calculating costs of the new High-Speed-Rail-Offer in Norway for the regarded corridors is 

made by comparing variants of rail service for the year 2020. 

Basis of the comparison is the so-called “reference case 2020”. This variant includes the 

realisation of all infrastructure projects that are fixed in the planning (or even started to be 

realised) for rail and road until 2020. In the reference case 2020 the infrastructure invest-

ments planned by Jernbaneverket are said to be realised. 

 

This means that costs and effects on traffic demand of these projects are not calculated 

within the feasibility study for High-Speed-Rail. 
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2 Alignment Planning 

2.1 Basic Aspects 

 

The aim of Phase 3 was to find out which of the several corridors to be investigated in 

Southwest Norway has a chance of a good result in a cost-benefit-analysis. Besides the 

planning of new High-Speed-Lines along existing lines e.g. Oslo – Bergen or Oslo – Kris-

tiansand the corridors of the two projects of Norsk Bane AS (Haukeli) and Høyhastighets-

ringen AS had to be considered.  

 

In the stage of planning of a feasibility study with the task to find out which of the corridors 

is worth for further investigation, it is sufficient to make the alignment planning in a scale 

of 1:250.000.  

 

Neither from Norsk Bane AS nor from Høyhastighetsringen AS an alignment planning 

from their concepts was delivered. Based on general information of the two companies 

from several meetings and the internet, the study-group developed their own suggestions 

for the alignment planning according to the concepts. Therefore the proposed lines from 

VWI-Group differ from the planning of the two companies. It was not a task of Phase 3 to 

evaluate the quality of the concepts of Norsk Bane and Høyhastighetsringen but to see 

them in comparison with all the other corridors. 

 

All used parameters are according to the European standard of the TSI. 

 

The alignment planning was based on field studies by IGV in all investigated corridors. 
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2.1.1 Freight Traffic 

 

For all the investigated corridors freight-traffic had to be considered. Jernbaneverket made 

an estimation about the volume of freight-traffic in future and what requirements for the 

infrastructure can be derived from this. It has to be assumed that freight-traffic on all lines 

will be between two and three times higher than today.  

That means for all corridors that there are two tracks necessary to run High-Speed traffic, 

regional and freight traffic. This could in principal be realised by a new double track line or 

a new single-track High-Speed-Line with using the existing line for freight and regional 

traffic like it was done in Phase 2 in the corridor Oslo - Trondheim.  

It has to be assumed that the speed of the freight-trains is rising due to modern material. 

Nevertheless there will remain a significant difference in maximum speed of High-Speed-

Trains and freight-trains.  

 
Detailed simulations in Phase 2 in the corridor Oslo – Trondheim showed that it is very 

difficult to combine High-Speed- and freight-traffic on the same line even if it is double 

track. It causes restrictions in operation and because of overtaking and the lower priority 

of freight-traffic on High-Speed-Lines the saved travel-time for freight-trains is not as high 

as expected. Especially in the corridors between Oslo and Bergen this is more important 

because there have to be expected around 20 daily freight-trains per direction which 

means at least a train an hour in the operating concept.  

On the line from Oslo to Bergen via Hallingdal and Hardangervidda there was at first 

worked out a new double-track line for both High-Speed and freight. The results showed 

that the gradient has to be even higher than on the existing line because of the shorter 

and more direct High-Speed-Line, so loads of the freight-trains will decrease. The opera-

tion of freight-traffic has not a very high quality because of often stops caused by overtak-

ing by High-Speed-Trains.  

 
In the Haukeli-Concept, the average speed of the High-Sped-Trains is reduced by more 

stops. This increases the possibility of running freight-trains as well. This might be another 

concept with medium speed but it has nothing to do with a High-Speed-Concept where 

trains are really competitive to air-traffic. In the opinion of the VWI-group it is no solution to 

consider more stops of High-Speed-Trains to decrease the average speed and out of that 

to get more capacity for freight-traffic. High-Speed-Trains have to stop at the main poten-

tials and have to realise very short travel times.  
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The only reason to reduce the speed is in areas with difficult topography to save invest-

ment costs and this should be done only in restricted sections. But it has to be controlled 

in cost-benefit-calculations if the lower speed in parts of the line really increases the cost-

benefit-indicator. This will be a task of later detailed investigations. 

 

 

2.1.2 Considerable Planning of Jernbaneverket 

 

In the reference case 2020 there are several projects, mostly in eastern Norway in the 

area of Oslo, which have to be assumed to be realised as they are necessary to increase 

capacity and to shorten travel-times in central parts of the Norwegian Railway Network.  

 

This includes Ringeriksbanen between Sandvika and Hønefoss, the new double-track line 

from Eidsvoll to Sørli, Oslo – Ski and Sandbukta – Moss, the fully upgrading of Vestfold-

banen between Drammen and Larvik as double-track and from Larvik to Porsgrunn as 

single-track. Also the new double-track-line between Lysaker and Sandvika and the dou-

ble-track section Stavanger – Sandnes, which are already under construction, will be fin-

ished then.  

For the Lieråsen-Tunnel between Asker and Drammen was assumed that the speed can 

be increased to 160 kph.  

 

In Vestfold it had to be assumed that the Vestfoldbanen is upgraded for a speed of 200 

kph on the whole line between Drammen and Larvik and that there will be built a new line 

for the same speed between Larvik and Porsgrunn.  

 

Continuing further south Jernbaneverket has plans to build new Grenlandsbanen between 

Porsgrunn and Skorstøl. But this part of the line from Oslo to Kristiansand was part of the 

study, so also the investments of Porsgrunn – Skorstøl are included.  

 

The new Jærbanen between Stavanger and Sandnes is under construction and will be 

finished next year. This is an ordinary railway-line with a maximum speed of 100 kph due 

to the high frequency local-traffic. It was assumed, that the High-Speed-Traffic is using 

this line although it is not a High-Speed-Line. 
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2.1.3 Capacities 

 

If the transport offer is increasing, the Oslo-Tunnel might be critical because of capacity-

restrictions of the tunnel. Within a complete High-Speed network maximum 2 or 3 addi-

tional trains will pass the Oslo-Tunnel in peak-hours, depending from the concept which is 

chosen. In sum with today’s offer 20 or 21 trains have to pass the tunnel which is within 

the maximum capacity of the tunnel. An additional offer on Ringeriksbanen from Hønefoss 

has therefore to be combined for instance with the local traffic Skøyen – Ski. Freight trains 

have to pass the tunnel outside peak-hours.  

 

From the view of High-Speed-Traffic there are expected no capacity-problems in the Sta-

tion Oslo S. High-Speed-Trains could be combined for example Stavanger – Oslo – 

Trondheim or Bergen – Oslo – Gøteborg, so it is only one platform needed for both con-

nections to/from Oslo. There might be problems with the local-train-traffic, but they are not 

regarded in this study. 

 

As the Airport-Train will be prolonged to Drammen, there have to be made capacity-

calculations if the Lieråsen-Tunnel has enough capacity to run all the different trains 

through. This has to be seen together with the Oslo-Tunnel.  

For this investigation it was assumed that the capacity is high enough. 

 

 

2.1.4 Environmental Aspects 

 
Environmental aspects are an important issue in the planning of High-Speed-Rail. In 

phase 3, where no cost-benefit-analysis was to be done, environmental aspects are not 

monetised. As an example, reduction of CO2 is calculated in tonnes and compared with 

the reductions for the lines to Trondheim and Gøteborg (see chapter 6.1). Nevertheless all 

these aspects have been an important issue of the study. Following aspects have been 

mentioned:  

·  landscape / cityscape, 
·  community and outdoor life, 
·  cultural heritage and 
·  natural resources. 

 

As planning of High-Speed-Rail starts with a feasibility study in a rather large scale, not all 
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these non-monetised aspects can be considered. Detailed planning in a later phase has to 

deal with all aspects in an Environmental Impact Assessment according to the Norwegian 

Planning and Building Act.  

 

In this study basis of the alignment planning are maps in a scale of 1:250.000, where 

smaller local environmental areas are not shown. The task is more to find the general 

alignment, choosing the right corridor and the optimal speed according to topography, 

stop patterns and investment costs. This planning will be optimised – also in the point of 

view of environmental aspects – during the following phases of planning if there will be a 

decision to build such a line. Therefore the actual alignment is not fixed finally and can be 

moved also because of environmental issues. 

 

However, in all stages of planning, recognisable aspects are part of the study. At this 

stage following aspects have been considered: 

·  impacts on National parks and large protected areas, 
·  wildlife crossings and fencing, 
·  compensating measures for local communities. 

 

The planning of the lines in this study avoided all national-parks except the Folgefonn 

Nasjonalpark which is crossed with a tunnel in the Haukeli-concept and this will therefore 

cause no impact to the park.  

The planned Trillemarka Nasjonalpark is not touched by the alignment along Numedalen. 

The alignment along existing line near Finse will pass through Finse biotopverneområde. 

 

Wildlife crossings are considered every 2, 3 or 5 km due to the density of wildlife, what 

means that there is a range of around 80 crossings between Hønefoss respectively 

Kongsberg and Bergen. On the branch from Haukeli to Stavanger 5 wildlife crossings are 

considered due to the high share of tunnels. Additionally road crossings with low traffic 

load and crossings for farming can be used by wildlife.  

There are fences to be built all along the lines to avoid that animals enter the tracks.  

 

Tunnels avoid almost all impacts from the new High-Speed lines and allow free crossing 

of deer. Table 2-1 shows the tunnel shares of the investigated corridors. 
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Table 2-1: Tunnel shares of the investigated corridors 

Line Tunnel share [%] 

Oslo – Bergen via Hallingdal 45 

Oslo – Bergen via Numedal 45 

Oslo – Haukeli – Bergen 66 

Haukeli – Stavanger 79 

Porsgrunn – Kristiansand 48 

Kristiansand – Stavanger 55 

Stavanger – Bergen 86 
 
The other aspects have been recognised as risks and are included in the uncertainty-

analysis by Metier AS [11]. In these costs consequences of environmental aspects are 

included.  

Impact on landscape/cityscape is not considered but figures of radii and crossing sections 

(see [12]) illustrate claiming of area and the dimensions of the infrastructure. 

 

 

2.2 Investigated corridors 

2.2.1 Oslo – Bergen via Hallingdal and Hardangervid da 

 

The line is planned as a single-track-line for High-Speed with crossing sections due to a 

regular hourly service. There should be realised several connections between the new line 

and the existing line. This allows high flexibility in operation in case of avalanches, rock 

fall or necessary maintenance and it allows to start High-Speed-Operation step by step. 

The location of these connections has to be fixed later during detailed planning. 

 
Ringeriksbanen was assumed to be realised. Therefore the planning from Bergen towards 

Oslo ended at Hønefoss.  

 
To reduce investment costs the new line is going parallel to existing long tunnels wherever 

this was possible to use the existing tunnels in a rescue-concept to save service-tunnels. 

Due to the same reason it was also tried to plan tunnels along mountain shoulders and to 

make rescue-exits to the valley-side. 

 

The line starts in Bergen with a second parallel Arna-Tunnel which turns east around 2 km 

before reaching Arna station with the existing line. The line is going south of the existing 
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line in a long tunnel to Trengereid. From Trengereid to Bogegrend the line goes parallel to 

the existing tunnel before it passes Bogegrend, Vaksdal and Fossmarkli in the east. Close 

to Stanghelle the High-Speed-Line crosses the existing line and passes Dale in the north-

west. From Dale the line goes parallel to the existing tunnel towards Horveid passing Bol-

stadøyri and Jørnevik in the south. At Evanger the line crosses again to north and goes in 

a tunnel to Liland and from there again parallel to the existing tunnel into Voss. 

From Voss up to Mjøllfjell the line goes more or less parallel to the existing line partly in 

tunnel along the valley side. From Mjøllfjell the line goes straight towards Hallingskeid in a 

13 km long tunnel.  

It is not useful to go via Myrdal because of the Gravhalstunnel which has no gradient (both 

ends on the same height) and therefore the gradient west of the tunnel has to be too high. 

There are restrictions in the TSI about long sections with high gradients on High-Speed-

Lines because of overheating of the engines.  

From Hallingskeid the new line goes parallel to Finsetunnelen to Finse and from there 

more or less parallel to the already upgraded existing line to Haugastøl. Between Hau-

gastøl and Ustaoset it is difficult to find an alignment along the Ustevatn because the 

lakeside is densely populated with cabins and there is therefore probably a tunnel neces-

sary. These uncertainties were considered in the risk analysis.  

Similar problems will occur ongoing to Geilo, where the next regular stop is located. From 

Geilo down to Nesbyen there are rather good conditions for building a High-Speed-Line as 

the valley is quite wide and has a constant low gradient. The line follows more or less the 

existing line passing � l and Gol in tunnels. 

Between Nesbyen and lake Krøderen the valley is more narrow and not that straight any 

more, thus there are more tunnels necessarys to cut the narrow curves of the existing line. 

The High-Speed-Line leaves the lakeside with a tunnel climbing up to Sokna and from 

there down to Hønefoss. 

