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1. Introduction

The present report has been written on behalf of the Danish Ministry of Trans-
port. The report has been requested as a consequence of the report “ Finance and
organisation, Enquiry of commercial interest” published by Fehmarn Belt De-
velopment Joint Venture in June 2002. In the Enquiry of Commercial Interest,
the private sector emphasised that the most important risk regarding the financ-
ing of a Fehmarn Belt fixed link is the risk associated with traffic revenues —
both revenues from rail traffic and road traffic. It was therefore decided to have
acloser look at both revenue sources.

This report analyses the railway’ s ability to pay for the use of afixed link
across Fehmarn Belt. The main purpose of the present report is to substantiate
whether the foreseen payment for using the rail track on the Fehmarn Belt fixed
link (76 M EUR/560 M DKK in 1996 prices) can be expected to materialise.

The assessment is based on following analyses:

An analysis of possibleinfrastructure payments for crossing a Fehmarn Belt
fixed link based on savingsin infrastructure charges, savings in operating costs
and value of time savings for redirecting trains from the Great Belt route to the
Fehmarn Belt route (chapter 6).

An analysis based on interviews with train operators and other bodies on their
views on the effect of a Fehmarn Belt fixed link for the rail freight traffic (chap-
ter 7).

It should be emphasised that assumptions concerning expected passenger and
freight rail traffic are being based on the Fehmarn Belt Traffic Consortium
(FTC)' sforecasts for 2015. Assumptions concerning time-schedules, number of
trains and ticket prices/freight transport fees have been based on the same
source. These assumptions may have to be elaborated further in the future.

The summary and conclusions of the work is described in chapter 2. Chapter 3
describes infrastructure charges for both passenger trains and freight trainsin
Denmark, Sweden and Germany, while chapter 4 outlines the operating costs
for passenger trains and freight trains. Value of time for passenger trains and
freight trainsis described in chapter 5. In general payments and incomes are
quoted in both EUR and DKK. The conversion rate applied is1 EUR = 7.45
DKK.
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2. Summary and Conclusion

2.1 Conclusion

The present report has been written as part of the Danish Ministry of Trans-
port’s assessment of the financial viability of a Fehmarn Belt fixed link. The
Ministry is updating the traffic forecasts to 2015. The present study is carried
out in parallel with the 2015 forecasts and this study comprises an assessment of
the infrastructure charges for rail on the fixed link, and therefore also an as-
sessment of the potential income of operation of afixed link.

Two different Base Cases are analysed in the new traffic forecasts. Base Case A
and Base Case B. The main assumptions in both Base Cases are availability of a
fixed link with a4 lane road and atwo lane railway, ferry schedules as available
in summer 2002 and infrastructure in the hinterland as planned and committed
presently. Further the two Base Cases differ in the assumptions concerning user
costs. In general rail transportation is favoured in Base Case A, whereas car
traffic isfavoured in Base Case B.

In the assessments carried out in 2002 the following traffic volumes have been
envisaged for rail transport across Fehmarn Belt:

Table 2.1. Forecasts for traffic across Fehmarn Belt according to the Fehmarn

Belt Traffic Study 2002.
Base year 2001 4+2 2015 A 4+2 2015 B
Rail passengers 352 1497 1386
(‘000 pass/year)
All passengers 6376 9753 9833
(‘000 pass/year)
Rail freight 5138" 10843 7983
(‘000 tons/year)
All freight 9572 17269 15189
(‘000 tons/year)

1)Traffic directed via the Danish - German land border

Source: Fehmarn Belt forecast 2002, Final report, 2003

The former (1999) analysis estimated the payment ability of the rail operators
using the fixed Fehmarn Belt link to 76 M EUR in 1996 fixed prices (88 M
EUR in 2002 fixed prices). The present analysis indicates a lesser payment abil-
ity. The payment ability reflects the traffic. Passenger traffic in the new 2015
forecasts is lower than in the former 2010 forecasts. Freight forecasts in terms
of tonnes are also lower in Base Case B, but the number of freight trains hasin-
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creased because the new forecasts take the latest development in rail goods
types into consideration resulting in alower average load per wagon.

Table 2.2. Assessment of potential annual railway payments for using a Feh-
marn Belt fixed link, 2002 price level

Possible annual railway payment 2015 Base case A|2015 Base case B
in M EUR in 2002 price level

Passenger trains

Savings in infrastructure charges 7.5 7.5
Savings in operating costs 2.9 29
Total railway payments — passenger 10.4 10.4
trains

Value of time savings - -

Freight trains

Savings in infrastructure charges 22.5 17.3
Savings in operating costs 22.5 17.3
Total railway payments — freight 45.0 34.6
trains

Value of time savings 16.4 12.6
All trains

Savings in infrastructure charges 30.0 24.8
Savings in operating costs 25.4 20.2
Total railway payments 55.4 45.0
Value of time savings 16.4 12.6
Existing assessment in 1996 prices 76 (88)

(2002 price level)

If payment for using the fixed link is based on a charge evaluated from saved
infrastructure payments the total revenue will be about 25M EUR (185 M
DKK) to 30 M EUR (224 M DKK). If savingsin operating costs are also in-
cluded revenue will increase to arange of 45 M EUR (336 M DKK) and 55 M
EUR (414 M DKK) or about 50 — 60% of the amount estimated in 1999. Fi-
nally, if time savings are included the range depicted by the two Base casesis
58 M EUR (430 M DKK) to 72 M EUR (537 M DKK). In comparison the
amount estimated in 1999 was 88 M EUR or almost twice as much as the cur-
rent estimate based on savingsin operating costs and infrastructure charges.

Freight trains will be levied the mgjor parts of the payments. In Base case A
freight trainswill be accounting for about 85% of the payments, whereas the
percentage is dightly lower in Base case B (about 80%).

Thefinal infrastructure payment per train should be established taking into ac-
count that competition exists between several routes and transport modes. It is
evident that the Fehmarn Belt link has a major advantage of being the most di-
rect and fastest route. An excessively high infrastructure payment for using the
fixed link may jeopardise the possibilities of exploiting the competitive advan-
tages the fixed link will introduce. It is considered reasonable to assume that the
charges will be based only on savings related to infrastructure payment and op-
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erating costs, excluding saving in travel time. The lowest level would on the
other hand be determined of only the savings in infrastructure payment.

Following payment ranges could therefore be proposed for crossing the Feh-
marn Belt fixed link:

Per passenger train: 515 EUR (3,830 DKK) — 715 EUR (5,310 DKK)
Per freight train: 1,100 EUR (8,200 DKK) — 2,200 EUR (16,400 DKK)

Based on these rates the rail traffic will contribute between 30 M EUR and 55
M EUR annually to the financing of the fixed link in Base Case A and 25 M
EUR to 45 M EUR in Base Case B.

A resulting problem related to the transfer of traffic from the Great Belt fixed
link to Fehmarn Belt fixed link is the loss of revenue for the Danish National
Railways Agency caused by the redirection of train traffic. This problemis
mainly related to freight traffic, because all international freight traffic transit-
ing Denmark is presently led across the Great Belt link.

The redirection of trainswill lead to alimited lossin revenue at the Great Belt
fixed link from passenger traffic operation but a considerable loss from freight
transport operation. Based on the available forecasts the total 1oss has been es-
timated to about 13.2 M EUR (98 M DKK) measured in 2002 prices. 95% are
related to freight traffic. The lost revenue accounts for about 15% of the total
payment from The Danish National Railways Agency to Sund & Badt.Reduced
payment to the National Railway Agency from rail operators for passage of the
Great Belt Link may be linked to areduction in payment to the Sund & Badt
company. When the agreement on charges for passing the Great Belt connection
was made, about 1/3 of the payment was attributable to rail traffic redirected
from Fehmarn Belt to the Great Belt. With a Fehmarn Belt fixed link thistraffic
istaken back to its original route, and therefore - it could be argued - should the
size of the payment from the National Railway Agency to Sund & Badt bere-
considered.

Apart from the lossin direct payments for the passage of the fixed link, the
Danish National Railways Agency will beinflicted aloss related to diversion of
traffic from the route Ringsted — Padborg. On this route a surchargeis being
paid by the operators as an indirect payment for financing the Great Belt fixed
link and the @resund fixed link. An assessment based on the available forecasts
indicates aloss of surcharge of about 4.8 M EUR (36 M DKK) of which amost
90% is attributable to rail freight traffic.

However, it is possible to compensate some of this loss with introduction of a
similar surcharge on the link between Ringsted and Radby. The revenue esti-
mates in table 2.1 has been made under the assumption that no surcharge will be
levied on the passenger trains, but a surcharge similar to the km-charge applica-
ble on the route Ringsted — Padborg will be applied also on the route Ringsted —
Redby for the freight trains. The available forecasts indicate that the surcharge
on this section will about compensate the losses on the route Ringsted - Pad-
borg, thus creating an extrarevenue of 1 M EUR (7.5 M DKK) in Base Case A
and no extrarevenue in Base Case B for the Danish National Railways Agency.



Fixed link across Fehmarn Belt - Analysis of rail infrastructure payment 6

The main uncertainty is related to the forecasts. Will afixed link reverse the
trend in the rail passenger traffic? Presently the rail passenger market has been
continuously declining for the last 10 years. Will the number of passengers
reach the level indicated by the forecasts? As pointed out by the independent
experts who analysed the passenger traffic model in 1999, the passenger fore-
casts are most likely rather conservative. Factors not explicitly in the model
may have a considerable influence on the development of international rail
travel in the future.

The freight forecasts may overstate the amount of goods to be transported be-
tween Scandinavia and the Continent. The development in goods transport
flowsin the period 1994 — 2000 is slower than anticipated in the former 2010
forecasts. This development, however, has been included in the most recent
forecasts, where the development up to 2015 just reaches the same total levels
asindicated in the former forecasts for 2010. The new forecasts take into ac-
count the development in wagon loads and change in commodity groups trans-
ported by rail. This leads to a dramatic reduction in average load per train com-
pared to the previous forecasts established in 1999. This indicates the difficul-
tiesin taking into account all elements, which could possibly affect the fore-
casts, e.g. will the number of wagons per train stay the same or will the number
of wagons per train decline? Also, it is difficult to foresee how the competition
between road and rail will develop.

2.2 Previous assumptions concerning revenue

The previous economic and financial evaluations of a Fehmarn Belt fixed link
were based on forecasts for 2010. Savings were established in relation to the
reference case in 2010 for passenger and goods traffic. The 2015 forecasts have
been produced recently in order to investigate further the sensitivity of the fore-
castsin relation to different assumptions concerning price relations on different
transport modes and different routes. In this report all hew assessments are
based on the 2015 forecasts.

