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Glossary

AUAO
BHNS
CERTU

ENDURANCE
EVEOLE
HITRANS

GVB

HQ/ HQPT
INTERREG
KOLUMBUS
KVU
LEMET
MOBILITOURS
OBB

PDU

PT

PTA
RUTER
SSB

SUMP

SVT

SWT

TaM

TAN

VBSH
VCO

VDV

VRT
VVS

L'Agence d'Urbanisme de I'Agglomération Orléanaise

Bus & Haut Niveau de Service (High Quality Bus)

Centre d'Etudes sur les Réseaux de Transport et I'Urbanisme
(French National Research Centre for Mobility and Urban planning,
now CEREMA)

European Research and Cooperation project

Brand name for Douai PT-network

High Quality Transport for medium-sized cities

(INTERREG NorthSea research project 2003-2005)

Geraer VerkehrsBetriebe (PT-operator of Gera)

High Quality / High Quality Public Transport

European programme to stimulate cooperation between regions
PTA for Rogaland County

KonseptValgUtredning

LeMet — brand name for Metz PT-network

Brand name used for the Tours Tramway project
Osterreichische Bundes-Bahnen (Austrian State Railway)
Plan de Deplacements Urbains (Transport Masterplan)

Public Transport

Passenger Transport Authority

PTA for Greater Oslo

Statistisk SentralByra (Norwegian State Authority for Statistics)
Sustainable Urban Mobility Plans

StadtVerkehr Tlbingen

StadtWerke Trier (PT-operator of Trier)

Transports de I'agglomération de Montpellier

(Montpellier PT-authority)

Réseau de Transport en commun de I'Agglomération Nantaise
(Nantes PT-authority)

VerkehrsBetriebe Schaffhausen

VerkehrsClub Osterreich

(Austrian Lobbyorganisation for sustainable transport)
Verband Deutscher Verkehrsbetriebe

(German association of PT-operators)

Verkehrsverbund Region Trier (PTA Trier region)
Verkehrsverbund Stuttgart (PTA Stuttgart region)
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Sources

Information used by the consultant is properly sourced below pictures, diagrams, maps etc.

All un-sourced pictures, diagrams, tables are copyright of the consultant.

The client has been provided with a variety of background information related to the cities

and schemes discussed in this report.
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A Background and understanding of study request

Sandnes Kommune is currently engaged with developing a local transport plan using
ENDURANCE/SUMP methodology where accessing available data is a recommended early
stage activity. As part of this activity there is the aim for both an external review of existing
strategies in the PT-field (network structure, stop strategies, nodes and interchange hubs
etc) and establishing some benchmarking in regard of public transport which allows com-

paring Sandnes with other Norwegian and European cities of similar size.

Sandnes Kommune has assigned Axel Kuehn to deliver the benchmarking part, which
should, however, not exclude commenting on strategical aspects and differences which

may surface during the review of other case study cities.

Three main tasks are part of the assignment:
= Updating the benchmarking for the Nord Jaeren region delivered in 2008 by Axel
Kuehn -assigned by Rogaland Fylkeskommune back then- and setting Sandnes as
part of the wider region in a context (similarities, differences ... between Sandnes
and the wider region).
= Establishing a new benchmarking which allows comparing Sandnes with similarly
sized Norwegian and European cities.
= |dentifying any key differences arising from the benchmarking along with likely rea-
sons and identifying good practice and trends elsewhere which make a contribution

to performance.

It should be understood that the cities (city areas / agglomerations) used in 2008 for com-
paring with the Nord Jaeren region are not respectively not all suited for comparison with
Sandnes. This is a size issue on one side but more importantly the cities chosen for the
2008 benchmarking have been to a larger extent tramway cities — with tramways either ex-
isting or in the planning stage. This means that a new set of case study cities needs to be

established for the current task.

With regard to the limited budget and time available the number of case studies had to be
kept on a smaller level (2008: about 20, data mostly available from another study; 2016:
about 8-10). It was also necessary to reduce the number of parameters and to concentrate

on a selection which is most relevant from a transport planning perspective.

The consultant’s activities did include:
= Proposing a set of case study cities and parameters.

= Collecting of relevant data, documentation, statistics.
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= Producing suitable diagrams which illustrate the position of Sandnes in comparison
to other cities.

= Describing the international approaches and highlighting of “lessons to be learnt”.
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B Benchmarking

B.1 Data issues

The following chapter highlights the data sources used and the ambitions respectively limi-
tations around data quality. It should be acknowledged that there was neither time nor
budget to hunt for highest thinkable data accuracy (“ideal world”) and also that the “bench-
marking 2016” is an update of the “benchmarking 2008” which implies that the quality (re-

spectively any quality deficiencies) accepted in 2008 need still to be accepted in 2016.

Data availability and suitability was a big issue and some cities planned initially for the 2016

benchmarking had to be replaced for these reasons.

The consultant is, however, convinced that for the purposes of the benchmarking and the

parameters involved in it, any deficiencies do not endanger the results and conclusions.
B.1.1 Data sources

Data has been collected from a variety of sources including state or state-wide statistics
(Norway, France) but also single information on specific networks compiled from annual

reports, operator websites etc.

All data used within the Sandnes related 2016 benchmarking relates to city bus traffic. If city
bus networks operate beyond city borders population and density data has been adapted
accordingly. The 2008 benchmarking did willingly look at a variety of cities including some
with tramway, light rail or tram-train schemes in place (context were the Kombibane plans!).
For these cities/agglos certainly the total amount of vehicle-kms offered to citizens and the
combined patronage (bus + tramway etc) has been taken into account. For the update of
the 2008 benchmarking these cities with the exception of Bergen and Angers have not been
used anymore. Railway passengers generally are not accounted for (exception was certain-

ly the Oslo Navet KVU benchmarking which is here only mentioned as a reference).

It should be understood that data stems from differing years within a 2-3 year range. Again
here an availability issue is to be accepted. This was the case for the benchmarking of 2008
(data from 2005-2007 used) and is still a case for the 2016 benchmarking for which data
from 2012-2014 had to be used. For this reason the consultant uses the expressions
“Benchmarking 2008” and “Benchmarking 2016” in a number of diagrams as there can’t be

given a single year for all data used in the database.
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B.1.2 Data quality

Due to the different sources there is certainly no 100% assurance that all data fulfills the
very same requirements. On the other hand the scope for major deviations appears in re-

gard of the chosen parameters rather limited.

Vehicle-kms are often questioned regarding their suitability due to different vehicle sizes
and potential multi-traction (in the rail sector). As long as one stays, however, within the bus
world (usual range from 12-18m, sometimes up to 25m), the differences between using seat
or vehicle-kms appears rather neglectable. The same counts for standard tramway systems
(usual range from 30-40m, sometimes down to 20m or up to 60m). Especially when vehicle-
kms are used as a parameter representing kind of a “service availability” for the citizens
(like timetable hours which is used eg in Denmark for statistics), the actual vehicle size as
represented in seat-kms is less important. It needs also to be acknowledged that most PT-

statistics offer vehicle-kms while other parameters are not offered to the same extent.

When comparing French cities with other European cities it is necessary to take into ac-
count that the “political city” in France is usually rather small (sometimes kind of CBD-
format) compared to other cities. This is reasoned by the fact that organisational reforms
which forced smaller municipalities to merge with others or being integrated as sub-urbs
into bigger cities have been very limited. Such mergers have, however, been the case in
most other countries. To ensure compatibility from a benchmarking perspective it is there-
fore necessary to use for French cities the urban region or agglomeration as represented by
the formal cooperations of cities with their surrounding towns and villages. These urban
regions are in most cases also identical with the service area of the urban public transport

network.

When discussing data quality it should be also acknowledged that even within Norway the
data used by SSB and obviously furnished by regional entities is not always identical with

other data used and published by regional entities (see below in B.4.2.1).

The consultant has therefore seen it necessary to apply certain pragmatism. Where ques-
tions have immediately arisen from the data review the consultant has tried to solve these
issues by asking for clarification and when required refining and adapting of input data.

B.2 Selection of parameters 2008 and 2016

The 2008 benchmarking included a number of more general benchmarking parameters as

e.g. age structure, unemployment etc.

10
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For the 2016, due to the budget and time limitations, the focus was purely on a few

transport related parameters. These are:

= Vehicle-kms per inhabitant and year (“input”)
= Passengers/trips per inhabitant and year (“output”)

= Passengers/trips per vehicle-km (“efficiency”)

Furthermore networks have been reviewed in regard of the number of buses, drivers, lines

and maximum frequencies.

B.3 Benchmarking on agglomeration level

“Benchmarking on agglomeration level” means looking at the Nord Jaeren region together,
thus the four municipalities of Stavanger, Sandnes, Sola and Randaberg. This was the ap-

proach used also for the 2008 benchmarking.

B.3.1 Selection of cities 2008 and 2016

The 2008 benchmarking was comparing Nord Jaeren with 22 cities from 6 European coun-
tries including Bergen and Trondheim as Norwegian cases. The average population of the

cities was 138000, the average population of the agglomeration 195000.

Bergen (No) Saarbriicken (Ger)
Trondheim (No) Wirzburg (Ger)
Lund (Sw) Aalborg (Dk)
Norrkdping (Sw) Aarhus (Dk)
Bremerhaven (Ger) Groningen (NL)
Gera (Ger) Angers (F)
Gottingen (Ger) Caen (F)
Heilbronn (Ger) Douai (F)
Ingolstadt (Ger) Clermont-Ferrand (F)
Libeck (Ger) Mulhouse (F)
Regensburg (Ger) Nancy (F)

With 9 cities Germany had the biggest share followed by France with 6 cities. As already
mentioned, the mix of cities covered the full range of PT-modes including bus, busway,
tramway on tyres, tramway, light rail and tram-train. Such mix was reasoned by and con-
sistent with the Kombibane ambitions in Nord Jaeren at the time. The problem of data avail-
ability was less a problem in 2008 as the basic research for the majority of cases had been

performed before within another study.

With regard to the changed focus nowadays and the need to work with a smaller selection

of cases, the consultant has used the following cities for the 2016 update. The selection

11
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reflects also the need to concentrate on cases with easy data availability based on statistics

in the public domain.

Bergen (No) Angers (F) Metz (Fr) new
Trondheim (No) Caen (F)

Bremerhaven (Ger) Douai (F)

Ingolstadt (Ger) Nancy (F)

It should be noted that Bergen and Angers have in the meantime implemented their first
tramway line while Caen and Nancy are under way to replace their rubber-tyre tramways
(Caen going for a real tramway, Nancy using a standard busway approach for their line 2).
Metz has been added as a case with regard to the new busway system inaugurated in au-

tumn 2013. A description of the cities is furnished in annex 1.

As mentioned above in chapter B.1, the statistical data used, does, like it was the case in
2008 too, not stem from the same year (SSB data in Norway of 2014, French data 2012
etc). However, as changes from one year to the next (or two) for the parameters discussed
here are usually differing only slightly, this inconsistency does not endanger the benchmark-

ing results.

B.3.2 Benchmarking results 2008 and 2016

B.3.2.1 Review of 2008 benchmarking results

The most significant conclusion of the 2008 benchmarking was the high production of vehi-
cle kilometres (“input”) by the three Norwegian agglomerations Nord Jaeren, Bergen and
Trondheim which appeared about twice as high as for all the other European cities respec-
tively city regions while at the same time the number of PT-passengers/trips (“output”)

doesn’t show a similar result (see pictures B-1 to B-3 below).

With a focus on medium-sized cities such production levels were explained mainly by rather
different settlement structures and densities which require more bus lines to serve the wide-
spread community. However, the concentration of PT-offers in the range of 20-40 vehicle-
kms per inhabitant in other European countries is confirmed eg for France by the results of
CERTU (see picture B-4) below. The results shown here highlight that the offer level is

rather independent from the modes being used in particular cities and the size of cities.

12
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That the size of cities as such is not influencing the offer level (per inhabitant!) was also to
be seen within another benchmarking study performed within the recent Oslo Navet KVU
(see picture B-5). Here the comparison dealt with bigger cities/agglomerations comparable

to Oslo (Gothenburg, Stuttgart, Frankfurt, Leipzig, Zurich, Lyon, Amsterdam, Manchester).

The astonishing result was to see Oslo in regard of “input” on the same (high) level as Zur-
ich, while the “output” stays at about one third of Zurich! Also here most of the cities stay
below 40 vehicle-kms per inhabitant. Not surprising, however, that the amount of trips per

inhabitant in Oslo is about twice as high than seen in the medium sized cities before.

0,00

70,00 Oslo

. Zurich

60,00

50,00

40,00 a

(city+)

30,00

20,00

10,00

PT-offer In vehlcle-km / year and Inhabltant

U, 00 T T T T T T
0,00 100,00 200,00 300,00 400,00 500,00 00, 00 700,00

PTpassengers/ inhabitants - year (city+}

Picture B-5: PT-offer vs PT-passengers (agglomerations comparable to Oslo)

Density (and size of the urban area!) being an issue is nicely visible from the comparison of
two maps (picture B-6; same scale!) from Angers and Nord Jaeren which make rather clear
that the highest density in the Angers map is more or less non existing in Nord Jaeren. Still
the average density of Nord Jaeren and the Angers agglomeration is rather identical (see

annex 1).

Density issues will also play a role for this size of cities but clearly, there must be
more/other factors involved. Those were identified in the overall network organisation with
all modes doing the same (“running to the city centre”) and competing with each other. Also
visible was a certain reluctance to adapt operational patterns to the demand in differing are-
as of the network by either reducing frequencies in the outer parts or reducing train length
for off peak times etc. While the latter features are more related to metro and rail services,
network organisation and the inter-working of modes appears to be a common feature for all

city sizes (see also chapter B.4.2).

15
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The efficiency of PT-networks is usually measured also by the ratio of passengers/trips vs
vehicle-kms (“input” vs “output”). For the 2008 benchmarking the cities in the comparison

showed a range between about 1 and 6 with Bergen and Nord Jaeren being at the low end.
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Picture B-7: Efficiency of PT-offer 2008

Looking here again at a CERTU-evaluation one can notice that there seem to be major

differences between HQ-systems (metro, tramway, busway...) and standard bus systems.

16
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The diagram in picture B-8 below shows in the left column the ratios for the HQ-parts of

relevant networks and in the right column the ratios for the bus part of these networks.

If one uses Lyon as an example one notices a ratio of 30 for the metro part of the network, a
ratio of 14 for the tramway part and a ratio of 3.4 for the bus part. The average ratio for the
total network is given for 2012 with 7.6. Nancy and Mulhouse, which are visible in the 2008
benchmarking with 2.5 and 4.5 are given in the CERTU evaluation with ratios of 10 and 12
for the rubber tyre tramway respectively tramway and 2.0 / 1.8 for the bus part — the 2012
statistics gives average values of 2.7 and 3.5, thus principally confirming the 2008 numbers

for these cities.
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Picture B-8: Efficiency (trips per vehicle-km) of different modes in French networks
Source: COTITA-CETE/DGITM-CERTU-GART-UTP

The CERTU diagram also indicates that standard bus systems will likely show a range from

1 to 3.5, which correlates nicely with the results of the 2008 benchmarking (see picture B-7
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above) where those cities which rank better than 4.0 all own HQ features (tramway, light

rail, metro bus or similar).

B.3.2.2 Benchmarking results 2016 compared with 2008

The following four diagrams (pictures B-9 — B-12) highlight the changes between 2008 and
2016 benchmarking results for population, vehicle-kms (“input”), passengers/trips (“output”)

and passengers/trips per vehicle-km (“efficiency”).

It should be understood, as mentioned already in chapter B.1, that 2008 and 2016 are being
used here as the years in which the benchmarking has been performed. The actual statisti-
cal data used was from 2005-2007 (for 2008) respectively 2012-2014 (for 2016). This
means for instance that the numbers for Metz (2012) represent still the time before the

opening of the busway.

Regarding the 2008 benchmarking it needs to be mentioned that for the three Norwegian
agglomerations local data has been used and not the SSB statistics! The differences are
rather small for Nord Jaeren, as the area considered was the same (Stavanger, Sandnes,
Sola, Randaberg) while for Bergen and Trondheim smaller agglomeration sizes as accord-
ing to the SSB definition (see annex 1) have been used. The biggest impact is to be seen
for Bergen. To allow better comparisons the 2008 benchmarking has been re-calculated

according to the SBB-approach and both results are shown in the diagrams.
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Picture B-9: Population of benchmarking cities 2008 and 2016
The following comments relate first of all to a comparison of the SSB derived data. The dif-

ferences resulting from the 2008 data sources are only commented when necessary.
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In regard of population it is noticable that all three Norwegian agglomerations have seen
considerable increases. Only the German city of Ingolstadt shows similar or even higher

increases. Some of the cities show stagnating or decreasing population.