From Hønefoss Ringeriksbanen is assumed to be built.  

 

The alignment is shown in the plans 2-1 to 2-4 in the annex. 

 

The line from Bergen to Hønefoss is 338 km long which is 34 km shorter than the existing 

line. In addition with the 60 km which can be saved by realising Ringeriksbanen, the dis-

tance between Oslo and Bergen is reduced by 94 km.  

 



   Feasibility Study Concerning 
 High-Speed Railway Lines 
 in Norway 
 
 

- 11 - 

The design-speed of the line is between 200 and 250 kph, the maximum gradients are  

30 ‰ on a short section close to Reimegrend between Voss and Mjøllfjell, 28 ‰ between 

Mjøllfjell and Hallingskeid and 24 ‰ before entering the Finsetunnel east of Hallingskeid.  

 

On the existing line an additional feeder-system has to be installed to access the not 

served towns to the High-Speed-Service and to serve the traffic along the line. Freight 

traffic will also be operated on the existing line. 

 

 

2.2.2 Oslo - Porsgrunn - Kristiansand 

 

In the corridor Oslo – Kristiansand there are three alternatives between Drammen and 

Grenland: 

·  following Vestfoldbanen to Porsgrunn, 
·  building an new line along existing Sørlandbanen via Nordagutu or 
·  planning of a new line directly from Drammen to Porsgrunn. 

 

As the overall potentials for High-Speed in Norway are rather low, the group recom-

mended in Phase 1 to follow Vestfoldbanen to save investment costs.  

The second alternative is only an option, if the Haukeli-concept (see following chapter) 

would be realised, because then both lines could be combined until Bø. 

The alternative of a direct connection between Drammen and Porsgrunn might be an op-

tion to shorten travel-times from Stavanger, Kristiansand and Skien/Porsgrunn to Oslo 

with avoiding the longer way over Vestfold. So this could be taken as a variant in a proba-

bly following cost-benefit-analysis. 

 

As a full upgrading of Vestfoldbanen to a speed of 200 kph was assumed to be realised, 

the alignment planning started in Porsgrunn.  

There is an existing planning from Jernbaneverket for Grenlandsbanen between Pors-

grunn and Skorstøl which was the basis of the alignment-planning of the group. There 

should be an option to upgrade the planning of Grenlandsbanen to a speed of 250 kph, if 

a High-Speed-Line to Stavanger via Kristiansand will be realised to get attractive travel-

times. Leaving the existing line in Porsgrunn is in this planning right after the station of 

Porsgrunn. It is also an option to do this at Menstad, where the road is crossing the river. 
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The topography between Porsgrunn and Kristiansand is very problematic for planning 

High-Speed-Rail. There are no higher mountains, but it is going up and down with rather 

steep gradients all the time, and there are almost no valleys to follow. If there are valleys 

there are often lakes with very steep rocky banks where it is not possible to built a High-

Speed-Line along. Therefore there was made an alignment-planning in a finer scale of 

1:50.000 in the area of Tvedestrand, Arendal and Grimstad communes to make these 

difficulties more transparent.  

 

Between Porsgrunn and Kristiansand the only stop with rather high potential is Arendal. 

The centre of the town and the existing station are directly by the sea. It is causing a lot of 

impacts to built the new line through the town-centre with a new station which has to be 

more in north–south-direction compared to the existing dead-end-station in east-west and 

of cause it would be cost-intensive. It would give a very good access from the town-centre 

to High-Speed-Rail, but on the other side bad access for the towns of Tvedestrand and 

Grimstad and the parts of Arendal outside town-centre. 

Therefore it was assumed to build a station outside Arendal between E 18 and the main 

road going into Arendal, so it is good accessibility for bus-feeder-services and park-and-

ride. 

The line is passing Grimstad south of lake Rore and north of Landvikvatnet. Further south 

the line passes Lillesand also in the north and goes straight towards Kristiansand with a 

lot of tunnels necessary. The line is entering Kristiansand parallel to the E 18.  

 

The alignment planning Porsgrunn – Kristiansand is shown in the plans 2-5 and 2-6, the 

more detailed planning in the area of Arendal is shown in the plans 2-7 to 2-9, the profile 

in plan 2-10 in the annex. 

 

The design-speed of Grenlandsbanen is 200 kph, on the rest of the line it is 300 kph, but 

due to the topography this has probably to be reduced in later detailed planning. 
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2.2.3 Oslo – Haukeli – Bergen /-Stavanger 

 

The idea of the Haukeli-concept by Norsk Bane AS is to combine the lines 

·  Oslo – Bergen and 

·  Oslo - Stavanger 

between Oslo and the Haukeli-Pass to save investment costs and then to split them into 

the two branches. With an additional connection from the branch of Stavanger to the 

branch of Bergen, a connection between both towns can be realised as well.  

 

As described in chapter 3.1, it is assumed that the line uses the existing respectively to be 

built line between Oslo S and Drammen. From Drammen the line to Hokksund has to be 

upgraded to a High-Speed-Line. Hokksund is passed in the south and Vestfossen in the 

north. Further on the line goes through Darbu and south of Kongsberg the line enters a 

tunnel towards Hjuskebø stasjon from where the line goes parallel to the existing line to 

Nordagutu where it turns west to Gvarv and Bø. 

At the station of Bø the line leaves Sørlandsbanen and goes further west to Brunkeberg 

and follows from there the E 134 via � mot to Haukeligrend. From there the line enters an 

approximately 30 km long tunnel down to Suldal where the line turns north towards Røldal 

which is passed on the west bank of Røldalvatnet. South of Røldalvatnet the triangle of 

the three branches is located in tunnels. From Røldalvatnet the line goes through another 

long tunnel to Odda which is passed in the west. After crossing the Folgefonn Glacier with 

a tunnel and going through another tunnel once more, Hardangerfjorden is reached. 

Crossing of this fjord is a big challenge because a bridges with a span of more than 1.5 

km for High-Speed-Rail was never built before. An additional problem is that the fjord has 

a depth of about 600 m. Suspension bridges or pontoon-bridges are not possible because 

they are not stiff enough for High-Speed-Rail. So there is a solution to be developed, but 

no matter which solution it will be, it will be very expensive.  

On the western side of Hardangerfjorden, the line follows the coastline to Fosse and from 

there through another tunnel to Tysse and further on to Trengereid. From there the align-

ment is identical to the alignment Bergen – Trengereid of the line via Hardangervidda. 

The branch to Stavanger turns west north of Suldal and reaches Sauda after an approxi-

mately 20 km long tunnel. After passing Sauda the line continues to Etne and Ølen which 

are passed in the south. From there the line turns southwards. It was assumed that the 

line is not going into Haugesund because it is very difficult and expensive to come close to 
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the city-centre and it means longer travel-times for the connection Oslo – Stavanger. If the 

station is outside Haugesund it does not matter if the necessary feeder system has 3 or 

10 km to go. Therefore the station is located approximately 10 km east of Haugesund cen-

tre. South of the station the line enters the around 55 km long subsea-tunnel which ends 

right in the station of Stavanger. 

 

The alignment is shown in the plans 2-11 to 2-14 for the line to Bergen and in the plans  

2-15 to 2-16 for the branch to Stavanger. 

 

Both branches of the Haukeli-Concept have to be built as double-track because of the 

parallel running lines Oslo – Bergen / Stavanger and Bergen - Stavanger. 

 

Design speed for the lines due to the Haukeli-concept is 250 kph. 

 

 

2.2.4 South-Norwegian High-Speed-Ring (Den Sørnorsk e Høyhastighetsringen) 

 

Basis of the concept is a complete High-Speed-Rail-Ring Oslo – Bergen – Stavanger – 

Kristiansand – Oslo on which the High-Speed-Traffic is supplemented by regional and 

local train-services. The result should be the opportunity to drive from every town within 

this ring to every town. 

As described in the Phases 1 and 2 the VWI-Group sees the task of High-Speed-Rail in 

serving the main markets with short travel times. This can be supplemented by other train 

types for regional and local traffic, but as the investigation is focussed on High-Speed-

Rail, the alignment planning was concentrated on the needs of High-Speed-Traffic. Addi-

tionally needed infrastructure for regional and local train-services can be investigated after 

a detailed study of the potentials of such services. 

 

 

Oslo – Bergen via Numedalen and Hardangervidda 

 

In the relation Oslo – Bergen Høyhastighetsringen planned the alignment Geilo – Oslo via 

Numedalen. Besides the alignment along Numedalen there is also planned a differing 

alignment between Bergen and Voss. The last mentioned variant goes from Bergen 
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southeast through Nesttun, crossing the Samnangerfjorden to Eikelandsosen where the 

line to Stavanger switches from the line to Oslo. From there the line goes almost all the 

way in tunnel via Norheimsund to Voss. The section between Voss and Geilo was at first 

following the existing line over Hardangervidda. Beginning of 2007 the planning was 

changed by Høyhastighetsringen AS to an approximately 55 km long tunnel from Voss 

directly to Haugastøl. 

The construction-costs for the section between Bergen and Haugastøl with a tunnel-share 

of more than 80% are for sure higher than the investments for a new single-track High-

Speed-Line parallel to the existing line with using the existing tunnels as rescue-tunnels. 

Therefore the VWI-Group didn’t follow the planning of Høyhastighetsringen and based the 

alternative via Numedalen on the planning of the line in chapter 3.3.1 between Bergen 

and Geilo. This alternative allows shorter travel-times Oslo – Bergen and has significantly 

lower investment costs.  

 

The line from Oslo to Geilo follows on the first part via Asker to Drammen as based in the 

reference case. Further on it follows the planning of the Haukeli-Line via Hokksund and 

turns off from this line close to Darbu.  

The line changes from southwest to north in a tunnel into the existing Kongsberg station. 

Right after Kongsberg the line leaves Numedalen climbing up the eastern valley-side. It 

climbs smoothly up to Tunhovdfjorden. On the northern lakeside of Tunhovdfjorden and 

Pålsbufjorden the goes west before it descends in a tunnel down to Geilo.  

The line goes through a not populated mountainous area and has therefore no conflicts 

with housing and farming areas, but it goes through environmental sensitive areas with 

environmental conflicts. 

 

The alignment for the part of the line from Kongsberg to Geilo is shown in the plans 2-17 

and 2-18 in the annex. 

 

The line via Numedalen is in total longer than the line via Hallingdal although both lines 

have the same length of new line to built, because Ringeriksbanen is shorter than the line 

between Darbu and Oslo.  

An advantage of the line is that Drammen is directly accessed to High-Speed-Trains to 

Bergen, but there is the disadvantage that the line has to be put into operation in total; first 

benefits occur when the whole line is built, stepwise introduction is not possible. 
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Bergen - Stavanger 

 

As described in the Numedal-corridor the line leaves Bergen Central through the town of 

Bergen in a tunnel southwards with an additional stop in Nesttun to serve the southern 

part of Bergen, crossing Samnangerfjorden and turning south to Eikelandsosen and fur-

ther on to Tysnesøya. From the south of Tysnesøya a bridge with a length of about 1’300 

m leads to Stord. South of Stord a subsea-tunnel is necessary where the road-connection 

Trekantsambandet is located. The fjord to cross is about 260 m deep. With a maximum 

gradient of 20‰ on both ramps the length of the tunnel will be almost 30 km long. If it 

should be possible to install a later stop for regional trains at Stord, there is no length on 

land for such long ramps. Therefore the line has to turn north at Stord for a loop to get the 

length. But then the line has to cross Stokkesundet as well, and the length of the tunnel 

increases to 43 km.  

Further south, the line passes Sveio and goes into Haugesund. In the whole area of 

Haugesund the line has to be underground. South of Haugesund the line goes towards 

Boknafjorden which is crossed in another subsea-tunnel which has about the same length 

of 55 km as the tunnel on the branch of the Haukeli-Project. 

 

The alignment is shown in the plans 2-19 and 2-20 in the annex. 

 

The whole line could be single-track with one crossing section in order to the operating 

concept. But the subsea-tunnels have to be built with two separate tubes because of se-

curity reasons. The subsea-tunnels can also be used as a crossing section depending on 

the operating concept. 

 

 

Stavanger - Kristiansand 

 

Between Stavanger and Sandnes it was assumed to use the new double-track-line which 

is under construction although it is no High-Speed-Line. The Jæren area south of Sand-

nes is very flat and an ideal terrain for building a High-Speed-Railway-Line. But it is also 

one of the most important farming areas of Norway with only some barren land areas in 

between. As a High-Speed-Line in a totally flat area needs only 10 to 15 m, it should be 

possible to find an alignment which causes not that much impacts in the farming areas. 
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An alternative to this variant would be to move the line more east and go on a more direct 

way from Sandnes to Egersund through the more mountainous area.  

 

From Egersund the alignment was planned closer to the coast than the existing line. Al-

though it follows the coastline, most of the line via Flekkefjord, Lyngdal and Mandal to 

Kristiansand is in tunnel. This alignment is due to the planned stops of regional trains at 

the mentioned towns to access them to High-Speed as well.  

 

The alignment is shown in the plans 2-21 and 2-22 in the annex. 

