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Abstract

Title : Travel Demand Management : a comparative analysis between the cities of
Groningen and Liege (Belgium)

Subtitle : Possible transfer of TDM measures from Groningen to Liege

Author : Catherine MALOIR
Supervisors : Dr. P. Ike and Dr. F. Niekerk

Abstract : This master thesis takes place in the broader debate concerning the paradigm
shift that occurred in transport planning these last decades, namely the shift
from the “demand-led” towards the “management-led” transport paradigm. This
shift has been mainly caused by the incapacity of the classical “four stages”
model to satisfy the always growing mobility demand and to preserve the
environment and public health. These observations have pushed policy-makers
to develop new, more sustainable solutions. It is in this context that the concept
of Sustainable Transport System is born ; the Travel Demand Management
(TDM) being one of its main components.

This work aims at drawing a list of TDM measures that are in application in
Groningen and that could be transferred to the Liege context to improve its
transport system.

In that perspective, a practical analysis of the transport system of both studied
cities has been carried out : the context within which they have developed has
been described, the main elements constituting their respective transport
networks have been identified, and the TDM measures in application in both
cities have been evaluated. This analysis has put to the fore numerous
differences between the transport system of Groningen and the one of Liege.
These ones do not facilitate transfer possibilities between the two cities.
However, a list of TDM measures that carefully takes these differences into
account has been drawn. These measures concern (1) the improvement of the
public transport services, (2) the development of a coherent parking policy, and
(3) the promotion of bike use. In fact, the major shortcomings that Liege is
facing in each of these three issues have been pointed out and efficient
solutions have been looked for in the Groningen’s experience. These solutions
have been largely detailed.

Finally, some additional recommendations regarding the scope of this thesis and
the possible practical implementation of the results in Liege have been
formulated.

Keywords : Sustainable Transport System, Travel Demand Management, TDM measures
transfer, Mobility Management & Traffic Management, Transport Network
Analysis, Transport Policy, Alternative Transport Modes
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Travel Demand Management : een vergelijkende analyse tussen Groningen en
Luik (Belgie)

Mogelijke overdracht van TDM-maatregelen van Groningen naar Luik

Catherine MALOIR
Dr. P. Ike en Dr. F. Niekerk

Deze scriptie plaatst zichzelf in het brede debat over de paradigmaverandering
die de afgelopen decennia plaats heeft gevonden in de transportplanning. De
verandering waarover gesproken wordt is de verschuiving van een “demand-
led ” naar een “management-led” paradigma. Deze verschuiving wordt met
name veroorzaakt door het gebrek van het “vier stappen model” om te
kunnen voldoen aan de altijd groeiende vraag naar mobiliteit en
milieubescherming. Deze constatering heeft beleidsmakers ertoe gedwongen
om duurzamere oplossingen te ontwikkelen. In deze context is het Sustainable
Transport System ontwikkeld, waarvan Travel Demand Management (TDM)
een van de voornaamste componenten is.

Het doel van dit document is om een lijst met TDM-maatregelen op te stellen
die in Groningen gebruikt worden en die in Luik gebruikt zouden kunnen
worden om daar het transportsysteem te verbeteren.

Om dit te realiseren is een praktische analyse van het transportsysteem van
beide steden uitgevoerd: er wordt beschreven in welke context elke stad
zichzelf ontwikkeld heeft, de belangrijkste elementen waaruit de
respectievelijke transportnetwerken zijn opgebouwd worden geidentificeerd en
de TDM-maatregelen in beide steden worden geévalueerd. Deze analyse heeft
veel verschillen tussen de transportsystemen van Groningen en Luik naar
voren gebracht. Deze verschillen zorgen ervoor dat een overdracht van
bestaande maatregelen niet mogelijk is. In plaats daarvan is er een lijst met
TDM-maatregelen opgesteld die nauwkeurig rekening houdt met deze
verschillen. Deze maatregelen omvatten (1) de verbetering van het openbaar
vervoer, (2) de ontwikkeling van een coherent parkeerbeleid en (3) het
bevorderen van het gebruik van de fiets. De belangrijkste tekortkomingen die
Luik heeft op het gebied van deze drie punten worden geidentificeerd en er
worden efficiénte oplossingen aangedragen, gebaseerd op de ervaringen in
Groningen. Deze oplossingen worden gedetailleerd beschreven.

