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Background

Background

At the request of the Danish Ministry of Transport, Buil-
ding and Housing, the Danish Road Directorate has con-
ducted a traffic analysis of the cross-border traffic and
the future need for developing the Jutland Corridor.

The analysis was proposed by the Danish-German
Transport Commission in the report “Transport Infra-
structure in the Jutland Corridor” from November 2015.

In the report, the Commission recommends a number
of infrastructure projects in Denmark and Germany. It is
proposed to initiate an analysis which illustrates the cur-
rent traffic level and the long-term need for expanding
the eastern and western road corridors, see map 1.1.

The analysis provides an overview of the current traf-

fic situation and of how traffic is expected to develop to-
wards 2030 with and without an infrastructure develop-
ment in the Jutland Corridor.

Previous analyses

The analysis is based on the previous analysis from July
2016 "Central Jutland Motorway — Recalculations Using
the Danish National Traffic Model" - Report 555 - 2016.

The analysis showed that a Central Jutland motorway
would, to some extent, be able to reduce congestion on
E45 and that it could in itself generate substantial traffic
gains.

On this basis, it was decided at the end of 2016 to initi-
ate two detailed analyses of a Central Jutland motorway.
As a result, the Danish Road Directorate will be conduc-
ting a preliminary study until 2019 at the northern section
between Hobro and Give as well as an environmental im-
pact assessment of the southern section between Give
and Haderslev.

The present analysis of the Jutland
Corridor

In this new analysis, a Central Jutland motorway will be
extended further down to the Danish-German border and
through North Germany.

The purpose is to illustrate the traffic impact of estab-
lishing a western parallel road structure as an alternative
to E45/A7. The analysis is also to uncover whether ac-
cessibility can be improved on the E45 and whether it is
necessary to expand the southern part of the E45 down
to the border.

For analysis purposes, new traffic calculations have
been made using the Danish National Traffic Model
(LTM) version 1.2.

The expansion of the E45 from Aarhus S to Skander-
borg S, which has already started, is included in the
calculations for this analysis.

Environmental impact assessments adopted in the Bud-
get FL18 are not included in the analysis.
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What is the Jutland
Corridor?

The Jutland Corridor extends
from the top of North Jutland and
to Hamburg in North Germany.

Map 1: Scenarios for developing the Jutland Corridor.
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Western scenarios: Development of the Jutland Corridor

Scenario 1 Scenario 2

Scenario 1 ~_ i Scenario 2

consists of: o ' consists of:

A Central Jutland
motorway (blue
alignment).

A motorway extended
down to the border
between Kolding and
Tender

(lighter alignment).

An upgrade of route
B5 in Germany.
(lighter alignment).

A Central Jutland
motorway
(light blue alignment).

A motorway extended
down to the border
between Give and
Tender

(lighter alignment).

An upgrade of route
B5 in Germany
(lighter alignment).

Scenario 3

k4

Scenario 3 . ¢ Scenario 4
consists of: Sl R consists of:

A Central Jutland it S An expansion of E45
motorway A ey between Aarhus N and
(green alignment) { eyl Freslev.

An expansion of (light green alignment)

the E45 between N o An expansion of
Haderslev and Fraslev. PR ¢ ' the A7 in Germany
(lighter alignment). T - between Freslev and
v o : Bordesholm

B : ; : .
n expansion o (light green alignment)

the A7 in Germany
between Freslev and
Bordesholm

(lighter alignment).

Figure 1.1: Scenarios for developing the Jutland Corridor.
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1 Summary

The Jutland Corridor serves as a link between Scandi-
navia and Central Europe with motorway E45/A7 as the
main transport corridor.

The Jutland Corridor is one of the most important cor-
ridors for transport of goods through Denmark. At the
same time, the corridor plays a key role as export corri-
dor, particularly to Germany which is Denmark's largest
export market.

However, congestion on the road network is a source of
delay which reduces the competitiveness of companies
and delays people in their daily transport.

To study the impact of an improved infrastructure, the
analysis includes four scenarios, two western and two
eastern scenarios, as shown in figure 1.1.

1.1 Main conclusions

A development of the Jutland Corridor can help decon-
gest the E45/A7, improve accessibility and serve new
areas.

The main results of the analysis can be summarised as
follows:

= The best accessibility on the southern part of the

E45 will be ensured by establishing the motorway as

described in scenario 3 or 4 as the expansion of the
E45 will increase capacity to such an extent that the
southern part of the E45 will no longer be conge-
sted in 2030.

What are scenarios
1,2, 3 and 4?

The purpose of the analysis is to
study the traffic impact of developing
the Jutland Corridor based on four
different scenarios.

= A motorway in scenario 2 will generate the highest to-
tal travel time gains but also requires the construction
of the most kilometres of new motorway. Compared
to the length of the scenarios, scenario 3 is initially
believed to have the best economy.

= A motorway in scenarios 1, 2 and 3 will improve
mobility in the western part of Jutland and improve in-
frastructure in the least developed part of the Jutland
Corridor.

= Scenarios 1 and 2 will generate the most significant
gains if the Central Jutland motorway is established
to join the E45 at Christiansfeld. The branches from
Give and Kolding, respectively, and down to the
border will only reduce traffic volumes and decongest
the E45 to a relatively limited extent compared to the
actual Central Jutland motorway from Hobro to Chri-
stiansfeld.

= The construction of a motorway in scenarios 1, 2
and 3 will involve the least traffic nuisance during the
construction phase as a motorway parallel to the E45
will be established rather than expanding an existing
motorway.

What does the analysis
tell?

The analysis mainly focuses on the traffic impact
in Denmark. This includes traffic volumes on a new
motorway and the decongestion of the E45.

For Germany, the traffic model (LTM) used is only able to
calculate the cross-border traffic, and as a result, it is not
possible to make any conclusions about traffic volumes
or the decongestion of the A7.

If the impact from Germany were included, it
would probably result in a minor increase in
traffic in Jutland, particularly
South Jutland.
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Construction economy and national economy are not
considered in this analysis. Moreover, the analysis does
neither contain detailed alignments or assessments of
the impact on nature, environment nor area and neigh-
bour conditions.

1.2 Elaboration of the results

This section elaborates on the main results of the analy-
sis. The results are divided into three parts; the impact of
establishing a Central Jutland motorway between Hobro
and Christiansfeld, an extension of this motorway down
to the border and finally, infrastructure development on
the German side of the border.

Traffic impact of a Central Jutland motorway

If a Central Jutland motorway is established, traffic on
this section is expected to range between 18,000 and
51,000 vehicles per weekday, depending on the scenario
used and the location, see table 1.1.

Traffic on a Central

Decongestion of

S Jutland motorway E45(Hobro-Kolding)
Scenario 1 18 - 50,000 6 -36%
Scenario 2 19 - 51,000 7 - 36%
Scenario 3 22 -51,000 6 - 36%
Scenario 4 - -

Table 1.1: The average weekday daily traffic on a Central Jutland
motorway and the decongestion of the E45 between Hobro and
Kolding.

Scenarios 1, 2 and 3 will result in the most traffic on a
Central Jutland motorway at Herning and Give where it
joins the existing Central Jutland motorway on route 18.
In 2030, there will be up to 51,000 vehicles per weekday.

An advantage of a Central Jutland motorway is that it will
decongest the E45. The decongestion of the E45 will be
almost the same with scenarios 1, 2 and 3 where there
will be up to 36% fewer vehicles on the section between
Hobro and Kolding.

The decongestion of the E45 will be most significant at
the 'ends' south of Hobro and at Kolding where a Central
Jutland motorway joins E45 and least significant in the
middle between Aarhus and Vejle.

Traffic impact of an extended motorway

If a Central Jutland motorway is extended down to the
border, the actual extension will have up to 17,000 ve-
hicles per day with scenarios 1 and 2. This means that
the traffic level will be considerably lower compared to
the traffic on a Central Jutland motorway.

Scenario 3 or 4 will increase traffic on the E45 by up to
12,000 additional vehicles on the section between Chri-
stiansfeld and Padborg, corresponding to a traffic in-
crease of 24%. As a result, scenarios 3 and 4 will not
decongest the southern part of the E45 but instead in-
crease capacity and provide better accessibility on the
section as a result of the motorway expansion.