 

If there is an alignment-planning only for High-Speed-Rail without serving the towns of 

Flekkefjord, Lyngdal and Mandal, it can also be built further north to use the existing tun-

nels in a security-system like it was done on the Bergen-Line. The investment costs of this 

variant can expected to be lower but the traffic-demand will be also not that high. This has 

to be evaluated in later studies. 

 

The line is single-track with – depending on the operating-concept – one or two crossing 

sections.  

 

 

Kristiansand – Porsgrunn - Oslo 

 

This part of the ring is already described in chapter 3.3.2. Between Porsgrunn and Dram-

men Høyhastighetringen AS suggests a direct line with a connecting station between this 

line and Vestfoldbanen between Porsgrunn and Skien. 
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3 Operation Planning 

3.1 Running Time Calculation 

 
Running times of the High-Speed-Railway Service was calculated with the PULZUFA-

Program [6] of University of Stuttgart. Basis of the calculation is – according to Phase 2 – 

the ICE 3 of Deutsche Bahn AG in the configuration for Norway. 

 

For the considered lines the following figures show the speed-way-diagrams.  

 

Oslo – Bergen via Hallingdal 

 

Figure 3-1: Speed-way-diagram Bergen – Oslo via Hallingdal 
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Oslo – Kristiansand – Stavanger 

 
Figure 3-2: Speed-way-diagram Oslo – Kristiansand – Stavanger without new line Drammen – Porsgrunn 
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Figure 3-3: Speed-way-diagram Oslo – Kristiansand – Stavanger with new line Drammen – Porsgrunn 
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Oslo – Bergen via Numedal 
 
Figure 3-4: Speed-way-diagram Oslo – Bergen via Numedal 

Speed-Way-Diagram
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Bergen – Stavanger via Haugesund Central 
 
Figure 3-5: Speed-way-diagram Bergen – Stavanger via Haugesund Central 
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Oslo – Haukeli – Bergen / Stavanger 

 

Figure 3-6: Speed-way-diagram Oslo – Haukeli - Bergen 

Speed-Way-Diagram
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Figure 3-7: Speed-way-diagram Oslo – Haukeli – Stavanger 

Speed-Way-Diagram
Line Oslo - Drammen- Haukeli - Stavanger
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Bergen – Stavanger via Haukeli 

 

Figure 3-8: Speed-way-diagram Bergen – Stavanger (Haukeli) 

Speed-Way-Diagram
Line Bergen - Haukeli - Stavanger
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3.2 Operational Planning 

 

Basics of the level of service and the operational concepts for the different lines are de-

scribed in chapter 4. 

 

Additional there were made some schematic figures of exemplary timetables as input for 

the further calculations. No detailed planning was made in this working step. 
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4 High-Speed-Offer 

4.1 Oslo – Bergen via Geilo/Voss 

4.1.1 Situation in the Reference Case 2020 

 

Up to 2020 in this corridor Ringeriksbanen Sandvika – Hønefoss is assumed to be real-

ised and the section Lysaker - Sandvika will be finished. 

 
 
4.1.2 Basic Route Management of New Built Line 

 

There are two different lines projected. The two alternative routes both cross the areas of 

the communes Voss and Geilo. Near to Oslo, they differ in the route management. The 

northern alternative follows a quite direct way to Oslo and will touch Hønefoss, while the 

other line shall be built on a more southern route, touching Kongsberg and Hokksund. At 

Drammen, the southern line will reach the existing upgraded line to Oslo. 

 
 
4.1.3 Stop Patterns 

 

The main potential on the Oslo – Bergen lines are the region of Oslo and the region of 

Bergen with more than 300’000 inhabitants.  

 

Additional stops will reduce travel time on this main relation by approximately 3% (time 

loss about 5 min; total travel time about 150 min). Assuming a demand elasticity of 1, the 

potentials of an additional stop have to be at least 3% of the correspondent potentials of 

the through traffic.  

 

Between Oslo and Bergen, the potentials of all communities which are reached by the 

new High-Speed-Line are relatively low. Only the communes of Voss (approx. 14’000 in-

habitants) and Ringerike/Hønefoss (approx. 28’000 inhabitants) or Kongsberg (approx. 

23’000 inhabitants) are big enough to justify an additional stop for regular High-Speed-

Services. Anyhow, it would be necessary to serve the potentials Voss – Bergen and 

Hønefoss or Kongsberg – Oslo with additional services, as it would cause capacity prob-

lems when these relations are served by regular High-Speed-Services. So, High-Speed-

Services would mainly serve the demand potentials Voss – Oslo and Hønefoss – Bergen. 

By that, demand losses on the relation Bergen – Oslo will be higher than the reachable 
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potentials of these two intermediate stops and the demand balance will be negative. But 

regarding cost aspects and aspects of regional planning it might be sensible to take in 

these stops. 

 
Whether to stop at these points or not is thus mostly depending on the route management 

parameters. If the line is built as single-track line, as it is planned up to now 

a) it would be possible to set the crossing sections close to these points and 

b) if stops are set at these points, it would be necessary to stop almost always there 
as time profiles can not be varied during the day. 

 
The benefits of the additional stops arise from 

- reducing existing services on the existing conventional line, 

- reducing investment costs due to shorter crossing sections and 

- regional policy aspects. 

 
Regarding the additional local services between Voss and Bergen and between Oslo and 

Hønefoss or Kongsberg, it is assumed, that the benefits of these services will mostly bal-

ance out with the costs for additional infrastructure, vehicles and operation and that these 

services will not contribute significant additional benefits to the evaluation of the complete 

High-Speed-Infrastructure. Therefore, these services are not considered in the evaluation 

of the High-Speed-Project. 

 
As a couple of communities in Hallingdalen and on Hardangervidda are served today by 

the long-distance-trains Oslo – Bergen which will be replaced by High-Speed-Services, 

additional local feeder service on the existing line have to be installed to realise access to 

the High-Speed-Services for these communities.  

 
Especially the region around Geilo is quite attractive for leisure traffic and holiday trips. At 

weekend days, traffic potentials will be a quite interesting potential for High-Speed Ser-

vices. At the same time, Geilo could act as a node for changing to/from feeder services to 

the neighboured regions by road and rail. 

 
Summarising the above mentioned aspects, the following stations are suggested for in-

termediate stops of High-Speed-Services between Oslo and Bergen: 

- Hønefoss or Kongsberg (depending on selected route alternative) 
- Geilo 
- Voss 
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4.1.4 Travel Times 

 

With a new High-Speed-Line, travel time between Oslo and Bergen will be reduced to 

about 2 h 25 or 2 h 40 respectively (see Figure 4-1). Via Kongsberg, travel time will be 

about 15 minutes longer but Drammen can be served in addition and travel times from 

Bergen to the south-western regions around Oslo will be about 50 minutes shorter (see 

Figure 4-2). 

 

Figure 4-1: Travel times to/from Oslo with the High-Speed-Line Oslo – Bergen via Geilo and Voss 
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Figure 4-2: Travel times to/from Bergen with the High-Speed-Line Oslo – Bergen via Geilo and Voss 
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4.1.5 Level of Service 

 

Traffic demand between Oslo and Bergen will reach more than 5’000 passengers/day as 

was assessed in Phase 1 of the study. Two-hourly services with additional services at 

peak times in both directions would be sufficient.  

 

Figure 4-3: Line Concept Oslo – Bergen via Geilo and Voss 
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4.2 Oslo – Bergen / Stavanger via Haukeli 

4.2.1 Situation in the Reference Case 2020 

 

Up to 2020 the line between Lysaker and Sandvika will be finished. 

 

 

4.2.2 Basic Route Management of New Built Line and Stop Patterns 

 

The new line starts at Drammen. No major commune is touched directly by the new line 

up to Bergen and Haugesund. Haugesund can be served by a station in the east of the 

city. 
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In comparison to the concept of Norsk Bane AS - which includes a lot of intermediate 

stops – the supply concept of the study at hand does not consider – except of Drammen 

and Haugesund - additional stops. Traffic demand on the main markets between Oslo, 

Bergen and Stavanger, where rail competes strongly with air traffic, would be negative 

affected and the loss of demand on the main markets cannot be compensated by the de-

mand potentials of the regions around the additional intermediate stops.  

 

 

4.2.3 Travel Times 

 

Travel time between Oslo and Bergen will be reduced to about 2 h 20. With 2 h 25, travel 

time to Stavanger will range in the same dimension. Haugesund will be served by an in-

termediate stop on the Oslo - Stavanger line and travel time between Oslo and Hauge-

sund will amount to 2 h 05 (see Figure 4-4). 

 

Figure 4-4: Travel times to/from Oslo with the High-Speed-Line Oslo – Bergen / Stavanger via Haukeli 
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Between Bergen and Stavanger, High-Speed-Services with a travel time of about 1 h 20 

can be established. 
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4.2.4 Level of Service 

 

Traffic demand between Oslo and Bergen will range by more than 5’000 passengers/day 

as was assessed in Phase 1 of the study. Two-hourly services will not be sufficient at 

peak times and additional services in both directions would be necessary. 

 

Between Oslo, Haugesund and Stavanger, traffic demand will be less than 5’000 passen-

gers/day. Additional services in the direction to Oslo in the morning and to Stavanger in 

the afternoon will be sufficient. Likewise the relation between Bergen and Stavanger: The 

regular two-hour services will be enforced by two additional services in the morning and in 

the evening. 

 

Figure 4-5: Line Concept Oslo – Bergen via Haukeli 
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4.3 Oslo – Kristiansand – Stavanger – Bergen 

4.3.1 Situation in the Reference Case 2020 

 

Basis for the Reference Case 2020 is the finished section Lysaker – Sandvika and the 

upgraded line Drammen – Larvik – Porsgrunn - Skien. The travel times of the IC-Services 

Oslo – Skien can be reduced from 2h45 today to about 2h00 in 2020. IC-Services will run 

in a regular one-hourly cadence to Skien. 
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On Sørlandsbanen no substantial upgrading is planned and travel times as well as ser-

vices will remain on today’s level. 

 

 

4.3.2 Basic Route Management of New Line Porsgrunn/ Skien - Stavanger - Bergen 

The new line between Porsgrunn/Skien, Kristiansand, Stavanger and Bergen is striking 

the following major cities and communes: 

�  Arendal 
�  Grimstad 
�  Lillesand 
�  Kristiansand 
�  Sønge 
�  Mandal 
�  Lyndal 

�  Flekkefjord 
�  Egersund 
�  Sandnes 
�  Stavanger 
�  Karmøy 
�  Haugesund 
�  Leirvik (Stord) 

 

 

4.3.3 Stop Patterns between Oslo and Porsgrunn/Skie n 

 

The demand of the intermediate destinations between Oslo and Porsgrunn/Skien will still 

be served by IC-Trains as it would cause capacity problems to serve these potentials by 

High-Speed-Services.  

 

Demand potentials between the communes in Vestfold on the one side and Arendal, Kris-

tiansand, Stavanger and Bergen on the other side are too low for establishing additional 

stops of the High-Speed-Services there. They can be reached by connecting services, 

changing between High-Speed-Services and IC-Services at Porsgrunn/Skien. 

 

 

4.3.4 Stop Patterns between Porsgrunn/Skien and Sta vanger 

 

In total, 530’000 people are living along the new High-Speed-Line Oslo – Kristiansand – 

Stavanger. In any case, main High-Speed-Services shall settle at points with more than 

53’000 inhabitants or 10% of the total potential in the catchment area of a possible stop. 
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The potentials of possible stops along the new line are given in Table 4-1.  

 
Table 4-1:  Inhabitants in a catchment area of possible stops along the High-Speed-Line Pors-

grunn/Skien – Kristiansand - Stavanger 

Inhabitants in a catchment area of possible stops a long the  
High-Speed-Line Oslo – Kristiansand 

Possible Stops Commune Inhabitants in 2005 

Arendal  Total  73462 

 Arendal 39676 
 Grimstad 18885 

 Tvedestrand 5889 
 Froland 4672 
 Birkenes 4340 

Kristiansand  Total  135120 

 Kristiansand 76066 

 Lillesand 9043 
 Søgne 9547 
 Mandal 14010 

 Vannesla 14247 
 Songdalen 5556 
 Marnardal 2167 
 Lindesnes(Vigeland) 4484 

Lyngdal  Total  18317 

 Lyngdal 7244 

 Haegebostad 1594 
 Farsund 9479 

Flekkefjord  Total  14460 

 Kvinesdal(Liknes) 5582 
 Flekkefjord 8878 

Egersund  Total  22309 

 Eigersund 13408 

 Sokndal (Hauge) 3309 
 Bjerkreim 2463 
 Lund (Moi) 3129 

Sandnes  Total  130504 

 Sandnes 57618 

 Sola 19832 
 Klepp 14536 
 Hå (Bryne) 14784 
 Time 14461 
 Gjesdal 9273 

Stavanger  Total  137392 

 Stavanger 113991 

 Randaberg 9099 
 Kvitsøy 511 

 Rennesøy 3350 
 Strand (Jørpeland) 10441 
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Additional stops will reduce travel time on the main relations by approximately 4% (time 

loss about 5 min; total average travel time about 120 min). Assuming a demand elasticity 

of 1, the potentials of an additional stop have to be at least 4% of the correspondent po-

tentials of the through traffic. If the area of a possible new stop is already connected to a 

High-Speed-Stop nearby, the potentials have to be even higher as a part of the potentials 

is reached even without this stop. 