In regard of vehicle-kms it is astonishing to see rather extreme increases in Bergen which
are reasoned by massive additional (and also parallel!) bus services taken into service to-
gether with the opening of light rail services in 2010. There is also a considerable increase
in Trondheim while Nord Jaeren shows a decrease — certainly reasoned by a strong popula-
tion increase. Most other cities show small increases but the discrepancy between Norwe-
gian cities and the others regarding their input levels remains unchanged or it has become

even stronger.
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Picture B-10: PT-offer vs population of benchmarking cities 2008 and 2016
For passengers/trips it is visible that both the Bergen and Trondheim numbers have in-

creased, thus being consistent with the increased input, while Nord Jaeren has stayed at
the same level. Here the difference between the local and SSB derived data is significant
and not just connected to differing population data. Locally furnished patronage data of
2008 appears much higher than given in SSB statistics but it is neither possible nor neces-
sary to clarify these differences today. Considerable increases can be noted for all French
cities except Douai. In Angers this should be reasoned by the opening of tramway operation
in 2011, for Caen and Nancy it is not directly possible to relate the increases to major net-
work changes. Douai has certainly suffered from the huge delays until the busway became
finally operational in 2010 and even after this date the operation had to deal with problems

which finally have lead to the replacement of rolling stock in 2014.
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Ingolstadt appears without major changes, Bremerhaven shows a decrease.
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Picture B-11: PT-trips vs population of benchmarking cities 2008 and 2016

Combining the vehicle-kms and passenger/trips into the efficiency ratio highlights Bergen as

decreasing but Nord Jaeren and Trondheim as increasing. This means that the increased

input for Bergen has not to the same level shown increased patronage. Ingolstadt, Angers,

Caen and Nancy with increases, Douai decreasing.
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Picture B-12: PT-trips per vehicle-km of benchmarking cities 2008 and 2016

Without trying to explain the Nord Jaeren trend in more detail it can be assumed, however,

that the PT-strategies having made operational in recent years -admittedly in a region with
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structural conditions which make PT-success not an easy job- have not resulted in a posi-
tive result so far. The economical crisis since 2014 is certainly an additional but very recent

influence factor; however, it does not suit to explain the downward trend as such.

It should be hoped that the busway scheme under development now is being used not just
as an additional mode respectively “infrastructure” but also as a catalysator for a new PT-
thinking in the region, thus a network reshape as it accompanies almost any new HQPT-
scheme in other countries respectively using strategies applied for PT-networks in general
(see chapter C). Such reorganisation should in the view of the consultant aim also for a bet-
ter efficiency of the high expenditure of vehicle-kms. The visible bad performance of the
Douai scheme which has created rather nice infrastructure but appears not to be successful
in patronage terms should be seen as a warning sign that there is no “success automatism”

included to big infrastructure projects.

A rather difficult position of Nord Jaeren has been indicated recently also in regard of the

zero growth target by a comparison of Norwegian agglos (see picture B-13 below).

o

Nullvekstmalet betyr stor vekst i antall
kollektivreiser, gangturer og sykkelturer

Vekstrate for perioden 2014-2030 .&rlig vekstrate 2014-2030

Oslo/akershus Oslo/Akershus

Bergensomradet Bergensomradet

111% h,8%

Nord-Jzeren Nord-Jaeren

4,0%

Buskerudbyen Buskerudbyen

Kristiansandsregionen Kristiansandsregionen
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Picture B-13: Required PT, cycling and walking increase in view of zero growth target
Source: Urbanet Analyse

It is shown there that Nord Jaeren requires 111% increase in PT, 71% in cycling and 56% in
walking. This appears as a very ambitious target compared to what other agglomerations

need to achieve and especially when taking into account the downward trend which needs
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to be broken. Looking at an obviously rather low acceptance of the current PT-offer, the
consultant is in doubt whether such “quantum jump” increases can be efficiently achieved

just by increasing already high offer levels further?

B.4 Benchmarking on city level

“Benchmarking on city level” means looking just at the city of Sandnes in comparison with

bus cities of similar size.

B.4.1 Selection of cities

The selection of cities consists of 15 new cases with 3 cases from Norway, 7 from Germa-
ny, 2 from Switzerland and France respectively 1 from Austria. All are representing bus sys-

tems. The average size of the cities/agglos is 80000 inhabitants.

Grenland (No) Tlbingen (Ger)
Kristiansand (No) Gltersloh (Ger)
Tdénsberg (No) Schaffhausen (Sui)
Lemgo (Ger) Winterthur (Sui)
Bruchsal (Ger) Dornbirn (Au)

Trier (Ger) Colmar agglo (F)
Hurth (Ger) Boulogne agglo (F)

Friedrichshafen (Ger)
A description of the cities is furnished in annex 2.

It should be acknowledged that the consultant had originally proposed to include also Dan-
ish (Kolding, Vejle) , Swedish (Uddevalla) and Belgian (Namur, Kortrijk) cities but data

availability forced to replace these cities by others.

While some of the cities listed above are rather well known in the PT-world for innovative
approaches or qualities (eg Lemgo, Dornbirn, Schaffhausen), others have been chosen with
the intention not only to use “five star cities” but also very average cities to allow a fair com-

parison with Sandnes.

The described approach and the selection of cities has been discussed with and approved

by the client.

B.4.2 Benchmarking results 2016

B.4.2.1 Sandnes results in Nord Jaeren context

It needs to be understood that data availability for the city region of Sandnes presented

some challenge as described below.
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For the vehicle-kms spent within Sandnes city limits it was Sandnes Kommune who was
calculating this parameter based on bus line lengths operated within the city limits, relevant
timetables and also taking into account service reductions in the summer period. Calcula-
tions were calibrated by comparison with KOLUMBUS data for specific lines operating com-

pletely within Sandnes city limits.
See annex 3 for a detailed description.

The result of the calculations was a total of 2.8 Mio vehicle kms spent within Sandnes com-

pared with 13.1 Mio spent in whole Nord Jaeren. This means a share of 21.4%.

For the passengers/trips the following table (see picture B-14) provided information how

these are distributed between different areas of Nord Jaeren.

Kommune 2012 2013 2014 2015
Stavanger 11.769.243  11.737.721 11.651.943, 11.616.987
Sandnes 3.650.310 3.953.786 4.053.573 4.043.438
Sola 811.709 845.612 892.576 804.881
SUM avtalekommunene 16.231.262  16.537.293 16.598.092| 16.465.306
Ombkringliggende kommuner 901.177 957.877 1.004.143 995.511
SUM 17.132.439  17.494.996 17.602.235| 17.460.817

Picture B-14: PT-trips in Nord Jaeren 2012-15
Source: KOLUMBUS/Rogaland Fylkeskommune

The share of Sandnes compared to Stavanger, Sandnes and Sola varies between 22.4% in
2012, 23.9% (2013), 24.4% (2014) and 24.7% (2015). When including also the surrounding
communes Randaberg, Gjesdal and Rennesgay the percentage varies between

21.3% and 23.2%.

However, the numbers used here are not identical with the information published in SSB
statistics where 15.87 Mio passengers/trips are given for 2014. The definition for Nord Jaer-
en in SSB statistics includes Stavanger, Sandnes, Sola and Randaberg. The exact reasons
for the different numbers can’t be verified within this study. To allow comparisons with other
Norwegian cities/agglomerations (also to allow comparisons 2008 <> 2016; see chapter
B.2) the consultant sticks to using the SSB statistics even if this gives a slightly lower pat-
ronage. To identify the Sandnes share of the SSB-total for 2014 a percentage of 23.5% is
used. This can be seen as the average between 23.0% (related to Stavanger, Sandnes,
Sola, Randaberg, Gjesdal and Rennesgy) and 24.4% (related to Stavanger, Sandnes and

Sola), assuming that Randaberg may be responsible for about 0.5% of the difference.

This percentage results in a number of 3.729 Mio passengers/trips for Sandnes in 2014

which is used for benchmarking purposes in this study.
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These assumptions both for the production (vehicle kms / “input’) and patronage (passen-
gers/trips; “output”) result in the following comparison of Sandnes and the whole of Nord
Jaeren (SSB definition):

kms / inhabitant

80,00
60,00
40,00 -
20,00 +
0,00 ~

Sandnes Nord Jaeren

Picture B-15a: Vehicle-kms Sandnes vs Nord Jaeren 2016
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Picture B-15b: Trips Sandnes vs Nord Jaeren 2016

trips / km
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Picture B-15c: Trips per vehicle-km Sandnes vs Nord Jaeren 2016

Sandnes shows a considerably lower input in vehicle-kms but also a considerably lower
output in passengers/trips compared to Nord Jaeren as a whole. In effectivity terms there is

no major difference to be acknowledged (scale of diagram is a bit misleading).

However, the information provided by Rogaland Fylkeskommune indicates interesting trend

differences between the different communes:
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Kommune 2014-2015 2012-2015
Stavanger -0,3% -1,29%
Sandnes -0,3% 10,77%
Sola -9,8% -9,82%
SUM avtalekommunene -0,8% 1,44%
Omkringliggende kommuner -0,9% 10,47%
SUM -0,9% 1,92%

Picture B-16: Patronage changes in different Nord Jaeren communes 2012-15
Source: KOLUMBUS/Rogaland Fylkeskommune

The statistics confirm a considerable increase of patronage for Sandnes in the period 2012-
2015 while Stavanger and Sola results have been negative. Sandnes appears having been
responsible “alone” for an average increase in Nord Jaeren during this period. It is not pos-
sible for the consultant to explain these differing trends within this study. One can assume,
however, that Sandnes started from a lower profile and has now “returned to normal” while

other municipalities have not been able to keep their originally higher profile.

KOLUMBUS has also furnished Sandnes municipality data in regard of boardings at all
stops within Sandnes city limits for the years 2013 and 2014. The total amount of all board-
ings for 2014 is 3.45 Mio which means in principle that 3.45 Mio trips have started in Sand-
nes with either destinations in or outside Sandnes. This number does represent only a part
of the total number of trips as an unknown amount of trips may have entered into Sandnes
after having boarded at stops outside Sandnes. Picture B-14 gives a number of 4.05 Mio
trips for Sandnes in total. This seems to indicate that about 0.6 Mio trips enter Sandnes
from the outside. Assuming that about the same number of trips needs to be accounted for
having started in Sandnes for destinations outside (O-D trips = D-O trips) one sees about
1.2 Mio trips related to traffic beyond city limits and 2.85 Mio trips related to internal traffic
within Sandnes? This appears to be a surprisingly high percentage of internal traffic
(70%!7?).

The issue is not just relevant from a scientific perspective — the level and importance of in-
ternal respectively external traffic is usually taken into account for the strategic orientation of

networks: what should they concentrate on?

If internal traffic would be that high it would clearly speak for a much more urban network in
Sandnes. However, are those numbers really representing the current situation? One rea-
son for the results, but possibly not the only one, could be that interchanges to / from the
railway at Sandnes S / Ruten create confusion here. Due to the separate treatment by both
KOLUMBUS and NSB, combined trips will likely not be accounted as such! From a
KOLUMBUS (data) perspective, trips just terminate / start at Ruten and appear thus as in-
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ternal traffic even if the passengers in reality leave Sandnes by train or arrive there from
outside of Sandnes. This means there is also relevance with regard to the interchange issue
and identifying the real numbers will help a lot for dimensioning and designing network and

facilities.

The discussion highlights also the need to develop a proper understanding of traffic flows
(in totality - not just those who are using public transport today) and the role(s) of inter-

changes.

B.4.2.2 Sandnes compared with others

The following chapter with diagrams B-17a to B-17c is now comparing Sandnes with the
benchmarking cities selected (see B.4.1). Cities have been sorted by size for these dia-

grams.

It is visible for the input side (vehicle-kms per inhabitant) that Sandnes appears -even with a
lower offer level than the Nord Jaeren average- as one of those cities with a higher input
level — only the two Norwegian cities/agglomerations Kristiansand and Grenland respective-
ly Swiss Schaffhausen are showing a higher offer per inhabitant, Ténsberg and the Swiss

respectively German cities Winterthur and Tubingen are in the same range.

kms/inhabitant
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Picture B-17a: Vehicle-kms vs population Sandnes vs others 2016

The patronage level (see picture B-17b) appears to be in a low, respectively midfield posi-

tion. As visible there are only 4 cities which show a ratio beyond the 100 trips/inhabitant
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threshold: the two Swiss cities Schaffhausen and Winterthur and the two German cities of

Tilbingen and Trier.
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Picture B-17b: Trips vs population Sandnes vs others 2016

It should be understood that some of these cities represent so-called “Stadtbus” schemes
which should be seen as additional urban offers on top of other PT available to citizens (re-
gional bus services, light rail etc; see descriptions in annex 2). If some of those cases show

rather low levels (e.g. Bruchsal) results should be seen in such context.

The comparison with the other Norwegian cities shows Grenland with a lower patronage per

inhabitant, Ténsberg and Kristiansand with a slightly higher one.

When looking at the efficiency ratio (trips/km, see picture B-17c¢ below), the message is a bit
different. The three Norwegian cities Sandnes, Grenland and Kristiansand are showing the
lowest ratios — only Ténsberg appears better here, obviously a result of the lowest “input”

level of the Norwegian cases (see picture B-17a).

The diagram confirms again what has been mentioned in chapter B.3.2.1 — the range for
ordinary bus systems is in a range of 1 to 3.5 regarding this parameter. Only the two Swiss
and two German cities mentioned before (Schaffhausen, Winterthur — Tlbingen, Trier) are
above the 3.5 threshold. The best practice chapter will try to take a deeper look into these

schemes to identify any success reasons (see chapter C below).

27



Sandnes Benchmarking Axel Kuehn

trips/km

7,00
5.89 6,23

6,00
5,00
4,00
3,00
2,00
1,00
0,00

Picture B-17c: Trips vs vehicle-kms Sandnes vs others 2016

The following diagram (picture B-17d) follows the principle in pictures B-3 and B-5 and
compares input and output in another format — “good” is bottom right, “bad” is top left.

kms/inhabitant vs trips/inhabitant
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Picture B-17d: Vehicle-kms and trips vs population Sandnes vs others 2016
The Sandnes position is visualized by the red ring. The three neighbouring dots in the left
upper corner are the three other Norwegian cities. The diagram confirms more or less ex-
actly what has been indicated by the 2008 benchmarking for medium-sized cities and within
the 2014 benchmarking (KVU Oslo Navet) on “big city/agglo” level — comparing with the

28



Sandnes Benchmarking Axel Kuehn

latter one (see picture B-5), one could say that Kristiansand (left top) and Schaffhausen

(right top) take the roles of Oslo and Zurich.

However, we had seen that Zurich with the same input as Oslo “produces” three times more
trips — here Schaffhausen is even increasing the gap, having more than four times as many

passengers per inhabitant!

Sandnes and Tdénsberg, with their rather low input levels, are at least nearer to an imaginary
trend line. There are, however, also for this input level, cities with much higher patronage
per inhabitant (Tubingen, Winterthur) and many cities which produce similar output with

even lower input.

Looking at an overall positive trend (patronage increase, see B.4.2.1) in Sandnes there

seem to be at least positive general conditions for further improvements.
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C Best practice considerations

The following chapter is using some of the best practice cities as sources for reporting ap-
proaches being used elsewhere in bus networks respectively more general in PT-networks.
Beyond lessons to be learnt from cities represented in this report, the consultant is also fur-

nishing other information based on his widespread experience.

Basically the best practice information can be grouped in four chapters looking at:

¢ Network and stop configuration

¢ Role and layout of interchanges

e Scope for central bus stations

e Timetable issues
Without going into any detail here it should be understood that an overarching principle that
public transport is moving towards is that of universal accessibility within a mode and in
integrating modes. This can be a challenging issue for traditional bus services, but is one

capable of solution at least within high quality modes.
C.1  Network and stop configuration

The examples presented hereafter are twofold — on one side more general about PT- net-
work configuration and going beyond pure bus systems, on the other specific examples of

bus networks.

C.1.1 General network issues

For the discussion of general network issues it should be understood that principally there
are no differences between network philosophies used for a new tramway or those for a

new busway: one could speak of common philosophies for HQPT-networks.

The INTERREG North Sea-project HITRANS (2003-2005), which saw Rogaland
Fylkeskommune as the lead partner and Oslo Sporveier and Jernbaneverket as other Nor-

wegian partners, has collected and presented best practice for a variety of PT-issues.

Strand 2 dealt especially with networks and has become kind of a standard applied in vari-
ous places. RUTER presented in 2011 “principles for PT-networks” which were based on
the HITRANS-report (see picture C-1 below).

Picture C-2a to 2d highlight some of the basic principles presented in the Ruter report.

Those could be summarised under the heading “less is more”, meaning less lines with low
frequencies, less complexe networks and less meandering routes to be replaced by few

strong lines with high frequencies, good interchanges and straight alignments.
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Picture C-2e presents another highly important and often used principle, both before
HITRANS and without flagging it as HITRANS-principle, which is to combine different lines

frequency-wise in joint corridors.
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Figur 1. Nettverket ber utvikles med mange heyirekvente linjer og med god overgang mellom
disse. Da vil en nettverkseffekt oppsta, og kundene vil kunne reise kollektivt pa nye relasjoner

Picture C-2a: Excerpt from Ruter network principles
Source: Ruter
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Figur 3. Flere linjekombinasjoner, som til venstre, gir flere direktereiser men ogsa flere finjer og
mer kompleksitet. Enlinjekonseptet er vesentlig enklere a kommunisere til kundene og vil vaere

lettere & planiegge.

Picture C-2b: Excerpt from Ruter network principles
Source: Ruter
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Far Etter
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Figur 4, Samling av linjer i samme korridor kan gi hey frekvens med samme ressursbruk.
Picture C-2c: Excerpt from Ruter network principles

Uninga

I

Figur 7. Det vil vare en fordel a ha en sa direkte linjefering som mulig. Dette gir kortere

kjerestrekning og dermed bade raskere fremfering for kundene og reduserte driftskostnader.