The 1999 assessment of the economic viability lead to savings in economic
terms asindicated in table 2.3.

Table 2.3. Assumed annual savings for passenger and freight rail transport
2010 in economic terms (quoted in 1995 fixed prices)

4+2, 2010 M DKK M EUR
Passenger

Travel costs 2 0.27
Time costs 126 16.9
Goods

Travel costs 229 30.7

Source: Femer Beelt forbindelsen, forundersggelser - Resumérapport, 1999

Table 2.3 clearly indicates that the savingsin economic terms related to passen-
ger transport are mainly savings in time costs, whereas savings in economic
termsrelated to goods are related to transportation costs. Travel costs and time
costs were based on economic values established in accordance with the market
price methodology.
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In the same report a financial analysis has been carried out. The financial analy-
sisis based on the assumption that trains passing the Fehmarn Belt fixed link
have to pay for the use of the tracks. According to the final report the amount to
be paid has been assessed based on commercial terms but the background for
the calculations has not been published.

Tabel 2.4 Assessment of annual railway infrastructure revenue on the Fehmarn
Belt fixed link in no. of trains and EUR/DKK exclusive VAT. All pricesin fixed

1996 prices.
Passenger trains across the Fehmarn Belt fixed link 2010 (no. 16,060
of trains per year)
- Redirected from the Great Belt route (no. of trains per year) 3,650
Freight trains across the Fehmarn Belt fixed link 2010 (no. of 16,258
trains per year)
- Redirected from the Great Belt route (no. of trains per year) 16,258
Market based annual infrastructure charge (= saved opera- 76 M EUR
tional costs due to redirection of traffic from the Great Belt (560 M DKK)
route)

Source: Femer bzelt forbindelsen — skonomiske analyser, 1999

The assessed revenue does not take into account the value in shippers' and pas-
sengers' time savings accruing to the redirection of the trains from the longer
Great Belt route to the shorter and faster Fehmarn Belt route. The report “Femer
Badt forbindelsen, forundersagel ser — Resumérapport” states that this will pro-
vide an opportunity to increase the revenue further than indicated in table 2.4.

The same report does however emphasise that some of the operating cost sav-
ings are infrastructure payment savings. It could be argued that infrastructure
charges should be paid anyway and directly to the railway agencies, therefore
leaving considerable less room for payments aimed specifically to contribute to
the fixed link.

The report also stresses that the railway payments are assumed to constitute a
politically fixed annual amount, which will not vary with the railway traffic.
This payment schedule is comparable to the payment scheme for the Great Belt
fixed link and the @resund fixed link. The Danish National Railways Agency
pays afixed annual amount to the company Sund and Badt, which owns the
Danish fixed links. The railway operators pay a variable amount to the Danish
National Railways Agency for using the fixed links depending on the number of
trains using the fixed links. The amount paid is made up of a payment for pass-
ing the fixed links and a surcharge for using the railway between Kastrup/Co-
penhagen and Padborg. The amount paid by the operators does however not
currently cover the amount paid by the Danish National Railways Agency to
Sund & Badt. The money to cover the deficit is transferred from the National
Railways Agency’ s budget.

The main purpose of the present report is to substantiate whether the foreseen
payment for using the rail track on the Fehmarn Belt fixed link (76 M EUR/560
M DKK in 1996 prices) can be expected to materialise. Related with thisis an
assessment of the increase in deficit for the Danish National Railways Agency,
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which can be expected on the Great Belt fixed link when the traffic is redirected
from this link to the Fehmarn Belt route.

2.3 Reassessment of revenue related to rail traffic

An important assumption, which lies behind all the presented figuresisthat cal-
culated savings in infrastructure fees are based on present systems for infra-
structure payments, and operating cost savings are based on the presently avail-
able transport means and technology. Future changes in this assumption will in-
fluence the assessment of the railway’ s ability to pay for crossing the Fehmarn
Belt fixed link.

2.3.1 Passenger trains

Passenger transport by rail viaa Fehmarn Belt fixed link will be faster and ex-
cludes specific costs related to ferry transport. Further, it is assumed that depar-
tures routed via the Great Belt in the “Without a fixed Fehmarn Belt link” case
will be redirected to the Fehmarn Belt with afixed link.

It is assumed that the savingsin operating costs, infrastructure payments and
time can be transformed to infrastructure payment for passing the fixed Feh-
marn Belt link. However, the assessments have been made under the assump-
tion that the infrastructure payment per train per km on the main line Copenha-
gen - Raedby israised to the same level as applicable to Copenhagen — Padborg.

The cost of operation of a passenger train set is composed of capital costs, oper-
ating costs, staff costs and overhead costs. In this report costs are assessed based
on a unit comparable to an IC 3 unit. The average costs of operation per kmis
estimated to about 8.9 EUR (66 DKK) in the case without fixed link and about
8.2 EUR (61 DKK) in the case with the fixed link. A shorter turn around time
reduces the need for units, and thisis the reason for the reduction in tota costs
of operation.

A detailed assessment of the different elements leads to the following savings
per train passing the Fehmarn Belt fixed link based on the assumption that in
the “Without a fixed Fehmarn Belt link” case 6 trains per day per direction are
routed via Fehmarn Belt using ferries and one train is routed via Great Belt.

1. Saving ininfrastructure payment + ferry charge: 515 EUR (3,830 DKK) per
unit.

2. Savingin operating costs per unit: 200 EUR (1,480 DKK).

3. Savingin travel time value per unit: No savings will occur due to a higher
fraction of business travellersin the with fixed link cases than in the without
fixed link case.

Based on indicative plans of operations for the two 2015 cases for which fore-
casts have been prepared following potential revenues have been assessed.
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Table 2.5. Potential revenue attributable to rail passenger traffic 2015. Price

level 2002
2015 Base case A 2015 Base case B

Number of rail passengers 1,497,000 1,386,000
Number of trains per year 14,600 14,600
Annual income based on sav-
ing in infrastructure payments 7.5 (56) 7.5 (56)
M EUR (M DKK)
Annual income based on sav- 2.9 (22) 2.9 (22)
ings in operating costs
M EUR (M DKK)
Total based on savings in in- 10.4 (78) 10.4 (78)

frastructure payments and op-
erating costs M EUR (M DKK)

Annual income based on sav- - -
ings in travel time
M EUR (M DKK)

Conversion rate: 1 EUR = 7.45 DKK

Thetotal potential revenue attributable to rail passenger traffic is about 10.4 M
EUR (78 M DKK), if all expected savings are included in the payment

2.3.2 Freight trains

Rail freight transport will gain from the introduction of afixed link. Speed will
be increased, distances between Scandinavia and the Continent will be shorter,
thus cutting transport costs. It is expected that traffic will switch from the Great
Belt route to the Fehmarn Belt route. However, the shift of route will among
other things be determined of the infrastructure payments along the two routes.

For freight transport similar types of cost savings have been considered as for
the passenger trains, that is savingsin infrastructure payments, savings in oper-
ating costs and time savings for the goods transported.

Costs of operation have been assessed to 7.0 — 7.8 EUR per km per goods train
with 30 units, depending on the gross weight of the train.

Savings in operational costs for choosing the Fehmarn Belt route in stead of the
Great Belt route have been assessed to 1,100 EUR per train.

Savings related to infrastructure charges for using the Fehmarn Belt link in
stead of the Great Belt link have been assessed to 1,100 EUR per train.

Savingsrelated to value of time for using the Fehmarn Belt fixed link in stead
of the Great Belt link have been assessed to 800 EUR per train. Time savings
are evaluated based on avalue of time of 0.76 EUR per ton per hour.

Based on the above following potential annual payments can be assessed for rail
freight traffic using the fixed link across Fehmarn Belt.
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Table 2.6. Potential revenue attributable to rail freight traffic 2015. Price level
2002

2015 Base case A 2015 Base case B

Number of trains per year 20,440 15,695
Annual income based on sav-
ing in infrastructure payments 22.5 (168) 17.3 (129)

M EUR (M DKK)
Annual income based on sav-

ings in operating costs 22.5 (168) 17.3 (129)
M EUR (M DKK)
Total based on savings in in- 45.0 (336) 34.6 (258)

frastructure payments and op-
erating costs M EUR (M DKK)
Annual income based on sav-
ings in travel time 16.4 (123) 12.6 (94)

M EUR (M DKK)
Conversion rate: 1 EUR = 7.45 DKK

Thetotal potential revenue attributable to freight trainsisin the range of 47.2 —
61.4 M EUR(if all expected savings are included in the payment.

2.4 Interviews

Interviews were carried out with anumber of freight operators and with the
Danish National Railways Agency in order to evaluate the expectations to afu-
ture link across Fehmarn Belt, and also in order to investigate the level of charg-
ing which could be expected to render a reasonable traffic. It was considered
more important to interview freight operators than passenger traffic operators.
Rail freight revenues were in the 1999 analysis considered to make up the ma-
jority of the total revenue. Thus, the decision was made to concentrate on the
reactions of the freight operators.

The respondents all agreed that a number of problems existed today and all
pointed out that the capacity problems related to the line between Copenhagen
and Ringsted are serious, as are the capacity problems on the main line between
Lunderskov and Kolding. Problems also exist in Schleswig-Holstein. The
Rendsburg Bridge crossing the North East Channel creates a bottleneck due to
the limited total weight in terms of load per meter track and axle load. Train
length cannot exceed 600 m on the link between Neuminster and Hamburg due
to the length of overtaking tracks, and there islimited capacity in the network
around Hamburg.

It was discussed whether it would be possible to transform atime saving into
operational changes and whether such change could be utilised by the custom-
ers. In order to utilise atime saving it is necessary to be able to improve time
windows for delivery and loading. If rescheduling of atrain leads to substantial
time savings in some rel ations the time saving could be utilised and an extra
charge could possibly be obtained.

The interviewees were asked which of the possible improvements related to the
development of the fixed link across Fehmarn Belt was most wanted. The an-



Fixed link across Fehmarn Belt - Analysis of rail infrastructure payment 11

swer was improvement of regularity in deliveries. Customers ask for a high
quality in performance, and the most important aspect was timely deliveriesin
the specified time windows.

All agreed that afixed link could increase the number of operating companies.
It was however stated that it is arather difficult market to enter because the
capital requirements for purchasing traction are high. One operator pointed out
that in order to establish operation between Sweden, Denmark and Germany it
is necessary to equip the engines with safety systems and traction systems fitted
to different requirements in the three different countries. Another operator men-
tioned that the new operators most likely would be in the market for operation
of system trains.