What is a Central Jutland motorway?

A Central Jutland motorway is a new corridor through Cen-
tral Jutland that can decongest the E45 and connect some
of the towns and cities which are not connected to the mo-
torway network today. A Central Jutland motorway has most
recently been studied in "Central Jutland Motorway — recal-
culations using the Danish National Traffic Model" - Report
555 - 2016 from July 2016 and has been continued in this
analysis. Corridor A is the term used for the Central Jutland
motorway.

How are the results calculated?
The results are divided into three parts:

* The impact of constructing a Central
Jutland motorway.

* The impact of extending a Central Jutland

motorway down to the border. What is an extended motorway?

As this analysis focuses on the cross-border traffic, a Cen-
tral Jutland motorway has been extended down to the natio-
nal border to study whether a capacity increase would be
necessary on the southern part of the E45.

* The impact of extending the main roads in
Northern Germany.

What does the German road development consist of?
As the analysis focuses on the entire Jutland Corridor, it has
been assumed that one of the two main corridors in Ger-
many, routes B5 and A7, is upgraded.
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Map 1.1: Scenarios for extending the Jutland Corridor.

Goteborg

Scenarier for
Jyllandskorridoren

Scenarie 1
Scenarie 2

Scenarie 3

Scenarie 4

N

Central Jutland
motorway

In the western scenarios, a Central Jutland
motorway is extended with branches down
to the Seed border crossing

In the eastern scenario, a Central Jutland
motorway is extended to the E45 which
is expanded down to Freslev.
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Traffic on an extended Decongestion of E45

SRS motorway (Christiansfeld-Padborg)
Scenario 1 5-17,000 3--5"%
Scenario 2 5-17,000 3--6"%
Scenario 3 1-12,000* -4* - -24*%
Scenario 4 1-7,000* -4* - -14*%

Table 1.2: The average weekday daily traffic on the other part of
the section and the decongestion of the E45 between Christians-
feld and Padborg.

*A minus sign indicates the additional traffic on the E45 compared
to a situation without extension.

Traffic impact in Northern Germany

In Germany, the cross-border traffic on routes B5 and
A7 will increase by up to 3,000 vehicles per weekday,
depending whether the eastern or western scenario is
selected.

Time gains

If the Jutland Corridor is extended, road users will save
between 15,000 and 36,000 hours on a weekday, de-
pending on the scenario used.

As illustrated in table 1.3, the most significant time gains
are achieved with scenario 2 whereas the least signifi-
cant time gains are achieved with scenario 4.

Time gains Scenario Time gain per km
Scenarios (hours per lengths in DK of new infra-

week-day) (number of km) structure (hours)
Scenario 1 32,100 300 107
Scenario 2 35,900 372 97
Scenario 3 29,200 211* 138
Scenario 4 14,600 168** 87

Table 1.3: Time gains achieved through extension of the Jutland
Corridor compared to scenario lengths in Denmark. The scenario
lengths only contain new motorway and/or expansion.

* Of which 65 km is an extension of the E45.

** Of which the entire scenario (168 km) is a development of
existing infrastructure rather than construction of new motorway.

If the time gains are calculated for each km of infrastruc-
ture, scenario 3 results in the most significant time gains
whereas the time gains for scenarios 1, 2 and 4 are al-
most the same.

Seen from a socio-economic point of view, the time
gains should be considered in relation to the potential
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Time gains

Motorway Time gain per km
(hours per length in DK of new infra-
weekday) (number of km) structure (hours)

Scenarios

Central Jutland 93,700 146 169
motorway

Table 1.4: Time gains for a Central Jutland motorway compared

to motorway length (new motorway) in Denmark. The results are
from the analysis "Central Jutland Motorway — recalculations using
the Danish National Traffic Model" - report 555 - 2016 and are
therefore not calculated using the Danish National Traffic Model
version 1.2.

construction costs which, to a major extent, depend on
the length of a new motorway and the expansion of the
existing motorway.

For example, scenario 3 is one of the shortest scenarios
in the analysis with respect to construction of new mo-
torway. As a result, scenario 3 has the most significant
time gains per km of new infrastructure. The shorter sec-
tion will reduce the potential construction costs and thus
affect the profitability of the project seen from a socio-
economic point of view.

On this basis, scenario 3 is found to have the best socio-
economy, although it is not possible to conclude on this
basis whether the socio-economy will be positive.

If, in the same way, we compare a Central Jutland mo-
torway with an extension of the entire Jutland Corridor, a
Central Jutland motorway alone is expected to result in
the best socio-economy.

As the analysis only concerns traffic calculations, the
socio-economy of the project will not be considered any
further.

Travel time improvements

An extension of the Jutland Corridor will bring the Danish
and German regions closer to each other in terms of time
and make it easier to get to and from areas in Jutland for
the benefit of the population as well as trade and industry.

As illustrated on maps 1.2 and 1.3, the travel time im-
prove-ments will differ geographically depending on the
scenario selected.

If scenario 2 is selected, the travel time from Aalborg to
large parts of West Jutland will be about 30-40 minutes
shorter. Moreover, travel time from the western part of
South Denmark and North Germany will be reduced by
more than 40 minutes.
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If the Jutland Corridor is developed as set out in scena-
rio 3, travel time will be improved by 30-40 minutes on
trips from Aalborg to south of Flensburg.

The western part of the Jutland Corridor will obviously
see the most considerable improvements in travel time
with the western scenarios. The reason is that with sce-
narios 1 and 2, a whole new motorway will be establis-
hed in an area where infrastructure is not very well de-
veloped.

In scenarios 1 and 2, route B5 on the German side

will be upgraded to a motorway which in itself genera-
tes more considerable travel time improvements in the
western part of Schleswig Holstein compared to the
eastern scenarios where the E45/A7 will be partly expan-
ded.

W <10 min
10 - 20 min
020 - 30 min
B 30 - 40 min
B = 40 min

Map 1.2: Improved travel times from Aalborg if extension is made
as set out in the western scenario (Scenario 2).

1.3 Constraints in the model calculations
The traffic calculations have been made using the Danish
National Traffic Model version 1.2 which has some met-
hod constraints that influence the results of the analysis.

With the Danish National Traffic Model, it is not possi-
ble to make traffic calculations for Germany. As a result,
it is only possible to make calculations for the cross-bor-
der traffic which today counts about 19,000 vehicles per
weekday at the Froslev and just under 6,000 vehicles at
the Seed border crossing. If the Jutland Corridor is exten-
ded, the cross-border traffic in Germany will increase by
approximately 6,000 vehicles in 2030.

As the calculations do not include the internal traffic in
Germany, it is not possible to make conclusions about
the road extension potential on the German side.

< 10 min
10 - 20 min
920 - 30 min
B 30 - 40 min
B > 40 min

Map 1.3: Improved travel times from Aalborg if extension is
made as set out in the eastern scenario (Scenario 3)
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2 Traffic situation in the Jutland

Corridor

2.1 Jutland Corridor
The EU highlights the Jutland Corridor as one of the key
transport corridors in Europe.

Not only does the corridor link West Denmark and Ger-
many. It also creates a connection between Scandina-
via and Central Europe and serves as a thoroughfare for
especially goods between the Scandinavian countries
and a number of European countries.

In other words, the Jutland Corridor is of vital importance
for a number of European countries, meaning that the
transport infrastructure is not purely a Danish-German
matter. l.e. Norway and Sweden export large volumes

of goods via the ports in North Jutland which are then
transported by freight trains and especially trucks across
the Danish-German border and on to a number of Euro-
pean destinations.

Therefore, the Jutland Corridor is part of the Trans-Euro-
pean Networks - Transport (the TEN-T network) sup-
ported by the EU which aims to promote cross-border
mobility.

2.2 Traffic today

On the Danish side, the Jutland corridor consists of the
E45 which is the main thoroughfare in the Jutland infra-
structure.

The motorway serves the large cities in Jutland, such as
Aalborg, Aarhus, Randers, Vejle and Kolding and creates
coherence not only in East Jutland — but also between
the other parts of the country.