Picture C-2d: Excerpt from Ruter network principles
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Figur 10, Keordinering av flere Enjer vil gi lav ventetid for dem_som sk.?! til holdeplasser pa
fellesstrekningen nar sentrumiknutepunkt, Dette gjer det ogsa mulig a tilpasse frekvensen til
kundearnunniaget.

Picture C-2e: Excerpt from Ruter network principles

Source: Ruter

Source: Ruter

Source: Ruter
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However, principles are principles and should also not be used in an over-dogmatic way.
There exist also different approaches which are reasoned. One of such is applied strongly
in France and needs to be tabled and compared here. Picture C-3 highlights the Dijon
tramway network and both lines seem not really to fulfil HITRANS-principles when it comes

to “straight routes”.
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Picture C-3a: Dijon tramway network
Source: : http://www.letram-dijon.fr

The reasons for the obvious “deviations” are clearly visible when looking at the land-use
background respectively programme (see picture C-3b). The Dijon approach is fully in ac-
cordance with strategic policies being or having been used when designing any future HQ-

system (tramway or busway) as the backbone of an integrated network (see picture C-4).

This policy is to have first a look at all important traffic generators within a city / agglomera-
tion area and then to try and link those with the first stage of eg a new tramway scheme. In
the Dijon case this needed to establish already in the initial phase two lines to fulfil the re-
quirement. Hospitals, universities, main railway stations, museums, opera houses, fair and
exhibition grounds are therefore crucial “not to be neglected” destinations which must be
served by a new HQ-system. To do so deviations are sometimes to be accepted (see pic-

tures C-5a and 5b) — means that the French approach clearly puts accessibility in the fore-
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ground and accepts lower commercial speeds. The French approach is also linked to an

attitude which sees major urban PT-projects not just as transport projects but as urban de-

velopment projects supporting urban renewal and requalification.
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Also important to understand is the clear network thinking applied around the introduction of
any new tramway or busway scheme. Such implies rather comprehensive network re-
shapes strengthening the role of the new backbone scheme and reducing parallel bus traffic

towards the centre (see pictures C-6 and C-7a/7b).
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Picture C-6: PT-offer before and after opening the Orleans tramway
Source: AUAO - PDU2005

Picture C-6 shows the vehicle-kms spent in Orleans before 2000 (bus only) and after (bus +
tramway). It is visible that bus production remains still dominating by far but also that there
are no major reductions in the bus sector. Bus kilometers saved from reduced radial or dia-
metrical lines are principally re-invested into feeder services — an approach which is under-

lined by the two diagrams in pictures C-7a and 7b.
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Picture C-7a: Structure of bus networks before tramway introduction
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Structure of bus network (after ramway)
100%
90% A ]
80% A
70% A
W other
0, -
&0% O feeder
50% O tangential
40% | diametrical
O radial
30% A
20% A
10% A
0%
& x
&
&
c}aQQ

Picture C-7b: Structure of bus networks after tramway introduction

The discussion about the need to consider major changes to bus services and to reduce the
parallel operation has also taken place intensively within the recent Oslo Navet KVU. There
was a clear recommendation to build up a very efficient network using the advantages of

each PT-mode and giving high quality interchange nodes a crucial role in the network.

The general best practice recommendations above relate to a major extent to the wider pic-
ture of new HQPT-projects. With the responsibility for the busway scheme in Nord Jaeren
being with Rogaland Fylkeskommune, Sandnes is certainly limited in applying these rec-
ommendations directly in regard of the layout of the busway project as a whole. However,
there is still scope to use these recommendations when it comes to specific Sandnes relat-
ed issues as the use of Sandnes S / Ruten as a high quality interchange or the reshape of

the bus network in Sandnes to better fulfil urban needs.

C.1.2 Specific bus network examples

The specific bus network examples include a few of the case study cities used in the
benchmarking part: Douai and Metz from the agglomeration part, Schaffhausen, Tubingen
and Trier from the city part. Douai and Metz are also representing two busway agglomera-

tions.

Douai
Douai (see also appendix 1) is an interesting case for a variety of reasons and has some

good practice features, however, it does not present 100% best practice.

The former mining region is also not fighting with growth. The situation is actually quite

comparable with the neighbouring tramway city of Valenciennes where especially line 2
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owns quite similar characteristics as the Douai busway corridor. Both projects have to be

seen as development projects to support an otherwise suffering region.

The Douai scheme definitely owns best practice features in regard of the busway infrastruc-
ture and its urban integration. However, there have been huge delays in achieving homolo-
gation of over-complicated rolling stock and when homologation had been achieved the bus
vehicles did never operate with the technical features for GPS-positioning at stops (in order
to ensure minimum horizontal gaps for level access!) which had caused the problems and
delays. In the meantime the vehicles have been even completely replaced by more stand-
ard products. Visible from the benchmarking is also that patronage numbers don’'t show

quantum jump increases.

The network map below (see picture C-8) shows that the whole PT service area appears
rather wide-spread and of low density. This remark is also to be made for the busway corri-
dor. Douai with its 41000 population is the core of an agglomeration of 150000 inhabitants
(35 municipalities) with a density of just 640 inhabitants / km2. The service area of the PT-

network is even going beyond the agglomeration and covers 193000 inhabitants.
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s tramport dudeunlsk fr

%

Picture C-8: Douai network map
Source: EVEOLE

The busway corridor East of Douai (orange line in map) shows rather rural characteristics

with very little densification options. Also it appears that there seems rather little scope for
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network optimization by using the busway as a backbone and building up major interchange

nodes served by feeder bus lines. This is confirmed by the schematic route description be-

low (see picture C-9).
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Picture C-9: Douai Line A (busway) — stops and interchanges
Source: EVEOLE

Most of the interchanges are actually located within the city area of Douai. The terminus at
Guesnain involves interchange to bus line 1, one regional bus line and two bus-on-demand
lines. The two bus lines meeting the busway in between — line 12 and 13 — are operating
with rather low frequencies (below 30min).

The busway itself operates with a 10min frequency during peak periods and with a 12min
frequency off-peak. This appears as oversized for the regional corridor looking at the
catchment areas and population. The average offer for the total network (busway + bus) is
with 20 vehicle-kms / inhabitant very low — even for French bus cities. Without having time
to investigate this in more depth the consultant would guess that one sees on one side the
need to operate the “beacon project” with a relatively dense frequency costing a lot of vehi-

cle-kms, which meant, in order to let the overall expenditures not increase too much, to re-
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duce on other regional lines. Now neither the busway offer nor the “standard” offer in other

parts of the network seems to be appreciated by the citizens (compare B.3.2.2).

Nevertheless, it appears that one is trying to increase attractivity further by extending the

scheme! The extension will cover today’s line 1 between Guesnain and Aniche.
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Picture C-10: Douai Line A (busway) — extension
Source: EVEOLE

To return to best practice network features it is worth taking a look at the city centre of Dou-
ai (see picture C-11).

DOUAI CENTRE
pa

Y

Picture C-11: Douai Line A bhgwéy) — city centre alignment

Source: EVEOLE
Visible is first of all that the alignment has been split in two parallel corridors in the centre to

enable crossing the rather narrow historical centre. Also interesting is the existence of two
urban interchange nodes — one stop before and one after the main railway station! The last
section of the busway alignment in the west highlights what has been mentioned in chapter

C.1.1 — to serve attractivity nodes deviations are accepted.
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Metz

Metz (see also appendix 1) is clearly one of those cities/agglomerations in France which are
sizewise located in the “grey zone” between the tramway and busway world where one can
go either way. Metz decided for a high quality bus system but there are several other cities

in France of similar or even smaller size which have decided for a tramway.

As mentioned in C.1.1 there are no or only little differences in the principal approaches for a
new tramway or busway system in regard of the applied planning philosophy. This is clearly
visible by the alignment choice for the busway network. Decisions were taken for two bus-
way lines overlapping in the central area (see picture C-12a below) which connect all major
attractivity nodes respectively demand generators. Those include the regional hospital as
the Eastern end of line B or the university as the western terminus of line B, the fair and
exhibition area served by line B, the city centre and the railway station served by both lines,
dense housing areas served by either lines, the new Centre Pompidou museum (and

neighbouring development areas as a new shopping centre) served by both lines.

g Vany

sauiny EERER v G v - st &
e demiats L e e, i

Sainy Corte
e

t
ST LTy GG e R R I Y . A0 T el e
e

"o

[EEIIER ovit schuman Linatis
O

Ars-Laquenery —
s

et ,u“‘\oﬁ‘

o 112 [RI)

Laquensxy.

=
A /@, 1 E T e T
= ey
5

PictuF‘eM“(n':-:IZa: ﬂe?woflz rﬁap Metz
Source: LEMET

The alignment is basically exclusive for the busway services but there are pragmatic excep-
tions in critical, narrow sections where other buses join the alignment. Without detailing on
this topic within this study, Metz shows the same planning pragmatism in regard of integrat-
ing the alignment sensibly into the urban realm and at the same time reducing through car

traffic as almost all French tramways or busways do.

Republique square functions as the main interchange node which is also giving nearest

access to the historic city centre.
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A more detailed look at the network in the East gives nice insight into the interworking of the
busway and other bus lines in the network. Other bus services are using different corridors
towards the city centre, may partly overlap and allow interchanging to/from the busway but

act also as feeders from outer areas of the network.
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Source: LEMET

Dornbirn
The Austrian city of Dornbirn has over the years gained a lot of reputation for being kind of

the “mother of STADTBUS” schemes. The system was opened in 1991.

“Stadtbus” schemes are usually based on fixed frequencies of the different lines and a
meeting stop (“rendezvous”) where all bus lines meet and enable interchanges between all
lines. This means also that such schemes are normally requiring some kind of terminal facil-
ity to allow coping with all buses at a time. “Stadtbus” schemes are normally in use for

smaller cities in a range from 20000-50000 population.
A major change for the Dornbirn scheme has been the year 2004 when the bus terminal at

the main railway station was opened and the network adapted to the new core (see picture

C-13 below. The interchange node is presented in C.2.2.
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Picture C-13: Dornbirn network map
Source: Stadtbus Dornbirn

Urban and regional lines are clearly separated and branded as a “STADTBUS” (city-bus)

and “ ” (regional bus) offer.

The urban services operate in either a 15 (line 1, 1a and 4) or 30min frequencies (all oth-
ers). Several corridors with two 30min lines are operated with a 15min frequency (line 8 + 9)
or with a 10-20-10-20 frequency (line 4+5).

Details in regard of the interchange arrangements from a time table perspective are pre-

sented further below.

Schaffhausen
The Schaffhausen network maps for urban and regional services highlight some interesting

features.
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For the benchmarking chapter only the data for the urban network has been used — the re-
gional services with about 1.9 Mio vehicle-kms and an additional 2 Mio passengers have
not been included. For the best practice chapter both network parts are looked at. It may
appear astonishing that a region with just 80000 population (Canton Schaffhausen) organ-
ises public transport in two different networks (with two brand names!) which however are
well integrated. This allows, however, to give specific roles and features to the services

which get often lost when regional lines are taking offer urban functions and vice-versa.
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Picture C-13a: Network map Schaffhausen — urban buses
Source: VBSH

The urban network owns 7 lines which are all linking to the railway station. Most of these

lines are not terminating at the railway station but just passing through.
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The regional network owns another 8 lines. 5 of the regional bus lines are terminating at the
main railway station, 3 have different functions. The latter deserve some attention and a

closer look.

Railway services seem to play an important role within the public transport network with 7
stops within the canton. Since the last timetable change Schaffhausen owns a dedicated
30min frequency to Zurich and the bus services have been adapted accordingly to ensure

quality interchanges.

When looking at the regional bus services it is interesting to take a look at the three lines

which are not serving the city centre of Schaffhausen.
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Picture C-13b: Network map Schaffhausen - regional buses
Source: Schaffhausen Bus

Line 26 (see picture C-13c) is serving a number of smaller villages as Thayngen, Hofen,
Opfertshofen — with a strong concentration on school traffic. The line connects to Thayngen
railway station and at certain times of the day at the other end to bus line 24 which offers a

direct connection to the city centre. For timetable details see under C.4.

Line 27 plays a similar role at the other end of the canton (see picture C-13d). It connects
the four villages Hallau, Oberhallau, Wilchingen and Osterfingen with the railway station

Wilchingen-Hallau (see C.4 for details).

Line 28 (see also picture C-13d) has a double function as it connects both to the Beringen
railway stop but allows also interchanging to bus line 21. Both interchanges are clearly ded-

icated in the timetable (see C.4 for details).
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Tubingen
Tldbingen has been identified in the benchmarking chapter as a rather successful bus city

with a very high patronage (trips per inhabitant) and effectivity (trips per vehicle-km) — both
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ratios about five times the results of Sandnes while the input / offer (vehicle-kms per inhab-
itant) is about identical (btw rather high for Germany, see picture C-16 further below). This

gives good reasons for taking a deeper look into the Tibingen network.

It should be understood that TUubingen is possibly one of the “greenest” cities in Germany
with a clear environmental policy for many years (“lately branded as the blue campaign”).
The public transport concept is supported by an integrated land-use policy and other mobili-
ty measures in the field of cycling and car-sharing. As a big university hub the city can also

count on a rather young population for German conditions.

The land-use strategy focuses clearly on densification of existing and central areas — the

city has not been developing any new housing area since 2007!

Tiibingen Tibingen macht
Universitatsstadt I I
DieKlimaschutzkampagne
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Picture C-14a: Patronage growth in Tiibingen
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Picture C-14b: Modal Split in Tlibingen

Source: Tubingen municipality
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Picture C-14a above confirms a very promising patronage trend of the Tlbingen bus net-
work in the period 2003-2011, the latest number of 20.4 Mio passengers / trips for 2014

shows that this trend has been continuing further.

Picture C-14b highlights a very favourable modal split situation with a share of 25% for each
of the four modes car, PT, cycling and walking for internal traffic. Certainly this split is more
car oriented with about 75% car share — this being a target for a more regional TramTrain
scheme which is being developed for the Tubingen/Reutlingen agglomeration (Stadtbahn
Neckar-Alb). The modal split situation for all traffic is still in a “dream position” with car traffic

counting only for about 30% and rather high PT and cycling shares for a city of this size.

The network map in picture C-15a below becomes more understandable when taking a look
at the city structure (see picture C-15b). Visible is the situation with the Neckar river valley
forming a barrier with few available crossings separating also the railway station from the

city centre.

Liniennetzplan | Stadtnetz Tiibingen

\ : J
=55 et

o
ERRBID 2

VT eegwt

Stadterkehr Tubingen Stadtwerke Tabingen

Source: SVT

Picture C-15b: Tubingen aerial view
Source: Google Earth

Bus services operate in either 15min or 30min frequency with lines complementing to dens-

er frequencies on joint corridors — of which there are many due to the limited road network
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in a historic and topography-wise difficult city. There exists no central (city) bus terminal,
buses are just passing through the centre. Few of the lines terminate at the railway station —

for the “terminal” there plans are progressed to make it another “mobility turntable”.

Trier

Trier would very likely not be an immediate best practice choice when looking for German
bus cities. It appears first of all as a standard bus network without anything particularly fan-
cy: no busway features, no buses camouflaged as trams, no architectural award for an in-
terchange facility. However, the benchmarking results in chapter B confirmed Trier as being
one of the better -in the sense of effective- networks which recommended taking a deeper
look. Picture C-16 below shows Trier in a VDV-comparison of medium sized bus cities in
Germany in regard of vehicle-kms spent per citizen. The diagram includes also two other
cities included in the 2016 benchmarking (Gutersloh and Tibingen). It confirms both the
wider use of this ratio for benchmarking purposes and the standard offer range between 15
and 45 vehicle-kms / inhabitant for such cities. It shows also that Trier is to be seen as one
of the cities with a relatively high offer (compare Gitersloh).These 2013 results are very

similar to the benchmarking results in chapter B for Giitersloh, Tubingen and Trier.

Benchmark - scheduled kilometers per citizen
German City's with a bus service between 60.000 and130.000 citizens

43,6
40,5 408

29,2
273 27,6 277 280 281

23,8

e a4 193 197 204

VDV Statistik 2013 F7 V2
. — . ————L

Picture C-16: VDV-benchmarking of medium sized German bus cities
Source: SWT

Picture C-17 below shows the current modal split in Trier with 16% share for PT which can
be seen as near to the top in Germany achievable with bus systems. It also shows the tar-
gets of the Trier mobility plan until 2025 which is to increase PT to 18% and to reduce car
traffic to 50% (from 55%). Such straight forward mobility targets are rather typical for Ger-

man or French mobility plans.
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Picture C-17: Trier mobility targets until 2025
Source: SWT

A look at Trier network map in picture C-18 reveals nothing spectacular on first sight; one
needs, however, to understand the geographical and topographical conditions in the Mosel
valley with hills on both sides. Visible is a quadratic structure in the city centre, a limited
number of river crossings (one dominating) and some lines on either side of the river follow-
ing it.
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Picture C-18: Trier PT-network map
Source: SWT

Very interesting is a look at the development of patronage and cost coverage development
for the PT-network over a period of 65 years. One notices a huge increase of cost coverage
ratios during the last 20 years while at the same time patronage stayed more or less at the
same level. According to information received from Trier officials this trend has been ena-
bled by major efficiency increases — both network related but also regarding the staffing,
especially in the workshop part. Looking at these results together with the benchmarking

results (see chapter B.4) one must conclude that a good deal of success is not just depend-

50



Sandnes Benchmarking Axel Kuehn

ent on the implementation of major infrastructure measures but can be achieved by proper

organization.
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Picture C-19: Development of patronage and cost coverage for the Trier PT network
Source: SWT

C.2 Role and layout of interchanges

There has been a lot of discussions over the years about PT-success being highly depend-
ent of avoiding interchanges. “The private car does not require interchanges - therefore PT
will only be accepted if it offers similarly direct connections!” has been a typical argumenta-
tion in this regard. The consultant agrees that there is some truth in this but as always there
are two sides of a coin. PT-users certainly will not like unnecessary interchanges of bad
quality (long waiting times) and/or low reliability (risk of losing connections and even longer
waiting times). At the same time PT-networks aiming for taxi-like door-to-door services are
just to be seen as very expensive and are therefore not seen as a viable approach in most
countries. This means in the view of the consultant that a compromise strategy will be to
base networks on quality interchanges which then will not at all be seen as a major travel
hindrance. As described in the network chapter above (C.1.1) almost all new tramway or
busway systems implemented over the last 20 years have embedded the new mode into a
framework of accompanying measures of which a reorganisation of the PT-network and
adaptation towards the “backbone scheme” has been one. Offering “intermodality” has be-
come an absolute request all over the world and high quality interchanges are the major tool

in any such strategy.