All agreed that in principle afixed link would improve the competitiveness of
rail transport in relation to road transport. However, Fehmarn Belt could not be
seen as an isolated link. Capacity problems and problems of regularity are pre-
vailing in therail network in both Denmark and Germany. Therefore it would
be necessary to improve other sections as well in order to maintain the competi-
tiveness of the railways, and improve the speed of freight trains.

Asto the fixed link payment it was pointed out that with the present cost level
the railways are just able to keep the price competition with the road transport.
Therefore, none of the interviewees felt inclined to consider price increases.
They rather saw the Fehmarn Belt fixed link as a possibility within existing
price levels to obtain an advantage in the competition with road transport.

The subsequent question concerning customers’ willingness to pay for faster
trains and improved reliability therefore was considered not adequate, because
the operating companies did not feel they would be able to increase prices with-
out reducing the relative competitiveness of rail transport.

Some of the companies, however, concede that new types of high value goods,
like express goods, parcels, etc would come within reach of the railways with an
improved route via the Fehmarn Belt. These types of solutions could be able to
generate new and higher income.

All the participants found a freight transport corridor would be a good solution.
It was however important that the Fehmarn Belt corridor was connected to the
other important rail freight corridorsin Germany in order to have as undisturbed
aroute as possible.



Fixed link across Fehmarn Belt - Analysis of rail infrastructure payment

12

3. Infrastructure charges for rail transport

The principles for infrastructure charging have been identified for Denmark,
Germany and Sweden. The principles are quite different in the three countries
and indicate different systems for charging.

3.1 Denmark

Infrastructure charges related to railway operation in Denmark are determined
by the Ministry of Transport and consist of following items:

= A feepertrankm

= Chargesfor use of the Great Belt fixed link and the @resund fixed link

»  Other feesrelated to traffic on railway lines not being used for passenger

traffic

For @resund the Danish charges cover the Danish part of the structure.

The principal Danish infrastructure charges related to passenger and freight traf-
fic per January 1% 2002 are provided in table 3.1.

Table 3.1. Danish railway infrastructure charges, 2002.

Passenger traffic

Freight traffic

Charges related to the
main link @resund — Kor-
sgr and Nyborg — the
Danish/German border

3.03 EUR (22.57 DKK)
per train km

1.23 EUR (9.14 DKK) per
train km

Other links except the
fixed links

0.46 EUR (3.44 DKK) per
train km

0.23 EUR (1.72 DKK) per
train km

Passage of the Great
Belt fixed link

899 EUR (6,696 DKK) for
one train passage

96.6 EUR (720 DKK) per
wagon up to a maximum
of 833.6 EUR (6,210
DKK)

Passage of half of the
Presund fixed link

158 EUR (1,180 DKK) for
one train passage

273 EUR (2,032 DKK) for
one train passage

Conversion rate: 1 EUR = 7.45 DKK

Source: Ministry of Transport, Denmark

Passenger traffic is divided in contracted traffic, e.g. subsidised public service
traffic, and commercia traffic, which is carried out on market conditions. In
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genera in the future international passenger traffic will be categorised as com-
mercial traffic.

As mentioned above payment for using the infrastructure is determined based
on apolitical decision. A surchargeis levied on the route Kastrup/Copenhagen
— Padborg as an indirect payment for using the Great Belt fixed link and the
@resund fixed link in addition to the specific payments for using the fixed links
asindicated in table 3.1. The surcharges amount to approx. 40 M EUR (300 M
DKK) annually and is aimed at co-financing the payments from the Danish Na-
tional Railways Agency to the fixed links.

Use of the fixed linksis regulated in laws and agreements. Sund & Badt Hold-
ing owns, operates and maintains the fixed links through its subsidiaries A/S
Storebadt and A/S @resund. Law 1233 from 1996 determines that the govern-
ment annually shall transfer 70.5 M EUR (525 M DKK) in fixed 1997 pricesto
A/S Storebadt as a payment for using therail part of the Great Belt fixed link. In
2002 the amount correspondsto 79.2 M EUR (590 M DKK). The payment is
made by the Danish National Railways Agency.

The 1991 agreement between the Danish and the Swedish government about the
construction of the @resund Fixed link stipulates that each country shall pay
20,2 M EUR (150 M DDK) in 1991 prices annually to @resundsbro Konsortiet
for the use of the railway tracks on the fixed link. The Danish contribution is
paid by the Danish National Railways Agency and amounted to 26,3 M EUR
(196 M DDK) in 2002.

@resundsbro Konsortiet is the Danish-Swedish company responsible for con-
structing and operating the fixed link. The Danish part of this company is
owned by A/S @resund. A/S @resund is also responsible for the accessrail in-
frastructure related to the @resund fixed link. The Danish National Railways
Agency pays A/S @resund an annual fee for using the access infrastructure, in
2002 this fee amounted to 11.3 M EUR (84 M DKK).

The Ministry of Transport also decides the fees to be collected from trains pass-
ing the fixed links. The Danish National Railways Agency collects the fixed
link fees from the train operators using the fixed links. Any deficits between the
collected revenues and the annual payments to @resundsbro Konsortiet, A/S
@resund and A/S Storebadt are covered by the Danish National Railways
Agency’ s budget.

From the above-mentioned it is clear that if amajor part of the traffic is redi-
rected from the Great Belt link the question of paymentsto Sund & Badt hasto
be cleared in apolitical decision and executed by the Ministry of Transport.

3.2 Sweden

In Sweden railway charges are determined by the Ministry of Trade. Collection
of chargesisthe responsibility of the Swedish National Railways Agency (Ban-
verket).
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In Sweden infrastructure charges related to railway operation are based on the
grossweight (GT) of the train. As from January 1%, 2001 following infrastruc-
ture charges are applicable in Sweden.

For the main lines (The "trunk” network up to the national border on the @re-
sund fixed link and the county railways) the charges are outlined in table 3.2.

Table 3.2 Swedish railway infrastructure charges applicable to main lines,

2002

Passenger traffic Freight traffic

Track charge 0.00094 EUR (0.0086 0.00031 EUR (0.0028
SEK) per GT per km. SEK) per GT per km

Information charge 0.00022 EUR (0.002 Not applicable
SEK) per GT per km

Shunting charge 0.44 EUR (4 SEK) per 0.44 EUR (4 SEK) per
shunted wagon shunted wagon

Accident charge 0.12 EUR (1.10 SEK) per | 0.06 EUR (0.55 SEK) per
km and per train km and per train

Diesel charge 0.034 EUR (0.31 SEK) 0.034 EUR (0.31 SEK)
per litre fuel consumed. per litre fuel consumed.
For small locomotives For small locomotives
with engines manufac- with engines manufac-
tured later than 1990 the | tured later than 1990 the
charge is reduced with charge is reduced with
50%. 50%.

@resund fixed link (The Included in the track 254 EUR (2325 SEK) per

Swedish part) charge. train per passage

Conversion rate: 1 EUR = 9.15 SEK
Source: National Railways Agency, Sweden (Banverket)

For other railway lines the charges are fixed at alevel corresponding to 30% of
the costs related to operation and maintenance of the line.

The 0.00094 EUR per GT per km payable by the passenger trains are divided in

two parts, 1/3 are related to maintenance of infrastructure, and 2/3 are related to
payment of the Swedish part of the Oresund fixed link.

3.3 Germany.

Therail network in Germany is the responsibility of DB Netz AG. DB Netz AG
isin charge of development and maintenance of the network. DB Netz AG is
running the infrastructure based on commercia principles, which means that the
users have to pay the full costs of the network operations.

The DB Netz AG system for rail infrastructure charging consists of three differ-
ent components.

1. A basic charge related to category of link and the traffic categories served.
2. Servicefactorsrelated to channels (Trassen)

3. Additional charges and rebates.



Fixed link across Fehmarn Belt - Analysis of rail infrastructure payment

15

9 different basic charges are applicable. 6 are valid for inter city links, 2 are ap-
plicable for links connecting to the main inter city network, and the last group is
applicable for S-train links. The 6 inter city link types differ in terms of techni-
cal and operational characteristics and also in terms of traffic types.

Following basic charges are applicable in the German network.

Table 3.3. German basic rail infrastructure charges, 2002

Type Description Charge per
trassen km in
EUR (DKK)
F1 Links allowing speed of more than 200 kph, mainly for 3.38 (25.20)
high speed traffic
F2 Links allowing speed of 161 — 200 kph. Mixed traffic links 2.25 (16.75)
F3 Links allowing speeds of 101 — 160 kph. Mixed traffic links | 2.17 (16.20)
F4 Links allowing speeds of 101 — 160, Link priority for fast 2.12 (15.75)
inter regional traffic
F5 Links allowing speed of 101 — 120 kph. Link priority for 2.05 (15.25)
slow inter regional traffic
F6 Links allowing speed of 101 — 160 kph and ,mainly serves | 1.93 (14.40)
city transport.
Z1 Links allowing speed up to 100 kph. Mixed traffic links 2.12 (15.75)
Z2 Links with only limited safety installations, allowing speed 2.20 (16.40)
of not more than 50 kph.
S1 Links mainly or only used for S-trains. 1.48 (11.00)

Source: Federal Railway Authority, Germany (DB Netz AG)

All railway links in Germany have been assigned a specific type. Assessing the
infrastructure charge for arail trip between two points in Germany therefore has
to take into account the detailed route (channel) choice of thetrip.

The services the railway operator will offer in the selected channels determine a
service factor applicable to the basic charge.

For passenger traffic following service factors are available:

For

Service factor for frequency channels. Traffic in these channelsis character-
ised by a minimum of three daily connections in both directions, and same
or alternating stops for each connection. Basic charges are multiplied with
1.65.

Service factor for express channels. These channels are the quickest and
most direct links between the major centres in Germany. Express channels
have highest priority in the planning and operation of traffic. Basic charges
are multiplied with 1.8.

Service factor for economy channels. These channels are cheap, and are
available for repositioning of trains, for night trains and for railway compa-
nies who are not in a position to pay the more expensive express and fre-
guency channels. Basic charges remain unaltered.

freight traffic following service factors are available:

Service factor for standard channels. These channels can be applied by all
freight trains. Basic charges remain unaltered.
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e  Servicefactor for distribution channels. These channels are used for traffic
between shunting areas and final delivery/start of journey. Basic charges are
multiplied with 0.5.

e  Service factors for express channels. These channels are the quickest and
most direct links between the major centresin Germany. Express channels
have highest priority in the planning and operation of traffic. Basic charges
are multiplied with 1.65.

Specific demands from operators may result in increases or reductionsin the
charges cal culated based on the basic charges adjusted with the service factors.
Most of the specific demands will result in additional charge. Two specific de-
mands are taken account of by multiplying with specific factors. The demands
are:

o Use of steam engines and
o Operations with load or equipment exceeding the maximum weight and
dimension limits applicable for the chosen route.