On most of the E45, traffic is between 40,000 and
80,000 vehicles per annual average daily. As illustrat-ed
on map 2.2, traffic load on the E45 is among the highest
in the country outside Greater Copenhagen.

Today, parts of the motorway are congested during rush
hours, see map 2.5. This is especially the case around
Aalborg, the Triangle Region and on the section between
Aarhus and Vejle where there is a risk of speed reduction
and queues.

On the E45, congestion is particularly seen between
Aarhus and Skanderborg where it is close to critical
because of the high traffic volumes. However, a reduc-
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tion in congestion is expected when the section is ex-
panded from 4 to 6 lanes in the coming years.

The Jutland Corridor

The Jutland Corridor consists of:

West Denmark (Jutland)

The German constituent state Schleswig
Holstein

The German constituent state Hamburg

On the Danish side, the corridor mainly
consists of motorway E45, whereas on the
German side, it consists of motorway A7.
Together, they form the backbone of the
Northern European infrastructure.

Map 2.1: Road connections in the Jutland Corridor.
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In Jutland, traffic is most intense on the E45 where
some sections have more than 80,000 vehicles per
average day.

The map is not an expression of congestion but
of traffic volumes. The level of congestion is
illustrated on maps 2.5 and 2.6

Map 2.2: The annual average daily traffic in 2016 on the main road network in Denmark.
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To be able to handle the increasing traffic on the E45,

a number of extensions have been carried out in recent
years. |.e. the E45 has been expanded at Aalborg, Vejle
and Kolding. The latter was done by including the emer-
gency lane for normal traffic on a short section.

In the western part of Jutland, traffic is generally lower,
see map 2.2. Route 11 between Esbjerg and Tender, for
example, has 20,000 vehicles per average day. Indeed, in
this area, infrastructure is less developed.

Traffic in Germany

At the Danish-German border, the E45 becomes A7
which is the longest motorway in Germany. Motorway A7
starts in Schleswig Holstein and ends on the Austrian
border.

Apart from being a key motorway in Germany, the A7 is
the main corridor in North Germany with respect to inter-
national trade and tourism. Moreover, it is an important
corridor for the local population of Schleswig-Holstein
and for the numerous commuters travelling to and from
Hamburg every day.

=

Tender =

Niebdill

198

Map 2.3: The main road network in North Germany.

) S;énderborg

Flensborg
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On the section between Rendsburg and Hamburg, there
are between 40,000 and 80,000 vehicles per 24 hours,
thus making it the most traffic intensive section on the A7
with the exception of the Elb Tunnel.

Today, congestion is beginning to show around Ham-
burg. As a result, the motorway on the German side is
expanded to six lanes on a section of 65 km north of
Hamburg to the branch towards Kiel.

Route B5/A23 is located in the western part of the Jut-
land Corridor. Route B5 is a 2 lane regional road running
from the Szed border crossing to Heide in North Ger-
many. Then the corridor continues as motorway A23 to-
wards Hamburg.

Compared to A7, the traffic intensity on route B5/A23 is
somewhat lower with up to 20,000 vehicles per day. Du-
ring the summer months, the corridor is mainly used by
holiday traffic and agricultural vehicles.

Map 2.4 shows the traffic level in the two German cor-
ridors.
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What does load mean to
congestion?

Moderate load

When the traffic load ratio is moderate, road
users will have less room to manoeuvre. As
a result, speed will be reduced and it will be
more difficult to change lanes.

High or critical load

When the traffic load ratio is high or critical,
there will be a higher risk of queues and speed
reduc-tions during rush hours. Therefore, it will
typically be necessary to consider how capa-
city on the section can be improved or used
better.

‘Tender «
S W . Senderborg
&l g~V
Niebilll AV o
e t"Flensborg
Husum ™ A © Schleswig

2.3 Future traffic

In the coming years, traffic is expected to increase. Ac-
cording to the Danish National Traffic Model (LTM), traf-
fic on the E45 will increase by up to 57% towards 2030,
corresponding to an annual linear growth of 3.8%.

The traffic growth, expected in the coming years, means
that additional congestion will be seen on some parts
of the road network if no decision is made on new infra-
structure.

Maps 2.5 and 2.6 show the traffic load ratio on the main
road network in 2016 and 2030, including major parts of
the E45 being critically congested in 2030. This particu-
larly applies to the section between Aarhus and Vejle and
around Kolding and Aalborg. Moreover, there will be a
high load between Kolding and Christiansfeld and mode-
rate load at Aabenraa.

Although early signs of congestion will be seen in 2030
on the South Jutland Motorway, the level of congestion
is still low compared to other parts of the main road net-
work where, as mentioned above, the load on the East
Jutland Motorway will be high or critical.

s 5,000 -10.000 keretejer/dag
== 10.000 - 20.000 -
20.000 - 40.000 -
s 40.000 - 60.000 -
== 60.000 - 80.000 -

@) Puttgarden

subject to some
uncertainty as a result
of relatively limited
traffic counting in
North Germany.

Map 2.4: Traffic on an average day in the eastern road corridor (A7) and the western road corridor (B5/A23), respectively.
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Belastningsgrad
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Map 2.5: Traffic load ratio in 2016 in the 100th highest hour.
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Belastningsgrad 2030
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|Tender
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Husum O : L ' The map shows the traffic load ratio on the main
' ; road network. l.e. the volume of traffic on the road
relative to the road capacity.

The traffic load ratio is calculated for rush hours and
expresses
the load on a given section in the 100th highest hour.

It is common practise to assess traffic load in
the 100th highest hour as this is an hour of
relatively high traffic load and may for
instance be during a busy rush
hour on weekdays.

Map 2.6: Traffic load ratio in 2030 using LTM in the 100th highest hour. The calculations were
made before the political decision to expand the E20 on West Funen
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Figure 2.1: Annual average daily traffic at the Danish-German border in 2016.

2.4 Cross-border traffic

The Danish-German border comprises the border cross-
ings in Jutland and at the ferry routes Redby-Puttgarden,
Gedser-Rostock and Renne-Sassnitz.

Today, much of the cross-border traffic takes place via
the border in the Jutland Corridor which is the main
transport route from the north to the south. With its se-
ven border crossings, the Jutland Corridor is faced with
six times as much traffic as Redbyhavn.

Traffic is most intense in the eastern part of the Jutland
Corridor, especially at Freslev (E45) which is the largest
border crossing in the corridor. At Freslev, 18,500 vehi-
cles cross the border on an average weekday, corre-
sponding to 36% of the cross-border traffic in the Jut-
land Corridor, see figure 2.2.

Particularly transit traffic and business traffic cross the
border at Freslev whereas the other border crossings are
mainly used by the cross-border trade.

Overall, the eastern border crossings account for 82% of
the cross-border traffic in the Jutland Corridor.

The least traffic intense border crossings are located in
the western part of the Jutland Corridor. Of these, the
largest is the Szaed border crossing with about 6,000 ve-
hicles per weekday.

Traffic at all seven border crossings is shown in figure 2.1.
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Traffic flow across the border

Map 2.7 shows how the cross-border traffic distributes
onto the road network. The map is based on calculations
using LTM for an average weekday in 2015.

As illustrated on map 2.7, the main traffic flow cros-

ses the border at Fraslev. In Denmark, much of the traf-
fic drives through Jutland on the E45 or across Funen
and Zealand. In Germany, the main traffic drives south
towards Hamburg and then distributes to the rest of the
country.

This means that only a small part of the traffic crosses
the border at Seed and continues up through West Jut-
land.

Mellehus 3%

Rudbel 1%

4 Pebersmark 1%

Padborg
18%

Freslev
36%

Figure 2.2: Percentage distribution of traffic across the
Danish-German border in the Jutland Corridor in 2016.
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What does the map
show?

The map shows how traffic distributes from
the border section at the Danish-German
border to the north in Denmark and to the

south in Germany, respectively.

Map 2.7: Traffic flows in the Jutland Corridor calculated at the border section at the Danish-German border.
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Development in cross-border traffic
As part of increasing international trade, free move- What drives traffic across the
ment of goods and services and, the general economic border?

growth, the traffic across borders has increased.