Tot slot zijn wat aanvullende aanbevelingen met betrekking tot het onderwerp
van deze scriptie en de mogelijke praktische implementatie van de resultaten
in Luik geformuleerd.
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Travel Demand Management : Une analyse comparative entre les villes de
Groningue et de Liége

Possibilités de transfert de TDM mesures de Groningue vers Liége

Catherine MALOIR
Dr. P. Ike et Dr. F. Niekerk

Ce mémoire se situe dans le débat relatif au changement de paradigme qui est
survenu dans la planification des transports ces derniéres décennies, a savoir le
passage du “demand-led ” au “management-led” paradigme. Ce changement a
été principalement causé par lincapacité du traditionnel “modéle en quatre
étapes” a satisfaire la demande en mobilité sans cesse croissante et a préserver
I'environnement et la santé publique. Ces observations ont poussé les
responsables politiques a proposer de nouvelles solutions, plus durables. C'est
dans ce contexte que le concept de Sustainable Transport System* est né ; le
Travel Demand Management* étant une de ses principales composantes.

Ce mémoire vise a proposer une liste de TDM mesures en application a
Groningue et qui pourraient étre transférées a Liége pour améliorer son
systéme de transport.

Dans cette perspective, le systétme de transport des deux villes étudiées a été
analysé : le contexte dans lequel elles évoluent a été décrit, les principaux
éléments qui constituent leur réseaux de transport respectif ont été identifiés,
et les TDM mesures qui y sont en application ont été évaluées. Cette analyse a
mis en évidence de nombreuses différences entre le systéme de transport de
Groningue et celui de Liége. Celles-ci réduisent les possibilités de transfert entre
les deux villes. Une liste de TDM mesures qui prend prudemment en compte
ces différences a néanmoins pu étre établie. Ces mesures concernent (1)
I'amélioration des services de transport publics, (2) le développement d'une
politique de parking cohérente, et (3) la promotion du vélo. Concrétement, les
points faibles que connait Liege dans ces trois domaines ont été épinglés, et
des solutions efficaces ont été recherchées dans I'expérience de Groningue. Ces
propositions ont été largement détaillées.

Finalement, quelques recommandations quant a I'envergure du sujet traité dans
ce mémoire et a la possibilité d’appliquer les résultats obtenus a Liége ont été
formulées.

* Ces termes sont généralement traduits par “Systéme de Transport Durable”
et “Gestion de la Demande en Déplacements” (GDD)
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Glossary

This glossary provides extra information on themterwhich are employed all along this
master thesis. In fact, all the terms which ardtemiinitalic in the text are defined in the
glossary. This process allows firstly, to lightée text, and secondly, to provide to the reader
a broad vision on the typical Travel Demand Managnterminology.

The definitions which are provided here are a cdetipn of information found in different
reference documents. The main source of informaothe Travel Demand Management
Encyclopedia edited by the Victoria Transport Pplinstitute. When it was necessary, the
definitions were completed by additional informatioollected in more specific documents
(e.g. EPOMM, European Platform on Mobility Manag&mgMAX project, Definition and
Categorisation of Mobility Management Measures ; 3#A0C and MOMENTUM projects,
Mobility Management in Urban Environment ; SMILEhg gateway to Sustainable Mobility,
COST transport actions ; ...).

Alternative Work Schedules (also calledvariable Work Hours) include the following work
alternatives :
- Flextime: employees are allowed some flexibility in theailgd work schedules
- Compressed workweek : employees work fewer days, but the daily work scibeeds
longer
- Saggered shifts : work schedules shifts are regularly staggereetiuce the number
of employees arriving and leaving a worksite at trme. This has a similar effect on
traffic as flextime, but does not provide to indival employees as much control over
their schedules.

Bicycle facilities refer to the various improvements which are realito favour bike use and
bike flows. This includes for example facilitiescbuas :

- Secure or non-secure bike parking facilities

- Special bike signs system what allows an easy and quick reading of bike agyrand
provides a good indicators system to guide effitydnikers through urban area.