 

Beside the at least three stations in the greater Oslo area  

- Oslo Sentral 
- Oslo Nationaltheatret 
- Drammen 

the following stations will be served by all High-Speed-Services: 

- Porsgrunn/Skien 
- Arendal 
- Kristiansand 
- Sandnes 
- Stavanger 

The selection of the main stations is coherent with the fixings of Phase 1 of this study. 

 

It is possible to serve the regions, which are touched by the new High-Speed-Line but do 

not have a stop by the main High-Speed-Services, with additional regional services: 

�  Kristiansand – Lillesand – Grimstad – Arendal 

�  Stavanger – Egersund – Flekkefjord – Lyngdal – Mandal – Sønge - Kristiansand 

 

They could not only act as feeder for the High-Speed-Services in the direction to Oslo, 

they would also serve the local traffic between the regions and the centres of Kristiansand 

and Stavanger. The services between Kristiansand and Arendal would also provide addi-

tional capacities for commuter traffic between the cities of Arendal and Kristiansand. The 

new services between Kristiansand and Stavanger would replace the existing long-

distance services on the old line. The local services between Stavanger and Egersund are 

not affected.  

 

The regional services will require additional investments in infrastructure (stations and 

crossing sections) and vehicles. Traffic demand will be relatively low. Therefore, it can be 

assumed, that these services will not contribute significant additional benefits to the 

evaluation of the complete High-Speed-Project and they are not considered in the evalua-
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tion of the High-Speed-Project at hand. The implementation of the additional services 

have to be examined and evaluated in more detail when the High-Speed-Project itself has 

reached a positive result and is subject for realisation. 

 

 

4.3.5 Stop Patterns between Stavanger and Bergen 

 

The main potentials form the ends of the line: Stavanger/Sandnes and Bergen both with a 

potential of about 300.000 inhabitants and more. 

 

In total, 120.000 people are living along the new high-speed line, of that about 90.000 

people in the catchment area of Haugesund and 30.000 people near to Leirvik (see Table 

4-2). Both areas seem to be worthy for a stop of High-Speed-Services. 

 

Table 4-2:  Inhabitants in a catchment area of possible stops along the High-Speed-Line  
Stavanger - Bergen 

Inhabitants in a catchment area of possible stops a long the  
High-Speed-Line Stavanger - Bergen 

Possible Stops Commune Inhabitants in 2005 

Haugesund Total 91259 

 Haugesund 31530 

 Karmøy 37567 

 Tysvær 9370 

 Sveio 4672 

 Ølen 3420 

 Vindafjord 4700 

Leirvik Total 30241 

 Stord 16516 

 Bømlo 10830 

 Fitjar 2895 

 

A stop at Karmøy is technical difficult to realise and not recommendable.  

 

4.3.6 Travel times 

 

The travel times depend on line management and stop patterns. The infrastructure is de-

signed for a maximum speed of 250 kph, the stopping policies are described in the previ-
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ous chapter. The resulting travel times between Oslo and the major stations in South-

Eastern Norway shows Figure 4-6. 

 

Between Oslo and Kristiansand, time reduction amounts to about 2h30. In future, travel 

time would amount to 2h10. Travel time between Kristiansand and Stavanger is of about 

1h10 compared to more than 3 hours today. In total, travel time between Oslo and Sta-

vanger can be reduced to 3h20 compared to 7h50 today. 

 

The extension to Bergen will take another 1h20. This line will serve mainly the potentials 

between Bergen and Stavanger and Kristiansand/Arendal. The Oslo – Bergen market will 

be served by a direct line between Oslo and Bergen (see above) with a travel time be-

tween Oslo and Bergen of 2 h 15. 

 

Figure 4-6: Travel times to/from Oslo 

 

Running time of regional trains on the new line Stavanger – Kristiansand will amount to 

about 2 hours compared to 1 hour 10 by non-stop-services and to about 35 minutes be-
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tween Kristiansand and Arendal compared to approximately 20 minutes by non-stop-

services. The longer running times do not only include time surcharge for braking, stop-

ping and accelerating but also additional time buffers at the crossings on the single 

tracked line. 

 

 

4.3.7 Level of service without extension to Bergen 

 

As demand potentials in the direction to Oslo are higher than in the direction to Stavanger, 

traffic demand on the High-Speed-Line will grow stepwise on the way from Stavanger to 

Oslo. Referring to the first results of Phase 1, the section load on the first part of the High-

Speed-Line between Kristiansand and Stavanger will range by about 5’000 passen-

ger/day, between Kristiansand and Porsgrunn it will be more than 6’000 and between 

Porsgrunn and Drammen even more than 7’000 passengers/day. 

 

Between Stavanger, Kristiansand and Oslo, a regular 2-hourly-service forms the basic 

offer. For capacity reasons and for better availability, two additional services between Sta-

vanger and Oslo (in each direction) and another service between Kristiansand and Oslo 

will step-up the offer at peak times to an hourly service. In the morning, these additional 

services are running in the direction to Oslo and, in the afternoon, in the direction to Kris-

tiansand and Stavanger. Between Porsgrunn and Oslo, another set of six services in each 

direction is provided for the additional demand on this section.  

 

The operating concept is shown in Figure 4-7. 
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Figure 4-7: Line Concept Oslo – Kristiansand – Stavanger 
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As mentioned in chapter 4.3.4 additional regional services  

�  Kristiansand – Lillesand – Grimstad – Arendal 

�  Stavanger – Egersund – Flekkefjord – Lyngdal – Mandal – Søgne - Kristiansand 

could be an option. It has to be investigated in later steps whether there is a sufficient de-

mand for these services and how they could be integrated in a High-Speed-Concept. 

 

At Porsgrunn/Skien changes to IC-Trains in the direction of Larvik, Sandefjord and Tøns-

berg and to local trains in the direction to Notodden are possible. While the first connec-

tion is only interesting for travellers from/to Stavanger and Kristiansand, the connection to 

Notodden will be interesting also for travellers from/to Oslo. 

 

 

4.3.8 Level of service with Extension Stavanger - B ergen 

 

The extension Stavanger – Bergen should be served by extended services from Oslo – 

Kristiansand – Stavanger – Bergen.  
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In doing so, direct services between Oslo and Haugesund as well as between Kristian-

sand/Arendal and Bergen can be offered. 

 

Traffic demand on the extension is expected to range between 4’000 and 5’000 passen-

gers/day. 

 

A regular 2-hourly-service will form the basic offer. For capacity reasons and a better 

availability, two additional services between Stavanger and Bergen (in each direction) will 

step-up the offer at peak times to an hourly service.  

 

The operating concept is shown in Figure 4-8. 

 

Figure 4-8: Line Concept Oslo – Kristiansand – Stavanger – Bergen 
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4.3.9 Travel Times, Stop Patterns and Level of serv ice in the case  
with a New Line Drammen – Porsgrunn 

 

Travel times between Oslo and Kristiansand/Stavanger with a new line Drammen – Pors-

grunn will be reduced by another 20 minutes. 

 

The possible line concept is shown in Figure 4-9. 

 

Figure 4-9: Line Concept Oslo – Kristiansand – Stavanger with the Extension to Bergen and a New Line 
Drammen – Porsgrunn/Skien 

Kris
tia

nsand

Oslo

Skien/
Porsgrunn

* By connecting services
** Additional stops of Local or IC-Trains

Kongsberg
Drammen

Arendal

Stavanger

Sandnes

Egersund

Notodden

Flekkefjo
rd

**

Tønsberg

Larvik

Sandefjord

~ 1-h-Services

~ 2-h-Services

Single Services at Peak Time

Number of Services not Spescified

IC- and other Long-distance Services

Additional Local Services

Intraplan Consult GmbH 2007

Sokndal

Lyngdal

Mandal
Sønge Lillesand

Grimstad

Tønsberg

**

**

**

**

**
29

3
9

9
9

Haugesund

2
9

Bergen

Leirvik (Stord)

**

projected line Oslo - Bergen

High-Speed-Services

 

 

Stop Patterns will not change. The demand of the intermediate destinations between Oslo 

and Porsgrunn/Skien will still be served by IC-Trains running on the coast line. The de-

mand between Oslo and Porsgrunn/Skien itself will probably switch from the IC-Services 

to the faster and more comfortable High-Speed-Services 

 

Number of Services on the whole line will be heightened slightly due to higher traffic de-
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mand compared to the case without the new line Drammen – Porsgrunn. A two-hourly 

cadence will still form the basic offer and additional services at peak time will step-up the 

offer to hourly services in the direction to Oslo in the morning and vice-versa in the eve-

ning. Between Porsgrunn/Skien and Oslo it would be necessary to add additional trains 

serving the demand between Porsgrunn/Skien and Oslo. 
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5 Effects on Traffic Demand 

5.1 Methodology 

 

The methods and models used in the market study are well proofed in several High-

Speed Rail and air traffic studies, as for example studies for the German Transport Master 

Plan [4], in which the extensions of the German High-Speed Railway Network had been 

evaluated and a European-wide study for UIC [5], where a common and comparable 

transportation database for evaluating High-Speed Traffic on a European level had been 

built. 

 
The methods and models were adapted to the Norwegian transport market by feeding the 

model with actual transport demand data on a high disaggregated spatial level. For each 

relevant origin-destination relation between municipalities in Norway, demand data for 

road, rail, air and boat traffic were collected by using information from NSB, from air traffic 

statistics and surveys [8] and from the Norwegian Transport Model (NTM5 [7]). The analy-

ses and forecasts were made to reflect passenger demand potentials for High-Speed Ser-

vices in Norway. The model does not differ between long-distance traffic and regional traf-

fic, as all traffic segments could be of interest for High-Speed Services. 

 
The basic structure of the model can be seen in Figure 5-1. 

 
Figure 5-1: The European Passenger Transport Model 
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The model is sensitive to changes in population, growth of income, car-availability, the 

development of infrastructure of all means of transport, services by air, rail and bus user 

costs and transport policy-related variables. 

 

In combination with traffic demand data of the analysis year, the model is calibrated and 

then applied to the various scenarios on socio-economic development and network exten-

sions for the year 2020. As result, the model produces new OD-tables of traffic demand 

for the different variants of network extensions on the forecast time horizon. 

The model calculated the effects of all these variables on mobility ('induced traffic'), the 

spatial distribution of traffic and the modal-split. Rail traffic flows are assigned to the rail-

way network. 

 

The modal-split between air and rail traffic is a very important aspect for evaluating High-

Speed-Projects, especially against the background of the Norwegian traffic market. To get 

an idea of the effects which High-Speed-Traffic have on the transport market, Figure 5-2 

shows the principle progression of the railway market share in the air-rail-market for the 

most important market constellation with a travel distance of about 400 – 600 kilometres 

and a overall travel time by air of about 2 hours (e.g. Oslo – Bergen, Oslo – Trondheim, 

Oslo – Stavanger). 

 

Figure 5-2: Principle Progression of Railway’s Market Share on air-rail-market 
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* overall travel time by air approx. 2 hours 
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The railway’s market share on an individual origin-destination relation might not follow 

exactly this principle progression as a lot of side conditions as for example frequencies of 

air and rail services, accessibility of airports and railway stations, the repartition of travel-

lers in the catchment areas of the airports and railway stations and the mix of trip pur-

poses will differ in each case. The figure above only belongs to O-D-relations and is not 

valid for trips which will be continued by another leg like feeder traffic for international 

flights to/from Gardermoen airport. 

 

Further information can be drawn from the report of Phase 1 of that study [12]. Also the 

results for the basic forecast 2020 can be taken from chapter 3 of that report. 

 

 

5.2 Oslo – Bergen via Voss and Geilo 

5.2.1 Situation in the Reference Case 2020 

 

Rail traffic demand between Oslo and Bergen amounts to about 2’500 passengers/day in 

the reference case. 

 

Table 5-1: Traffic Demand on Main Markets for High-Speed-Services between Oslo and Bergen, 
in the Reference Case 2020 

2005

abs. abs. Growth
Growth 

rate
Oslo - Bergen 6 200 8 650 2 450 39.9%

2020 Reference CaseMarket segment (OD)

Overall Traffic Demand

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- Reference Case without High-Speed Services -

 

 

 

5.2.2 Demand Effects of the High-Speed-Rail-Service s 

 

Traffic demand will grow significantly taking into account two effects: 

- The growth of railway’s market share 

- The growth of overall traffic demand  
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Table 5-2 shows the development of the market Oslo – Bergen differentiated by the two 

sorts of effects. 