The additional charges are related to demands on gross weights of freight trains
and axle loads for freight transport. For passenger traffic demandsin relation to
the use of curving techniques lead to an additional charge.

Following additional charges are valid for freight and passenger traffic:

Table 3.4. Specific additional charges for freight trains and certain types of
passenger trains.

Traffic Type Description Additional
charge per
km in EUR
(DKK)

Freight traffic Gross weight <1200t 0

1200 — 1599t | 0.51(3.75)

1600 —1999t | 0.77 (5.75)

2000-2399t | 1.08 (8.05)

22400t 1.33 (9.90)

Axle loads >225t 0.64 (4.75)

Passenger traffic | Curving technique 0.51 (3.75)

Source: Federal Railway Authority, Germany (DB Netz AG)

Further aregional factor will be introduced at the end of 2002. However, the
magnitude of this factor has yet to be decided.

The system described above was introduced 1% of April 2001. The system has
meant areduction of the infrastructure charges. As an example DB Netz has
compared the effect on payments for a high-speed passenger train and a freight
train operating between Hamburg and Frankfurt according to the new system
and to the old system respectively. The infrastructure payment for the passenger
train is reduced with about 25% and for the freight train with about 35%.

3.4 Comparison of infrastructure charges.

From the above it is evident that there exists major differences between infra-
structure charging systems in Denmark, Sweden and Germany.
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In Denmark and Sweden charges are determined by the political system. The
National Railway Agenciesin the two countries are responsible for collecting
the payments from the operators. It is however important to notice that devel-
opment of the rail network, including upgrading is a question to be decided by
the government in both countries.

In Germany DB Netz AG is responsible for maintenance and operation of the
rail network and collects the necessary means from the operators. The national
government does not support the maintenance and operation activities of DB
Netz AG.

DB Netz AG is also implementing decisions on long-term infrastructure devel-
opment, the so-called Bundesverkehrswegeplan (BVWP). The BVWP is agreed
in the Bundestag and the necessary means to implement the plan are drawn
from the national budgets.

Railway chargesin Denmark and Sweden do not necessarily reflect actual costs
for maintenance and operation of the railway network. In Germany thereisa
close relationship between costs for maintenance and operations and revenue
collected from the operators using the network.

In Denmark construction, operation and financing of the fixed links have been
the responsibility of Sund & Badt. Sund & Badt is guaranteed an income from
the use of the rail infrastructure on the fixed links, and this revenueis paid by
The Danish National Railways Agency. Irrespective of the size of revenue col-
lected from passing trains on the Great Belt link and the @resund link and on
the main line from Copenhagen to Padborg, the National Railways Agency
transfers the agreed payment to Sund & Badt. A possible deficit is covered by
the budget of the Danish National Railways Agency.

In Sweden the fixed Oresund link is financed in two different ways. Rail goods
operators pay afixed charge for passing the link. Rail passenger servicesin
Sweden are levied a specific charge per gross ton km applicable to the main
network in Sweden. Thus al passenger trains operating on the main network in
Sweden contribute to the payment of the Oresund fixed link.
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4. Assessment of operating costs for rail transport

4.1 Passenger transport

The subsequent description of the operating cost structure for passenger trainsis
based on a system serving the Copenhagen — Hamburg route. It is assumed that
operation of the passenger train system between Copenhagen and Hamburg is
organised as acommercia business covering its own costs of operation and
producing a surplus to the operators. Evidently the assumptions on operating
costs are quite uncertain because the future train system including its costsis
not known today. The subsequent cost description is based on a passenger train
unit comparable to an IC3 unit.

The FTC forecasts for 2015 have been used as a basis for arough outline of a
plan of operation.

Following forecasts have been used: 2015 Base Case A and 2015 Base Case B.
The main assumptions in both Base Cases are availability of afixed link with a
4 lane road and atwo lane railway, ferry schedules as available in summer 2002
and infrastructure in the hinterland as planned and committed presently. Further
the two Base Cases differ in the assumptions concerning user costs. In general
rail transportation is favoured in Base Case A, whereas car traffic isfavoured in
Base Case B.

In general the forecasts are based on the assumption that capacity of the infra-
structure is sufficient to accommodate the future traffic. This assumption im-
plies a continuous development of the infrastructure in order to aleviate exist-
ing and future bottlenecks. In Denmark this would mean an improvement be-
tween Copenhagen and Ringsted, improvement on the western part of Funen
and between Lunderskov and the Danish/German border as well asimprove-
ment of the line from Vordingborg to Radby in case of afixed Fehmarn Belt
link.

A requirement for the passenger FTC model is a timetable indicating the num-
ber of departures per day between Copenhagen and Hamburg including the
routing. The forecast model is not dynamic, which means that the number of
departuresis not related to the results of the forecasts. In adynamic model a
procedure would transform the passenger forecasts to a new timetable and in
this way establish abalanced forecast in which the timetables were in balance
with the demand for passenger trips. In the subsequent evaluations the fore-
casted passenger demand has been used for assessing a plan of operation in
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terms of departures per day ensuring a reasonable utilisation of the equipment in
terms of passenger capacity and utilisation of rolling stock. FTC has assumed in
both Base Cases that the daily number of departures between Copenhagen and
Hamburg per direction is 20.

Evidently, different infrastructure charging policies will lead to different plans
of operation aiming at providing as big arevenue as possible. As an example, an
infrastructure charge related to number of trainsin stead of number of units or
wagons may result in fewer departures with bigger trains. However, the number
of departures has to be seen in the context of aflexible train system offering an
attractive service level. The assessments carried out in the following sections
anticipate that the number of departures per day is adequate but independent of
the infrastructure payments.

Further, it is assumed that the operator should be able to recover a surplus of at
least 10% of the total costs of the operation. If this cannot be fulfilled the out-
line plan of operation should be redrafted. The specified plans reveal rates of re-
turn of 11% in Base Case A and 15% in Base Case B. (asindicated in calcula-
tionsin appendix 2). These results have been accepted taking into consideration
the general uncertainty related to the forecast for 2015.

One of the assumptions made in the plan of operation concerns the routing of
the trains. In 2001 afew trains per week between Copenhagen and Hamburg are
routed viathe Great Belt. The assessments made in the following sections are
based on following plans of operation:

=  Without afixed Fehmarn Belt link 2015; one daily train of one unit operat-
ing viathe Great Belt route while 6 trains are routed via Fehmarn Belt. The
|atter trains comprise 2 units.

=  With afixed Fehmarn Belt link 2015; all trains between Copenhagen and
Hamburg are routed via Fehmarn Belt, and all trains comprise one unit.

The cost of operation of a passenger train set is composed of capital costs, oper-
ating costs, staff costs and overhead costs. Asindicated above costs are assessed
based on a unit comparable to an IC 3 unit.

The capital costsinclude depreciation and interest. Capital costs are assessed
based on a purchase price of about 6 M EUR including VAT (45 M DKK). As-
suming a 20 year pay back period and an interest of about 8% the annual pay-
ment per unit amounts to 615,000 EUR (4,583,000 DKK).

Operating costs include fuel, maintenance, repairs, etc. The operating costs
amounts to approx. 2 EUR (15 DKK) per unit km.

Staff costs can be assessed to about 135 EUR (1,000 DKK) per hour of opera-
tion. Thiswill be valid for trains composed of one unit and of two units.

Overhead costs make up all other costs for administration, insurance, safety, sta-
tion services etc. Overhead costs are assumed to be 13.5 M EUR (100 M DKK)
per year for the ‘without fixed link’ system. For the with fixed link systems
overhead costs amountsto 17.7 M EUR (132 M DKK).
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Based on the mentioned cost elements a calculation has been carried out assess-
ing the average costs of operation for a passenger train operating between Ham-
burg and Copenhagen under continued ferry operations on Fehmarn Belt and
under the conditions of afixed link across Fehmarn Belt. Main characteristics
for the different alternatives are depicted in table 4.1.

Table 4.1. Main service characteristics for passenger train systems Copenhagen

- Hamburg

2010 Without 2015 Base 2015 Base
afixedlink? | CaseA (2+4) | CaseB (2+4)
Rail passengers ac- 1,069,000 1,497,000 1,386,000
cording to FTC fore- (82,000)
casts
No of departures per 7 (1) 20 20
day per direction as-
suming reasonable
uniform utilisation of
capacity
No of units per depar- 2(1) 1 1
ture
Travel time in hours 4,5 (5,5) 3,5 3,5
Assessment of number 10 12 12
of units for maintaining
the traffic

1) No forecast is available for 2015 without a fixed link. The previous 2010 forecast produced by
FTC has been applied.

Note. Figures in Brackets indicate the traffic on the Great Belt route.

Based on the assumptions made in table 4.1 and the costs quoted above the av-

erage costs of operation per km is estimated to about 8.9 EUR (66 DKK) in the

case without fixed link and about 8.2 EUR (61 DKK) in the case with the fixed

link. A shorter turn around time reduces the need for units, and thisis the reason

for the reduction in total costs of operation, which in turn leads to the reduction

of average costs.

Payments for using the infrastructure are not included in the calculation of oper-
ating costs.

4.2 Freight transport

Operating costs for rail freight transport is subject to similar assumptions asis
therail passenger transport. That means, costs are assessed based on fictive op-
eration schedules, which assume that with no fixed Fehmarn Belt link all rail
freight transport will use the Great Belt route. With afixed link the rail freight
transport will be redirected to Fehmarn Belt. Further, it is assumed that the nec-
essary capacity is available in the rail network implying improvements as indi-
cated already in the previous section, e.g. improvement of the section between
@resund and Ringsted.

Operating costs for afreight train running between Sweden and Germany via
Denmark has been assessed in detail in the RECORDIT project carried out un-
der the EU 5" Research and Development Framework Program. Operating costs
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consist of fuel (electricity), wages, safety systems, maintenance and deprecia-
tion of engine and wagons.

The operating costs per km for one load unit are assessed as indicated in table

4.2
Table 4.2. Operating costs for one load unit on railways per km, fixed costs
2002.
Depreciation: 0.07 € 0.52 DKK
Maintenance: 0.063 € 0.47 DKK
Electricity: 0.051 € 0.38 DKK
Wages: 0.028 € 0.21 DKK
Safety systems: 0.02 € 0.15 DKK
Total 0.232 €. 1.73 DKK

Source: EU 5™ FWP Recordit, 2002

In the recent Fehmarn Belt forecasts the average size of the trains has been as-
sumed to about 30 units. Thisindicates an average operating cost per train per
km of 7.0 EUR (52 DKK).