There is a close correlation between economic
growth and traffic growth across the borders
as in-creased growth typically also increases
international trade and thereby also traffic.
Moreover, the following factors contribute to

the increase in cross-border traffic as a result
Figure 2.3 shows the development in traffic across the of:

border in the eastern (Freslev) and western (Saed) part of
the Jutland Corridor during the period 2006-20186.

At the border in South Jutland, traffic increased by 16%
during the period 2006-2016. By comparison, traffic for
all roads in Denmark increased by 12% during the same
period.

Improved infrastructure which makes it
faster and cheaper to drive across Europe.

As illustrated, the most significant increase in traffic was
seen at Freslev. Here, traffic has increased by 31% over More companies operating in more Euro-
the past ten years which can mainly be ascribed to the pean countries result in transport of goods
location of Freslev on the E45. over longer distances.

However, the traffic counts made by the Danish Road Fewer trade barriers and more uniform
Directorate show that from 2015 to 2016, cross-border rules for transport of goods.

traffic fell slightly by 0.6%. A possible explanation could
be declining cross-border trade.

Cross-border traffic in South Jutland

(2006-2016)
800.0000
Froslev
S
© 600.0000
o)
o
)
% 400.0000
5 Sad
>
200.0000 #
0 T T T T 1
2006 2008 2010 2012 2014 2016

Figure 2.3: Development in traffic across the Danish-German border at Freslev (orange) and Szed (red) during the period 2006-2016.
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Cross-border trade

The development in the cross-border passenger car traf- What do we know about cross-
fic is affected by cross-border trade which has been de- border trade?

clining for the past couple of years.

The declining cross-border trade is attributable to a Approx. 70% of the Danish cross-border trade
general drop in Danes buying products such as alco- takes place in Germany where the Danes buy

hol, soft drinks and tobacco from Germany, which can, especially wine, beer, soft drinks and sweets.
among other things, be ascribed to the Danish tax redu-
ctions.

10 years ago, cross-border shopping ac-
counted for 1.5% of Danish consumer spen-

Figures from SKAT show that cross-border trade has de- ding. In 2015, the figure was 1%
clined by DKK 3 billion since 2013. This appears from fi-
gure 2.4 which shows the value of Danish cross-border Source: SKAT
trade during the period 2010-2015.

The declining cross-border trade contributes to a slight
fall in passenger car traffic across the border, contrary to
truck traffic which has seen an increasing trend over the
past years.

"'?"v'-_Ihé'vé=Iue of Danish cross-border trade |

Figure 2.4: The value of Danish cross-border trade during the period 2010-2015.
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2 Traffic situation in the Jutland Corridor

2.5 Truck traffic across the border

Since the financial crisis in 2008/2009, we have seen
an increase in truck traffic transporting goods across the
Danish borders.

This is illustrated in figure 2.5 which shows the number
of trucks across the borders towards Denmark.

Figures from ITD (Business association for Danish goods
transport) show that most trucks cross the border in
South Jutland, which in 2016 accounted for 57% of total
truck traffic, whereas @resund accounted for 20%, see
figure 2.6.

Transit traffic

Denmark's location between Norway, Sweden and Ger-
many means that Denmark is used as a transit corridor
for truck traffic.

Previous analyses show that most transit traffic crosses
Fehmarn Belt and Dresund. This means that transit traf-
fic across Zealand is triple the size of that through Jut-
land.

South Jutland

\

North Jutland
/

/

N

Oresund

Figure 2.6: Percentage distribution of truck traffic in
and out of Denmark in 2016.

Trucks across the border towards Denmark

6000

4000

2000

2005 2007 2009

2011 2013 2015

Figure 2.5: Number of trucks per day across the Danish borders towards Denmark.
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Truck traffic in South Jutland
In the Jutland Corridor, most trucks drive in the eastern
part of the corridor via motorway E45/A7.

This is illustrated in figure 2.7 which shows that traffic
at Freslev consists of 35% trucks. By comparison, truck
traffic is only 6% at the Seed border crossing and the-
reby also considerably lower in the western part of the
corridor, see figure 2.8.

The high share of trucks at the Fraslev border crossing
means that the South Jutland Motorway has one of the
highest shares of trucks in the country. Map 2.8 shows
that parts of the section have more than 8,000 long ve-
hicles per day in the form of trucks, busses and cars with
trailers.

When many trucks are driving on a section, it might af-
fect accessibility. This is due to the fact that trucks take
up more space on the roads, drive slower and overtake
slower.

In order to assess whether trucks reduce accessibility on
the South Jutland Motorway, separate analyses have stu-
died traffic on parts of the section.

The simulation analysis shows that trucks have an impact
on the driving speed which, to a minor degree, reduces
accessibility on the section between Kolding and

Christiansfeld. However, the reduced accessibility is not
enough to cause any actual problems for traffic flow.

i 0,
- Other vehicles 1%

Trucks 6%
N

Cars and vans
93%

Figure 2.7: Distribution of vehicles at Seed in 2016.
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2.6 Summer holiday traffic

In addition to the large share of trucks, the South Jutland
Motorway is characterised by substantial summer holiday
traffic, see map 2.9. For example, summer holiday traffic
on a day in July is more than 25% greater than the annual
average daily traffic on the section between Haderslev
and the border.

This means that on the busiest holiday travel days, the
traffic volume may exceed 70,000 vehicles per day at the
Danish-German border.

A large proportion of the summer holiday traffic may be
assumed to continue down through Germany via motor-
way A7.

The western part of the Jutland Corridor also has consi-
derable summer traffic on route 11 between Esbjerg and
Tonder.

In the summer, the section is particularly used by Ger-
man tourists who spend the holiday in cottages at the
West Coast or go to the beach on day trips. As a result,
route 11 may be very busy during holiday periods, espe-
cially on Saturdays which are the changeover day.

Other vehicles 1%
e

Cars and vans
64%

Figure 2.8: Distribution of vehicles at Fraslev in 2016
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However, the map cannot be used as a direct
expression of the number of trucks.

This is because long vehicles also
include busses and passenger cars/
vans with trailers.

Map 2.8: Average number of long vehicles (over 5.8 m) per day on the main road network in 2016.

24



2 Traffic situation in the Jutland Corridor

Julidegn 2016
Sommerferietrafik

10 - 25 pot sterre
end arsdegntrafik

over 25 pct sterre
end arsdegntrafik

e,

.....

s

- b ofa \ o .

Map 2.9: Sections on the main road network with substantial summer holiday traffic, average day in July 2016
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3 The scenarios examined

3 The scenarios examined

3.1 Alignment

The analysis sets out a number of different scenarios to
study the traffic impact of developing the Jutland Corri-
dor. The analysis is based on four scenarios, two western
and two eastern scenarios.

The calculations in this analysis have been made using
the Danish National Traffic Model version 1.2 and are ba-
sed on the assumption that a Central Jutland motorway
will join the E45 at Christiansfeld.

The purpose is to study the traffic impact of establishing
a western motorway parallel to the E45 or extending
parts of the E45 in Denmark and A7 in Germany.

To illustrate this, corridor A is used as basis for a Central

Jutland motorway, see map 3.1 which involves 146 km of
new motorway.

Hanstholm

Map 3.1: Alignment for corridor A from "Central Jutland Motorway
- recalculations using the Danish National Traffic Model" - Report
555 - 2016
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In the western scenarios, a Central Jutland motorway is
extended in corridor A (westernmost alignment) towards
the south whereas one of the eastern scenarios has a
Central Jutland motorway in corridor A and an expansion
of the E45.

A Central Jutland motorway was most recently examined
in "Central Jutland Motorway — Recalculations using the
Danish National Traffic Model" - Report 555 — 2016 from
July 2016 and will be studied in more detail in the ongo-
ing preliminary study and environmental impact assess-
ment of a Central Jutland motorway.

Focusing on the cross-border traffic, this analysis assu-
mes that the motorway is extended down to the border
and further down through North Germany.

In the current analysis, the four scenarios are referred to

as scenarios 1, 2, 3 and 4 and will be described in the
following.

Length, new

Expansion of

: . Total length
Scenarios motorway exist. motorway (km)
(km) ()
Scenario 1 394 0 394
Scenario 2 466 0 466
Scenario 3 146 149 295
Scenario 4 0 252 252

Table 3.1: Length in Denmark and Germany for scenarios
1, 2, 3 and 4. The lengths cover new motorway or expan-
sion of existing motorway.