 

Traffic demand to the intermediate stops was only rough estimated. Traffic demand Oslo – 

Voss and Bergen – Hønefoss will be less than 5% of the Oslo – Bergen market (note: 

Traffic demand Bergen – Voss and Oslo – Hønefoss will not be served by High-Speed-

Services Oslo – Bergen). Traffic demand to Geilo is dominated by leisure and holiday trips 

which will be concentrated to weekend traffic and will have strong seasonal fluctuations. 

 

Table 5-2: Development of Traffic Demand on Main Markets Oslo – Bergen in the Case with High-Speed-
Services 

2020
Ref. Case

abs. abs. Growth
Growth 

rate
Market 
Share 

abs.

Oslo - Bergen 8 650 10 550 1 900 22.0% 52.7% 5 550

Oslo - Voss * * * * * 50
Oslo - Geilo * * * * * 250
Bergen - Geilo * * * * * 250
Bergen - Hønefoss / Kongsberg * * * * * 50
Total Number of  Passengers on Relevant Markets 8 65 0 10 550 1 866 22% 53% 6 150
* not specified

Overall Traffic Demand Rail Traffic

2020 with HSS 2020 with HSSMarket segment (OD)

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- with and without High-Speed Services -

 

 

Traffic demand in both alternatives of the new High-Speed-Line (via Hønefoss and via 

Kongsberg) will have quite similar overall traffic demand. Loss of traffic demand in the 

variant via Kongsberg due to longer travel time to the centre of Oslo will be mostly bal-

anced out by shorter travel times to the south-western regions around Oslo by the addi-

tional stop at Drammen. Nevertheless, daily traffic demand in the variant via Drammen will 

be about 100 passengers less than in the variant via Hønefoss. 

 

Traffic demand on the new High-Speed-Services amounts to 6’150 passengers per day 

with a maximal section load of about 5’850 passengers per day on the section between 

Hønefoss or Kongsberg and Geilo (see Figure 5-3).  
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Figure 5-3: Passenger Demand on High-Speed-Services Oslo – Bergen via Voss and Geilo 
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The transport performance is of about 3.0 Mio passenger-kilometres per day. Of that, 1.0 

Mio passenger-km per day (44% of all new rail traffic) are transferred from air traffic. Shifts 

from car and bus traffic are relatively low and amount only to 0.2 Mio passenger-km (9% 

of all new rail traffic). 1.1 Mio passenger-km (47%) are induced within the corridor by 

High-Speed. Passenger demand in the reference case amounted to about 0.7 Mio pas-

senger-kilometres per day. 
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5.3 Oslo – Bergen / Stavanger via Haukeli 

5.3.1 Situation in the Reference Case 2020 

 

Rail traffic demand between Oslo and Bergen amounts to about 2’500 passengers/day in 

the reference case. 

 

Table 5-3: Traffic Demand on Main Markets for High-Speed-Services between Oslo, Bergen and Stavanger, 
in the Reference Case 2020 

2005

abs. abs. Growth
Growth 

rate
Oslo - Bergen 6 200 8 650 2 450 40%
Oslo - Stavanger 4 250 5 950 1 700 40%
Oslo - Haugesund 1 500 2 000 500 34%
Bergen - Haugesund 1 650 2 100 450 29%
Bergen - Stavanger 3 400 4 400 1 000 29%
Bergen - Kristiansand 1 200 1 550 350 30%
Total Number of  Passengers on Relevant Markets 18 2 00 24 650 6 450 35%

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- Reference Case without High-Speed Services -

Market segment (OD)

Overall Traffic Demand

2020 Reference Case

 

 

 

5.3.2 Demand Effects of the High-Speed-Rail-Service s 

 

Traffic demand will grow significantly taking into account two effects: 

- The growth of railway’s market share 

- The growth of overall traffic demand  

 

Table 5-4 shows the development of the market Oslo, Bergen and Stavanger differenti-

ated by the two sorts of effects. 
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Table 5-4: Development of Traffic Demand on Main Markets Oslo – Bergen/Stavanger via Haukeli in the 

Case with High-Speed-Services 

2020
Ref. Case

abs. abs. Growth
Growth 

rate
Market 
Share 

abs.

Oslo - Bergen 8 650 10 600 1 950 23% 55% 5 800

Oslo - Stavanger 5 950 7 300 1 350 23% 47% 3 400
Oslo - Haugesund 2 000 2 350 350 16% 48% 1 100
Bergen - Haugesund 2 100 2 600 450 22% 50% 1 300
Bergen - Stavanger 4 400 5 500 1 100 25% 44% 2 450
Bergen - Kristiansand 1 550 1 650 50 5% 12% 200
Total Number of  Passengers on Relevant Markets 24 6 50 30 000 5 529 22% 55% 14 250

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- with and without High-Speed Services -

Market segment (OD)

Overall Traffic Demand Rail Traffic

2020 with HSS 2020 with HSS

 

 

Traffic demand on the new High-Speed-Services in total amounts to 14’250 passengers 

per day. The repartition of rail demand on the different lines of the Haukeli concept is 

shown Figure 5-4. 

 

Figure 5-4: Passenger Demand on High-Speed-Services Oslo – Bergen / Stavanger via Haukeli 
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The transport performance on rail amounts to about 6.0 Mio passenger-kilometres per 

day. Of that, 2.3 Mio passenger-km per day (45% of all new rail traffic) are transferred 

from air traffic. Shifts from car and bus traffic amount to 0.6 Mio passenger-km (12%) and 

2.2 Mio passenger-km (43%) are induced within the corridor by High-Speed. Passenger 

demand in the reference case on the Oslo – Bergen and Oslo – Stavanger market 

amounted to about 0.9 Mio passenger-kilometres per day. 

 

 

5.4 Oslo – Kristiansand - Stavanger 

5.4.1 Situation in the Reference Case 2020 

 

Table 5-5 shows the market potentials on the relevant markets for High-Speed-Services 

between Oslo, Kristiansand and Stavanger. 

 

Table 5-5: Traffic Demand on Main Markets for High-Speed-Services between Oslo, Kristiansand and Sta-
vanger, in the Reference Case 2020 

2005

abs. abs. Growth
Growth 

rate
Oslo - Vestfold South (Tønsberg, Sandefjord, Larvik) * * * *
Oslo - Telemark East (Porsgrunn/Skien) 3 550 4 150 600 17%
Oslo - Kristiansand/Arendal 4 650 5 750 1 100 24%
Oslo - Stavanger/Sandnes 4 250 5 950 1 700 40%
Vestfold South - Kristiansand/Arendal 300 350 50 17%
Telemark East - Kristiansand/Arendal 200 200 0 0%
Vestfold South - Stavanger/Sandnes 200 250 50 25%
Telemark East - Stavanger/Sandnes 100 100 0 0%
Kristiansand/Arendal - Stavanger/Sandnes 2 800 3 300 500 18%

Total Number of  Passengers on Relevant Markets 16 050 2 0 050 4 000 25%

Market segment (OD)

Overall Traffic Demand

2020 Reference Case

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- Reference Case without High-Speed Services -

 
* served by IC-Trains Oslo - Skien 
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5.4.2 Demand Effects of the High-Speed-Services Osl o – Kristiansand – Stavanger 

 

As already mentioned in chapter 3.3.7 of the Report Phase 1, traffic demand will grow 

significantly taking into account two effects: 

- The growth of railway’s market share 

- The growth of overall traffic demand  

 

Table 5-6 shows the development on the relevant markets in the Oslo – Kristiansand - 

Stavanger corridor with the new line Porsgrunn/Skien – Kristiansand. 

 
 
Table 5-6: Development of Traffic Demand on Main Markets Oslo – Kristiansand - Stavanger in the Case 

with the High-Speed-Line Porsgrunn/Skien - Kristiansand 

2020
Ref. Case

abs. abs. Growth
Growth 

rate
Market 
Share 

abs.

Oslo - Kristiansand/Arendal 5 750 6 650 900 16% 48% 3 200
Oslo - Stavanger/Sandnes 5 950 6 250 300 5% 11% 700
Vestfold South - Kristiansand/Arendal 350 400 50 10% 20% 50
Telemark East - Kristiansand/Arendal 200 250 50 28% 32% 100

Total Number of  Passengers on Relevant Markets 12 2 50 13 550 1 300 9% 27% 4 050

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- with and without High-Speed Services -

Overall Traffic Demand Rail Traffic

2020 with HSS 2020 with HSSMarket segment (OD)

 

 

In total, transport demand amounts to 4’050 passenger per day. This demand will occur 

as maximum load on the section between Porsgrunn/Skien and Arendal (see Figure 5-5). 

On average, traffic demand on High-Speed-Services is of about 3’800 passengers per 

day. 
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Figure 5-5: Passenger Demand on High-Speed-Services between Oslo and Kristiansand 

Porsgrunn/Skien
with interconnection to/from
- Larvik
- Sandefjord
- Tønsberg
- Notodden

Boarding and Deboarding Passengers at 
Intermediate Stops (on Average per Day)

High-Speed-Line with Average Number 
of Passengers per Day in High-Speed-Services

Oslo
Drammen

3’200
4’050

3’900

850

4’200

500

Legend:

150

Arendal
with interconnection to/from
- Grimstad
- Lillesand

Kristiansand
with interconnection to/from
- Egersund
- Sandnes
- Stavanger

Intraplan Consult GmbH 2007

 

 

The transport performance on relevant markets amounts to 1.4 Mio passenger-kilometres 

per day. As air traffic is not so strong in reference case like it is in the case of the Oslo – 

Trondheim or Oslo – Bergen line, shifts from air traffic are not so dominating the changes 

in traffic market as they do in the other above mentioned corridors. About 0.2 Mio passen-

ger-km per day (22% of all new rail traffic) are transferred from air, 0.35 Mio passenger-

km from car and bus (35%) and 0.4 Mio passenger-km (43%) are induced within the corri-

dor by High-Speed. Passenger demand in the reference case amounted to 0.45 Mio pas-

senger-kilometres per day. 

 

The repartition of the demand between the stations Oslo S, Oslo Nationaltheatret and 

Drammen (with interconnections to local trains in the direction of Oslo) as well as the re-

partition of the demand between Stavanger and Sandnes has not been calculated in detail 

as this would requires a more detailed modelisation of these agglomerations areas which 

could not be performed within the study at hand. It has been assumed that about 20% of 

the passengers in the greater Oslo area will take access and egress in Drammen and 

about 25% of the passenger to and from the Stavanger/Sandnes area will board and de-

board the High-Speed-Trains at Sandnes. 
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5.4.3 Demand Effects with the Extension Kristiansan d – Stavanger 

 

Table 5–7shows the development on the relevant markets in the Oslo – Kristiansand – 

Stavanger corridor with the complete new line Porsgrunn/Skien – Stavanger 

 
 
Table 5-7: Development of Traffic Demand on Main Markets Oslo – Kristiansand - Stavanger in the Case 

with the High-Speed-Line Porsgrunn/Skien - Kristiansand 

2020
Ref. Case

abs. abs. Growth
Growth 

rate
Market 
Share 

abs.

Oslo - Kristiansand/Arendal 5 750 6 650 900 16% 48% 3 200
Oslo - Stavanger/Sandnes 5 950 6 900 950 16% 33% 2 300
Vestfold South - Kristiansand/Arendal 350 400 50 10% 20% 50
Telemark East - Kristiansand/Arendal 200 250 50 28% 32% 100
Vestfold South - Stavanger/Sandnes 250 300 50 12% 20% 50
Telemark East - Stavanger/Sandnes 100 150 50 27% 37% 50
Kristiansand/Arendal - Stavanger/Sandnes 3 300 3 600 300 9% 54% 1 950

Total Number of  Passengers on Relevant Markets 15 9 00 18 250 2 350 13% 39% 7 700

Market segment (OD)

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- with and without High-Speed Services -

Overall Traffic Demand Rail Traffic

2020 with HSS 2020 with HSS

 
 

In total, transport demand amounts to 7’700 passenger per day on. The section loads on 

the High-Speed-Services between Oslo, Kristiansand and Bergen are shown in Figure 

5-6. The maximum load is of about 5’750 passengers per day on the section between 

Porsgrunn/Skien and Arendal. The average section load on new High-Speed-Services is 

of about 5’100 passengers per day. 
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Figure 5-6: Passenger Demand on High-Speed-Services between Oslo and Stavanger 
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Transport performance on the relevant markets amounts to 2.6 Mio passenger-kilometres 

per day. With the extension to Stavanger, shifts from air traffic become more important 

compared to the situation without this extension, because the Oslo – Stavanger market in 

the reference case is dominated by air traffic. 

  

About 0.6 Mio passenger-km per day (29% of all new rail traffic) are transferred from air, 

0.6 Mio passenger-km from car and bus (29%) and 0.9 Mio passenger-km (42%) are in-

duced within the corridor by High-Speed. Passenger demand in the reference case 

amounted to 0.5 Mio passenger-kilometres per day. 
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5.4.4 Demand Effects of the High-Speed-Services Osl o – Stavanger – Kristiansand 

with New Line Drammen – Porsgrunn 

 

Table 5-8 shows the development of transport demand in the Oslo – Kristiansand – Sta-

vanger corridor in addition with a new High-Speed-Line between Drammen and Pors-

grunn/Skien. 