The discussion below gives both insight into some general principles but also highlights

some specific examples from the benchmarking cases and beyond.
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C.2.1 General principles in regard of interchanges / interchange nodes

The following two examples from Australia are highlighting very basic principles of inter-
change nodes in different configurations. They show how the different interfaces may be

handled at such nodes.
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Flgure 37: Model interchange design option for Principal Activity Centre
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Figure 44: Development orientation around public transport nodes
Picture C-20: Layout principles for PT-interchange nodes

rall station

Source: DoT Victoria
From an European perspective commuter car-parking may be too dominating and cycle
parking possibly not valued enough but what the consultant wants to demonstrate with the
principles is not the detail but the general approach of using dedicated and identifiable con-
figurations. A railway station with some bus stops outside on the streets is not yet an “inter-

change node”. The wording “principal activity centre” highlights another important feature
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which is offering an environment where waiting times between train and bus or vice versa

are not just a boring necessity but possibly a time slot which can be used positively.

C.2.2 Specific examples for interchanges / interchange nodes

Gera

The Gera-Zwodtzen interchange is an example for a small, suburban interchange node
where regional rail services meet with urban tram and bus services. It has received some
public attention with regard to the technical solution with a joint platform used by all passen-

gers (see pictures C-21a — 21c¢ below).

Looking at this example one should take into account the prevalent conditions in the East of
Germany which in many regions have meant dealing with shrinking cities. Understandably
this has also meant in many cases reducing the PT-offer to keep the services still economi-
cally viable. Therefore today’s actual use of the interchange may not be seen as 100% best
practice — what is more a target for the consultant is showing what technical interchange
qualities can be achieved with rather lean financial input. Also interesting, connected to
what has been said before about “networking”, is to see the role of the stop and of the lines

serving it in a wider network perspective.

e

Picture C-21a: Gera Zwbtzen sub-urban interchange (tramway)
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C-21b: Gera Zwoétzen sub-urban interchang

N

e (bus)

Taking a look at the network function (see picture C-22 below) one can notice that the
tramway line 2 serving the stop is more a sub-urban tramway feeder linking Zwdtzen with
Lusan and allowing further interchanges there — it has, however, no function for serving the
city centre directly. The two bus lines serving the interchange have different functions: line
16 is another feeder linking to Zwdtzen centre and further and allowing interchange to tram
line 1 while line 25 is going to the city centre in a different corridor as line 1.
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Looking at the rail function of Gera-Zwétzen (see picture C-23), one notices three lines

serving the stop:

EBx 12 Leipzig-Saalfeld (2h frequency)
EBx 13 Gera-Hof (2h frequency)

EB 22 Leipzig-Saalfeld (2h frequency)
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Picture C-23: Erfurter Bahn rail network (excerpt — Gera related)

Source: Erfurter Bahn

EBx 12 and EB22 are together offering a 1h frequency, EBx 13 plays in between every two

hours. Peak hours show some additional services.
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Different to many other regional stops, Zwoétzen is a regular stop and not just served on
demand as many other (those with an X). However, the level of rail services means just one
arrival/departure per hour plus an additional one every second hour. The urban services are
all operating in a 30min frequency. Understandably this makes it very difficult to achieve
real interchange quality from a timetable perspective. Gera Zwotzen is nicely confirming that
a HQ-interchange requires both a proper technical solution with short ways for the passen-
gers and very good timetable integration of rail vs tram/bus. This is not fully achieved here
when it comes to the rail interchange but the stop definitely functions as a node for inter-

changing between the tram and the two bus lines (rendezvous principle).

Dornbirn
The Dornbirn railway station has seen major improvements in the years 2007 and 2008

making it a real “mobility turntable” (“Mobilitatsdrehscheibe”). The project has been awarded
the 2009 prize for mobility of the Austrian VCO association. Awarding reasons have been -
beyond the pure bus terminal- the improved accessibility for pedestrians and cyclists includ-
ing add-on features as a bike & ride facility, cycle boxes, a cycle hire and a car sharing of-

fice. Also added have been park & ride and kiss & ride facilities.

There should be no doubt — compared to the Gera Zwdtzen example — that this facility

“plays in another league”.

VCO

MOBILITAT MIT ZUKUNFT

multi-modal-mobil

Gewinner
VCO—Mobilita'ttspreis 2009

*, GESAMTSIEGER
0BB Infrastrukiur Bau AG & Amt der Stadt Dornbim
Mobilitatsdrehscheibe Bahnhof Domnbirn

Picture C-24: 2009 Mobility Award of Dornbirn “mobility turntable”
Source: VCO

In 2015 the railway station of Dornbirn has been voted the best medium-sized railway sta-
tion in Austria within a VCO-“railway test”. The following pictures give some more impres-

sions of the facility which also offers a completely sheltered way between bus and railway.
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Source: OBB / Richard Giinther Wett

Picture C-25c: Dornbirn station
Source: OBB / Richard Giinther Wett
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Picture C-25d: Dornbirn station layout plan
Source: Arno Reiter Architektur

C.3 Scope for central bus stations

The consultant has recently delivered a special report within the KVU Oslo Navet dealing
with the layout and role of bus services in agglomeration areas. Even if most of the agglom-
erations have been of bigger size, quite some of the findings (and examples) are still rele-

vant from the perspective of smaller agglomerations and cities.

Basic conclusions have been:

o The “mode portfolio” decides on the use and role of bus services:

o cities which have no tramways, but “only” S-Bahn / railway and metro, use buses
also in city centres (Hamburg), same is the case in cities which do not have a
metro system (Nantes) or a metro system which is nearer to a light rail system
(Stuttgart).

o Cities which own three high quality rail systems, S-Bahn / railway, metro and
tramway / light rail, use buses dominatingly only in the region, respectively sub-
urban areas (Munich, Vienna)

e Regional bus lines are regularly “broken” at regional node stops (S-Bahn / railway) but
may sometimes be extended to sub-urban nodes where more interchange options exist
(eg also metro).

e In all cases bus lines with centre destinations are mostly diametrical, thus running
through centres or nodes, thus reducing the need for big terminals in dense areas.

¢ Interchange quality and thus the quality of interchange nodes is a big issue.
Two of the examples used in the Oslo report are worth repeating here:

Stuttgart
It is visible that there are very few terminus stops for bus lines in this central area. Only at

the “Stadtmitte” stop two bus lines (42 and 92) are terminating / starting. The majority of bus

58



Sandnes Benchmarking Axel Kuehn

lines starts and ends in suburban areas on either hillsides of the valley at metro stops or

bypassmg those after fulf|II|ng an initial or final feeder function.
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Picture C-26: Stuttgart C|ty PT- -map (excerpt)
Source: VVS

Two typical city bus routes are described in maps below. The routes may not appear ideal
from a HITRANS-perspective but one should acknowledge the Stuttgart topography. Also
the task of showing these examples here is not to present “ideal bus lines” but just to high-

light the by-passing (and not terminating!) of bus lines at main interchange nodes.
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Picture C-27a: Stuttgart line 40
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Picture C-27b: Stuttgart line 42
Source: VVS
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Regional buses are not touching the central area at all — they are linked completely to sub-

urban or regional S-Bahn stops.

Nantes

The city of Nantes was the first French city which re-introduced the tram. Today three tram
lines (thick green, thick red and thick blue in map below) and one “busway” (sort of BRT,
thick yellow in map below) constitute the backbone of the PT system. A widespread bus
route network is linking the backbone corridors with node stops at strategic places. There is

no central bus terminal.
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Picture C-28a: Nantes PT-network map
Source: TAN

The organisation of the bus network becomes easy to understand when looking at some
specific lines in map below. Typical for the Nantes bus network is the interworking of all
modes. Buses are going through the city centre but never competing with the tramway lines

— they are using different corridors.
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Picture C-28b: Nantes PT-network map (excerpt)
Source: TAN

Bus line 42 (green, right down corner) starts in the centre of Vertou, links to the local railway
station, touches the busway at three stops and continues as a local bus to the sub-urban

Pirmil PT-node which is offering various interchange options including two tramway lines.

Nicely visible is the function of Pirmil which is the terminus for several buslines reaching in
from the South. However, quite some of the bus lines are taken a few stops beyond to
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Picture C-28c: Nantes PT-network map (excerpt)

Source: TAN
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Line 70 is another typical example: starting at “Boulevard de Doulon” stop (tramway 1) and
running tangentially around the North of the centre, meeting numerous bus lines, the other

two tramway lines and terminating at a sub-urban railway station “Gare de Chantenay”.

C.4 Timetable issues

The following chapter highlights a few examples for timetable arrangements in connection

with rail-bus interchanges.

Dornbirn
Dornbirn has been mentioned above in regard of general network aspects and details of the
interchange node at Dornbirn railway station. Here a quick look into the timetable situation

at the interchange is given.

Train services are based on half hourly S-Bahn-services with departures at minute 00 and
30, respectively 29 and 59 in the opposite direction (some long distance service in addition).

Arrival times are one minute before.

The table below gives an overview of the arrivals and departures of the urban bus services:

Dornbirn station

Bus line Arrivals Departures
58-8 13-23 28-38 45-53 0-10 17-25 30-40 47-55

1 0 15 30 45 2 17 32 47

la 0 15 30 45 5 20 35 50
2 15 45 3 32

2a 8 38 25 55
3 18 48 0 30
4 58 13 28 45 5 20 35 50
5 58 28 10 40
6 18 48 0 30
7 3 33 10 40
8 23 53 20 50
9 8 38 5 35

Picture C-29: Bus arrivals / departures Dornbirn station
It is visible that buses arrive within 8-10min slots with proper distance to the train departures
but certainly not with any direct and close correspondance. Departures are within similar

slots and interchange times after train arrivals.

In case of (major) changes to the train times bus services will be re-arranged accordingly.
This has been the case eg in 2010 when also all bus lines have been linked to the railway

station.

Additional interchanges exist with the regional bus services.
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Schaffhausen
Also Schaffhausen has been discussed above in regard of general network features.
Different to the Dornbirn “STADTBUS” approach the urban bus network in Schaffhausen

does not use a terminal structure at the interchange.

The similarity is to be seen in the clear policy regarding intermodality and the use of the
railway station in this regard. Picture C-... below shows the press notice for the time table
change in December 2015 when Schaffhausen achieved a complete 30min rail frquency

towards Zurich and bus services have been adapted to the new situation.

FAHRPLANWECHSEL AM 13. DEZEMBER 2015

Halbstundentakt nach Zirich bedingt Anpassungen bei den Busfahrplanen

Mit dem Fahrplanwechsel am 13. Dezember 2015 erhalt Schaffhausen einen sauberen Halbstundentakt nach Zorich. Um allen
Passagieren mit einer maglichst kurzen Wartezeit zu dienen, werden die Abfahrts- und Ankunftszeiten der Busse optimiert und dem
neuen SBB-Fahrplan angepasst.

Picture C-30: Time table change — adaptation of bus services Schaffhausen
Source: VBSH/Schaffhausen Bus

Especially interesting for Schaffhausen is the use of some regional railway stops for local
interchanges to the bus network and also the coordination of bus services to allow internal

interchanges (see pictures C-31a and 31b).

The examples make evident that interchange options are presented as intended and

planned offers.

It is also visible that these feeder bus lines are rather short with just 7 or 8 stops and a total

travel time of only about 10min.

Oberhallau - Wilchingen-Hallau Bhf - Osterfingen

24+31 Doz Samatagfahrplan

=5 Montag - Fraitag Samstag Sonn- und Faiertag
Oberhallau, Trottengaaas 512 5.42| sls | 23.12( 23.52| 512 5.42| alle | 23.12| 23.52| 542| slle | 23.12| 23.52
Hallau, Gemeindshaus 516| 548| 30 | 2316 23.56| 516 548| 30 | 23.16| 23.58| 548 30 | 23.18| 23.58
- Brugg 517| 547 Min | 2317( 23.57| BAT7| 547 Min | 23.17| 23.57| 547 Min | 23.17| 23.57
Wilchingsn-Hallau, Bahnhof an| 521| 551 23.21) 001] 521| 551 23.21| 001] 551 23.21] 001
Fug Wilchingen-Halau ab| 524 554 23.24 524 554 23.24 554 2324

Fug Schaffhsuzen an| 538 £.09) 23.39) 538 £.09] 23.39] §.08] 23.39]

Fug Schaffhauzen ab 544 23.19| 2340 544 23.19| 2340 5.48| 23.718| 23.44|
Zug Wilchingen-Halau an 8.03| 23.33| 0.03 8.03| 2333 0.03| 8.03| 23.33| 0.03
Wilchingsn-Hallau, Bahnhot sh| 534| 6.04 23.34| 004 528| 6.04 23.34| 004 604 23.34| 0.04
- Kapellsnweg 5.38| 6.08 23.28| 0.08| 5.28| 6.08 23.28| 0.08| 6.08 23.26| 0.08|
- Dorf 537 6.07 23.37| 007 528| 607 23.37| 007 607 23.37| 0.07|
Oszterfingen, Lindenhof 41| amn 2341 011 533] 611 23.41] 011 &1 23.41] 011

Picture C-31a: Time table line 27 — presentation of interchange options
Source: Schaffhausen Bus
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28 Guntmadingen - Beringen
24 + 31 Doz Samstagfahipian; Nachtbus Gunitmadingsn Sishe Linie N77
-)‘ Montag - Fraitag
Z8008| 28008) 280710| 28012 280714| 280718 28022| 28026| 28028| 28030| 258032 28034| 28038 28042
YERKEHRSHINWEIS B B
Gummadingan, Daorf ab| &1 G.51 A7 781 B21| 921 1021 1121 11.53) 12.21] 13.10] 13.28| 1421 1513
EBeringen, Rauhergste G.24| 654 7T.20) 7.54| 224 024 1024 11.24| 11.56| 1224 13.13| 13.32] 14.24| 15.18
- Bahnhof an| 825 G55 7211 755 2251 10251 11.25] 11,57 12251 13,14 13,23 1425 1517
Zug Beri ab| & 7 7300 800 830 8.300 1030 11 1. 12 14.30
dn| & il 830 10.30| 12 14,
- Bahnhof sb| 833 7.03] 7.21| 7.85| 8.33| 0.33| 1033 11.33] 11.57| 12.33| 13.14| 13.33| 14.33| 1517
- Somna an| G834 704 T2 T56 B34 034 1034 1134 11,58 12.34] 1315, 1334 1434 1518
21 Schafthausen, Bahnhof ab| & 8. 820 8.201 10.20( 11 12 13.20] 14.20|
il i 833 833 1033 11 12 1333 14.33
- Sonne ab| 834 7.04 7T.22[ 7.56) B8.34| 934 1034 1134 1152 12.34] 13.15) 13.34| 1434 1518
- Brandplatz 635 705 7.23) 757 835 835 1035 1135 11.59| 12.35| 13.18| 13.35| 14.35) 1518
- Oberdorf 835 7v.05 7.23| 7.57| 8.35) 835 1035 1135 11.59| 1235 13.18| 13.25| 14.35) 15.18
- Mahleweg 6.36| V.08 7.24) 758 8.38| 838) 1036 11.36( 1200 12.36] 13.17| 13.36| 14.36) 1520
- Schwimmbad an| 837 707l 725 758 837l 837 1037 11371 12011 12371 13181 13.371 1437 1521

Picture C-31b: Time table line 28 — presentation of interchange options
Source: Schaffhausen Bus

Trier

The Trier network, as mentioned above, is first of all just an ordinary bus network without
any special features from a German PT-perspective. However, it is a very good example
highlighting the use of different bus lines with differing frequencies and to combine them on

joint corridors to give a maximum offer for the citizens.