Alignment
The western scenarios (1 and 2) include:
* A Central Jutland motorway.
* An extended motorway down to the border.

* An upgrade of route B5 in Germany.

The eastern scenarios (3 and 4) include:
* A Central Jutland motorway.

* A partial expansion of the E45.

* A partial expansion of the A7 in Germany.
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3.2 Western scenarios

The two western scenarios consist of scenarios 1 and 2
and are to illustrate the traffic potential of establishing a
western motorway parallel to the E45.

Scenario 1

On the Danish side, scenario 1 consists of a Central Jut-
land motorway that runs from Hobro in North Jutland to
Christiansfeld in South Jutland, see the dark blue align-
ment on map 3.2.

In order to establish connection to the border, a Cen-
tral Jutland motorway will be extended from Kolding to
Seed, see the lighter alignment on map 3.2. This means
that a branch consisting of 154 km new motorway will be
established down to the border.

On the German side, scenario 1 will be extended by up-
grading the German regional road, route B5, to a four lane
motorway (94 km). Route B5 runs from Sezed to Heide after
which it continues as motorway A23 down to Hamburg.

[ ] Central Jutland motorway “Frederikshavn
Hobro - Christiansfeld

I  Extension of motorway
Kolding - Tender - Heide

Aalborg
"+ Hobro
Holstebro *
Herning {\arhus
Vejle
Esbjerg Kolding - N otiia
Christiansfeld oy e
Tender -
Senderborg
Nieball
& Flensborg
Redby:
Husum p-Schisewig O“Pu!lgarden
Kiel
o
Heide Rendsburg ™., {6 Bordeshalm
Neuminster
Q | -
tahion - Liibeck

Hamborg

Map 3.2: Alignment for scenario 1.

As a motorway already exists between Heide and Ham-
burg (A23), scenario 1 will provide a motorway between
Hobro and Hamburg. The scenario is 394 km long.

Scenario 2

Scenario 2 is another variant of a motorway parallel to the
E45. On the Danish side, the scenario consists of a Central
Jutland motorway, see the light blue alignment on map 3.3.

This also establishes connection to the border. It is done
by extending a Central Jutland motorway from Give to
Seed, see the lighter alignment on map 3.3. With 226
km new motorway, scenario 2 provides a longer branch
compared to scenario 1.

On the German side, route B5 is upgraded to a motor-
way, meaning that scenario 2 will also contribute to a mo-
torway on the entire section from Hobro to Hamburg.

With a length of 466 km, scenario 2 is the longest of the
analysis.

Central Jutland motorway Fraderikshavn
- Hobro - Christiansfeld

Extension of motorway
Give - Tender - Heide

Aalborg
Hobro
Holstebro *
Herning {\arhus
Vejle

i  kolding”
Esbjerg gl . Odense
Christiansfald oy e

|Tsnder{o
e S ~ Senderborg
S e e
Niebill © . oy -
> R . Flensborg
Radby:
Husum O 0. Schleswig O“Pu!lgarden
Kiel
o
Heide © Rendsburg ™., {6 Bordeshalm
Neuminster
lzehoe ~Libeck

Hamborg

Map 3.3: Alignment for scenario 2.
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3.3 Eastern scenarios

The analysis also makes calculations for two eastern
scenarios which are to illustrate the traffic impact of par-
tially expanding the E45 in Denmark and A7 in Germany.

Scenario 3

On the Danish side, scenario 3 consists of a Central Jut-
land motorway that runs from Hobro in North Jutland to
Christiansfeld in South Jutland, see the green alignment on
map 3.4.

In order to continue scenario 3 down to the border in the
eastern scenario, the southern part of the E45 (South
Jutland Motorway) is expanded to a 6 lane motorway. The
expansion will be carried out for the section between
Christiansfeld and the border.

On the German side, 84 km of the A7 is expanded on
the section between the border and Bordesholm, see the
lighter alignment on map 3.4.

Erederikshavn

Central Jutland motorway
Hobro - Christiansfeld

Expansion of motorway
Christiansfeld - Freslev -
Bordesholm

Aalborg

Hobro

Holstebro *

Herning {\arhus

Vejle

Esbjerg Kolding odeiis

Christiansfald

[Tender
K T

~ Senderborg
I S

Niebill © . R, W
e - Flensborg

Radby:
Schleswig

Husum O O.F’u!lgan:len

Kiel

Heide (o Bordesholm

Neuminster

1izehueo

. Liibeck
Hamborg

Map 3.4: Alignment for scenario 3.

As a further extension of the A7 is planned in Germany,
scenario 3 will provide motorway on the entire section
from Hobro to Hamburg.

The scenario is 295 km long. The expansion of the E45
and A7 sections account for 65 km and 84 km, respec-
tively.

Scenario 4

Contrary to the other scenarios, scenario 4 does not
contain a Central Jutland Motorway. Instead, scenario 4
assumes a longer expansion of the E45 in Denmark and
A7 in Germany.

On the Danish side, 168 km of E45 will be expanded at
Aarhus and from Skanderborg down to the border. Then
the motorway continues down through North Germany
where 84 km of the A7 will be expanded between the
border and Bordesholm, see the lime green alignment on
map 3.5.

Erederikshavn

Expansion of motorway
Aarhus - Freslev -
Bordesholm
Aalborg
Hobro
Viborg
Holstebro *
Herning {\arhus
Give
Vejle
Esbjerg Kolding odeiis
Christiansfald v il
[Tender .
T e ~ Senderborg
N
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Kiel
o
Heide .0 Rendsiing ) Bordesholm
Neuminster
o -
Itzehoe _ Libeck

Hamb_o_rg _

Map 3.5: Alignment for scenario 4.
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With scenario 4, the E45/A7 will be expanded between shorter expansion is a result of the fact that congestion
Aarhus N and Hamburg at a section of 252 km, making on the E45 is most considerable from Skanderborg and
scenario 4 the shortest scenario of the analysis. southwards. To this should be added that the section
between Aarhus S and Skanderborg is currently being

This should be seen in conjunction with the fact that the extended to six lanes.
E45 will only be expanded between Aarhus N and the
border whereas the other scenarios start in Hobro. The All four scenarios are shown on map 3.6.

Western scenarios: Extending of the Jutland Corridor

Scenario 1 Scenario 2

Eastern scenarios: Extending of the Jutland Corridor

Scenario 3 Scenario 4

Map 3.6: Scenarios for extending the Jutland Corridor.
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4 Traffic impact of an

extension

4.1 Basis and assumptions

In order to study the traffic impact of developing the Jut-
land Corridor, traffic calculations have been made using
the Danish National Traffic Model (LTM) version 1.2
which has been adapted to the 2015 traffic level.

LTM has previously been used to study the impact of a
Central Jutland motorway, see the strategic analysis from
20186.

The traffic calculations can provide an overall picture of
traffic on the road network in connection with new infra-
structure projects. This is done by calculating and com-
paring traffic in situations with and without new infra-
structure.

The model calculations for 2030 include all adopted and
funded infrastructure projects. Moreover, they include a
number of assumptions about development in GDP, po-
pulation, jobs, vehicle operating costs, car ownership,
existing infrastructure, etc.

The Danish assumptions are based on the projections of
the Ministry of Finance and Statistics Denmark, whereas
the German assumptions come from Eurostat.

Limitations of LTM (DK)

LTM version 1.2 is a weekday model. This means
that congestion is considered as an average over
the entire day rather than during rush hours.

This makes it difficult for LTM to describe conge-
stion correctly.

However, this will be addressed in the next model
version of LTM (version 2.0) in which traffic is divi-
ded into several periods during the day.

30

On the German side, it is assumed that road extensions
are made in North Germany.

This includes the development of the A7 between Ham-
burg and Bordesholm as well as some minor road exten-
sions of the B5/A23.

However, the German assumptions are not believed to
have a major impact on the traffic results.

International model
LTM is currently the only traffic model in Denmark which
is able to calculate the impact of cross-border traffic.