 

In that case, the market Oslo – Porsgrunn/Skien will be served by High-Speed-Services, 

too, as travel times of High-Speed-Services in comparison to that of IC-Services would be 

much better. 

 

Table 5-8: Development of Traffic Demand on Main Markets Oslo – Kristiansand - Stavanger in the Case 
with High-Speed-Services w/o new-line Drammen - Porsgrunn 

2020
Ref. Case

abs. abs. Growth
Growth 

rate
Market 
Share 

abs.

Oslo - Telemark East (Porsgrunn/Skien) 4 150 4 800 650 15% 31% 1 450
Oslo - Kristiansand/Arendal 5 750 6 850 1 100 19% 52% 3 550
Oslo - Stavanger/Sandnes 5 950 7 000 1 050 18% 37% 2 600
Vestfold South - Kristiansand/Arendal 350 400 50 10% 20% 50
Telemark East - Kristiansand/Arendal 200 250 50 28% 32% 100
Vestfold South - Stavanger/Sandnes 250 300 50 12% 20% 50
Telemark East - Stavanger/Sandnes 100 150 50 27% 37% 50
Kristiansand/Arendal - Stavanger/Sandnes 3 300 3 600 300 9% 54% 1 950

Total Number of  Passengers on Relevant Markets 20 0 50 23 350 3 300 16% 42% 9 800

2020 with HSS 2020 with HSSMarket segment (OD)

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- with and without High-Speed Services -

Overall Traffic Demand Rail Traffic

 

 

In total, transport demand amounts to 9’800 passenger per day on average and transport 

performance to about 2.8 Mio passenger-kilometres per day. In that figure, the reduction 

of transport performance due to a shorter travel distance between Drammen and Pors-

grunn/Skien on the new High-Speed-Line is already considered. Not considering the re-

duction for comparison reasons would raise transport performance to about 3.1 Mio pas-

senger-kilometres. 

 

On average, traffic demand on the new High-Speed-Services is about 5’900 passengers 

per day with a maximum of about 7’600 passengers per on the section between Drammen 

and Porsgrunn/Skien (see Figure 5-7). 
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Figure 5-7:  Passenger Demand on High-Speed-Services between Oslo, Kristiansand and Stavanger with 
the New Line Drammen – Porsgrunn/Skien 
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5.5 Extension Stavanger - Bergen 

5.5.1 Situation in the Reference Case 2020 

 

Table 5-9 shows the market potentials on the relevant markets for High-Speed-Services 

between Oslo, Kristiansand and Stavanger with the extension to Stavanger - Bergen. 

 

Table 5-9: Traffic Demand on Main Markets for High-Speed-Services between Oslo, Kristiansand, Stavanger 
and Bergen in the Reference Case 2020 

2005

abs. abs. Growth
Growth 

rate
Oslo - Kristiansand/Arendal 4 650 5 750 1 100 23%
Oslo - Stavanger/Sandnes 4 250 5 950 1 700 40%
Vestfold South - Kristiansand/Arendal 300 350 50 13%
Telemark East - Kristiansand/Arendal 200 200 <25 6%
Vestfold South - Stavanger/Sandnes 200 250 50 31%
Telemark East - Stavanger/Sandnes 100 100 <25 20%
Kristiansand/Arendal - Stavanger/Sandnes 2 800 3 300 500 18%

Total Number of  Passengers on Relevant Markets 12 5 00 15 900 3 400 25%

Oslo - Haugesund 1 500 2 000 500 34%
Kristiansand/Arendal - Haugesund 450 500 50 15%
Kristiansand/Arendal - Bergen 1 200 1 550 350 30%
Stavanger/Sandnes - Haugesund 800 950 150 17%
Stavanger/Sandnes - Bergen 3 400 4 400 1 000 29%
Haugesund - Bergen 1 650 2 100 450 29%
Total Number of  Passengers on Relevant Markets 9 00 0 11 550 1 000 29.4%

2020 Reference Case

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- Reference Case without High-Speed Services -

Market segment (OD)

Overall Traffic Demand

 

 

 

5.5.2 Demand Effects of the Extended High-Speed-Ser vices Oslo – Kristiansand – 
Stavanger – Bergen  

 

Table 5-10 shows the development on the relevant markets between Oslo, Kristiansand, 

Stavanger and Bergen in the case with the extension of the High-Speed-Services to Ber-

gen. The traffic demand between Oslo and Bergen will be served by a direct line Oslo – 

Bergen. 
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Table 5-10: Development of Traffic Demand on Main Markets Oslo – Kristiansand – Stavanger – Bergen in 
the Case with High-Speed-Services 

2020
Ref. Case

abs. abs. Growth
Growth 

rate
Market 
Share 

abs.

Oslo - Kristiansand/Arendal 5 750 6 650 900 16% 48% 3 200
Oslo - Stavanger/Sandnes 5 950 6 900 950 16% 33% 2 300
Vestfold South - Kristiansand/Arendal 350 400 50 10% 20% 50
Telemark East - Kristiansand/Arendal 200 250 50 28% 32% 100
Vestfold South - Stavanger/Sandnes 250 300 50 12% 20% 50
Telemark East - Stavanger/Sandnes 100 150 50 27% 37% 50
Kristiansand/Arendal - Stavanger/Sandnes 3 300 3 600 300 9% 54% 1 950

Total Number of  Passengers on Relevant Markets 15 9 00 18 250 2 350 13% 39% 7 700

Oslo - Haugesund 2 000 2 100 100 5% 27% 550
Kristiansand/Arendal - Haugesund 500 650 100 22% 49% 300
Kristiansand/Arendal - Bergen 1 550 1 800 200 14% 44% 800
Stavanger/Sandnes - Haugesund 950 1 300 400 41% 57% 750
Stavanger/Sandnes - Bergen 4 400 5 650 1 250 28% 45% 2 550
Haugesund - Bergen 2 100 2 550 450 21% 44% 1 150
Total Number of  Passengers on Relevant Markets 11 5 00 14 050 2 493 22% 43% 6 100

2020 with HSS 2020 with HSSMarket segment (OD)

Development of Overall Traffic Demand
(passengers per day, both directions)

in the Main Markets
- with and without High-Speed Services -

Overall Traffic Demand Rail Traffic

 

 

In total, transport demand amounts to 13’800 passenger per day on average. Of that, 

6’100 passengers per day are travelling on the new markets, which are open for railway 

through the extension from Stavanger to Bergen. 

 

Between Stavanger and Bergen, transport demand ranges between 4’500 and 5’000 pas-

sengers/day on average (see Figure 5-8). Transport demand between Oslo and Sta-

vanger is growing by between 600 to 1’600 passengers per day compared to the situation 

without the extension Stavanger – Bergen. 

 

The average passenger transport demand on all High-Speed-Services in the corridor Oslo 

– Kristiansand – Stavanger – Bergen is of about 5.650 passengers per day with a maxi-

mum of 6’050 passengers per day on the section between Porsgrunn/Skien and Arendal. 
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Figure 5-8: Passenger Demand on High-Speed-Services between Oslo, Kristiansand, Stavanger and Bergen 

Sandnes

Stavanger

Porsgrunn/Skien
with interconnection to/from
- Larvik
- Sandefjord
- Tønsberg
- Notodden

Boarding and Deboarding Passengers at 
Intermediate Stops (on Average per Day)

High-Speed-Line with Average Number 
of Passengers per Day in High-Speed-Services
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- Grimstad
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Kristiansand
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- Egersund

6’000
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2’400

Intraplan Consult GmbH 2007

4’200

Legend:
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The transport performance amounts to 4.2 Mio passenger-kilometres per day. With the 

complete new High-Speed-Line form Porsgrunn/Skien to Bergen, about 1.2 Mio passen-

ger-km per day (32% of all new rail traffic) are transferred from air, 1.0 Mio passenger-km 

from car and bus (27%) and 1.5 Mio passenger-km (41%) are induced within the complete 

corridor by High-Speed. Passenger demand in the reference case amounted to 0.5 Mio 

passenger-kilometres per day. 
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5.6 Overview Traffic Effects all Corridors 

 

The following Table 5-11 gives a short overview about the traffic effects for all investigated 

lines.  

 

Table 5-11: Traffic Effects  

  Mio. Pass.-km/day 

Shifted from Lines / Combination of Lines Pass./day 
case with 

case 
with 

case 
without air road 2) 

induced 

Oslo – Bergen  
(Hallingdal/Numedal) 6’150 3.0 0.7 1.0 0.2 1.1 

Oslo – Kristiansand 4’050 1.4 0.45 0.2 0.35 0.4 

Oslo – Kristiansand – Stavanger  7’700 2.6 0.5 0.6 0.6 0.9 

Oslo – Kristiansand – Stavanger – 
Bergen 1) 13’800 4.2 0.5 1.2 1.0 1.5 

Oslo – Bergen/Stavanger (Haukeli) 14’250 6.0 0.9 2.3 0.6 2.2 

1) without traffic demand Oslo – Bergen  
2) shifted from car or bus 

 

The table shows increasing of traffic demand on High-Speed-Lines when serving more 

destinations with one line or a combination of lines. For example the lines via Haukeli 

serve three major relations (Oslo – Bergen, Oslo – Stavanger and Bergen – Stavanger). 

With this combination traffic demand is more than twice than the line Oslo – Bergen only 

serving one major relation. 
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6 Costs and Benefits 

6.1 Basics 

 

In Phase 3 of the feasibility study the investigation of the different High-Speed-Railway 

Branches should be made by comparing the costs and the demand achieved by the dif-

ferent variants. This investigation must be done by comparing demand and costs of differ-

ent lines not of single branches. 

For example the branch from Kristiansand to Stavanger only can show positive transpor-

tation effects when it is seen as an extension of a line Oslo – Kristiansand as demand of 

the partial line alone is too low for a good result. As well the three lines Oslo – Bergen, 

Oslo – Stavanger and Stavanger – Bergen via Haukeli have to be seen as combination to 

get the necessary demand to justify the infrastructure investment. 

 

Therefore in the ranking of possible High-Speed-Railway Lines always complete line-

concepts are regarded. These are the lines 

- Oslo – Trondheim, 
- Oslo – Bergen via Hallingdal, 
- Oslo – Bergen via Numedal, 
- Oslo – Kristiansand, 
- Oslo – Kristiansand – Stavanger, 
- Oslo – Kristiansand – Stavanger – Bergen, 
- Oslo – Bergen/Stavanger via Haukeli and  
- Oslo – Gøteborg. 

 

The ranking will be made by comparing the results for the High-Speed-Railway Lines in 

south-west Norway with the High-Speed-Railway Line Oslo – Trondheim, investigated in 

detail in Phase 2 of the feasibility study. This line was evaluated positive in a cost-benefit-

analysis (Phase 2, see [13]). In Phase 2 a positive result of the evaluation for the line Oslo 

– Gøteborg was shown as well. This line is not taken into account within the comparison, 

for there are a lot of differences to all other regarded lines in Norway: 

- there is a greater share of regional traffic, 

- there is not that strong traffic demand on the end-to-end relation, 

- due to more stops, the maximum speed was set to 200 kph and therefore savings 
in travel time are not in the same range as on the other lines. 
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The ranking of the lines will be done by regarding the aspects 

- necessary infrastructure investments 
- reachable passenger demand and 
- needed benefits in a cost-benefit-analysis. 

 

“Necessary infrastructure investments” and “reachable passenger demand” on new High-

Speed-Lines are well-known indicators for evaluating railway lines. The parameter 

“needed benefits” is not as usual as the other parameters and therefore has to be ex-

plained in the following. 

 

Within a cost-benefit-analysis a positive result is reached, when the calculated Benefit-

Cost-Ratio (BCR) is greater than 1.0. That means the benefits induced by the investigated 

line are greater than the costs of the line (see chapter 6 of the report for Phase 2 [13]): 

 
 BCR = Sum of Benefits  /  C    �    1.0 

with 

- BCR = Benefit-Cost-Ratio 
- C = annuity of infrastructure investment, 
- Benefits = sum of internal and external benefits   

with using the following components  
- BT Reduction of transportation costs 

�  BT1 Decreased vehicle standby costs 
�  BT2 Decreased vehicle operation costs 
�  BT3 Chances in transport costs due to modal shifts 

- BI Transport infrastructure preservation 
�  BI1 Transport infrastructure renewal 
�  BI2 Transport infrastructure maintenance 

- BS Increased transport safety 
- BAD Improved accessibility of destinations 

�  BAD1 Reduction of travel time 
�  BAD2 Improvement of accessibility 

- BSA Spatial advantages 
�  BSA1 Impacts from building transport infrastructure 
�  BSA2 Impacts from operating transport infrastructure 
�  BSA3 Contributions to promoting international relation 

- BE Environmental relief 
�  BE1 Reduction of noise exposure 
�  BE2 Reduction of exhaust emissions 
�  BE3 Reduction of climatic relevant emissions 
�  BE4 Reduction of community severance 
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Within Phase 3 the investment costs C of infrastructure and the benefit components BT1, 

BT2 and BI2 (investment costs of vehicles, vehicle operation costs and maintenance costs 

of infrastructure) were calculated in detail. All other components have not been calculated 

in detail. Instead, the so called indicator of “needed benefits”, i.e. the benefits which are 

necessary to get a Benefit-Cost-Ratio greater than 1.0, has been calculated. The results 

for the lines in south-west Norway then have been compared with the results of the Oslo – 

Trondheim line. 