An assessment of the costs of operation has been carried out for a heavy goods
train operating between mid-Sweden and Stuttgart. For thistrain an average cost
of operation has been estimated to about 7.8 EUR (58 DKK) per km.
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5. Value of time

Value of time (VOT) relates to the user’ s perception of the time used for trans-
portation. Value of time is assessed based on interviews, and value of timeis
applied in the transport models for describing the modal split and route choice.
Vaue of timeisalso an essential part of the assessment of time saving provid-
ing an input to the economic benefits of projects.

Time saving may provide a basis for increasing transport prices. Value of time
provides an indication of the willingnessto pay. However, time saving may be
capitalised in other ways, e.g. quicker turn around times resulting in savingsin
eguipment and increasing number of passengersin the available faster transport
modes.

5.1 Passenger transport

The passenger transport value of time has been estimated in the Fehmarn Belt
traffic study. Based on this study a general value of time for leisure trips has
been estimated to 9.0 EUR (67 DKK) per passenger hour. For business trips the
value of time was estimated to 36.2 EUR (270 DKK) per passenger hour.

Inthe EUNET study carried out by the EU Commission, ageneral value of 4.5
EUR (33.5 DKK) per passenger hour has been proposed for non-work trips.
Thisvaueis half the Fehmarn Belt value. The general value of time is applica-
bleto all non-work trips, and not only to long distance trips. Looking at the
value of timefor air travel aVOT of 37.7 EUR (281 DKK) has been proposed
asan EU average in the said study. Thisvalueis quite close to the Fehmarn Belt
study’ s result for business trips.

In Germany the procedure for evaluation of major infrastructure projects (FTIP)
recommends applying a value of time of 5.2 EUR (38.7 DKK) for leisure trips
and 20.1 EUR (149.7 DKK) for business trips. There is a reasonable agreement
between value of time for leisure trips as proposed by FTIP and EUNET. Also
in the Danish evaluation of a new railway line between Copenhagen and Ring-
sted the value of time for long distance passenger trips with private purpose was
found to 6.7 EUR (50 DKK) per hour, while value of time for business trips
were found to 35.3 EUR (263 DKK). Thereis arather high correlation between
the Fehmarn Belt results and the Copenhagen — Ringsted results.

In general however, value of time for international tripsis higher than for na-
tional trips. One of the reasons s that the international trips are longer and more
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expensive. The Fehmarn Belt value of time has been used in the forecasts. In the
economic study of the Fehmarn Belt fixed link in 1999 both the FTC value of
time and the FTIP value of time was applied in order to analyse the sensitivity
towards different values of time.

5.2 Freight transport

The value of time (VOT) has been estimated in the Fehmarn Belt traffic model
and the following results were obtained for different commodity types.

Table 5.1. Value of time for different commodity groups identified in the Feh-

marn Belt Traffic Study.

Commodity type VOT (EUR/hour/ton) VOT (DKK/hour/ton)
Agricultural products 18.2 136

Wood, cork, textiles, 7.2 54
chemicals and paper

Miscellaneous articles 34.0 253
Manufactured products 24.3 181

Bulk products 7.6 57

Source: Fehmarn Belt Traffic Study, 1999

In Germany an average VOT of 0.76 EUR (5.7 DKK) per ton per hour is used
for assessment of delay costs for freight rail servicesin the FTIP guidelines.
Thisvalueisfar lower than the Value of Time estimated in the Fehmarn Belt
study. Differences of the same magnitude can be identified when different stud-
ies are compared. It can be argued that the time values are mainly derived from
interviews with transport buyers using truck transport. Further it could be said
that if time savings are able to improve lead time, that is the time from the
goods leave the factory till it has been delivered at the final place of use, the
VOT in the tables above may be justified. However, lead time depends on a
number of different factors, among them production hours etc. Most likely time
savings as expected on the Fehmarn Belt link can be utilised in some relations,
but expectedly not in al relations. Therefore, and also not to overstate the effect
of time savings, it is suggested to carry out the assessments based on the figure
of 0.76 EUR (5.7 DKK) per ton per hour.

Further evidence for the choice of this figure can be obtained in a number of
other studies. The latest known study has been carried out by RAND in France,
and gave aresult of 2.6 —11.2 EUR (19.4 — 83.4 DKK) per hour and shipment.
Lori Tavasszy from TNO in The Netherlands has estimated that VOT for rail
freight from an economic point of view most likely should bein the interval 0.4
— 1.1 EUR (3.0 —8.2 DKK) per hour and ton. These results do not oppose the
use of an average VOT of 0.76 EUR (5.7 DKK) per ton per hour.

5.3 Conclusion

It isunlikely that arailway operator should be able to convert the full time sav-
ing into higher ticket and transport prices, and thereforeit is also unlikely that
the full time saving can be included in the future infrastructure payment. How-
ever, the FTIP values will be applied in order to assess a possible infrastructure
payment related to time saving.



Fixed link across Fehmarn Belt - Analysis of rail infrastructure payment 24

6. Assessment of rail payment on the Fehmarn Belt
link

6.1 Passenger transport

Passenger transport by rail viathe Fehmarn Belt link will be faster and excludes
specific costs to ferry transport. Further, it is assumed that the departures routed
viathe Great Belt in the “Without a fixed Fehmarn Belt link” case will be redi-
rected to the Fehmarn Belt with afixed link.

It is assumed that the savingsin operating costs, infrastructure payments and
time can be transformed to infrastructure payment for passing the fixed Feh-
marn Belt link. Therefore, a comparison is carried out between the costs related
to atrip via Fehmarn Belt with ferry, atrip viathe Great Belt and atrip viaa
fixed Fehmarn Belt link.

Another important assumption is that the infrastructure payment per km for the
link between Ringsted and Radby will be maintained at the existing level.

Thetrains being redirected will experience a saving in infrastructure payments,
in operating costs and in time savings. The trains already using the Fehmarn
Belt link will experience a saving in ferry charges and time.
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Table 6.1. Operating costs and infrastructure payment related to a passenger
train led across the Great Belt route and the Fehmarn Belt route. (Price level

2002)

Copenhagen — | Copenhagen — | Copenhagen —
Hamburg via Hamburg via Hamburg via
Fehmarn Belt. | Great Belt Fehmarn Belt
With ferry Existing infra- | with fixed link.
Existing infra- | structure pay-
structure pay- | ment level
ment level

Number of units per 2 1 1

train

Denmark

Distance 183 323 192

Operating costs (EUR) 2,964 2,616 1,478

Infrastructure payment 248 1,808 248

(EUR)

Ferry charges (EUR) 800

Germany

Distance 151 183 160

Operating costs (EUR) 2,446 1,482 1,232

Infrastructure payment 524 679 524

(EUR)

Total

Distance 334 506 352

Operating costs (EUR) 5,410 4,098 2,710

Infrastructure payment 772 2,487 772

(EUR)

Ferry charges (EUR) 1600

Total costs (EUR) 7,782 6,585 3,482

A comparison of the different cost elements for atrain system comprising 13
departures per day resultsin following savings for the system using a fixed

Fehmarn Belt link:

Savingsin infrastructure fees and ferry charges: 515 EUR (3,830 DKK) in aver-

age per train.

Savings in operating costs: 200 EUR (1480 DKK) in average per train.

Establishment of afixed link leadsto savingsin travel time. A saving of about
one hour is foreseen on the trip between Copenhagen and Hamburg via Feh-
marn Belt, and a saving of 2 hours for trips redirected from the Great Belt. The
average number of passengers per departure is about 113 persons without a
fixed link. According to the FTC 1999 forecast about 6% of the train passengers
is expected to be business travellersif afixed link across Fehmarn Belt is not
established. If afixed link is established the percentage of business travellersis
expected to increase to about 26% in Base Case A and 28% in Base Case B.
The average number of passengers per departure drops to about 103 in Base
Case A and 95 in Base Case B. Based on the FTIP values the value of time for
business travellersis 20.1 EUR per hour and for other travellers 5.2 EUR per

hour.
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Based on the above and on the assumption that in the without case 12 units (6
trains) per day per direction are routed via Fehmarn Belt and one train is routed
via Great Belt theresult is, that no savings will occur. The reason isthat alarger
fraction of the travellersin Base Case A and B will be business travellers, thus
producing a higher total value of time than in the ‘without afixed link’ case.

Based on the plan of operations outlined in table 4.1 following revenues are cal-
culated.

Table 6.2. Potential revenue attributable to rail passenger traffic 2015. Price
level 2002

2015 Base case A

2015 Base case B

Number of rail passengers 1,497,000 1,386,000
Number of trains per year 14,600 14,600
Annual income based on sav-

ing in infrastructure payments 7.5 (56) 7.5 (56)
M EUR (M DKK)

Annual income based on sav-

ings in operating costs 2.9 22) 2.9 (22)
M EUR (M DKK)

Total based on savings in in- 10.4 (78) 10.4 (78)

frastructure payments and op-
erating costs M EUR (M DKK)
Annual income based on sav-
ings in travel time 0 0

M EUR (M DKK)
Conversion rate: 1 EUR = 7.45 DKK

With the above-mentioned chargesit will be possible to obtain at least a 10%
rate of return on the operation of the train system as indicated in the calculations
illustrated in appendix 2.

6.2 Freight transport

Rail freight transport will gain from the introduction of afixed link. Speed will
be increased, distances between Scandinavia and the Continent will be shorter,
thus cutting transport costs. It is expected that traffic will switch from the Great
Belt route to the Fehmarn Belt route. However, the shift of route will among
other things be determined of the infrastructure payments along the two routes.

Freight transport costs of operation have been assessed in chapter 4. In the pre-
sent chapter afew case studies will be referred, mainly in order to investigate
the difference in terms of infrastructure payment and costs of operation on the
two main routes via Great Belt and via afixed link across Fehmarn Belt, respec-
tively.

Costs of operation were assessed to 7.0 EUR per km per goods train with 30
units. The first case study indicates the costs for running atrain with 30 load
units (total weight of train less than 1200 tons) between Mamo and Maschen.
The second case study indicates the costs for running atrain of atotal weight
between 1600 and 1900 tons between Ostersund in Sweden and Stuttgart in
Germany.
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Infrastructure payment on the route from Ringsted to Redby is assumed to in-
crease to the level of the Copenhagen — Ringsted link.

6.2.1 Malmd — Maschen.

The route between Malmd and Maschen is the basic route for transit traffic
through Denmark, and the route which most obvious will gain from an opening
of the fixed link. This route therefore provides a good opportunity to analyse the
possible savings and subsequent infrastructure payment for passing the fixed
Fehmarn Belt link.