LTM is mainly developed to calculate traffic in Denmark
and between Denmark and other countries, including
transit traffic. Moreover, LTM contains an international
model which includes road networks in other countries at
an overall level.

LTM is therefore used in this analysis to calculate the
traffic impact of developing the Jutland Corridor.

The model limitations are described below.

Limitations of LTM (DE)

The international model in LTM is not nearly as de-
veloped as the Danish part of the model.

For example, LTM does not include internal traffic in
Germany. This means that only cross-border traffic
is included in the calculations.

Moreover, LTM is generally not able to model conge-
stion on German roads. This, however, has been over-
come by changing some of the model parameters.

As LTM is not suitable for making calculations for the
fixed link across Fehmarn Belt, the traffic impact of
this is not included in the calculations of the analysis.



4 Traffic impact of an extension

4.2 Scenarios
The analysis uses a number of selected scenarios.

The traffic model calculations are based on a basic sce-
nario 2030 and a number of scenarios developing the
Jutland Corridor. As a result, the calculations illustrate:

= =How traffic is expected to be in 2030 (basic scena-
rio 2030).

= How traffic is expected to be in 2030 if new infra-
structure is established (project scenarios).

The purpose is to study whether the scenarios can de-
congest the E45 and attract sufficient traffic on the new
sections.

The scenarios contribute to assessing whether a traffic
potential exists for developing the Jutland Corridor. The
developments are not to be considered as proposals for
new motorway projects but as assessments of the po-
tential of developing the cross-border scenarios between
Denmark and Germany.

This should be seen in conjunction with the Danish-Ger-
man Transport Commission which in the report "Trans-
port in the Jutland Corridor" recommends that the long-
term needs for an expansion of the eastern and western
parts of the Jutland Corridor be investigated.

The scenarios include:

Basic scenarios

Basic scenarios

Basic scenario 2030

Scenarios for developing the Jutland Corridor

1) Scenario 1
2) Scenario 2
3) Scenario 3
4) Scenario 4

Figure 4.1: Scenarios for developing the Jutland Corridor.
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Figure 4.1: The percentage increase in traffic per weekday at the Danish-German border during

the period 2015-2030 calculated using LTM.6.

4.3 Traffic calculations for the basic
scenario 2030

In order to assess the traffic potential of developing the
Jutland Corridor, calculations have been made for a basic
situation in 2030. They show how traffic is expected to
be in 2030 if no decision is made to establish new infra-
structure.

Calculations using LTM show that traffic will increase in
future. For example, the total number of individual trips
in Denmark will increase by 8%, whereas the number of
trips as driver of a car will increase by 15% from 2015 to
2030.

The total traffic performance in Denmark will increase by
26 million vehicle kilometres per weekday from 2015 to
2030, corresponding to an increase of 19%.

When the traffic performance increases more than the
number of trips as driver of a car, it is due to the aver-age
trip getting longer.
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Cross-border traffic in basic scenario 2030

Traffic across the Danish-German border will increase by
between 15% and 19% except for Freslev which will see
a 249% increase from 2015-2030.

However, the average percentage growth must be seen
in conjunction with the fact that most vehicles cross the
border in the eastern road corridor, see figure 2.1.

Traffic growth will mainly be in the eastern road corridor
as this is where the infrastructure is best developed and
as the most significant increase is expected to be seen
in the long-distance traffic which mainly uses the motor-
ways.

As a result, traffic towards 2030 will mainly take place in

the eastern road corridor if no decision is made to estab-
lish a western road corridor parallel to the E45, see map

4.2,

The percentage increase in traffic from 2015 to 2030 is
shown in figure 4.1.
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Map 4.2: Distribution of cross-border traffic on an average weekday in the Jutland Corridor in basic scenario 2030
calculated using LTM. Traffic is calculated in a section at the Danish-German border.
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4.4 Traffic calculations for scenario 1

Traffic in scenario 1

If the Jutland Corridor is extended as described in sce-
nario 1, a Central Jutland motorway will have between
18,000 and 50,000 vehicles per weekday depending on
the part of the section. The traffic level on a Central Jutland
motorway is illustrated by the red columns in figure 4.2.

The most substantial traffic load will be at Herning and
Give where scenario 1 coincides with the existing Cen-
tral Jutland Motorway on route 18.

If a Central Jutland motorway is extended down to the
border, this part of the section will have between 5,000
and 17,000 vehicles per weekday, see the yellow co-
lumns in figure 4.2. This means that the traffic level will
be considerably lower compared to the traffic on a Cen-
tral Jutland motorway, i.e. further towards the north.

If the scenario is extended down into Germany by upgra-
ding route B5 to a motorway, this will result in between
1,000 and 2,500 additional vehicles per day crossing the
border compared to a situation without extension of the
Jutland Corridor.

Sub-sections of scenario 1 Traffic in 2030

Central Jutland motorway 18-50,000
Motorway extended down to the border 5-17,000
Upgrade of route B5 (Germany) 1-2,500*

Table 4.1: Weekday traffic on sub-sections in scenario 1.
*The traffic figure states the additional traffic on route B5 compa-
red to a situation without extension.

Traffic in Scenario 1

50000

40000

30000

20000 -

10000

Vehicles per weekday

Hobro
Viborg
Ikast
Herning
Arnborg
Brande
Give

Grindsted

Billund
Kolding
Lunderskov
Vamdrup
Nudstrup
Toftelund
Arrild
Tender
Graensen

Figure 4.2: Traffic on a Central Jutland motorway (marked in red) and on the rest of scenario 1 (marked in yellow).
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to a situation without extension of the Jutland Corridor.
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4 Traffic impact of an extension

Decongestion of E45

Establishing a Central Jutland motorway as described
in scenario 1 will decongest the E45 by between 5,000
and 17,000 vehicles between Hobro and Christiansfeld,
see the dark green columns in figure 4.3. That corre-
sponds to a change of 6% - 36% compared to a situa-
tion without extension of the Jutland Corridor.

The most substantial decongestion will be at Kolding
with 17,000 fewer vehicles per weekday. By comparison,
traffic at Kolding will decrease less if only a Central Jut-
land motorway is established. This means that deconge-
stion at Kolding will be higher if the entire Jutland Corri-
dor is extended.

By extending a Central Jutland motorway down to the
border, the decongestion of the E45 will be slightly more
than 1,000 vehicles on the section between Christians-
feld and Padborg, see the light green columns in figure
4.3.

However, scenario 1 means that traffic will increase
slightly at Haderslev by just over 2,000 vehicles per
weekday.

In Germany, the number of vehicles on the A7, which
crosses the border every day, will decrease by up to
3,000 vehicles.

Section on E45/A7 Decongestion of Percentage
E45 change

Hobro - Christiansfeld 5,000 - 17,000 6 - 36%

Christiansfeld - Padborg -2,000* - 1,000 -3-5%

Table 4.2: Decongestion of the E45 on establishment of
subsections according to scenario 1.

* The traffic figure states the additional traffic on the E45 at
Haderslev.

Congestion on E45

Even though scenario 1 extends the Jutland Corridor,
congestion will still be substantial or critical on parts of
the East Jutland Motorway and moderate on parts of the
South Jutland motorway in 2030, see 4.4. The latter can
be ascribed to the connection of the motorway to the
E45 where the increased traffic at Haderslev will incre-
ase the traffic load ratio.

Decongestion of E45
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Figure 4.3: Decongestion of and additional traffic on the E45 on establishment of a Central Jutland motorway (dark green)

and a branch down to the border (light green) in scenario 1.
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Map 4.4: Traffic load ratios on the main road network in 2030 if scenario 1 is used.
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4 Traffic impact of an extension

4.5 Traffic calculations for scenario 2

Traffic in scenario 2

With this scenario, there will be about 19,000 and
51,000 vehicles per weekday on a Central Jutland motor-
way, see the red columns in figure 4.4, whereas a branch
down to the border will have between 5,000 and 17,000
vehicles per weekday, see the yellow columns.

This is about the same traffic level as that achieved with
scenario 1. Scenario 2 will also result in significantly
more traffic on a Central Jutland motorway compared to
the traffic level on the section down to the border.

If route B5 is upgraded on the German side, this will re-
sult in an additional 3,000 vehicles per weekday crossing
the border compared to a situation without extension of
the Jutland Corridor.