 

The needed benefits have to be at least as high as the sum of the annuity of infrastructure 

and vehicle investment and the costs of operation to get a Benefit-Cost-Ratio greater than 

1.0. 

 

For most of the benefit components are calculated on the traffic demand effects such as 

number of passengers and length of travel (e.g. increase of traffic safety, reduction of cli-

matic damages and exhaust emissions, reduction of noise exposure, savings of travel 

times, improvement of accessibility) an indicator which is called “needed benefits per pas-

senger-km” on the High-Speed-Railway Line is calculated. This indicator is chosen for 

giving a relation between the costs of the regarded line and the passenger demand that 

can be realised with the new line. Passenger demand is not only shown as number of 

passengers on the line. With the passenger-km there is also given the relation to the 

travel distances of these passengers.  

 

As an example, the reduction of CO2-emissions – being the climate relevant gas accord-

ing to component BE3 – was calculated for the different lines and is shown in the following 

Table 6–1. 

 

Table 6-1: Reduction of CO2 for the investigated corridors 

Line 
Reduction of 

CO2 
tonnes/year 

Line 
Reduction of 

CO2 
tonnes/year 

Oslo – Trondheim  76’500 Oslo – Gøteborg  15’000 

Oslo – Bergen (Hallingdal) 83’100 Oslo – Bergen (Numedal) 83’100 

Oslo – Kristiansand 29’600   

Oslo – K – Stavanger  71’300   

Oslo – K – S – Bergen  126’000 Oslo – Bergen/Stavanger 
(Haukeli) 199’500 
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A positive result in a cost-benefit-analysis becomes more likely with lower needed benefits 

per passenger-km. 

 

The indicators of “needed benefits” for the High-Speed-Railway Lines in south-west Nor-

way are compared to the same indicator calculated for the new line Oslo – Trondheim, as 

this line has been proved in Phase 2 to reach a positive result in a complete cost-benefit-

analysis with a Benefit-Cost-Ratio of about 1.8. If the needed benefits for the lines in 

south-west Norway are in the same range as they are for the line Oslo – Trondheim posi-

tive results for these lines can be expected as well. 

 

 

6.2 Infrastructure Investments for High-Speed-Railw ay Lines 

 

Infrastructure investments were calculated – according to Phase 2 – on the basis of quan-

tity structure of parts due to the alignment planning. Cost rates were fixed within a special 

cost group together with Norwegian specialists in the process of concept evaluation and 

uncertainty analysis (see [5]). The uncertainty analysis was performed according to Me-

tier’s standard methodology for uncertainty analysis The Complete Risk Manager. The 

analysis is based on the quantities of a most likely operational concept and the therefore 

necessary infrastructure calculated by the study group. 

 

In the level of planning of a feasibility study the infrastructure investments are calculated 

with a lot of uncertainties and they are calculated even higher to provide security for in-

creasing investments. The calculations not only include all necessary infrastructure parts 

but also parts that might be necessary due to changed operation planning. Thus the in-

vestments are not the cheapest solution but a solution that will satisfy other operation 

concepts as well. Additional to these “buffer investments” within the discussions in the 

cost group risks were added due to the rough level of planning and other aspects. 

 

In the evaluation of this report the costs with a high grade of uncertainty are used. 

 

Table 6-2 shows the infrastructure investment and the resulting annuity for the High-

Speed-Railway Branches in south-west Norway. 
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The comparable figure for the lines to Trondheim and Gøteborg (Phase 2) are 

�  Oslo – Trondheim: Investment: 57’864 MNOK Annuity: 1’531 MNOK/year 

�  Oslo – Gøteborg: Investment: 11’907 MNOK Annuity:    310 MNOK/year 

The table shows that there is a great range for the necessary investment from 37 billion 

NOK (Kristiansand – Stavanger) to 143 billion NOK (Oslo – Bergen via Haukeli). 

 

For the destination from Oslo to Bergen the table shows costs of 

- 79 billion NOK via Hallingdal (+ 36% versus the line to Trondheim), 

- 91 billion NOK via Numedal (+ 57% versus the line to Trondheim) and 

- 143 billion NOK via Haukeli (+ 146% versus the line to Trondheim). 

 

Table 6-2: Infrastructure Investment for High-Speed-Railway Branches in South-West Norway 

Infrastructure Investment 
MNOK 
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Tunnel (without superstructure) 25’901 34’267 9’455 12’789 31’913 39’807 27’409 

Open line 9’065 7’065 3’993 1’980 238 10’075 1’309 

Constructions 4’194 4’169 3’273 2’739 12’491 18’916 2’461 

Superstructure 8’977 9’839 4’499 5’271 9’340 19’751 8’258 

Stations 329 592 1’616 23 1’194 375 1’155 

Power Supply 250 341 184 235 184 407 122 

Special Infrastructure 143 285 0 0 0 285 0 

Facilities 20 40 20 20 20 20 20 

Contractor Costs 48’879 56’598 23’040 23’057 55’380 89’636 40’734 

Management/Engineering 14’649 16’998 6’910 6’932 16’643 26’873 12’226 

Land acquisition 599 523 245 120 20 333 41 

Project Costs 64’127 74’119 30’195 30’109 72’043 116’842 53’001 

Maintenance facilities 360 360 360 180 180 360 360 

Total investment 64’487 74’479 30’555 30’289 72’223 117’202 53’361 

Uncertainty 14’500 16’244 6’835 6’706 16’231 25’529 12’050 

Total Estimate 78’987 90’723 37’390 36’995 88’454 142’731 65’411 

Annuity of Infrastructure  
Investment   [MNOK/year] 1’982 2’268 990 957 2’286 3’750 1’670 

 

Comparing the lines via Hallingdal and Numedal there has to be taken into account, that 
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for the line via Hallingdal additional Ringeriksbanen Sandvika – Hønefoss with invest-

ments of about 7 billion NOK has to be built. Including this, the infrastructure investments 

for both lines are coming closer together. Comparing the two lines, an additional advan-

tage for the line via Hallingdal is to be seen in the stepwise realisation. This allows getting 

benefits also step by step. Building one part of the line after the other and connecting 

these with the existing line means better operation conditions on the way to Geilo when-

ever one part is finished. At the line via Numedal the whole part Kongsberg – Geilo has to 

be built before benefits can be realised. 

 

Figure 6-1: Infrastructure Investment for the different High-Speed-Railway Lines 
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The line via Haukeli must be seen together with the branch to Stavanger and the com-

bined operation of the two lines. Therefore the line is planned as a double track line and is 

much more expensive (143 billion NOK) than the alternative lines to Bergen. As said for 

the partial line from Kongsberg to Geilo the benefits of this line cannot be earned before 

finishing the line in its whole. Ongoing from an already built line to Bergen via Haukeli, 

Stavanger can be reached with additional investment of 65 billion NOK. 
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The lines from Oslo to Kristiansand and further on from Kristiansand to Stavanger are – 

with about 37 billion NOK each – not thus expensive as the line to Trondheim. In sum with 

an investment of 74 billion NOK, Stavanger can be reached. To go on from Stavanger to 

Bergen needs infrastructure investments of another 88 billion NOK. 

 

Building lines the addition of investments shows (see also Figure 6-1) 

- Oslo – Kristiansand – Stavanger  74 billion NOK 

- Oslo – Kristiansand – Stavanger – Bergen 162 billion NOK 

- Oslo – Bergen/Stavanger (via Haukeli) 208 billion NOK 

 

 

6.3 Investment Costs of Rolling Stock and Costs of Operation 

 
Based on the rough operation planning costs of vehicle investment and operating the lines 

were calculated. Here the same Norwegian cost rates were used as described in the re-

port of Phase 2 (see [13]). 

Only the necessary High-Speed-Trains are regarded within the calculation. 

 
Oslo – Bergen via Hallingdal 
Line Units Number of 

Services 
Length of 

line 
Running time Annual 

vehicle-km 
Annual personal 
hours 

Oslo – Bergen 1 9 395 km 145 min 2’595’150 15’878 
Oslo – Bergen  2 4 395 km 145 min 1’153’400 7’057 
Sum     3’748’550 22’934 
 

Line Annual Costs Mainte-
nance Infrastructure 

Annual Costs Mainte-
nance Vehicles 

Annual Costs 
Energy 

Annual Costs 
Personal 

 MNOK/year 
Oslo – Bergen 25 48 10 16 
Oslo – Bergen  11 35 9 11 
Sum 36 83 20 27 
 

Sum of operating costs 165 MNOK/year 
Investment costs vehicles (10 vehicles) 50 MNOK/year 
 
Oslo – Bergen via Numedal 
Line Units Number of 

Services 
Length of 

line 
Running time Annual 

vehicle-km 
Annual personal 
hours 

Oslo – Bergen 1 9 405 km 160 min 2’660’850 17’520 
Oslo – Bergen  2 4 405 km 160 min 1’182’600 7’787 
Sum     3’843’450 25’307 
 

Line Annual Costs Mainte-
nance Infrastructure 

Annual Costs Mainte-
nance Vehicles 

Annual Costs 
Energy 

Annual Costs 
Personal 

 MNOK/year 
Oslo – Bergen 26 49 11 18 
Oslo – Bergen  11 35 9 12 
Sum 37 85 20 29 
 

Sum of operating costs 171 MNOK/year 
Investment costs vehicles (10 vehicles) 50 MNOK/year 
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Oslo – Kristiansand  
Line Units Number of 

Services 
Length of 

line 
Running time Annual 

vehicle-km 
Annual personal 
hours 

Oslo – Kristiansand 1 8 333 km 130 min 1’944’720 12’653 
Oslo – Kristiansand 2 4 333 km 130 min 972’360 6’323 
Sum     2’917’080 18’980 
 

Line Annual Costs Mainte-
nance Infrastructure 

Annual Costs Mainte-
nance Vehicles 

Annual Costs 
Energy 

Annual Costs 
Personal 

 MNOK/year 
Oslo – Kristiansand 19 38 8 13 
Oslo – Kristiansand 9 29 8 10 
Sum 28 58 16 22 
 

Sum of operating costs 134 MNOK/year 
Investment costs vehicles (10 vehicles) 50 MNOK/year 
 
Oslo – Kristiansand – Stavanger 
Line Units Number of 

Services 
Length of 

line 
Running time Annual 

vehicle-km 
Annual personal 
hours 

Oslo – Stavanger 1 7 542 km 190 min 2’769’620 16’182 
Oslo – Stavanger 2 4 542 km 190 min 1’582’640 9’247 
Oslo – Kristiansand 1 1 333 km 130 min 243’090 1’582 
Sum     4’595’350 27’010 
 

Line Annual Costs Mainte-
nance Infrastructure 

Annual Costs Mainte-
nance Vehicles 

Annual Costs 
Energy 

Annual Costs 
Personal 

 MNOK/year 
Oslo – Stavanger 27 54 11 17 
Oslo – Stavanger 15 47 13 14 
Oslo – Kristiansand 2 4 1 2 
Sum 44 105 25 32 
 

Sum of operating costs 206 MNOK/year 
Investment costs vehicles (14 vehicles) 70 MNOK/year 
 

Oslo – Kristiansand – Stavanger – Bergen  
Line Units Number of 

Services 
Length of 

line 
Running time Annual 

vehicle-km 
Annual personal 
hours 

Oslo – K – S – Bergen 1 7 777 km 280 min 3’970’470 23’846 
Oslo – K – S – Bergen 2 4 777 km 280 min 2’268’840 13’627 
Oslo – Kristiansand 1 1 333 km 130 min 243’090 1’582 
Sum     6’482’400 39’055 
 

Line Annual Costs Mainte-
nance Infrastructure 

Annual Costs Mainte-
nance Vehicles 

Annual Costs 
Energy 

Annual Costs 
Personal 

 MNOK/year 
Oslo – K – S – Bergen 38 74 16 24 
Oslo – K – S – Bergen 22 68 18 21 
Oslo – Kristiansand 2 4 1 2 
Sum 62 146 35 46 
 

Sum of operating costs 290 MNOK/year 
Investment costs vehicles (16 vehicles) 80 MNOK/year 
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Oslo – Bergen / Stavanger via Haukeli 
Line Units Number of 

Services 
Length of 

line Running time Annual 
vehicle-km 

Annual personal 
hours 

Oslo – Bergen 1 9 411 km 140 min 2’700’270 15’330 
Oslo – Bergen  2 4 411 km 140 min 1’200’120 6’813 
Oslo – Stavanger 1 9 431 km 145 min 2’831’670 15’878 
Oslo – Stavanger 2 4 431 km 145 min 1’258’520 7’057 
Bergen – Stavanger 1 7 274 km 80 min 1’400’140 6’814 
Bergen – Stavanger 2 4 274 km 80 min 800’080 3’893 
Sum     10’190’800 55’785 
 

Line Annual Costs Mainte-
nance Infrastructure 

Annual Costs Mainte-
nance Vehicles 

Annual Costs 
Energy 

Annual Costs 
Personal 

 MNOK/year 
Oslo – Bergen 26 50 11 15 
Oslo – Bergen  12 36 10 10 
Oslo – Stavanger 27 52 11 16 
Oslo – Stavanger 12 38 10 11 
Bergen – Stavanger 14 26 14 7 
Bergen – Stavanger 8 24 8 6 
Sum 98 225 62 65 
 

Sum of operating costs 450 MNOK/year 
Investment costs vehicles (23 vehicles) 115 MNOK/year 
 

In Table 6–3 is given an overview about the annual costs of vehicle investment and opera-

tions as well as the annual costs of infrastructure investment. 