If one takes a look at the main railway station as a major interchange node, one notices, as
mentioned also above, that only a few, mainly regional bus lines terminate there while al-
most all urban bus services are just passing the stop (see picture C-32). The bus station at
Trier main station again does not present anything fancy as the aerial view and the layout
plan are indicating (see pictures C-33 and 34). Visible, however, is that rather few platforms
are needed to serve a quite intensive bus traffic. The central island platform (stop 4 and 5)
is dealing with the complete urban bus traffic while the other platforms are mainly used by

regional bus services.
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Picture C-32: Network plan Trier (excerpt)
Source: SWT
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Picture -33: Aerial view Trier ain Railway Station o

| Bussteige am Hauptbahnhof Trier

Abfahrten Bussteige 6

201 Bitburg I /

212 Schweich - Wittlich RT
d
n Tries

Source: Google Earth

441 Irrel - Bollendorf - Kérperich

Abfahrten Bussteig 4 Yo ko
2 Heilgkreuz F ‘

3 Medard - Feyen - Igel . 1 Bl 1 Abfahrten Bussteig 7

4 Petrisberg - Uni - Irsch ~e— Bussteig 6 | ' 221/222 Udelfangen - Butzweiler

7 Kernscheid - Irsch (werktags ab 19:30 und Samstags)
12 Hochschule 231 Zemmer - Binsfeld - Dudeldorf
221/222 Hochschule - Butzweiler 328 Budlich-Heidenburg-Talling -

13 Karl-Marx Haus Thalfang
30  Uni-Siid - Gusterath - Pluwig - Bussteig 5 == ®

Bonerath 0 Abfahrten Bussteig 5

33 Irsch - Hockweiler - Gusterath - 3 Kiirenz - Universitat - Tarforst
Pluwig - Kell - Hermeskeil ® — Bussieis 4 13 Universitat - Mensa
Sternverkehr - 2 30 Nells Park - Ruwer - Waldrach-
81 Porta Nigra - Euren - Zewen - Morscheid
Igel - Metzdorf Sternverkehr
82  Porta Nigra - Heiligkreuz - 81 Universitat-Std - Trimmelter Hof
Mariahof 83  Krenz - Universitat - Tarforst
83 Porta Nigra - Weismark - Bussteig 3 = ® 84 Auf der Hill - Kernscheid - Irsch
Medard - Feyen f 85  Petrisberg - Pluwig - Bonerath
85 Porta Nigra - Wilhelm- [ - J 86  Porta Nigra - Nells Park -
Leuschner Strafte @ - B2 Ruwer - Waldrach - Morscheid
87  Porta Nigra - Pallien - Biewer -
Pfalzel - Ehrang - Quint - Abfahrt Bussteig 3
Schweich 333 Neumagen - Bernkastel -
Traben-Trarbach - Bullay
Abfahrten Bussteig 2 ® —== Bussteig 1
203 Konz - Saarburg - Orscholz e N e ’ Abfahrten Bussteig 1
204 Konz - Roscheid - Oberemmel| “Bahnhof Ladenpassage 100 Morbach - Hahn
207 Pellingen - Zerf - Greimerath . - R200/RR200
333 Nordallee - Schweich - Thomm - Hermeskeil -
Neumagen - Bernkastel Turkismihle
R200 Trier - Kaiserthermen 202 Thomm - Hermeskeil
Eflenng.  ——em Fahtiching dor Busse (An- und Abfah) Sant: 14.1220%

www.vrt-info.de

Picture C-34: Organisation of bus stops at Trier Main Railway station
Source: VRT

Timetable excerpts for urban bus lines passing the railway station are given below in pic-
tures C-35a to C-35f. Visible is that some of the bus lines operate with nothing more than a
30min frequency, certainly not what one would call immediately a HQ-offer or best practice.
Some of the lines are dealing with university traffic (in 10min frequency!) and are only run-
ning during the operation times of the university.

However, when looking at the departure times at one particular stop, eg the main station,
direction towards Porta Nigra, one notices weekday peak hour departures as follows:

Minutes 01, 04, 09, 14, 17, 19, 24, 27, 29, 31, 34 etc
This means there is a departure every 2-5min!
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L/ SWT

o 2 Heiligkreuz - Konstantin Basilika - Balduinsbrunnen/Hbf.
Porta Nigra - Pallien - Euren - Zewen

al . |
- Werdin 641 7.1 30 |1211) 1241 13.11| 13.41| 30 | 17.41] 1811
- ng-StraBe 641 7.11| Min | 12.11) 1241 | 13.11] 13.41| Min | 17.41] 18.11] |
- An der Ziegels 642 7.12) 12.12| 12.42) 13.12| 13.42) 17.42| 18.12
- 6.43) 7.3 12.13| 12.43 | 13.13) 13.43] 17.43 18.13] |
- StraBburger Allee 644 7.4 12.14] 12.44 13.14| 13.44 17.44| 18.14
- 645 7.15 12.15( 12.45) | 13.15| 13.45 17.45| 18.15| |
- Rotbachstrafa 6. 7.16 12,16 12.45) 13.16 13.48) 17.48 18.16
- 6.47| 7.17| 12.17| 12.47| | 13.17| 13.47 17.47| 18.17| |
- Im Hopfs rten 647 7.17) 12.17| 12.47) 13.17] 12.47) 17.47| 1817
- 6.48) 7.18 12.18| 12.48 | 13.18| 13.48 17.48| 18.18| |
- Metzer Allee 649 7.19 12.19) 12,49 13.19) 1349 17.49| 18.19
2 651 721 12.21| 12.51| 13.06 13.21| 13.51 17.51| 18.21| |
- Stadtbibliothek 652 7.22 1222 12.52) 13.07 13.22| 13.52) 17.52| 18.22
- Konstantin Basilika 653 7.23 12.23) 12.53) 13.08| 1323 13.53 17.53 18.23 |
- Mustorstrafia 654 7.04 12.24 12.54) 13.00 13.24| 13.54 17.54| 18.24
- 655 7.25 12.25) 12.55) 13.10| 13.25 13.55 17.55) 18.25/ |
- Balduinsbrunnen/Hbf 657 7.27] 12.27| 12.57| 13.12| 13.27| 13.57 17.57| 18.27
- - 658 7.28 12.28| 12.58| 13.13| 13.28 13.58| 17.58| 18.28| |
- Porta Nigra (Stg. 8) 7.00 7.30) 12.30( 13.00( 13.15| 13.30( 14.00 18.00| 18.30
- ?Su 701 731 12.31| 13.01| 13.16) 13.31| 14.01 18.01 18.31| |
- Bruchhausa 7.02| 7.32 12.32| 13.02) 13.17) 13.32| 14.02 18.02| 18.32
- Zurlaubener Ufer 7.04| 7.34 12.34| 13.04| 13.19] 13.34| 14.04| 18.04| 18.34| |
Pallien, Bitburger Strafle 7.06| 7.5 12.36) 13.06) 13.21| 1335 14.08) 18.06 18.36
Mumg 7.07| 7.37 12.37| 13.07| 13.22| 13.37| 14.07| 18.07| 18.37| |
- RomerstraBe 7.07| 7.37) 12.37| 13.07) 13.22 13.37| 14.07) 18.07| 18.37
Trier-West, Steinsweg 7.08/ 7.38 12.38 13.08) 13.23| 13.38| 14.08 18.08| 18.38| |
- MarkussiraBe 7.08 739 12,39 13.09) 13.24 13.39 14.09 18,09 18.39
- HohensteinstraBe 7.10| 7.40 12.40| 13.10| 13.25 13.40| 14.10) 18.10| 18.40| |
- Trierweilerweg 7.10| 7.40 12.40 13.10) 13.25 13.40 14.10) 18.10| 18.40
- BlocharsiraBa 741 741 12.41| 13.11| 13.26) 13.41| 1411 18.11| 18.41| |
- Tempelweg 7.12| 742 12.42 13.12) 13.27| 13.42] 14.12) 18.12| 18.42
- 712 7.42 12.42| 13.12) 13.27] 13.42| 14.12) 18.12| 18.42| |
Euren, Lenus-Mars-Strale 713 743 12.43) 13.13) 13.28 13.43| 14.13) 18.13| 18.43
-L -Steinbach-StraBe 714 7.44 12.44| 13.14| 13.20] 13.44| 14.14 18.14| 18.44 |
- HontheimstraBe 7.15| 7.45] 12.45) 13.15) 13.30| 13.45 14.15) 18.15| 18.45
- EisenbahnstraBe 7.16) 746 12.46( 13.16 13.31] 13.46) 14.16] 18.16| 18.46] |
Zewen, Diedenhofener Strafa 718 7.48 12.48 13.18) 13.33 13.48 14.18] 18.18| 18.48
- GottbillstraBe (Stg. 2) 7.19| 7.49 12.40( 13.19| 13.24] 13.49( 14.19| 18.19| 18.40| |
- 7.20| 7.50 12,50 13.20) 13.35 13.50| 14.20) 18.20| 18.50
-Im 721 7.5 12.51| 13.21| 13.26| 13.51| 14.21 18.21| 18.51| |
- Kantstrafis (Stg. 2) 7.22| 7.52 12.52| 13.22| 13.37 13.52| 14.22) 18.22| 18.52
- Friedhof 7.24| 754 12.54| 13.24| 13.30| 13.54| 1424 18.24 18.54| |

;FICHFNFFIK[ ARUNG: E=nur an Schultagen

Montag-Freitag im Frohverkehr bis 6:45 Uhr und ab 18:45 Uhr, am Samstag und Sonn-fu. Feiertag sishe Stembusverkehr, Linien 81 - 87
In den ien / R /F; i {06 Mai 2016 / 27. Mai 2016 entfallen die Fahrten, die an Schultagen verkehran.

Picture C-35a: Bus line 2 Trier timetable

Source: SWT/VRT

SR Tarforst - Weidengraben - Universitat - Hauptbahnhof - Porta Nigra - SWT
& 3 Karl Marx Haus - Feyen - Zewen - Igel - Liersberg - Metzdo _

Beschrankungen|
Tarforst, Ludwig-Erhard-Ring B.24] | 844 0.04 9.24
- Karl-Garstens-StraBe 8.25) 8.45) .05 9.25
- An der Plerdsweide 8.26) | B8] 9.06| 9.26
o I 8.27) 8.47| 0.07 227
- Tarforster StraBe (Stg, 3) 8 | 849 9.09| 9
Korenz, Am Weidengraben (F) 819 a3 | asg | a8 |
Tarforst, Universitat 822 B32 B42| 852 902 912 922 9
Karenz, KohienstraBe (Stg. 1) 823 833 843 853 903 913 023 933
- BonifatiusstraBo 824 B34 B4 BS54 004 014 924 934
- Avelarhof 825 B35 B.45 855 D05/ 915 925 0935
- Im Avalartal 6.46| 876\ 836 BAG6 B56 006 0.16) 026 0
- Kolonnanweg 5.47 827 837 B47 857 9.07| 917 927 9
- 6.48] 828 £33 248 asal A o018 o2a o
- Amoldistrafe (Sig. 1) 6.49 829 539 B49 859 9.09] 919 929 9.
= Ba 8.50| 830 840 850/ ooo| o0 920 930 B
- Schonbomstrafa 6.51| 831l B41| 851 901 811 921 931 941
- Kirenzer Strafa 6.52 832 B42| 852 002! 812 6822 032 o
Trier, Hauptbahnho (Stg. 4) s.:‘ B.34) :M gs-r a4 914 94;;' 9.34| 9.44
—Bﬂﬂﬂ&mﬂm B. 836 B.4f 006 0.16) 9.26 935 9.
- Theodor-Heuss-Allee 6.57| 837 B47| BS57| 907 8.17| 927 937 947
- Porta Nigra (Stg. 7) 6.50] 830 g40| 85| 009 919 829 939 9
- Trewiris 7.00 840 850 010| 020 9.30 040 0.
- Nike ! 7.02| 842| 852 902 912 92z ea2 g4z a
- Trier Galarie 7.03 843 853 003 013 0.23| 033 043 o0
~ Karl-Manx- 7.04| 844 854 904 914 024 934 044| 954

Picture C-35b: Bus line 3 Trier timetable
Source: SWT/VRT

= 4 Porta Nigra - Hauptbahnhof - Gartenfeld - Petrisberg - m

€ Uni Campus 2 - Universitat - Filsch - Irsch

Montag - Fraitag
_ __ Baschrankunger E T T

Taa,mml?s{tsrg_;) x 745 215) 8.45 015 015 045 0.45) 1015 alle |

- Hauy n 4] 7.18| 7.43 748 B18) B48 918 918 948/ 948 1018 30

-Bdlﬂb&hlurruuﬂ'hi 720 7.45 7. 820 850/ 920 920 950 0.50 10.20) Min |

- SWT Stadtwerke 721 7.486 751 a21) 851 921 821 951 951 1021

- GartenfeldstraBe 7.23 7. 823 853 9.23 9.53( 10.23 |

- Helenenstrafe 7.24 754 824 as54 9.24] 9.54| 10.24

- 7.25] 7. 8.25 855 9.25 9.55 1025/ |

- Schoizenstrafe 7.26 7.56 826 B8 9.26/ 9.56( 10.26

Tarforst, Petrisbarg Aussicht 7.29) 7.52 7500 829 850 927 920 957 959 10.29) |

Trier, Petrisbef 7. 753 7.55) 8.00 830 900 928 930/ 9.58 10.00| 10.30

Tarlorst, Am Wasserturm 7.31| 7.54| 7.56/ 8.01| 831 001| 929 931 059 1001 1031 |

Korenz, issenschaftspark 7.32 7.55 7.57| 8.02] 832 002 030 9.32(10.00) 10.02) 10.32

- 7.33| 756 7.58 803 833 003 9.31| 0.33(10.01| 1003 1033 |

-Ma unck-Strafe 7.34 7.57| 7.59| B8.04] 834 004 9.32 9.34( 10.02 10.04 10.34

- Universitat, Campus 2 7.35| 7.58 | B 235 005 933 0.35 10.03 10.05 10.35| |

- BehrinastralBe 7.3 masl 9 56 10.06] 10.36

Picture C-35c: Bus line 4 Trier timetable
Source: SWT/VRT
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= 7 Irsch - Kernscheid - Hill - Konstantin Basilika - Balduinsbr./Hbf - 'Em
-3 Porta Nigra - Pallien - Biewer - Pfalzel - Trierer Hafen
Montag - Freitag
rsch, Hockweiler StraBe (Stg. 1) 6.47] 7.17| alle | 15.47| 16.17| 16.47] 17.17| 17.47] | T
-I'andelbom 648 7.8 30 | 1548 16.18] 16.48| 17.18) 17.48]
650 7.20| Min | 1550 16.20| 16.50| 17.20| 17.50) | |
-ngslmrse 651 7.1 1551 1621 1651 17.21| 17.51
651 721 1551| 16.21| 16.51| 17.21| 17.51 | |
-mnlenslrane 652 7.22) 15.62| 16.22| 16.52 17.22| 17.52)
IrthrBefq 6.53 7.23 1553 16.23| 16.53| 17.23| 17.53 | |
-ll's::l‘\erMEI‘!e 6.54| T.24 1554 16.24) 16.54 17.24| 17.54
Kemscheid, Kircha 6.56) 7.26 15.56 16.26) 16.56) 17.26( 17.56 | |
- Stefan-Andres-StraBe 6.57 7.27 15.57| 16.27| 16.57| 17.27| 17.57|
- Jal rafe 6.58) 7.28) 15,58 16.28| 16.58| 17.28 17.58 | |
- Zum Hellberg 6.59| 7.29) 1559 16.29) 16.50 17.29| 17.59
-Hohmsgz 7.01| 731 16.01| 16.31| 17.01] 17.31| 18.01 | |
-Hohanweg 7.02| 7.32 16.02| 16.32| 17.02| 17.32| 18.02
Gasra:-ﬂle\nan-suaae 7.08| 733 16.03) 16.33| 17.03) 17.33| 18.03| | |
-ALI‘f 7.04 T.34 16.04| 16.34) 17.04 17.34] 18.04
- St. Anna 7.05 7.35 16.05 16.35| 17.05) 17.35| 12.05) | |
-TIBI'gaI‘th 7.07 T.37 16.07| 16.37) 17.07 17.37| 18.07
ier, Amphitheater 7.08| 738 16.08 16.38 17.08| 17.38( 18.08| | |
-&aﬂuﬁonsl-arjo 7.00) 7.9 16.08 16:30) 17.08 17.39 18.00
71| 741 16.11| 16.41| 17.11) 17.41| 1811 | |
-Stadtblllnlhek 712 T.42 1612 16.42) 17,12 17.42) 18.12
- Konstantin Basilika 7.13| 743 16.13) 16.43| 17.13| 17.43| 18.13 | |
- MustorstraRe 714 744 16.14] 16.44| 17.14 17.44| 18.14
- SWT Stadtwarke 715/ 7.45) 16.15 16.45| 17.15| 17.45( 18.15 | |
- Balduinsbrunnen/Mbf TAT| TA4T 16.17| 16.47) 1717 17.47| 1817
- Theodor-Heuss-Allee 7.18| 7.48) 16.18| 16.48| 17.18| 17.48 18.18 | |
- Porta Nigra (Stg. 8) 720/ 7.50 16.20 16.50| 17.20| 17.50| 18.20|
-'rm?sng 4) ?2|| 7.51 16:21| 16.51| 17.21| 17.51| 18.21 | |
-Bnmrhmsensnans | ?52 1622 16.52 l?.22I 1?.52 1822 | i
Picture C-35d: Bus line 7 Trier timetable
Source: SWT/VRT
m(_ 12 Hauptbahnhof - Porta Nigra - Hochschule Trier |/ SWT |
; Beschrankungen i - T H
Trior, (Sto. 4) 7.04] 7.19| 7.29| 7.04| BO04| 8.34] 844 9.04 | 7104 11.74] 11.34] 11.44
Ba:mrse nnethr 7.06 7.21| 731| 736 BOG| 836 846 0.06 11.06( 11.16] 11.36] 11.46]
707 722 7a2| 737 807 837 847 9.07 11.07] 11.47] 11.37] 11.47)
-PDrrangla [snEmg 7.00| 7.24| 724/ 7390 809 839 849 0.09 10.48| 11.08 11.18) 11.38 11.49) 12.19
71| 7e6| 736 741 811 Ba1] 851 an 10.51] 11.01) 11.21] 11.41] 11.51] 1221
~Zurlaubenar Uer 7.13| 7.28| 7.38) 7.43 B.13| 843 853 913 10.53| 11.13] 11.23] 11.43 11.53 12.23
Pallien, Bitburger Straite 7.5 7.30| va40| 745, 815 8.45 855 915 10.55) 11.15 11.25] 11.45/ 11.55 12.
- Hochschule Trier (Stg. 2 7.1?| 732 T.Aa2 ?.4?| B.17] &4?' 85 9.17] 10.57| 11.17| 11.27| 11.47| 11.57| 12.27)
TAT