This means that the traffic impact will not differ signifi-
cantly from the previous scenario.

Sub-sections of scenario 2 Traffic in 2030

Central Jutland motorway 19-51,000
Motorway extended down to the border 5-17,000
Upgrade of route B5 (Germany) 1-3,000*

Table 4.3: Weekday traffic on sub-section in scenario 2.
*The traffic figure states the additional traffic on route B5 compa-
red to a situation without extension.

Traffic in Scenario 2
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Figure 4.4: Traffic on a Central Jutland motorway (marked in red) and on the rest of scenario 2 (marked in yellow).
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4 Traffic impact of an extension

Decongestion of E45

Establishing a Central Jutland motorway as described
in scenario 2 will decongest the E45 by between 5,000
and 16,000 vehicles per weekday on the section bet-
ween Hobro and Christiansfeld, see the dark green co-
lumns in figure 4.5.

The decongestion will be most substantial at Kolding,
north of the connection to the E45. This section will have
16,000 fewer vehicles per weekday which is slightly less
than the previous scenario where the decongestion will
be 17,000 fewer vehicles.

The lower decongestion of the E45 is due to the fact that
the branch will be further away from the E45 and thus
does not transfer as much traffic as in scenario 1.

If a Central Jutland motorway is continued down to the
border, the section between Christiansfeld and Padborg
will see a reduction in vehicles of just over 1,000. Howe-
ver, traffic will increase by just over 2,000 vehicles at Ha-
derslev, see the light green columns in figure 4.5.

In Germany, the cross-border traffic on the A7 will be re-

duced by between 1,000 and 3,000 vehicles. The most
significant decongestion will be at Hamburg.

Section on E45/A7 Decongestion of Percentage
E45 change

Hobro - Christiansfeld 5,000 - 16,000 7 - 36%

Christiansfeld - Padborg -2,000* - 1,000 -8 - 6%

Table 4.4: Decongestion of the E45 on establishment of
subsections according to scenario 2.

* The traffic figure states the additional traffic on the E45 at
Haderslev

Congestion on E45

As illustrated on map 4.6, the congestion level on the
East Jutland Motorway and South Jutland Motorway will
be almost the same in both scenarios in the form of mo-
derate congestion on major parts of the section.

Neither scenario 1, nor 2 will be able to solve the con-
gestion problems on the East Jutland Motorway and, nor
will they be able to prevent early signs of congestion on
the South Jutland Motorway.

Decongestion of E45
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Figure 4.5: Decongestion of and additional traffic on the E45 on establishment of a Central Jutland motorway (dark green)

and a branch down to the border (light green) in scenario 2.
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Map 4.6: Traffic load ratios on the main road network in 2030 if scenario 2 is undertaken.
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4 Traffic impact of an extension

4.6 Traffic calculations for scenario 3

Traffic in scenario 3

If the Jutland Corridor is developed as described in sce-
nario 3, a Central Jutland motorway will have between
22,000 and 51,000 vehicles per weekday depending on
the part of the section. The traffic level on a Central Jut-
land motorway is illustrated by the red columns in figure
4.6.

The major part of the traffic will be seen at Herning and
Give and again, after the motorway has joined the E45 at
Haderslev.

By extending the Central Jutland motorway down to the
border in the form of an expansion of the South Jutland
Motorway, the section between Christiansfeld and Pad-
borg will have between 22,000 and 48,000 vehicles per
weekday, see the yellow columns in figure 4.6. This cor-
responds to an increase of up to 17% compared to a si-
tuation where the section is not expanded.

In addition to the road development on the Danish side,
the scenario assumes that a partial expansion of the A7
is carried out in Germany. As a result of the road exten-
sions, the number of vehicles which cross the border per
weekday will increase by up to 3,000 vehicles on the A7,
whereas traffic on the B5 will remain almost unchanged.

Sub-sections of scenario 3 Traffic in 2030

Central Jutland motorway 22-51,000
Expansion of the South Jutland Motor- 22-48,000
way

Upgrade of route A7 (Germany) 1-3,000*

Table 4.5: Weekday traffic on sub-sections in scenario 3.
*The traffic figure states the additional traffic on route A7 compa-
red to a situation without extension.

Traffic in Scenario 3
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Figure 4.6: Traffic on a Central Jutland motorway (marked in red) and traffic on the E45 (marked in yellow) if the

South Jutland Motorway is expanded as described in scenario 3
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Map 4.7: Increase (red) and decrease (green) in traffic if scenario 3 is established compared
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4 Traffic impact of an extension

Decongestion of E45

By establishing a Central Jutland motorway, traffic on the
E45 will decrease by 6,000-14,000 vehicles per week-
day on the section between Hobro and Christiansfeld.
This corresponds to a change of 6-36% compared to a
situation without extension of the Jutland Corridor.

In this scenario, traffic will not decrease on the South
Jutland Motorway. This is attributable to the fact that the
section will be expanded, resulting in increased traffic,
see the light green columns in figure 4.7.

Congestion on E45

Contrary to the two previous scenarios, this scenario
will improve accessibility on the E45 to such an extent
that the South Jutland Motorway will not be congested
in 2030, see map 4.8. However, congestion on the East
Jutland Motorway will still be substantial or critical.

This can be ascribed to the expansion of the South Jut-
land Motorway where the increased capacity will allow
for the traffic increase without resulting in congestion.

Section on E45/A7 Decongestion of Percentage
E45 change

Hobro - Christiansfeld 2,000 - 14,000 6 - 36%

Christiansfeld-Padborg ~ -7,000 - 1,000* -17 - -4%

Table 4.6: Decongestion of the E45 on establishment of sub-
sections according to scenario 3.

*The traffic figure states the additional traffic on the South Jutland
Motorway compared to a situation without development.

Decongestion of E45
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Figure 4.7: Decongestion of and additional traffic on the E45 on establishment of a Central Jutland motorway (dark green)
and an expansion of the South Jutland Motorway (light green) in scenario 3.

44



4 Traffic impact of an extension

Kristianssand
(o]

Géteborg

‘Flr-t-sde rikshavn

A Aalborg

Redby

Oputt garden

Map 4.8: Traffic load ratios on the main road network in 2030 if scenario 3 is used.
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4 Traffic impact of an extension

4.7 Traffic calculations for scenario 4

Traffic on E45

Expanding the E45 between Aarhus and the border will
result in more traffic on the section. Calculations show
that in 2030, there will be between 1,000 and 13,000 ad-
ditional vehicles on an average weekday, see figure 4.8.

The most significant increase in traffic will be on the sec-
tion between Aarhus and Vejle. Here, traffic will increase
by 11%-19% compared to a situation without develop-
ment of the Jutland Corridor.

On the South Jutland Motorway, traffic will increase less
compared to the previous scenario. This is attributable to
the establishment of a Central Jutland motorway which
will entail a traffic increase on the E45 as a result of its
connection at Christiansfeld.

If an extension of E45 is undertaken, traffic on the South
Jutland motorway will increase by a maximum of 5,000
vehicles per weekday. This traffic increase will be seen at
Haderslev.

The scenario also contains an expansion of motorway A7
in Germany. Here calculations show that the number of
vehicles crossing the border will increase by up to 3,000
vehicles per weekday.

Traffic on route B5 will remain almost unchanged as a re-
sult of the eastern development of the Jutland Corridor.
This means that the traffic impact in Germany will be al-
most the same as in the previous scenario.

Congestion on E45

As illustrated on map 4.10, an expansion of the E45/A7
between Aarhus and Hamburg will result in low conge-
stion on the South Jutland Motorway in 2030.

Moreover, the increased capacity will decongest parts of
the East Jutland Motorway. As a result, this scenario has
the best potential to solve the congestion problems on
the E45.
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Figure 4.8: Increase in traffic on the E45 if the E45/A7 is expanded between Aarhus and Hamburg.
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to a situation without extension of the Jutland Corridor.
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5 Time gains

5 Time gains

Road users will achieve time gains when the infrastruc-
ture is developed. Moreover, it will be easier for road
users to assess and estimate how long a trip will take.
This is particularly relevant for deliveries of goods which
can be planned better and be delivered at the optimum
time.