 

Table 6-3: Infrastructure Investment for High-Speed-Railway Lines South-West Norway 
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Lines MNOK/year 

Oslo – Gøteborg  50 134 154  310 

Oslo – Trondheim  60 161 221  1’531 

Oslo – Bergen (via Hallingdal) 50 165 215  1’982 

Oslo – Bergen (via Numedal) 50 171 221  2’268 

Oslo – Kristiansand  50 134 184  990 

Oslo – Kristiansand – Stavanger  70 206 276  1’947 

Oslo – Kristiansand – Stavanger – Bergen 
(via Haugesund Central) 80 290 370  4’233 

Oslo – Bergen/Stavanger via Haukeli 115 450 565  5’420 

 

Comparing the costs for the alternative branches shows 

- The line to Gøteborg is shown with relatively high operating costs. Within this re-
port, the operating costs for the whole line to Gøteborg were calculated, but this 
will be a common line operated together with the Swedish railway and thus operat-
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ing costs will be shared between the companies.  

- Both branches from Oslo to Bergen (via Hallingdal or Numedal) are very similar 
due to operating costs and investment costs for the vehicles (165 to 171 MNOK 
per year, 50 MNOK per year) and this is also in the same range as for the line to 
Trondheim (161 MNOK/year and 60 MNOK/year). 

- Within the Haukeli-concept the highest costs of operation and vehicle investment 
are produced for there are running in total three different lines. 

- The concept from Oslo via Kristiansand to Stavanger and further on to Bergen 
shows lower costs for daily operation than the lines via Haukeli for there is only 
one line running all the way plus an additional service from Oslo to Kristiansand. 

 

 

6.4 Demand of High-Speed-Railway Lines 

 

Figure 6-2 shows the number of passengers per year using the different lines. 

 

Figure 6-2: Passenger Demand on High-Speed-Railway Lines 
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The figure shows that passenger demand is the same on the different line variants from 

Oslo to Bergen and that this demand is about 15% higher than demand on the line to 
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Trondheim.  

Demand on the line to Kristiansand is less than demand on the line to Trondheim (- 60%). 

With the extension to Stavanger demand on the Kristiansand-line mounts higher than to 

Trondheim or Bergen (+ 44%). With the additional extension to Bergen demand increases 

once more to about 2.5 times the demand on the Oslo – Trondheim line. 

Demand on the Haukeli-lines (to Bergen and Stavanger) is in the same range than on the 

line Oslo – Kristiansand – Stavanger – Bergen. 

 

Additional Figure 6-3 shows the passenger-km per year that can be reached on the differ-

ent lines. Of course, the figures shows a similarly dispersion as Figure 6-2, but there are 

some small differences to be known (see below).  

 

Figure 6-3: Passenger Demand (Passenger-km) on High-Speed-Railway Lines 
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The lines to Kristiansand and via Kristiansand to Stavanger feature a greater share of 

middle-distance traffic than the other lines. The line Oslo – Kristiansand – Stavanger is on 

the same level of passenger-km as the lines to Bergen (via Hallingdal or Numedal) al-
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though there are about 44% more passengers. The three lines based on the Haukeli-

concept bear high traffic demand on long-distance end-to-end relations and show the 

highest amount of passenger-km. 

 

 

6.5 Needed Benefits  

 

To get a positive result in a cost-benefit-analysis the benefits must cover at least the an-

nual costs of infrastructure and vehicle investment as well as the costs of operation. 

 

Figure 6-4 shows the rates of needed benefits per passenger-km. As explained in chapter 

6.1 this indicator gives the best advice to compare the different lines. 

 

Figure 6-4: Needed Benefits per Passenger-km on High-Speed-Railway Lines 
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The figure shows the line to Trondheim with the best rate of needed benefits per passen-

ger-km (2.11 NOK/passenger-km) of all lines followed by the line Oslo - Kristiansand – 
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Stavanger (2.18 NOK/passenger-km) and the line to Bergen via Hallingdal (2.23 NOK/ 

passenger-km). 

 

The line to Bergen via Numedal needs benefits of 2.52 NOK/passenger-km. 

 

The line from Oslo to Kristiansand without the extension to Stavanger (2.92 

NOK/passenger-km), the line Oslo – Kristiansand – Stavanger – Bergen (2.80 

NOK/passenger-km) and the lines via Haukeli (3.08 NOK/passenger-km) show a higher 

amount of needed benefits per passenger-km.  

 

Overall this most important indicator “needed benefits per annual passenger-km” shows 

that the alternative High-Speed-Railway Lines are very close to each other. 
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7 Conclusion 

 

This “Feasibility Study Concerning High-Speed-Railway Lines in Norway” should answer 

the question if High-Speed-Railways have a chance to be part of Norway’s future trans-

portation system. 

 

The study was divided in three Phases:  

 

In Phase 1 the Consultant Group gave an overview of possible High-Speed-Railway corri-

dors in Norway and compared these with High-Speed-Railway solutions in Europe. The 

group suggested the two lines  

�  Oslo – Trondheim and 

�  Oslo – Gøteborg 

as reference projects for a further detailed analysis in Phase 2. 

 

Using an evaluation method close to a method which has been used for evaluating other 

major High-Speed-Railway projects in Europe, it was shown in Phase 2 that a positive 

result in a cost-benefit-analysis for the two chosen projects can be reached. 

 

In Phase 3 alternatives for the High-Speed-Railway Net in south-west Norway were inves-

tigated.  

 

The selection of corridors was oriented on existing railway corridors and refers to the 

ideas of Høyhastighetsringen AS and Norsk Bane AS (Haukeli), but the development of 

the projects was done by the study group according to the principles of planning as they 

were already applied to the lines to Trondheim and Gøteborg. As well as the infrastructure 

planning, the operational concepts have been developed new by the study group. They 

are adapted to the specific requirements of High-Speed-Traffic in Norway with relatively 

low demand potentials and therefore the need of a high cost efficient planning. Thereby, 

these concepts differ from the suggestions of Høyhastighetsringen AS and Norsk Bane 

AS which plan to run much more trains per day and have a lot of stops on the line. 
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On this basis the studies of Phase 3 were done for the corridors 

�  Oslo – Bergen with different variants  

o via Hønefoss, Geilo, Voss (Hallingdalen/Hardangervidda) 
o via Drammen, Kongsberg, Geilo, Voss (Numedalen/Hardangervidda) 
o via Haukeli 

�  Oslo – Kristiansand (with and without a new High-Speed-Line Drammen - Pors-
grunn) 

�  Oslo – Stavanger with the variants 

o prolonging the line from Kristiansand to Stavanger 
o additional line from Haukeli to Stavanger 

�  Stavanger – Bergen also with the variants 

o prolonging the line from Kristiansand via Stavanger to Bergen 
o connecting branches from Oslo to Bergen and from Oslo to Stavanger via 

Haukeli. 
 

The study shows that High-Speed-Traffic in Norway is possible. The lines Oslo – Trond-

heim and Oslo – Gøteborg are indicated worth for realisation. Comparing the results from 

Phase 2 and Phase 3 it has become apparent, that also developing of the High-Speed-

Lines in the south-western corridors from Oslo to Bergen, from Oslo to Kristiansand and 

from Oslo to Stavanger is possible and worthy to be investigated more closer. 

 

Developing a High-Speed-Line close to the Haukeli-concept shows some specific chal-

lenges with the crossing of the Hardangerfjord and the long undersea tunnel from Hauge-

sund to Stavanger. On the one hand side it has to be considered, that benefits of these 

lines can be achieved first after having built the whole line, on the other hand side this 

double track line shows great flexibility for further operational concepts.  

The undersea tunnel has to be considered for an extension of the line Oslo – Kristiansand 

– Stavanger to Bergen as well.  

 

A concrete final ranking of the different corridors and lines cannot be derived from the 

results of the Feasibility Study as the results are quite close together. 

Nevertheless, some first priorities can be set from the study’s results: 

 

The lines Oslo – Trondheim and Oslo – Bergen are definitely the most important connec-

tions in Norway. Both lines seem to be worth to be realised. In the same range the line 

Oslo – Kristiansand – Stavanger can be found. Without the extension to Stavanger the 

Oslo – Kristiansand line will only range on a second place. 
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Presuppositions for the positive result of the Feasibility Study had been: 

- concentrating on the main markets between the major points of demand and only 
a few number of intermediate stops in greater communities with adequate traffic 
demand, 

- offers strictly oriented on demand, 

- cost efficient planning of infrastructure with single track lines wherever sufficient, 

- additional regional services as feeder systems for the High-Speed-Services. 

 

 

High-Speed-Traffic reduces travel times, greenhouse  gases and exhaust emis-

sions as well as they increase traffic safety and g ive contributions to envi-

ronmental benefits.  

 

High-Speed-Traffic improves the accessibility betwe en the major cities in 

Norway and between the regions. 

 

High-Speed-Traffic reduces domestic air traffic sig nificantly and will solve  

capacity problems of airports in the future. 

 

 

The Feasibility Study shows 

- A positive Benefit-Cost-Ratio for the two reference  lines from Oslo to 
Trondheim and from Oslo to Gøteborg in a detailed e valuation, 

- Comparable results for the lines  
o Oslo – Trondheim,  
o Oslo – Bergen and  
o Oslo – Kristiansand – Stavanger  

  in a simplified evaluation. 
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8 Annex 
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Annex 2.1 

Plan 2-1: Ground plan Hønefoss – Bergen (via Hallingdal) Part 1 
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Annex 2.2 

Plan 2-2: Ground plan Hønefoss – Bergen (via Hallingdal) Part 2 
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Annex 2.3 

Plan 2-3: Ground plan Hønefoss – Bergen (via Hallingdal) Part 3 
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Annex 2.4 

Plan 2-4: Ground plan Hønefoss – Bergen (via Hallingdal) Part 4 

 



   Feasibility Study Concerning 
 High-Speed Railway Lines 
 in Norway 
 
 

- 78 - 

 
Annex 2.5 

Plan 2-5: Ground plan Porsgrunn – Kristiansand Part 1 
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Annex 2.6 

Plan 2-6: Ground plan Porsgrunn – Kristiansand Part 2 
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Annex 2.7 

Plan 2-7: Ground plan Arendal (detailed planning) Part 1 

 



   Feasibility Study Concerning 
 High-Speed Railway Lines 
 in Norway 
 
 

- 81 - 

 
Annex 2.8 

Plan 2-8: Ground plan Arendal (detailed planning) Part 2 
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Annex 2.9 

Plan 2-9: Ground plan Arendal (detailed planning) Part 3 
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Annex 2.10 

Plan 2-10: Profile plan Arendal (detailed planning) Part 1 
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Annex 2.11 

Plan 2-11: Ground plan Drammen – Bergen (via Haukeli) Part 1 

 



   Feasibility Study Concerning 
 High-Speed Railway Lines 
 in Norway 
 
 

- 85 - 

 
Annex 2.12 

Plan 2-12: Ground plan Drammen – Bergen (via Haukeli) Part 2 

 



   Feasibility Study Concerning 
 High-Speed Railway Lines 
 in Norway 
 
 

- 86 - 

 
Annex 2.13 

Plan 2-13: Ground plan Drammen – Bergen (via Haukeli) Part 3 
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Annex 2.14 

Plan 2-14: Ground plan Drammen – Bergen (via Haukeli) Part 4 
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Annex 2.15 

Plan 2-15: Ground plan Stavanger (via Haukeli) Part 1 

 



   Feasibility Study Concerning 
 High-Speed Railway Lines 
 in Norway 
 
 

- 89 - 

 
Annex 2.16 

Plan 2-16: Ground plan Stavanger (via Haukeli) Part 2 
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Annex 2.17 

Plan 2-17: Ground plan Kongsberg – Geilo Part 1 
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Annex 2.18 

Plan 2-18: Ground plan Kongsberg – Geilo Part 2 
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Annex 2.19 

Plan 2-19: Ground plan Bergen – Stavanger Part 1 
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Annex 2.20 

Plan 2-20: Ground plan Bergen – Stavanger Part 2 
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Annex 2.21 

Plan 2-21: Ground plan Stavanger – Kristiansand Part 1 
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Annex 2.22 

Plan 2-22: Ground plan Stavanger – Kristiansand Part 2 

 