- Hocheschule Trier (Stg. 1
Picture C-35e: Bus line 12 Trier tlmetable

1057 1127 11.57]

Source: SWT/VRT

f 13 Uni Mensa - Kiirenz - Hauptbahnhof - Porta Nigra - Karl Marx Haus |/ SWT |

nur an Vorlesungstagen der Universitat Trier

- nenweg
Trier, Franz-Georg-StraBe
Korenz, Korenzer Strafe
Trier, Hauptbahnhot (Stg. 4)
- Theodor-Heuss-Allee
- Porta Nigra (Stg. 9)
- Trewiris
- Nikolaus-Koch-Platz

- Karl-Man-Haus

Uni Vorlasl.l‘!gszeﬁsn WiSe 15/16 = bis 26.10.-18.12.15/ 04.01.-10.02.16 / SoSe16 = 11.04.-13.05. / 23.05.-15.07.16  WiSa16A7 = 24.10.-23.12.16 / 07.01.-17.02.17
Montag-Freitag im Frihverkehr bis 6:45 Uhr und ab 18:45 Uhr, am Samstag und Sonn-/u. Feiertag siehe Stembusverkehr, Linien 81 - 87

Am 24, 3112, und F g gilt der
Den Linienverlauf mit allen | sighe Lini
Vorlesungszeiten ohna Gewahr

Picture C-35f: Bus line 13 Trier timetable

up

Source: SWT/VRT

Even if the Trier network as such may not fulfil HITRANS-requirements, owning quite some
lines in a rather complex network, some of the lines not with dense frequencies, it gives a
decent “city offer” to the citizens for reasonable cost. And the timetable approach allows
good interchange quality from the railway with little waiting times — at the same time not

requiring extensive bus terminal infrastructure.
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D

Summary, conclusions and recommendations

The aims of Sandnes municipality in connection with the benchmarking study have been to

gather information to support the development of its Local Transport and Mobility Plan, to

help broker good public transport solutions with Rogaland Fylkeskommune and to support

strategies to achieve the “zero growth” target.

The study delivers twofold information:

a classic, quantitative benchmarking,

a collection of more qualitative best practice examples.

Benchmarking

The benchmarking consists basically of three parts:

Updating the 2008 benchmarking for Nord Jaeren in a reduced format,
Comparing Sandnes with Nord Jaeren as a total,

Comparing Sandnes with other comparable cities / city regions.

The following conclusions can be drawn:

Results appear plausible with regard to other benchmarking sources, eg in regard of

PT-growth required to fulfill “zero growth” targets.

So far as Nord Jeeren is concerned:

The results of an earlier benchmarking for Nord Jaeren performed in 2008 are prin-
cipally confirmed, results for Nord Jaeren have even worsened.

While vehicle-kms as the parameter describing the offer for the population have
stayed on about the same level, passenger numbers show a decline and therefore
also the efficiency expressed by a ratio of trips per vehicle-km has decreased.
Efficiency results are at the low end of what appear to be standard results for pure
bus schemes.

All Norwegian cases (Nord Jaeren, Bergen and Trondheim) confirm again that the
input / offer level is very high (vehicle-kms spent) while the output / patronage (pas-
sengers / trips) level is too low compared to the input level. However, Bergen and
Trondheim show patronage increases while Nord Jaeren appears with a negative

trend in this regard.

So far as Sandnes is concerned:

The comparison of Sandnes with Nord Jaeren allows the conclusion that Sandnes
comes along with a lower offer level and correlating lower patronage (per inhabit-
ant), resulting in efficiency being principally on the same level as Nord Jaeren as a

whole.
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o However, it appears that Sandnes has in recent years shown a passenger increase
while Stavanger and Sola have faced decreasing patronage.

e The comparison of Sandnes with other bus cities in Norway and Europe reveals that
the offer level, even if relatively low for Norway, is still higher than the apparent av-
erage.

e Patronage per inhabitant for Sandnes appears average, efficiency (trips per vehicle-
km) at the low end.

It appears recommended for both Sandnes and Nord Jaeren to look deeper into possible
reasons for the obvious differences. Settlement density may not be the only reason. Net-
work configuration and the principal attitude to intermodality (integration of rail and bus ser-
vices) could be other reasons which are outlined within the scope of this study only by pre-
senting alternative approaches (“best practice”). The fare and zone systems could also be

of bigger influence — this hasn’t been touched here at all.

Data review has revealed an important issue in regard of the share of internal traffic in
Sandnes and connected to this the number of interchanging passengers at Sandnes S /
Ruten. It is recommended to investigate in more detail in complete trip chains to better un-
derstand travel behaviour and resulting needs of today’s and -even more important- poten-

tial future passengers.

Best practice
The best practice part of the report concentrated on four main themes:
e Network and stop configuration
¢ Role and layout of interchanges
e Scope for central bus stations
e Timetable issues

Understandably these themes are well interwoven.

Best practice examples have been dominatingly taken from the benchmarking cities in this
report but some other examples have been also included. It should be understood that the
number of examples had to face some limitation in this study and a deeper look would rec-

ommend including some more.

Results can be summarized as follows:

e Network principles as eg presented within the HITRANS project are useful but aren’t
used (shouldn’t be used) in a dogmatic way. Local conditions (eg topography, city
structure etc) will also have major influence.

e French approaches appear less speed oriented but focus much more on accessibil-

ity, means that it is seen as crucial that any HQ-system be it tramway or busway is

69



Sandnes Benchmarking Axel Kuehn

serving first of all the major attractivity nodes in a region (railway station, city centre,
hospital, university etc).

e |t also appears that neither the size of offer nor the implementation of large infra-
structure alone will automatically lead to success — the complete package decides.

e Several cities make evident that even in rather small cities / agglomerations there is
a clearly distinguished city and regional bus offer with dedicated branding.

e Urban bus networks are -depending on size- based on either through running lines
not requiring a real terminal infrastructure (bigger cities) or on rendezvous principles
(smaller cities, eg STADTBUS approach).

¢ Independent from a terminal strategy there is a clear message in regard of intermo-
dality and integrated railway and bus services which are offered to the citizens as a
joint offer (with bus services often clearly adapted to the rail offer).

¢ Also independent from the terminal strategy appears to be the favouring of opera-
tional concepts which combine different bus lines on joint network sections to gain
denser frequencies.

e High quality interchange nodes are to be seen as a crucial part of PT-networks; if
they are established the focus needs to be on both attractive infrastructure (eg short
ways for passengers, easy to understand, offering add-on services which allow for
the productive use of “waiting times”) and suited timetable configurations allowing
reliable connections, the latter supported by quality information for passengers.

e Even if not discussed further in the report it should be understood that in most coun-
tries presented in the benchmarking the local municipality (or agglomeration) owns
the political powers to organize city bus operations as they want to see them in
place for their city. Only regional bus transport is in the responsibility of counties or
regions.

¢ Another organizational difference is visible in regard of the function of PTAs as um-
brella organisations ensuring timetable and fare integration across the “borders” of

railway and urban transport.

From a Sandnes perspective, several of the findings documented in this report appear as
suited to be used in upcoming planning steps. This would be especially so when it comes to
the future layout of the Stavanger S / Ruten interchange node and the configuration of the
urban bus services in Sandnes to assist in achieving a growth in public transport, contrib-

uting to a better city and the achievement of the ‘zero growth’ target.

Karlsruhe, 14.04.2016 Axel Kuehn
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Annex 1

Short descriptions of case study cities / agglomerations (Nord Jaeren focus)

Nord Jaeren

Nord Jaeren is an agglomeration in the Norwegian county of Rogaland. It has a population
of 240300. The area size is 448km? (land only) which results in an average density of 535
inhabitants / km2. The SSB-definition applied for the “Stavanger agglomeration” includes the

municipalities of Stavanger, Sandnes, Sola and Randaberg.

For the built up areas (“tettsteder”) in the four cities SSB delivers 210874 inhabitants and

73km? area size which would result in an average density of 2880 inhabitants/km?2.

Consistent with SSB, which also uses the complete population for calculating population

related ratios, a population of 240000 has been used for Nord Jaeren in the benchmarking.

It is to be noted that the 2008 benchmarking used locally furnished, non-SSB data both for
population and vehicle-kms / patronage. SSB-data being used consequently as a basis for
the 2016 benchmarking, required a re-calculation of the 2008 results with SSB-data of
2007. This showed some differences for the 2008 results which are largely reasoned by the
different area definitions (for Bergen and Trondheim). See also in the main report where the

different results are visualized.

Nord Jaeren’s two main cities Stavanger and Sandnes are connected to the main railway
line from Stavanger to Egersund (“Jaerbanen”) which connects further to Kristiansand and
Oslo. The Stavanger — Sandnes corridor has been extended to complete double track and
is operated with a 15min frequency. The railway appears well used but with scope for better

integration with the bus offer (and vice versa).
Some ferry services compliment the regional PT-offer.

The Nord Jaeren bus network which is currently in an upgrading process to see a busway

concept replacing earlier tramway and tramtrain (Kombibane) plans.

The bus offer appears as both regional and urban but with out any clear separation or
branding. The network is oriented to two bus terminals in Stavanger and Sandnes which are
both located in the vicinity of the railway stations. The huge business area of Forus which
has been established rather artificially outside the three centres of Stavanger, Sandnes and
Sola over the last 30 years presents a huge challenge for the public transport services in
Nord Jaeren. Other challenges are the university area and the to be relocated hospital area

which are outside the main rail and road axes.
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The offer was amounting to 13.166 Mio vehicle-kms in 2014; the resulting patronage is giv-
en with 15.87 Mio passengers / trips (both according SSB-statistics). Rogaland Fylkeskom-
mune sources indicate slightly different numbers (e.g. 16.6 Mio passengers / trips in 2014

for Stavanger, Sandnes, Sola).

To allow comparisons with other Norwegian agglomerations and cities the SSB-numbers

have been used within the benchmarking.

Use in the report: Benchmarking (focus agglomeration)

Link: https://www.kolumbus.no/

Bergen

Bergen is a harbour city in the Hordaland county at the west coast and the second biggest
city in Norway. It has a population of 272000 (2014). With an area size of 445km? (land on-
ly) the average density is 586 inhabitants / km?.

The SSB-definition applied for the “Bergen agglomeration” includes the municipalities of
Bergen, Askgy, Fjell and Os (also known as “Bergensomradet”). The population for this
area (2014) has been 342000; the area size was about 850km? which results in average
density of 402 inhabitants / km?2.

Consistent with SSB, which also uses the complete population (and not only “tettsteder”) for
calculating population related ratios, a population of 342000 has been used for Bergen in

the benchmarking.

It is to be noted that the 2008 benchmarking used locally furnished, non-SSB data both for
population and vehicle-kms / patronage. SSB-data being used consequently as a basis for
the 2016 benchmarking, required a re-calculation of the 2008 results with SSB-data of
2007. This showed some differences for the 2008 results which are largely reasoned by the
different area definitions (for Bergen and Trondheim). See also in the main report where the

different results are visualized.

Bergen is connected to Oslo by a main railway line.

Some ferry services compliment the regional PT-offer.

The Bergen light rail system has been opened in 2010 with a first section to Nesttun (10km)
and since extended further to Flesland airport. Even with the light rail system in place and
possibly to be extended further in other corridors, the PT-network is still largely dependent

on bus services which are oriented to a central bus terminal in Bergen in the neighbourhood

of the main railway station and several sub-urban terminals.
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The offer was amounting to 29.066 Mio vehicle-kms in 2014; the resulting patronage is giv-
en with 37.275 Mio passengers / trips (both according SSB-statistics). Local data (SKYSS)
indicates other and higher numbers (45.5 Mio passengers / trips for “Bergensomradet”) of
which Bergen Bybane had 9.4 Mio passengers / trips in 2014. Bybane passenger numbers

have been increasing strongly since 2010.
To allow comparisons with other Norwegian agglomerations and cities the SSB-numbers

have been used within the benchmarking.

Use in the report: Benchmarking

Link: https://www.skyss.no/

Trondheim
Trondheim is a harbour city in the Sgr Trgndelag county at the west coast and the third big-
gest city in Norway. It has a population of 182000 (2014). With an area size of 342km? (land

only) the average density is 534 inhabitants / km?2.

The SSB-definition applied for the “Trondheim agglomeration” includes the municipalities of
Trondheim, Klaebu and Malvik. The population for this area (2014) has been 202000; the

area size was about 687km? which results in average density of 294 inhabitants / km?2.

Consistent with SSB, which also uses the complete population (and not only “tettsteder”) for
calculating population related ratios, a population of 202000 has been used for Trondheim

in the benchmarking.

It is to be noted that the 2008 benchmarking used locally furnished, non-SSB data both for
population and vehicle-kms / patronage. SSB-data being used consequently as a basis for
the 2016 benchmarking, required a re-calculation of the 2008 results with SSB-data of
2007. This showed some differences for the 2008 results which are largely reasoned by the
different area definitions (for Bergen and Trondheim). See also in the main report where the

different results are visualized.
Trondheim is connected to Oslo by a main railway line.
Some ferry services compliment the regional PT-offer

There exists one sub-urban tramway line which, however, does play only a minor role within
the wider PT-network. There are plans to develop a so-called “Superbuss” concept (bus-

way) in the next years.

The offer was amounting to 13.483 Mio vehicle-kms in 2014; the resulting patronage is giv-

en with 23.26 Mio passengers / trips (both according SSB-statistics).
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Use in the report: Benchmarking

Link: https://www.atb.no/

Bremerhaven

Bremerhaven is a German harbour city of 110121 population at the mouth of the Weser
river in the state of Bremen. It was historically the biggest fishery harbour in Germany and
also having an important shipbuilding industry. Today one of Germany’s biggest container
terminals is located there.The area size is about 94km? which results in an average density
of 1174 inhabitants / km2. An exchange of areas between Bremerhaven and Loxstedt in

2010 has also increased the Bremerhaven area size compared to earlier years.

Bremerhaven is connected to Bremen with a main railway line which has an important
freight function. Passenger trai connections exist to Bremen (which connects further), Cux-

haven and Stade where connection to Hamburg is given.
A ferry service across the Weser to Nordenham complements the PT-network.

The urban PT-network crosses the city limits and serves a number of neighbouring munici-
palities. The population of this “service area agglomeration” is calculated as about 158000 —
this number has been used for the benchmarking on agglomeration level (149000 had been

calculated for the 2008 benchmarking). Area size for this region is about 470 km>.

The PT-network is bus-based and appearing rather complex without a visible terminal func-
tion. Bus lines are operating with frequencies in a range of 15-30min with additional ser-

vices in peak hours.

The statistical yearbook of Bremerhaven gives for 2014 3.64 Mio vehicle-kms and a pat-
ronage of 12.98 Mio passengers / trips. This is related to 20 bus lines with a total length of
325km. The data given on the website of Bremerhavenbus is 13.23 Mio patronage, also for
20 lines and 325km network. The latter source claims a service area of 470km? and a popu-
lation of 325000! This source gives no vehicle-kms (only seat-kms) — the vehicle-kms are,
however confirmed by the numbers in VDV-statistics.This area should likely include the re-

gional bus lines, appears far too big and would not fit with the 2008 approach.

The network information on Bremerhavenbus webpage speaks of 16 lines which are
grouped as “STADTBUS” and shows 11 (!) regional lines — there is some confusion to be

admitted which can’t be verified within the scope of this study.
The consultant has used the statistical yearbook data for the benchmarking.

Use in the report: Benchmarking

Link: www.bremerhavenbus.de/startseite/
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Ingolstadt

Ingolstadt is a German city of 131000 population in the state of Bavaria. The area size is
about 133km? which results in an average density of 982 inhabitants / km2. Car industry
(AUDI) is a major employer in the region which is also destination for a number of specific

bus services.

Ingolstadt is connected to the main railway network being located at the Nuremberg-Munich
corridor; other connections are to Augsburg, Regensburg and Treuchtlingen. The city is
served by two railway stations, the main station South of the Danube river and the North

station on the Northern side.

The PT-network organised by the local PTA (INVG) crosses the city limits and serves a
number of neighbouring municipalities. The population of this “service area agglomeration”
is 248000 — this number has been used for the benchmarking on agglomeration level. This

area covers about 840km? which results in an average density of 296 inhabitants / km?.

The urban network alone is branded as STADTBUS Ingolstadt. It is responsible for about

70% of the scheduled services in the region.

Bus lines are operating, depending on their function, in a 15 — 60min frequency. The net-
work is oriented towards a central bus terminal, but also the two railway stations own a cer-
tain node function. Most lines are operated as through lines by-passing these nodes.