Table 6.3. Operating costs and infrastructure payment for a freight train oper-
ating from Malmé to Maschen via Great Belt fixed link or via Fehmarn Belt

fixed link
Malmé — Maschen Malmé — Maschen
via Great Belt via Fehmarn Belt

Sweden
Distance 23 23
Operating costs (EUR) 161 161
Infrastructure payment (EUR) 265 265
Total (EUR) 426 426
Denmark
Distance 343 211
Operating costs (EUR) 2,401 1,477
Infrastructure payment (EUR) 1,490 509 excl. fixed link
Total (EUR) 3,891 1,986
Germany
Distance 202 179
Operating costs (EUR) 1,414 1,253
Infrastructure payment (EUR) 454 360 excl. fixed link
Total (EUR) 1,868 1,613
Total
Distance 568 413
Operating costs (EUR) 3,976 2,891
Infrastructure payment (EUR) 2,209 1,134 excl. Fixed link
Total (EUR) 6,185 4,025

The difference in infrastructure payments between the two routes without a
Fehmarn Belt charge comesto 1,075 EUR. Difference in operating costs is
1,085 EUR. Finally, a 2 hours saving for about 520 tons of goods could be as-
sessed to 790 EUR using the FTIP value of 0.76 EUR per hour per tons.

6.2.2 Ostersund - Stuttgart

For the purpose of the analysis costs and infrastructure payment have been as-
sessed along different routes between Ostersund and Stuttgart. The present route
viathe Great Belt isin total 2.239 km while the route via a fixed Fehmarn Belt
link isonly 2.065 km.

The case study has been based on average parameters and costs used in calcula
tions of rail traction, such as fuel supply, staff costs, locomotive and wagon
leasing costs, maintenance, insurance, shunting, overhead, etc. Further the cost
level is based on the valid level in year 2002.
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For an adequate and realistic split of the large fixed costs for locomotives, wag-
ons and staff etc. the costs are based on the assumption that the trains will oper-
ate 2 roundtrips between Ostersund and Stuttgart per week. Which in total gives
180 single trips per year.

Operating costs in this case study are based on actual operation. Unit costs of
operation is different in the different countries because of differencesin wages,
fuel prices, shunting, etc. That means the costs of operation per km vary be-
tween 6.5 EUR in Denmark and 8.9 EUR in Germany. The average cost of op-
eration is assessed to 7.8 EUR.

The figures presented in table 6.3 include the infrastructure payment in the re-
spective countries based on a normal direct routing, wherefore minor deviations
in the routing can result in minor differences in the mentioned infrastructure
payment. For example the German infrastructure payment are dependent on
which exact railway lines are used, i.e. high-speed lines are more expensive
than normal lines etc. Also the German fees are dependent on the total weight of
thetrain. In this case study atrain with atotal weight of 1600-1900 tons has
been used.

In the comparison no infrastructure payment for the future Fehmarn Belt link
has been calculated, in order to establish the possible level. For the operational
costs however, 18 km extra are calculated, for fuel etc.

Anordinary diesel locomotive has been used as basis for the calculations.
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Table 6.4. Operating costs and infrastructure payment for a freight train oper-
ating from central Sweden to south Germany via Great Belt fixed link or via
Fehmarn Belt fixed link

Ostersund — Stutt- Ostersund — Stutt-
gart via Great Belt gart via Fehmarn
Belt
Sweden
Distance 1,052 1,052
Operating costs (EUR) 7,520 7,520
Infrastructure payment (EUR) 787 787
Total (EUR) 8,307 8,307
Denmark
Distance 343 211
Operating costs (EUR) 2,229 1,371
Infrastructure payment (EUR) 1,487 509 excl. fixed link
Total (EUR) 3,716 1,880
Germany
Distance 844 802
Operating costs (EUR) 7,526 7,138
Infrastructure payment (EUR) 2,749 2,573 excl. fixed link
Total (EUR) 10,275 9,711
Total
Distance 2,239 2,065
Operating costs (EUR) 17,275 16,029
Infrastructure payment (EUR) 5,023 3,869 excl. Fixed link
Total (EUR) 22,298 19,898

The difference in infrastructure payments excluding afixed Fehmarn Belt link
isassessed to 1,154 EUR, whereas difference in operating costs for the two
routings is assessed to 1,246 EUR. Finally is the time savings assessed to 2
hours, and it is anticipated that the average load is about 800 tons implying ato-
tal timesaving of about 1,200 EUR using the FTIP value of 0.76 EUR per ton
per hour.

6.2.3 Evaluation of savings

Seenin relation to case study 1 amounts are slightly higher for the train in case
study 2. There are two reasons 1) the train has a heavier weight, thus the infra-
structure payment in Germany is higher, and the saving related to a shorter route
is bigger than in the case study one. The operating costs are also slightly higher
in case study 2, giving amarginally higher saving for a shorter route.

Based on the case studies it is proposed to assess the average saving in infra-
structure payment to 1,100 EUR and the average saving in operating coststo
1,100 EUR for using aroute across Fehmarn Belt in stead of the current route
across the Great Belt..

The expected saving of using the Fehmarn Belt connection in stead of the Great
Belt connection can be assessed to about 2 hours. With avalue of time of 0.76
EUR per hour and ton the VOT savings in the two cases varies between about
800 EUR and 1,200 EUR. Assuming the average weight of loads as indicated
by the FTC 2015 forecasts the time saving could be capitalised to 800 EUR.



Fixed link across Fehmarn Belt - Analysis of rail infrastructure payment 30

Based on the above case studies following annual payments can be assessed for
rail freight traffic using the fixed link across Fehmarn Belt.

Table 6.5. Potential revenue attributable to rail freight traffic 2015. Price level

2002
2015 Base case A 2015 Base case B
Number of trains according to 20,440 15,695
forecast
Annual income based on sav- 22.5 (168) 17.3 (129)

ing in infrastructure payments
M EUR (M DKK)

Annual income based on sav- 22.5 (168) 17.3 (129)
ings in operating costs
M EUR (M DKK)

Total based on savings in in- 45.0 (336) 34.6 (258)
frastructure payments and op-
erating costs M EUR (M DKK)
Annual income based on sav- 16.4 (123) 12.6 (94)
ings in travel time

M EUR (M DKK)
Conversion rate: 1 EUR = 7.45 DKK

6.3 Summary of assessment of payment

In the previous sections infrastructure payment for a passage of the fixed Feh-
marn Belt fixed link for passenger trains and freight trains have been assessed.
Table 6.6 summarises the revenues expected in 2015 based on the FTC fore-
casts.
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Table 6.6. Potential revenues fromrail traffic for a fixed Fehmarn Belt link
based on the forecasts for 2015. Price level 2002.

Revenue, pas- Revenue, freight | Revenue, total
senger transport | transport
M EUR (M DKK) | MEUR (MDKK) | M EUR (M DKK)
Base case A
Annual income
based on saving 7.5 (56) 22.5(168) 30.0 (224)
in infrastructure
payments
Annual income
based on savings 2.9 (22) 22.5(168) 25.4 (190)
in operating costs
Total 10.4 (78) 45.0 (336) 55.4 (414)
Annual income
based on savings 0.0 16.4 (123) 16.4 (123)
in travel time
Base case B
Annual income
based on saving 7.5 (56) 17.3 (129) 24.8 (185)
in infrastructure
payments
Annual income
based on savings 2.9 (22) 17.3 (129) 20.2 (151)
in operating costs
Total 10.4 (78) 34.6 (258) 45.0 (336)
Annual income
based on savings 0.0 12.6 (94) 12.6 (94)
in travel time

Seen in relation to the 1999 estimate of 76 M EUR in 1996 fixed prices (88 M
EUR in 2002 fixed prices) the above-mentioned figures indicate |ess income.
Evidently, the revenue reflects the traffic. Passenger traffic in the new 2015
forecastsis lower than in the original 2010 forecasts. Freight forecastsin terms
of tonnes are also lower, but the number of freight trains has increased because
the new forecasts take the latest development in rail goods typesinto considera-
tion resulting in alower average load per wagon.

Table 6.6 indicates that if payment for using the fixed link is based on a charge
evaluated from saved infrastructure payments the total revenue will be about
25M EUR (185 M DKK) to 30 M EUR (224 M DKK). If savingsin operating
costs are also included revenue will increase to arange of 45 M EUR (336 M
DKK) and 55 M EUR (414 M DKK). Findly, if time savings are included the
range depicted by the two Base casesis 58 M EUR (430 M DKK) to 72 M EUR
(537 M DKK). In comparison the amount estimated in 1999 was 88 M EUR or
amost twice as much as the current estimate based on savings in operating costs
and infrastructure charges.

Further table 6.6 indicates that freight trains will be levied the mgjor parts of the
payments. In Base case A freight trains will be responsible for about 85% of the
payments, whereas the percentage is slightly lower in Base case B (about 80%).
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Thefinal infrastructure payment per train should be established taking into ac-
count that competition exists between several routes and transport modes. It is
evident that the Fehmarn Belt link has a major advantage of being the most di-
rect and fastest route. An excessively high infrastructure payment for using the
fixed link may jeopardise the possihilities of exploiting the competitive advan-
tages the fixed link will introduce. It is considered reasonable to assume that the
charges will be based only on savings related to infrastructure payment and op-
erating costs, excluding saving in travel time. The lowest level would on the
other hand be determined of only the savings in infrastructure payment.

Following payment ranges could therefore be proposed for atrain crossing the
Fehmarn Belt fixed link:

Per passenger train: 515 EUR (3,830 DKK) — 715 EUR (5,310 DKK)
Per freight train: 1,100 EUR (8,200 DKK) — 2,200 EUR (16,400 DKK)

Based on these rates the rail traffic will contribute between 30 M EUR and 55
M EUR annually to the financing of the fixed link in Base Case A and 25 M
EUR to 45 M EUR in Base Case B.

A resulting problem related to the transfer of traffic from the Great Belt fixed
link to Fehmarn Belt fixed link is the loss of revenue for the Danish National
Railways Agency caused by the redirection of train traffic. This problemis
mainly related to freight traffic, because all international freight traffic transit-
ing Denmark is presently led across the Great Belt link.

The redirection of trainswill lead to alimited lossin revenue at the Great Belt
fixed link from passenger traffic operation but a considerable loss from freight
transport operation. Based on the available forecasts the total 1oss has been es-
timated to about 13.2 M EUR (98 M DKK) measured in 2002 prices. The lost
revenue accounts for about 15% of the total payment from The Danish National
Railways Agency to Sund & Badt.