The gains will be achieved by the road users who use the
infrastructure today as well as the new road users who
use the infrastructure after an improvement.

This chapter studies the time gains achieved through de-
velopment of the Jutland Corridor. Moreover, the chap-
ter describes the benefits achieved by trade and indu-
stry through development as a result of better access to
workplaces.

N < 10 min
10 - 20 min
720 - 30 min
B 30 - 40 min
> 40 min

Map 5.1: Improved travel times from Aalborg if the western corridor

is extended (scenario 2).

5.1 Travel time savings
Maps 5.1 and 5.2 show the improved travel times from
Aalborg in 2030, if scenarios 2 and 3 are undertaken.

If a motorway is established according to scenario 2,
travel time from Aalborg to large parts of West Jutland
and North-West Germany will be up to 55 minutes shor-
ter. With this scenario, the most significant travel time
savings will be seen in the western part of the Jutland
Corridor.

However, if a motorway is established according to sce-
nario 3, travel time from Alborg to all of North Germany
will be up to 40 minutes shorter.
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Map 5.2: Improved travel times from Aalborg if the eastern corridor
is extended (scenario 3).



5 Time gains

Figure 5.1 shows the travel time savings achieved on
trips from Aalborg to a number of cities in the Jutland
Corridor, including Hamburg, Flensburg and Tender.

Scenarios 1 and 2 will generate the most significant time
savings to cities in South Jutland and Schleswig Hol-
stein. For example, this is the case for a trip to Tender
where travel time will be reduced by up to 55 minutes.

Time savings do not differ significantly in scenarios 1 and
2. However, travel time from Flensburg to Tender is mar-
ginally shorter with scenario 2.

Scenario 3 will generate the most significant time
savings as a trip from Aalborg to Flensburg and Ham-
burg will be 32 and 33 minutes shorter, respectively.
Thus, the combination of a Central Jutland motorway and
a partial expansion of the E45/A7 will make travel times
slightly lower to cities in the eastern road corridor.

By comparison, scenario 4 will result in significantly lo-
wer time savings. The main reason is that a Central Jut-
land motorway is not established in scenario 4 and, in
this connection, it is therefore not relevant to compare
scenario 4 with the other scenarios. This is the reason
why scenario 4 is not included in figure 5.1.

5.2 Travel time gains

If the Jutland Corridor is extended, road users will save
between 14,600 and 35,900 hours on an average week-
day, depending on the scenario undertaken, see table
5.1

The most significant time gains will be achieved with
scenario 2 followed by scenario 1. The least substantial
time gains will be achieved with scenario 4.

Time gains must be seen in conjunction with the scena-
rio lengths, see table 5.1.

For example, in scenario 3, new infrastructure has to be
established on a 146 km long section in Denmark, thus
making it one of the shortest scenarios of the analysis.

The shorter section will reduce the construction costs
and thus affect the profitability of the project seen from
a socio-economic point of view as it is also the scenario
which generates the highest time gains.

Travel time savings

| |
Hamburg
Flensburg Scenario 1
‘ ‘ Scenario 2
‘ Scenario 3
Tander
| | |
0 10 20 30 40 50 60

Minutes

Figure 5.1 Travel time savings to a number of cities from Aalborg, if scenarios 1, 2 and 3 are undertaken.



5 Time gains

Moreover, the time gains will differ depending on whether
a Central Jutland motorway is established alone or the
entire Jutland Corridor is developed.

If a Central Jutland motorway is established alone, the
western alignment will save approximately 24,000 hours
per weekday, whereas an extension will save up to
36,000 hours per weekday.

Although the most time gains are achieved through an
extension of the entire Jutland Corridor, this must be
considered against the potential construction costs
which will be considerably higher than for establishing a
Central Jutland motorway alone.

For example, scenario 1 is more than double as long as a
Central Jutland motorway alone. Despite of this, scena-
rio 1 only generates 35% higher time gains, meaning that
the time gain is not proportionate to the scenario length.

As a result, an extension of the Jutland Corridor is not
considered to be nearly as profitable, seen from a socio-
economic point of view, as if a Central Jutland motorway
is established alone.

- . Construction of new Expansion of exist. Total scenario lengths
. Time gains . . .
Scenarios ) motorway in DK motorway in DK in DK
(number of km) (number of km) (number of km)
Scenario 1 32,100 300 0 300
Scenario 2 35,900 372 0 472
Scenario 3 29,200 146 65 211
Scenario 4 14,600 0 168 168

Table 5.1: Time gains for the scenarios compared to scenario lengths in Denmark.
*The total length comprises new and/or expanded existing motorway.

. - Construction of Expansion of
Time savings

(hours per weekday)

new motorway in DK exist. motorway in DK
(number of km) (number of km)

Central Jutland motorway 28,700 146 0

Table 5.2: Time gains for a Central Jutland motorway (without branch down to the border) compared to motorway length (new motorway)
in Denmark.



5 Time gains

Purpose of travel

The time gains can be distributed on road users who tra-
vel for three different purposes - commuting, business
and leisure. The purposes of travel are valued differently
and have an impact on the profitability of the project from
an economic point of view.

If a western development of the Jutland Corridor is deci-
ded, the main value of the time gain will accrue to busi-
ness travellers.

This is reflected in figure 5.2 which shows that 55% of
the value of the time gains accrues to business travellers
in passenger cars, vans and trucks if scenario 2 is se-
lected.

This is because of the fact that in the socio-economic

analyses, business travellers have a time value which is
4-6 times higher than commuters and leisure travellers.

Passenger cars, vans and trucks

V% Commuting

Leisure
35%

Business
55%

Figure 5.2: The total time gain in DKK for passenger cars, vans
and trucks by the purpose of the trip, if scenario 2 is undertaken.

Geographical spread of time gains
Map 5.3 shows how the total travel time gains are spread
on municipalities when the Jutland Corridor is extended.

The travel time gains will especially accrue to municipa-
lities along the scenario alignments. This means that Vi-
borg, Herning, Kolding and Tender will see the highest
total travel time gains depending on the scenario.

Road users from these areas will be able to travel much
faster through Jutland as a result of the more direct con-
nection to the Central and South Jutland cities.

As the figure shows the total travel time gains of exten-
ding the Jutland Corridor, municipalities with many inha-
bitants will achieve higher gains compared to municipa-
lities with fewer inhabitants. This means that for instance
Aarhus Municipality will see relatively high time gains.
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Travel time gains
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Map 5.3: Travel time gains for car traffic by municipality for all scenarios calculated as hours per weekday.
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5 Time gains

5.3 Access to workplaces

A well-functioning infrastructure does not only provide
gains in the form of saved travel time but also in the form
of improved accessibility to workplaces.

When access to workplaces and accessibility to an area
are improved, it also makes it more attractive in the long-
term to establish new businesses in the area.

Map 5.4 shows the difference in number of workplaces
which can be reached within 60 minutes' travel time if the
Jutland Corridor is extended.

If the western part of the Jutland Corridor is extended,
access to workplaces will especially improve in Central
and South-West Jutland where the workplace catchment
area will increase by more than 30%.

54

An eastern development of the Jutland Corridor will
especially result in an increase in the workplace catch-
ment area in Central and East Jutland.

Here, access to workplaces will improve by 20%, whe-
reas in the individual municipality it will improve by more
than 309%.

Access to manpower will only increase to a limited extent
with scenario 4. Here, only a few municipalities will be
able to achieve an improvement of 10% or 20%.

This is due to the fact that no new motorway is establis-
hed in this scenario and infrastructure will therefore not
be improved in areas where there is no motorway today.
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Map 5.4:Difference in number of workplaces that can be reached within 60 minutes' travel time, if scenarios 1, 2, 3 and 4 are
undertaken
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The Danish Road Directorate’s headquarter
is situated in Copenhagen and local offices
are situated in Aalborg, Skanderborg,
Middelfart, Neestved and Fleng.

You will find more information on
www.vejdirektoratet.dk.

Vejdirektoratet
Havnegade 27
1058 Kebenhavn K

Tel+45 7244 3333
vd@vd.dk
vejdirektoratet.dk

@
V Vejdirektoratet
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