The Audi factory complex is served by a number of stops and lines, some specifically

adapted for this service.

The corridor North station — ZOB (central bus terminal) — Main Station appears as a back-

bone axe of the network which is served by about a dozen of bus lines!

The offer for the described network with both urban and regional function was 6.1 Mio vehi-

cle-kms in 2014, resulting patronage was 14.34 Mio passengers / trips.

Link: http://www.invg.de/
http://www2.ingolstadt.de/Leben in Ingolstadt/Verkehr/Stadtbus Ingolstadt GmbH

Angers

Angers is a French city in the Pays de la Loire region about 300km west of Paris. The city
itself has a population of 150000 (2013). With an area size of 42.7km? the resulting average
density is 3500 inhabitants / kmZ.

As explained in the main report, French “political”’ cities are usually rather small compared
to cities in other European countries which is a result of missing mergers of smaller villages

or integration in bigger “neighbours”. Therefore the agglomeration of French cities is often
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more comparable with other cities in view of any benchmarkings. It is usually also identical
with or near to the service area of the urban PT-network which is regularly organised on

agglomeration level.

The agglomeration of Angers has a population of 272000 (2013). It consists of 33 munici-
palities which cover an area of 540km?2. The average density on agglomeration level is 504

inhabitants / km?2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Angers the population for 2012 is given with 273680 based on 33
municipalities while for the same year the population in the service area is given with
273550 (32 municipalities). To be consistent with other information from the same source

this number has been used for the benchmarking.

Angers is linked to the main railway network and has direct connections to Paris and

Nantes.

The PT-network consists since 2011 of one tramway line as the HQ-backbone system and
an underlaying bus system, which has been re-arranged with the opening of the tramway.
The network is oriented towards two interchange nodes at the main railway station and a

second one near the city centre.

The tramway operates with an off peak frequency of 8-9 min and a peak hour frequency of
5-6 min. The bus lines operate, depending on their function, with a 10-20min frequency in

the inner network while some outer parts see lower frequencies.

According to the statistics source given above the urban PT-system (bus + tram) offers
10.25 Mio vehicle-kms per year and gains about 30.6 Mio passengers / trips (2012). After a
strong decrease during the construction phase of the tramway (26 Mio. in 2010!), patronage
has been increasing since due to the new tramway offer. The input (vehicle-kms) has only
increased slightly from about 9.8 Mio in 2010. Apparent is a rather high number of so-called
free trips (“voyages gratuits”) which may be a result of a free city-centre shuttle. Taking this

into account the results of the scheme seem less convincing.

Caen
Caen is a French city in the Normandy region. The city itself has a population of 107000
(2013). With an area size of 25.7km? the resulting average density is 4172 inhabitants / km?2.

As explained in the main report, French “political”’ cities are usually rather small compared

to cities in other European countries which is a result of missing mergers of smaller villages
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or integration in bigger “neighbours”. Therefore the agglomeration of French cities is often
more comparable with other cities in view of any benchmarkings. It is usually also identical
with or near to the service area of the urban PT-network which is regularly organised on

agglomeration level.

The agglomeration of Caen has a population of 236000 (2013). It consists of 35 municipali-
ties which cover an area of 222km?. The average density on agglomeration level is 1063

inhabitants / km?2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Caen the population for 2012 is given with 221878 based on 29
municipalities which in this case is identical with the population in the service area. To be
consistent with other information from the same source this number has been used for the

benchmarking.

Caen is linked to the main railway network and is located at the Paris — Cherbourg corridor.

It has some node function for regional train services.

The urban bus network saw an upgrade in 2003 when one of the first, so-called rubber-tyre
tramways has been introduced as line A and B (two lines overlapping in the centre; identical
technology as in Nancy). As the vehicle technology is no more available for further exten-

sions, one has decided to convert the scheme into a standard tramway.

The star shaped network sees almost all lines reaching the city centre with several corridors
being used by several bus lines complimenting each other. Overlaps between the “tram”
and standard buses are limited to some very central sections otherwise the bus network

concentrates on other corridors.

The two tram lines operate with an 8min frequency each which results on a 4min frequency
in the core section used by both lines. Maximum frequencies of other bus lines are 10min.

Frequencies vary depending on the role of lines in the network.

According to the statistics source given above the urban PT-system (bus + tram) offers 9.13

Mio vehicle-kms per year and gains about 29.27 Mio passengers / trips (2012).

Use in the report: Benchmarking

Link: http://www.twisto.fr/
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Douai
Douai is a French city in the Nord Pas de Calais Picardie region. The city itself has a popu-
lation of 41200 (2013). With an area size of 16.9km? the resulting average density is 2437

inhabitants / km?2.

As explained in the main report, French “political”’ cities are usually rather small compared
to cities in other European countries which is a result of missing mergers of smaller villages
or integration in bigger “neighbours”. Therefore the agglomeration of French cities is often
more comparable with other cities in view of any benchmarkings. It is usually also identical
with or near to the service area of the urban PT-network which is regularly organised on

agglomeration level.

The agglomeration of Douai has a population of 152000 (20097). It consists of 35 munici-
palities which cover an area of 236km?2. The average density on agglomeration level is 646

inhabitants / km?2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Douai the population for 2012 is given with 196060 based on 46
municipalities while for the same year the population in the service area is given with
193095 (45 municipalities). To be consistent with other information from the same source

this number has been used for the benchmarking.

Douai is linked to the main railway network being located at the Paris-Lille corridor. It has
direct connections with these cities and other cities in the region as Valenciennes, Arras,

Cambrai etc.

Douai had progressed a busway system as an upgrade of the bus network since the mid-
2000s. However, technology choice for the rolling stock led into huge homologation prob-
lems which delayed the opening for several years. Even when finally opened in 2010 the
vehicles did never work as planned which has resulted to a complete replacement of rolling

stock since 2014!
Network details are highlighted in the main report.

According to the statistics source given above the urban PT-system offers 3.69 Mio vehicle-
kms per year and gains about 4.76 Mio passengers / trips (2012). After a strong decrease
during the construction phase of the tramway (26 Mio. in 2010!), patronage has been in-
creasing since due to the new tramway offer. The input (vehicle-kms) has only increased

slightly from about 9.8 Mio in 2010. Apparent is a rather high number of so-called free trips
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(“voyages gratuits”) which may be a result of a free city-centre shuttle. Taking this into ac-

count the results of the scheme seem less convincing.

Use in the report: Benchmarking, Best practice

Link:  http://www.eveole.com/

Metz
Metz is a French city in the Lorraine region, located in the border region to Luxembourg and
Germany. The city itself has a population of 118000 (2013). With an area size of 41.9 km?

the resulting average density is 2829 inhabitants / kmZ2.

As explained in the main report, French “political”’ cities are usually rather small compared
to cities in other European countries which is a result of missing mergers of smaller villages
or integration in bigger “neighbours”. Therefore the agglomeration of French cities is often
more comparable with other cities in view of any benchmarkings. It is usually also identical
with or near to the service area of the urban PT-network which is regularly organised on

agglomeration level.

The agglomeration of Metz has a population of 221810 (2013). It consists of 44 municipali-
ties which cover an area of 277 km2. The average density on agglomeration level is 801

inhabitants / km?2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Metz the population for 2012 is given with 223719 based on 40
municipalities which in this case is identical with the population in the service area. To be
consistent with other information from the same source this number has been used for the

benchmarking.

Metz is linked to the main railway network and has direct connections with cities as Thion-
ville, Luxembourg, Nancy, Forbach, Saarbriicken and certainly Paris. As Nancy (see be-
low), Metz is not directly linked to the new high-speed corridor East which connects Paris
with Strasbourg. The new station TGV Lorraine is located more or less in the middle be-

tween Metz and Nancy.

Metz has introduced in 2013 a new busway scheme consisting of two corridors overlapping

in the centre. Network details are highlighted in the main report.

According to the statistics source given above the urban PT-system offers 8.1 Mio vehicle-

kms per year and gains about 14.8 Mio passengers / trips (2012). Newer network data in-
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cluding the busway operation are not available yet from this source but there are indications
that the planned target of 16.2 Mio passengers / trips for the whole network had been
reached already in 10/2014, one year after the opening. The busway attracts currently

about 32000 passengers / trips per day — it has been designed for 35000.

Use in the report: Benchmarking, Best Practice

Link:  http://lemet.fr/

Nancy
Nancy is a French city in the Lorraine region, about 280km East of Paris and 120km West
of Strasbourg. The city itself has a population of 104000 (2013). With an area size of 15km?

() the resulting average density is 6934 inhabitants / km?.

As explained in the main report, French “political”’ cities are usually rather small compared
to cities in other European countries which is a result of missing mergers of smaller villages
or integration in bigger “neighbours”. Nancy with its 15km? “city size” is a typical evidence
for this.Therefore the agglomeration of French cities is often more comparable with other
cities in view of any benchmarkings. It is usually also identical with or near to the service

area of the urban PT-network which is regularly organised on agglomeration level.

The agglomeration of Nancy has a population of 256000 (2015). It consists of 20 municipali-
ties which cover an area of 142.3km?. The average density on agglomeration level is 1799

inhabitants / km?2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Nancy the population for 2012 is given with 262638 based on 20
municipalities which in this case is identical with the population in the service area. To be
consistent with other information from the same source this number has been used for the

benchmarking.

Nancy is linked to the main railway network and has a function as a railway node in Eastern
France. It has direct connections with a variety of cities (Metz, Strasbourg, Luxembourg to
name but a few) including Paris (90min by TGV high speed trains). As Metz (see above),
Nancy is not directly linked to the new high-speed corridor East which connects Paris with
Strasbourg. The new station TGV Lorraine is located more or less in the middle between

Metz and Nancy.

The urban bus network saw an upgrade in 2001 when one of the first, so-called rubber-tyre

tramways has been introduced as line 1 (identical technology as in Caen). As the vehicle
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technology is no more available for further extensions, one has decided for classic busway
technology and for 2013 two lines have been converted to this standard (line 2-3). The

“technology future” of line 1 is not decided (see also Caen discussion).

All HQ-lines but also the majority of other bus services are oriented towards the city centre
offering connections to both the railway station and a central interchange node. Several

central corridors are served by several bus lines complimenting each other.

Line 1 operated with a 5min frequency, other HQ-lines in 8-10min frequency at least for

peak hours.

According to the statistics source given above the urban PT-system (bus + tram) offers

10.25 Mio vehicle-kms per year and gains about 30.6 Mio passengers / trips (2012).

Use in the report: Benchmarking

Link: http://www.reseau-stan.com/

The following diagram highlights the densities of the cities / agglomerations used in the
benchmarking. Besides Nancy which appears even on agglomeration level relatively dense,

all other cases are in a range from about 300-1000 inhabitants / km?2.
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Populations are given in the main report.
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Annex 2

Short descriptions of case study cities (Sandnes focus)

Sandnes
Sandnes is a city in the Norwegian county of Rogaland and part of the Nord Jaeren region.
It has a population of 72789 and is the second biggest city in Nord Jaeren. The area size is

285km? (land only) which results in an average density of 254 inhabitants / kmZ2.
For the built up area (“tettsteder”) SSB gives 58000 inhabitants.

Consistent with SSB, which also uses the complete population for calculating population

related ratios, a population of 72789 has been used for Sandnes in the benchmarking.

Sandnes is connected with the main railway line from Stavanger to Egersund (“Jaerbanen”)
which connects further to Kristiansand and Oslo. The Stavanger — Sandnes corridor has
been extended to complete double track and is operated with a 15min frequency. The rail-
way appears well used but with scope for better integration with the bus offer (and vice ver-

sa).
Some ferry services compliment the regional PT-offer.

Sandnes is part of the Nord Jaeren bus network which is currently in an upgrading process
to see a busway concept replacing earlier tramway and tramtrain (Kombibane) plans.

The bus offer (as part of the Nord Jaeren network) appears as both regional and urban but
with out any clear separation or branding. The Sandnes network is oriented towards the
Ruten terminal which is connected to the Sandnes main railway station. The majority of bus

lines terminate at Ruten — timetabling appears focusing on joint arrivals at the terminal.

The offer is calculated with 2.88 Mio vehicle-kms in 2014 (see chapter B.4.2.1); the resulting
patronage is given with 3.73 Mio (calculated as 23.5% of the total Nord Jaeren patronage

according the SSB-statistics; see also B.4.2.1).

Passenger numbers show a positive trend in recent years — a trend which is different to the

Stavanger and Sola development within the Nord Jaeren region.

Use in the report: Benchmarking (focus city)

Link: https://www.kolumbus.no/
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Grenland

Grenland is the name for a region in the Norwegian county of Telemark. It is usually de-
scribing the area of the cities Skien, Porsgrunn, Bamble and Siljan but sometimes also fur-
ther municipalities are included or excluded (e.g. Kragerg and Drangedal included, Siljan
excluded). For the purpose of the benchmarking study the SSB-definition, which includes
Skien, Porsgrunn, Bamble and Siljan, has been used. The population of this region is about
106000. The total area (land only) is summing up to 1366km? which results in an average

(very low!) density of 77 inhabitants / kmZ.

For the built up areas (“tettsteder”) in the four cities SSB delivers 93000 inhabitants and

53km? area size which would result in an average density of 1737 inhabitants/km?.

Consistent with SSB, which also uses the complete population for calculating population

related ratios, a population of 106000 has been used for Grenland in the benchmarking.

The two main cities in Grenland, Skien and Porsgrunn, are both linked to the main railway
line towards Vestfold and further to Oslo. A branch line from Skien to Notodden is connect-
ing in Nordaguttu to/from another main line connecting Oslo with Kristiansand and further to

Stavanger.

The urban bus network in Grenland consists of three metrobus lines and five “standard” bus
lines (“Pendel”’).The three metro bus lines operating in a 10min frequency are responsible

for 83% of the total patronage.

There are two bus terminals in Skien (centre) and Porsgrunn (railway station) where all
metrobus lines meet. The standard lines are with one exception connected either at Skien

or Porsgrunn.

The offer was amounting to 4.94 Mio vehicle-kms in 2014; the resulting patronage is given
with 3.37 Mio (both according SSB-statistics). Telemark Fylkeskommune sources indicate
slightly different numbers (4.7 Mio vehicle-kms (per contract?) and about 3.6 Mio passen-

gers / trips).

Passenger numbers show a positive trend in recent years but had shown a dramatic de-
crease in about 2010 (in SSB-statistics — not in Telemark Fylkeskommune statistics; likely

resulting from different counting or calculating approaches?).

The modal split situation appears very weak with numbers from 2005 indicating only 4% PT-

share vs a car share of 72% (driver + passenger)!

Use in the report: Benchmarking
Link: https://farte.no/
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Kristiansand

Kristiansand is a harbour city in the county of Vest Agder in the South of Norway. It has a
population of 87447. The area size is 261km? (land only) which results in an average densi-
ty of 335 inhabitants / km2. The SSB-definition applied for the “Kristiansand agglomeration”
includes the municipalities of Kristiansand, Vennesla, Songdalen and Sggne. The total pop-
ulation of these muni-cipalities is 118000. With an (increased!) area size of 1027km? the

average density goes down to 115 inhabitants / km 2.

Consistent with SSB, which also uses the complete population for calculating population

related ratios, a population of 118000 has been used for Kristiansand in the benchmarking.

Kristiansand is linked to the main railway line to Oslo in the East respectively Stavanger in
the West.

The city has introduced in 2003 a reorganised bus network with the so-called Metrobus as
the HQ-offer. The scheme showed quite some success in the first years and received quite
some reputation for its innovative approach (at the time). However, it faced increasing prob-
lems towards the end of the last decade (delays, missing priority in increased car traffic vol-
umes, technical problems with passenger information etc) which have led to a downward
patronage trend. Decisions have been taken in 2010 to further upgrade and improve the

system.

The metrobus services operate with a 10-15min frequency for core sections during peak
periods, off peak and other corridors are operated with 20-30min frequencies. The “terminal

structure” is given by the so-called “kvadraturen” formed by four streets around a block.

The offer was amounting to 7.6 Mio vehicle-kms in 2014; the resulting patronage is given

with 7.86 Mio passengers / trips (both according SSB-statistics).

Passenger numbers show more or less stagnation in recent years after the decrease in the
years 2009/10 (SSB-statistics).

Use in the report: Benchmarking

Link: http://www.akt.no/

Tonsberg

Tensberg is a harbour city in the Norwegian county of Vestfold (South-west of Oslo). It has
a population of 41920. The area size is 106km? (land only) which results in an average den-
sity of 395 inhabitants / km?. The SSB-definition applied for the “Ténsberg agglomeration”
includes the municipality of Nettergy. The total population of the two munipalities is 62420 —

this number is used for the benchmarking (in line with the SSB approach).
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Tensberg is linked to the main railway line to Oslo in the East respectively Grenland (Skien,

Porsgrunn) in the West.

The bus system is based on a variety of urban and regional bus lines oriented towards a
central bus terminal where the majority of lines terminate. Frequencies are in a range from

15 to 120 min depending on time and section of a route.

The offer was amounting to 1.88 Mio vehicle-kms in 2014; the resulting patronage is given
with 3.7 Mio passengers / trips (both according SSB-statistics). Also here, as mentioned for
other Norwegian cases, it appears that SSB-data and other local information are differing.
The latter is speaking about 3.27 Mio passengers in Tensberg for 2014 and another 0.82 for
Ngttergy. Reasons for the differences are unclear; the SSB numbers are used to ensure

comparibility with other cases.