Reduced payment to the National Railway Agency from train operators for pas-
sage of the Great Belt Link may be linked to a reduction in payment to the Sund
& Badt Company. When the agreement on charges for passing the Great Belt
connection was made, about 1/3 of the payment was attributable to rail traffic
redirected from Fehmarn Belt to the Great Belt. With a Fehmarn Belt fixed link
thistraffic is taken back to its original route, and therefore - it could be argued -
should the size of the payment from the National Railway Agency to Sund &
Badt be reconsidered.

Apart from the loss in direct payments for the passage of the fixed link, the
Danish National Railways Agency will beinflicted aloss related to diversion of
traffic from the route Ringsted — Padborg. On this route a surcharge is being
paid by the operators as an indirect payment for financing the Great Belt fixed
link and the @resund fixed link. An assessment based on the available forecasts
indicates aloss of surcharge of about 4.8 M EUR (36 M DKK) of which aimost
90% is attributable to rail freight traffic.
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However, it is possible to compensate some of this loss with introduction of a
similar surcharge on the link between Ringsted and Radby. The revenue esti-
mates in table 2.1 has been made under the assumption that no surcharge will be
levied on the passenger trains, but a surcharge similar to the km-charge applica-
ble on the route Ringsted — Padborg will be applied also on the route Ringsted —
Redby for the freight trains. The available forecasts indicate that the surcharge
on this section will about compensate the losses on the route Ringsted - Pad-
borg, thus creating an extrarevenue of 1 M EUR (7.5 M DKK) in Base Case A
and no extrarevenue in Base Case B for the Danish National Railways Agency.

The main uncertainty is related to the forecasts. Will afixed link reverse the
trend in the rail passenger traffic? Presently the rail passenger market has been
continuously declining for the last 10 years. Will the number of passengers
reach the level indicated by the forecasts? As pointed out by the independent
experts who analysed the passenger traffic model in 1999, the passenger fore-
casts are most likely rather conservative. Factors not explicitly in the model
may have a considerable influence on the development of international rail
travel in the future.

The freight forecasts may overstate the amount of goods to be transported be-
tween Scandinavia and the Continent. The development in goods transport
flowsin the period 1994 — 2000 is slower than anticipated in the former 2010
forecasts. This development, however, has been included in the most recent
forecasts, where the development up to 2015 just reaches the same total levels
asindicated in the former forecasts for 2010. The new forecasts take into ac-
count the development in wagon loading and change in commodity groups
transported by rail. This leads to adramatic reduction in average load per train
compared to the previous forecasts established in 1999. This indicates the diffi-
cultiesin taking into account all elements, which could possibly affect the fore-
casts, e.g. will the number of wagons per train stay the same or will the number
of wagons per train decline? Also, it is difficult to foresee how the competition
between road and rail will develop.
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7. Assessment of Ability to Pay for Freight Trains

In the previous chapters the infrastructure payment applicable to the Fehmarn
Belt fixed link has been assessed based on considerations concerning savingsin
operating costs, savings in infrastructure payment and value of time savings for
passenger and freight trains. Asindicated in chapter 6 the major part of the
payments would be contributed by freight transport according to the forecasts.
However, the development in the amounts of railway goods dispatched between
Scandinavia and the Continent indicates that the competitive power of the rail-
way isinadequate. A number of reasons for this can be identified, e.g. missing
interoperability between national railways, capacity problemsin terms of traffic,
loads and train length, limited competition, expensive operation, etc.

In order to investigate this particular aspect further a number of operators and
The Danish National Railways Agency have been questioned concerning their
experiences with the actual situation and their expectations to a possible link
across Fehmarn Belt.

7.1 Interviews

7.1.1 Participants

Interviews have been carried out with a number of operators and with the Dan-
ish National Railways Agency and the freight forwarders' association in Den-
mark. Following operators have been interviewed:

Railion Denmark

Green Cargo, Sweden

Traxion, Denmark

A guideline for the interviews was established in order to present the interview-
ees with a set of questions, before the interviews were carried out. The guideline

is shown in Appendix 1.

Interviewing was carried out by the Ministry of Transport in co-operation with
the consultants.
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7.1.2 Present situation

o What are considered to be the main problems regarding the current routes
across Storebadt and through the southern part of Jutland amongst the cur-
rent operators?

The different respondents agreed that a number of problems existed. The operat-
ing companies mentioned capacity problemsin Denmark at the link from the
@resund border to Ringsted, at the main line in West Funen and between Lun-
derskov and Padborg. Capacity problems were identified in the Great Belt tun-
nel due to heavy maintenance work necessitating the closure of one tunnel pipe
every night.

In Germany the major problems are:

» The Rendsburg Bridge crossing the North East Channel creating a bottle-
neck due to the limited total weight in terms of load per meter track (1300
GT/300 m) and axle load,

» Thelimited train length (615 m) on the link between NeumUinster and Ham-
burg due to the length of overtaking tracks. In general the limit is 700 m,
which means that atrain could load 12% more if this was improved.

» Heavy traffic and limited capacity in the network around Hamburg.

One operating company stated that they required 10 GT per m, and presently
this can only be fulfilled with the direct ferries operating between Sweden and
Germany. After opening of the fixed @resund link the direct ferries have had a
decreasing but till significant share of the Scandinavian — Continent market
(50%). A number of operators mentioned that there was a wish to operate on
two different main routes between Scandinavia and the Continent. However,
one operator conceded that if they were able to offer unbroken traction from
Sweden to Germany they would consider strongly to using only the route via
Denmark.

One operator mentioned Maschen as a problem, because al trains passing
Hamburg are directed via Maschen, even if they arein transit. This causes a
considerable delay.

One company pointed out that the gradients applied in the Great Belt tunnel and
on the @resund fixed link led to a need for very powerful traction, which is very
expensive, and therefore difficult for smaller companies to afford.

Lack of interoperability between the different countries creates a need for ad-
vanced engines equipped with three different safety systems and for electrical
engines switching automatically between different current systems. This aspect
makes it difficult to purchase aready made locomotive. Major changes are a-
ways required, pushing the price, and thus making the railways less competi-
tive. The agency mentioned directly that with only one operator being able to
offer an unbroken service between Sweden and Germany competition istoo
narrow, and customers are reluctant to choose the railway if only one operator is
available. Ikearail has got an exemption and is able to carry through their traffic
with a diesel engine operating on the @resund fixed link.
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The agency pointed out that interoperability should have a high priority in the
Fehmarn Belt project, because lack of or limited interoperability has a severe ef-
fect on the operatorsin terms of expensive equipment, and difficult operating
conditions. It was mentioned that the shift between the Danish and the Swedish
electrical systems takes place at Lernacken on the Swedish side. It would have
been far better to have such a change at one of the shunting stations in either
Malmé or Kastrup.

A particular problem was mentioned concerning break in operation on the @re-
sund Bridge due to strong winds. The agency mentioned that the accounts
showed 60 days with break in operation in shorter or longer periods during
2001. This has a severe impact on the reliability of rail services, and reduces the
competitive power of rail services.

7.1.3 Expected effects of the Fehmarn Belt fixed link

e  Which of the possible improvements connected with a Fehmarn Belt fixed
link (time savings, capacity improvements, larger trains, improved regular-
ity, others) are most appreciated by the different groups of respondents
(rail-operators, logistics companies etc)?

Animprovement of reliability and regularity was considered as being amain
advantage of the Fehmarn Belt fixed link. However, several operators stated
that an increase in speed would be required in order to utilise in full the poten-
tial of the fixed link. Rail customers ask for a high quality in performance, and
the most important aspect istimely deliveriesin the specified time windows.

Next to regularity price is a core variable to consider. A number of operators
feel that competition with seatransport is unequal because sea transport includ-
ing ferry transport uses tax and duty free fuel.

In order to obtain the full effect of a Fehmarn Belt fixed link a change in the |o-
gistical systemsis required. Rail solutions should be developed and integrated
in transport solutions. Forwarders and logistical companies should serve as
freight integrators, and devel op transport solutions based on rail services. This
requires reliable, regular and fast services.

Development of afixed link would mean that atrain length of 700 m would be
standard.

e Would atime saving produce operational changes? Could/would atime
saving of this size be of use for the customers?

A discussion was carried out as to the possibilities of transforming atime saving
into operational changes and whether such a change could be utilised by the
customers. Time savings would evidently be an advantage. However, in order to
utilise atime saving it is necessary to be able to improve time tables and time
windows for delivery and loading.

Establishment of afixed link could extend the commercially interesting area of
influence, opening up the possibility for a service over night between Ruhr and
Mid-Sweden. Such a concept could probably be interesting enough to provide
the rail services with a competitive advantage against the lorry transport.
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o Isthereany willingnessto pay more for transport solutions that reduces the
travelling time? If so, is the willingness connected to specific periods or
types of goods?

In general the operators were reluctant to answer this question. Customers are
using the railway because there is atrade-off between prices on one hand and
reliability and speed in deliveries on the other hand. Evidently an improvement
of services could be capitalised in terms of higher prices. However, the price
should always be compared to the lorry transport price for a similar transport.

Some of the companies, however, concede that new types of high value goods,
like express goods, parcels, etc would come within reach of the railways with an
improved route via the Fehmarn Belt. These types of goods would be able to
generate new and higher income.

It was also said that for goods with a high value of time afast and direct trans-
port by rail would be an advantage and therefore generating a possible higher
income. This scenario, however, requires that not only Fehmarn Belt is con-
structed, but also that the necessary channels are available on the route through
Denmark and Germany. If the speed isimproved the number of turn-arounds
can beincreased, thus reducing the need for equipment. In thisway savingsin
operating costs can be created. Faster services will also create savings related to
the capital value of the goods being transported.

o Would afixed link strengthen the competitiveness of rail products com-
pared to road transport as a result of improved infrastructure quality and
improved speed.

In principle afixed link will improve the competitiveness of rail transport in re-
lation to road transport. However, Fehmarn Belt could not be seen as an isolated
piece of infrastructure. Capacity problems and problems of regularity were pre-
vailing in therail network in both Denmark and Germany. Therefore it would
be necessary to improve other links as well in order to upkeep the competitive
power of the railways, and improve the speed of freight trains.

One interviewee pointed out that particular strengthening of the freight corridors
in Germany would be of major importance. Another said that overcoming the
capacity prablems between Copenhagen and Ringsted was as important as con-
structing a Fehmarn Belt link.

o |f thepricelevel for lorries on the current links; across Storebadt, from
Radby and Gedser and the Swedish routes, is assumed at the current level
what would then be considered aredlistic (and competitive price) for a
freight train (pr. wagon) on afixed link?