Passenger numbers show more or less stagnation in recent years up to 2014 but also a
rather significant increase in the years 2009/10 (SSB-statistics). Local sources speak of a
significant increase in passenger numbers from 2014 to 2015 (+93000 for Tensberg and

Notteroy).

Use in the report: Benchmarking
Link: https://www.vkt.no/
https://www.vkt.no/Aktuelt/ID/431/230000-flere-busspassasijerer-i-2015

Bruchsal

Bruchsal in the German state of Baden-Wurttemberg is a city of 43000 population about
20km North of Karlsruhe. It is part of the Karlsruhe county and owns some centre function
for the neighbouring villages. The city area is 93km? which results in an average density of
460 inhabitants/km?.

The city is part of the KVV (Karlsruher VerkehrsVerbund, the local PTA) and linked to the
Karlsruhe light rail network with connections to both Karlsruhe and other regional destina-
tions. It is also served by the Rhein-Neckar S-Bahn system and shows a total of 8 railway
stops within the city limits. It is also served by 3 regional bus lines but has introduced in
2000 also an additional urban “STADTBUS” scheme with 5 lines.

The scheme offers about 0.58 Mio vehicle-kms and gains about 1.3 Mio passengers / trips

per year (year?).

Use in the report: Benchmarking

Link: http://www.stadtwerke-bruchsal.de/html/page.php?page id=73
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Friedrichshafen
Friedrichshafen is a German city of 58000 population in the state of Baden-Wirttemberg. It
is located at Lake Constance and belonging to the county with the same name. The area

size is about 70km? which results in an average density of 835 inhabitants / km?.

The city is connected to the rail network in several directions, towards Ulm and Stuttgart
respectively to Bregenz and Innsbruck (both in Austria) being main destinations. Six stops
exist within the city limits of which the main station and the harbour station are the most

important ones which are also locations for terminals of the urban and regional buses.

Furthermore there exists a ferry connection to Romanshorn in Switzerland and ship connec-
tions to a number of cities around Lake Constance (Konstanz, Meersburg, Uberlingen, Bre-

genz, Lindau), the latter only in the summer time.

18 bus lines which overlap on certain sections operate during the day in a 30 or 60min fre-
quency. The offer is 1.6 Mio vehicle-kms per year, the annual patronage is 3.6 Mio passen-
gers / trips (2014).

Use in the report: Benchmarking

Link: http://www.stadtverkehr-fn.de/

Giutersloh
Gutersloh in the German state of Northrhine-Westphalia is a city of 96000 population. It is
located 20km from Bielefeld and belongs to the county of Gitersloh. With an area size of

112km? the average density is 860 inhabitants per km>.

The city is well connected to the railway network both in direction of Bielefeld (every 20min)

and Hamm (every 30min).

The urban bus scheme consists of 11 lines operating in a 30min frequency. The rather star-
formed network shows very little overlaps between lines which could give a higher frequen-
cy for the users. The network is oriented towards a bus terminal at the railway station which

is working with a rendezvous principle. It is also the terminal for regional bus lines.

The network offers 1.6 Mio vehicle-kms and gains 3.36 Mio passengers / trips per year
(2011 data).

Use in the report: Benchmarking

Link: https://www.stadtwerke-gt.de/privatkunden/stadtbus/

https://www.stadtwerke-gt.de/uploads/tx itao download/stadtwerke-quetersloh-

stadtbus-jubilaeum.pdf
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Hiirth

Hurth is a German city of 58000 population and belonging to the Rhine-Erft county in
Northrhine-Westphalia. With an area size of 51km? the average density is 1130 inhabitants /
kmZ. The city is directly neighbouring to Cologne in the South-West of it. The city has been
for a long time a centre of brown-coal production and surface mining has touched about one

third of the city area over the years.

Hurth is connected to the railway network with the Hiurth-Kalscheueren station which is lo-
cated at the Cologne-Bonn mainline and served by three regional railway services in an
hourly frequency each. The city is also connected to the Cologne light rail network (line 18,
formerly Kéln-Bonner Eisenbahn (KBE)) with two stops, of which one is also serving as a
terminal for some regional bus lines. The frequency is 10 minutes towards Cologne and 20

minutes towards Bonn.

The urban bus scheme was established under STADTBUS terms (see Lemgo, Dornbirn
etc) in 1997 and consists of 8 lines. One of those connects to the railway station, several to

the light rail stops.

The STADTBUS had in 2010 a yearly offer of 1,185 Mio vehicle-kms which resulted in 3.25
Mio passengers / trips (no updated information available). Buses operate in a 20min fre-

quency and are oriented to a city centre terminal.

Use in the report: Benchmarking

Link: http://www.svh-direkt.de/nc/stadtbus-aktuelles/

Lemgo
Lemgo is a German city of 41000 population in the Northrhine-Westphalia state, belonging
to the Lippe county and located 25km East of Bielefeld. The city area is 101km? which re-

sults in an average density of 404 inhabitants/m?2.

The city is connected to the railway network with a single track, non electrified line, served
with an hourly frequency and shows three railway stops including the main station. The city

is served by numerous regional bus lines which use the railway station as their hub.

In 1994 an urban STADTBUS-network with 5 lines was inaugurated, the first in Germany at
the time which has found many followers in the meantime (e.g. Bruchsal, Hiirth, see above).
The scheme has received a lot of attention and is seen as one of the most successful sys-
tems of this genre in Germany. The urban bus scheme is based on a “rendezvous stop” in

the city centre, two of the urban bus lines are also connecting to the railway station.
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The system offers 845000 vehicle-kms per year and generates about 1.83 Mio passengers /

trips (2014). Passenger numbers have been slightly decreasing in the last years.

Use in the report: Benchmarking

Link: http://www.stadtbus-lemgo.de/

Trier

Trier is a German city of 108000 population and belonging to the Rhineland-Palatinate
state. It is in a border location to Luxembourg and France and owns world heritage status in
view of its buildings respectively ruins from Roman times. The city area covers 117km?
which results in an average density of 926 inhabitants per km2. Two universities with 23000

students form an import share of the population and influence also the PT-offer.

The urban PT-network crosses the city limits and serves a few neighbouring municipalities.
The population of this “service area agglomeration” is 130000 — this number has been used

for the benchmarking.

Trier is connected to the railway network into 4 directions: Saarbriicken, Koblenz, Luxem-

bourg and Perl of which the first two directions are to be seen as the main lines.

The bus terminal at the railway station and the “Porta Nigra” stop are the two main terminals
in the city area. The network is rather complex and clearly influenced by the geographical
and topographical conditions (river valley ...). In the core parts bus lines overlap and offer a

higher frequency to users (see also main report, chapter C.4).

According to information received from Trier the system offers 4.3 Mio vehicle-kms per year
and gains about 16 Mio passengers / trips (2015). The offer appears relatively high for

German bus cities.

Passenger numbers have stayed relatively stable in recent years but the cost coverage ratio

has been strongly improved (see chapter C.1).

Use in the report: Benchmarking, Best practice

Link: http://www.stadtbus.info/

Tubingen

Tlbingen is a German city of 86000 population and belonging to the state of Baden-
Wirttemberg. It is located 30km South of Stuttgart and forms an own agglomeration of
330000 population together with the neighbouring city of Reutlingen (110000 population).

With an area of 108km? the resulting average density is 794 inhabitants / kmZ2.

With an average age of 39 years it is the “youngest” city in Germany — this being certainly

connected to its university background.
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Tlbingen shows 6 railway stops within the city limits; the main railway station is a node sta-

tion for regional railway services.

The urban bus scheme (see also main report) offered 3.5 Mio kms in 2014 and gained 20.6

Mio passengers / trips.

Use in the report: Benchmarking, Best practice

Link:  http://www.swtue.de/stadtverkehr/liniennetz.html

Dornbirn

Dornbirn in the Austrian state of Vorarlberg has a population of 48000 and is the biggest city
in this state (10" biggest in Austria). The city area is 120km? which results in an average
density of 400 inhabitants/km?.

The city is an economical centre and a regional traffic node. It is linked to the railway net-
work being located at the mainline from Lindau (Germany) toBludenz (and further to Inns-
bruck). The city has four railway stops, one of which is the main railway station which has

been developed into a mobility turntable.

According to information received from Dornbirn the system offers 1.1 Mio vehicle-kms per
year and gains about 3.5 Mio passengers / trips (2015). This is a lower number than report-
ed in earlier years; the reason is the introduction of a vehicle-based counting system while

older numbers have been calculated from ticket sales.

Dornbirn is a hub for regional bus transport (called Landbus) but has also been introducing
one of the very first STADTBUS schemes in 1991 which has gained model function for

many other systems of this genre (see also main report).

Use in the report: Benchmarking, Best practice
Link: http://stadtbus.dornbirn.at/

Schaffhausen
Schaffhausen is a Swiss city of 38000 population and the capital of the canton of the same
name. The city is located at the border to Germany. With an area of 41.8km? the resulting

density is 860 inhabitants / km2. The canton of Schaffhausen has a population of 79000.

The urban PT-network crosses the city limits and serves a few neighbouring municipalities.
The population of this “service area agglomeration” is 46000 — this number has been used

for the benchmarking.
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Schaffhausen is connected to the railway network and has access to both Swiss and Ger-
man destinations (e.g. Zurich, Basel (via Germany), Stuttgart etc). The railway station is
owned 65% by SBB (Swiss State railway) and DB (Deutsche Bahn).

The urban network (see also main report) consists of one trolleybus line and six other bus
lines which are operated with 10min frequency during the day. The system offers 2.7 Mio
vehicle-kms to the citizens every year, the resulting patronage being 13.5 Mio passengers /
trips (2014). The annual report (see link) offers very detailed input and output data also for

single bus lines.

Use in the report: Benchmarking, Best practice
Link:  http://www.vbsh.ch/
http://www.vbsh.ch/images/pdf/geschbericht/vbsh geschaeftsbericht 2014.pdf

Winterthur

Winterthur is a Swiss city in the canton of Zurich own a population of 106000 and is the
sixth biggest city in Switzerland. Despite of being only 20km away from Zurich, Winterhur
and its neighbouring villages form a sparate agglomeration of 123000 inhabitants. With an

area size of 68km? the average density is 1569 inhabitants / km?2.

Winterhur is a major railway node and its main station shows the fourth biggest frequency in
Switzerland (122000 passengers per day!) — besides regional and long-distance services it

is served by 10 S-Bahn lines of the Zurich network.

There is a regional bus offer which adds about 1 Mio vehicle-kms and 1.65 Mio passengers
/ trips to the urban results which have been used in the benchmarking (3.96 Mio vehicle-
kms / 24.6 Mio passengers / trips (2014)). The bus network consists of trolley bus and
standard bus lines and is strongly oriented towards the main railway station. It is based on

through running lines for the 10 urban bus lines while regional bus lines terminate.

Use in the report: Benchmarking
Link: http://stadtbus.winterthur.ch/

Boulogne-sur-Mer

Boulogne-sur-Mer is a French city in the Nord Pas de Calais Picardie region, located at the
English Channel. It is still the biggest fishing port in France. The city itself has a population
of 42537 (2013). With an area size of 8.4km? (!) the resulting average density is 5050 inhab-

itants / km?2.

As explained in the main report, French “political”’ cities are usually rather small compared

to cities in other European countries which is a result of missing mergers of smaller villages
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or integration in bigger “neighbours”. Boulogne with only a bit more than 8km2 “city size” is
a typical evidence for this.Therefore the agglomeration of French cities is often more com-
parable with other cities in view of any benchmarkings. It is usually also identical with or
near to the service area of the urban PT-network which is regularly organised on agglomer-

ation level.

The agglomeration of Boulogne has a population of 117208 (2013). It consists of 22 munici-
palities which cover an area of 205.1km2. The average density on agglomeration level is
571 inhabitants / km2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Boulogne the population for 2012 is given with 120476 based on
22 municipalities which in this case is identical with the population in the service area. To be
consistent with other information from the same source this number has been used for the

benchmarking.

Boulogne is linked to the main railway network and has direct connections with cities as

Amiens, Lille, Calais, Arras, but also to Paris.

The urban bus system is based on 21 lines (2012) which are oriented to two terminals at the
railway station and in the centre (“Place de France”). The frequencies of the different lines
range from 20 to 40 (!) min, frequencies are also differing within line as denser frequencies
are regularly ending at certain stops and only some buses continue beyond. Several corri-
dors are operated jointly by different bus lines resulting in somewhat denser frequencies;

however, still not resulting in clear, easy to understand total frequencies.

According to the statistics source given above the urban bus system offers 2.06 Mio vehi-
cle-kms per year and gains about 6.94 Mio passengers / trips (2012). Both input and output
have decreased since 2007. Apparent is a rather high number of so-called free trips (“voy-
ages gratuits”) which may be a result of a free city-centre shuttle. Taking this into account

the results of the scheme seem less convincing.

A new operation contract has been issued from 2013. Any network changes resulting from

such are not yet included to the statistics.

Use in the report: Benchmarking

Link: https://www.marineo.fr/
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Colmar
Colmar is a French city in the Alsace region, located in the Rhine valley near the German
border. The city itself has a population of 67956 (2013). With an area size of 66km? the re-

sulting average density is 1020 inhabitants / km?.

As explained in the main report, French “political”’ cities are usually rather small compared
to cities in other European countries which is a result of missing mergers of smaller villages
or integration in bigger “neighbours”. Therefore the agglomeration of French cities is often
more comparable with other cities in view of any benchmarkings. It is usually also identical
with or near to the service area of the urban PT-network which is regularly organised on

agglomeration level.

The agglomeration of Colmar has a population of 110978 (2013). It consists of 21 munici-
palities (7 added from 2016) which cover an area of 242.8km2. The average density on ag-

glomeration level is 457 inhabitants / km?2.

French national PT-statistics (Annuaire statistique: transports collectifs urbains; by CERTU)
give very detailed information on the results of all French PT-operators including population
in the service area of the netwoks. These numbers may differ from the actual city or ag-
glomeration numbers. For Colmar the population for 2012 is given with 104537 based on 14
municipalities while for the same year the population in the service area is given with
113636 (22 municipalities). To be consistent with other information from the same source

this number has been used for the benchmarking.

Colmar is linked to the main railway line from Strasbourg to Mulhouse; both these are node

stations giving access to long distance trains into France, Germany and Switzerland.

The urban bus system is based on 20 lines which are oriented to two terminals at the rail-
way station and in the centre (“Theatre”). The frequencies of the different lines range from
10min to 60min, frequencies are also differing within line as denser frequencies are regular-

ly ending at certain stops and only some buses continue beyond.

According to the statistics source given above the urban bus system offers 2.06 Mio vehi-
cle-kms per year and gains about 6.94 Mio passengers / trips (2012). Both input and output

have increased since 2007.

A new operation contract has been issued from 2013. Any network changes resulting from

such are not yet included to the statistics.

Use in the report: Benchmarking

Link: http://www.agglo-colmar.fr/transports-urbains / http://www.trace-colmar.fr/
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The following diagrams summarise the population and densities of the Sandnes related

benchmarking cities.

Population

Density (inhabitants / km?)
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Visible is the populatian range of the case study cities between 40000 and 130000
population. Even more important is the evidence that all cities respectively agglomerations
are in a comparable density range. Only Winterthur and to some extent Hurth could be seen
as “too dense” compared to the others. The very low density for Grenland and Kristiansand
is a result of a huge hinterland which gives a slightly misleading touch to the situation.
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Annex 3

Tabell over busslinjer som kjgrer delvis i Sandnes

Buss | Beskrivelse Avganger | Tall Total avgang: Total Antall km | Antall km
Linje &nretning &nretning avgang: | i pr ar
to Sandnes || Sandes
retning
z Sandnes- man-fre &1 BETx0dxb=21000 [ 8252 0.0 2BBT7R2
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Gausel sendag 31 31x52=1612
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Stavanger- Swganger 18x51=918
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Vardeneset
3 sandnes- man-fre oo DhxDlxb=1r100] 28504 4.4 176138
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Hillevag- minuz gul | m-F28 MU E:
Stavanger- swganger 10 2Ex51=1428
Fvemevik-Visie 10x51=01F
Hageby Total: 19802
g Sandnes- man-fra T TxbZxb=T14820 | 28676 [] 18BEE6
kwadrat-Forus- | lerdag 17 1Tx52=054
Sols-Flyplass- | sendag 13 13x52=678
Tanager- minuz gul | m-f34 Jdx5i=1734
Sunde-Madls- | swgsnger Fi2x13 | 12x13=156
Stavanger =i3x1d | 13x14=182
Total: 142308
XED Sandnes- man-fre ol D Txbdxb=132001 24450 [ 168120
Fwadrat-Forus- | lerdag 0
Ui5-Sus- sendag a
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[Hundwag) Swganger m-20 S1X20=1020
Total: 12240
22 Sandnes- man-fre 23 23x02x5=00E0 13530 [ BET945
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Crrstad- sendag 4 4x52=208
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Swganger 5ix5=255
Total: ETES
23 sandnes- man-fre L] Slxbdxo=TU40 | 22500 1.2 25BTT0
Figgio-Algérd | lerdag 15 16x62=832
sgndag 14 14x52=728
minus ‘gul MU E:
Swganger =10 Sixi0=510
Total: 11450
52 sandnes- man-fre 2407 da Dxadxo=0ail | 13d7a 0.2 ¥ FEE]
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Swganger - 5ixT=357
“inkl. 1 Total: BE3T
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(50%
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