On the question asto afair price for using the Fehmarn Belt link there were not
many answers. In general it was pointed out that with the present cost level the
railways was just able to keep the price competition with the road transport.
Therefore, none of the interviewees felled inclined to consider price increases.
They rather saw the Fehmarn Belt fixed link as a possibility within existing
price levels to obtain an advantage in the competition with road transport.
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Several of the interviewees mentioned the new German infrastructure fee for
road transport. This new fee has already resulted in more inquiries concerning
rail transport solutions. There was however afear that the German rail infra-
structure agency would use the new fee on road transport to increase also thein-
frastructure payment for using the rail infrastructure, because DB Netz is having
adeficit on operation and maintenance of the infrastructure. The competitive
advantage the rail would be gaining with introduction of aroad fee may there-
fore be neutralised.

e [sit expected that afixed link would increase the number of operators and
hence the competition?

A fixed link is expected to increasing the number of operating companies. It
was however stated that it is arather difficult market to enter because the capital
regquirements for purchasing traction are high. One operator pointed out that in
order to establish operation between Sweden, Denmark and Germany it was
necessary to equip the engines with safety systems and traction systems fitted to
different requirements in the three different countries. It would be rather costly,
and therefore the judgement was that only magjor operators would probably be
attracted to set up services between Sweden and Germany/the Continent. An-
other operator mentioned that new operators most likely would be in the market
for operation of system trains.

It was mentioned that faster connections between Sweden and the Continent
would most likely attract new operators. However, the experience from Sweden
had shown that although new operators had entered the market, the number of
customers had not increased.

e  Towhat extent would your view on a Fehmarn Belt fixed link change if the
project is realized as a dedicated freight corridor?

All the participants found a freight transport corridor would be a good solution.
It was however important that the Fehmarn Belt corridor was connected to other
important rail freight corridorsin Germany in order to have as undisturbed a
route as possible. And it was also stated that it was important to remove other
bottlenecks than the crossing across the Fehmarn Belt, e.g. the capacity restric-
tions on the Copenhagen - Ringsted link, capacity restrictions around Hamburg
and in the German network beyond Hamburg.

One operator mentioned that the link across Fehmarn Belt could be established
asasingletrack, if the sufficient capacity can be established. The operator rec-
ommended more detailed capacity studiesto be carried out.

Another operator did not attach great importance to a freight corridor if only the
services could be scheduled and the speed could be carried out with 180 kph.

o  What isthe importance of electrification in relation to a Fehmarn Belt fixed
link?

In general al found that it was evident that the connection being electrified. The
economy in an electrical engineis better seen over aperiod of time thanin die-
sel traction. A few mentioned however, that it would be an advantage if diesel
traction would be allowed on the fixed link. A diesel locomotive is ableto drive
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in Sweden, Denmark and Germany, and new engines are continuously devel-
oped in order to reduce environmental effects.

7.2 Conclusion

Based on the interviews it seems likely that the railway operators will not be
ableto pay acharge based on all savingsincurred by redirecting the route from
Great Belt to Fehmarn Belt. Most likely the charge should reflect the savingsin
infrastructure charges and then a certain part of the operating costs savings.
Some of the interviewees point out that it would be possible to include value of
timein chargeincreasesif new types of products are transferred to the railway,
e.g. high speed express goods. In order for a such a development to materialise
it would be necessary to have dedicated corridors for goods transport from
Sweden to central placesin Germany, primarily Ruhr and south west Germany.

The operators demands to the fixed link could be summarised as:

= Thefixed link should be equipped with an electrified double track. A single
track could be accepted if it is ascertained that the necessary capacity is
available.

= Theloading capacity should be 10 tons per m.

» Loading profile should be C

» Trainlength of at least 700 m and preferably 750 m should be allowed
= Speed of or above 180 kph should be allowed.

It isimportant to solve the present capacity problemsin the infrastructure.
These problems prevail on the links between Copenhagen and Ringsted, and in
the infrastructure around Hamburg. Irrespective of afuture decision concerning
development of afixed link it would also be necessary to consider upgrading
and improvement of the link from Lunderskov to Padborg, improvement of the
Rendsburg Bridge and improvement of the line from Neuminster to Hamburg.

Evidently afixed link will have a positive effect on the competitive power of
the railways. It is aconcern for the operating companies that the advantage
gained with the faster and more direct connection is not jeopardised by a
strongly increased infrastructure payment. In general the operating companies
meant the limits for payments of infrastructure charges had been reached.
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Appendix 1: Interview guide

Questions for operating companies and others concerning the rail infrastructure
charges related to the fixed link across Fehmarn Belt.

Interview guide

What are considered to be the main problems regarding the current routes
across Storebadt and through the southern part of Jutland amongst the cur-
rent operators?

Which of the possible improvements connected with a Fehmern fixed link
(time savings, capacity improvements, larger trains, improved regularity,
others) are most appreciated by the different groups of respondents (rail-
operators, logistics companies etc)?

Would atime saving produce operational changes? Could/would atime
saving of this size be of use for the customers?

Isthere any willingness to pay more for transport solutions that reduces the
travelling time? If so, is the willingness connected to specific periods or
types of goods?

Would afixed link strengthen the competitiveness of rail products com-
pared to road transport as a result of improved infrastructure quality and
improved speed.

If the price level for lorries on the current links; across Storebadt, from
Radby and Gedser and the Swedish routes, is assumed at the current level
what would then be considered arealistic (and competitive price) for a
freight train (pr. wagon) on afixed link?

Isit expected that afixed link would increase the number of operators and
hence the competition?

To what extent would your view on a Fehmarn Belt fixed link change if the
project is realized as a dedicated freight corridor?

What is the importance of electrification in relation to a Fehmarn Belt fixed
link?
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Appendix 2. Evaluation of passenger train payment

In the recent forecasts produced by FTC a number of assumptions has been
made concerning the development of rail passenger traffic. These assumptions
arelisted in the following and they are reviewed in the light of expected costs
for building and operating a passenger transport system between Copenhagen
and Hamburg viathe Fehmarn Belt fixed link.

Three cases are analysed: 2015 no fixed link, 2015 Base Case A and 2015 Base

CaseB.

No forecasts have been made concerning the 2015 no fixed link. Therefore the
passenger |oads produced for 2010 no fixed link has been used as the base for

this case.

In the Base Case A and in the Base Case B it has been assumed in the forecasts
that the number of departures per day per direction is 20 between Copenhagen
and Hamburg. It has not been specified how correspondence with routes serving
Germany/rest of Europe and Scandinavia respectively isin Hamburg and Co-

penhagen.

Number of passengers per year are forecasted as indicated below:

No. of passen-
gers

No of departures
per day per direc-
tion

Average utilisa-
tion of capacity

B

2010 No fixed 1,069,000 7 of which 1 via 78%
link Great Belt

2015 Base Case 1,497,000 20 1%
A

2015 Base Case | 1,386,000 20 66%

An important assumption concerns the number of units necessary to carry out
the traffic. Following assumptions have been made.
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No of unitsnec- | Spare units Unitsin all
essary to main-
tain operations

2010 No fixed

link 9 1 10
i015 Base Case 10 > 12
§015 Base Case 10 5 12

Ticket priceis an important parameter for evaluating the income potential. The
ticket price for atrip between Hamburg and Copenhagen is assumed to have the
following characteristics.

Ticket price | Percentage Ticket price | Percentage
business trips | business leisuretrips | leisuretravel-
travellers lers

2010 No

fixed link 507 DKK 6% (2%) 276 DKK 94% (98%)

2015 Base

Case A 585 DKK 26% 274,25 DKK | 74%

2015 Base

Case B 585 DKK 28% 322,50 DKK | 72%

Thetableindicates that in Base Case A is the average reduction in ticket prices
for leisure trips 15%, assuming that short trips are not reduced, and long trips
are reduced with 30% asisindicated in the forecast assumptions. The share of
business travellers has been assumed based on the results of the former Fehmarn
Belt forecasts.

Asfor the cost items following basic assumptions have been made, based on
approximate costs for an 1C3 unit. It should however be mentioned that the IC3
unitisafairly old train set, and it is foreseeable that new train sets will be de-
ployed on the route between Hamburg and Copenhagen. However, the cost
structure of these future train setsis not known.

Variable costs: 15 DKK per unit per km.
Staff costs: 1000 DKK per unit per hour.
Capital costs: 4.583 M DKK per unit per year.

Overhead costs: 100 M DKK per year in the alternative without fixed link. For
Base Case A and B overhead costs are estimated to 132 M DKK.

Further it is assumed that a surplus of 10% of the total costs of operation of the
system should be obtained. However, in the without fixed link alternative the
rate of return is about 0 and the deficitis 1 M DKK. If this deficit is not covered
the train operation will not exist in the without fixed link alternative. Therefore
in the with fixed link alternatives another 1 M DKK may be added to the result.
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The surplus may also be increased in other ways e.g. the trains operating be-
tween Hamburg and Copenhagen may also serve national traffic to alimited
scale, e.g. between Nykabing F and Copenhagen and between L libeck and
Hamburg. This could provide an extraincome, which could be added to the
gross result. However, no assumptions have been made as to the future organi-
sation of the passenger train services.
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2015 No fixed | 2015 No fixed 2015 Base 2015 Base
link link Case A Case B
Fehmarn Belt Great Belt Fehmarn Belt |Fehmarn Belt

Passengers (‘000) 987 82 1,497 1,386
No. of depart per day 6 1 20 20
Track length (km) 334 506 352 352
No of depart per year (2 dir) 4,380 730 14,600 14,600
Pass per departure 225 112 103 95
Production (‘000 unit km per 2,925.8 369.4 5,139.2 5,139.2
year)
Travel time (hours) 4.5 5.5 3.5 3.5
No of units per depart. 1 1 1 1
No of units available 9 1 12 12
Annual costs
Capital costs (M DKK) 41.2 4.6 55.0 55.0
Operational costs (M DKK) 43.9 5.5 771 771
Staff costs (M DKK) 19.7 4.0 51.1 51.1
Overhead (M DKK) 100.0 132.1 132.1
Total system costs (M DKK) 219.0 315.3 315.3
Track fees (M DKK) 25.2 8.6 84.0 84.0
Fee, ferry or fixed link (M 52.6 4.9 77.5 77.5
DKK)
Total costs (M DKK) 310.3 476.8 476.8
Pct business travellers 6 2 26 28
Total income (M DKK) 309.1 531.4 548.9
Surplus (M DKK) -1.2 54.6 72.1
Average ticket price (DKK) 290 281 355 396
Total cost per km (DKK) 66.5 61.3 61.3
Surplus in % of total costs 0 11 15
Track fee, per train (DKK) 5,750 11,832 5,750 5,750
Passage fee, ferry or Great 12,000 6,696
Belt, per train (DKK)
Possible additional fee for 5,310 5,310

using Ringsted - Puttgar-
den, per train (DKK)