- Adapted traffic lights and circulation rules such asright turn on red (wherever
possible, right-turning cyclists do not need to twar a traffic light), smultaneous
green traffic lights (wherever possible, cyclists are given simultanegregn lights in
all four directions of an intersectiorgiagonally cross the intersections (to cross the
intersection, cyclists are allowed to cut diagonaltross the intersection during one
green light),priority to bike in traffic lights (during a complete light's sequence,
cyclists have two green lights in the time thasaget only one), etc.

Xi



- Whedling ramps : sometimes it is necessary for cyclists to usistieg bridges or
subways equipped only with stairs. Wheeling rampy be added to one or both sides
of stairs to facilitate the climbing of stairs.

- Bike and pedestrian bridges : narrow bridges exclusively reserved for pedastiand
bikes crossings. This provides a short cut and alédenative to these road users.

- Limited one-way streets : adapted circulation plan within which on certesads bikers
are allowed to use streets in both directions wtalies are only allowed to go through
one direction. This allows the bikers to use thert&st way between two points (no
itinerary constraint) and also to slow down cafficzasince car drivers have to be
constantly cautious to bikers.

- Roundabouts : more and more intersections are being convendroundabouts to
reduce, among other things, the number of cyclingidents. Cyclists in the
roundabouts have the right of way over turning meghicle traffic.

- Bubbled bicycle lanes : these are separate waiting zones for bicycleshwhave been
created at many traffic lights. In these lanes,listgc wait in front of the cars.
Consequently, they are less exposed to exhaudhagcdccan start more quickly, what
better accommodates motorists who wish to turn.

- Public Bike System (also calledBike sharing facilities) : to provide convenient rental
bikes intended for short (less than 5 kilometregijtarian urban trips. A typical
public bike system consists of a fleet of bicyckesetwork of automated stations (also
called points) where bikes are stored, and bike redistributiond anaintenance
programs.

Bus Rapid Transit (BRT) is a broad term given to a variety of transpaotatsystems that,
through improvements to infrastructure, vehicled a@rvices, attempt to use buses to provide
higher quality and cost-effective transit servitesn ordinary bus lines. Ideally, the goal of
such systems is at least to approach the servigktygof rail transit while still enjoying the
cost savings of bus transit. A BRT system shoutduohe most of the following features :
exclusive right-of-way lanes (or bus lanes), freguaigh-capacity and high-quality vehicles
(that are easy to board, quiet, clean and comfi@tahn integrated fare system and a good
modal integration. Moreover, to be successful, B&Btem also has to be supported by
marketing (e.g. public transport campaigns, edanatiprograms, ...) and customer services
(e.g. mobility centres, pre-trip and during the triaveller information system, ...).

Car free zones (also known asuto-free zones and pedestrian zones) are areas of a city or
town in which car traffic is prohibited.

Carsharing refers to automobile rental services intended ubsstute for private vehicle
ownership.

Commuter financial incentives include several types of incentives that encoutgrnative
commute modes. These are among others :
- Parking cash out : commuters who are offered subsidized parkingaése offered the
cash equivalent if they use alternative travel nsode
- Travel allowances : financial payment provided to employees insteddparking
subsidies. Commuters can freely use this moneyato fpr parking or for another
travel mode.
- Transit and rideshare benefits : free or discounted transit fares provided to leyges.
- Reduced employee parking subsidies : commuters who drive must pay some or all of
their parking costs (parking pricing).
- Taxand other government policies that support such strategies.
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Express commuter bus services (also calledexpress regional buses) refer to fast bus services
that connect efficiently urban areas to the redisoarounding areas.

Intelligent transportation system (ITS) is a system of hardware, software, and operalass t
allow better monitoring and control of traffic imder to optimize traffic flows. In fact, ITS
allows to monitor traffic flows through the use sénsors and live cameras or analyzing
cellular phone data travelling in cars (floatindldar data) and in turn to reroute traffic as
needed through the use of various traveller infoionaneans.

Land use and zoning policies covers a variety of factors such as dgnsiccessibility and
connectivity, functions mix, and site design. Thémad use factors affect largely traveller
behaviour by affecting the distances that needetdrévelled between destinations, and the
relative efficiency of different modes.

Light Rail Transit (LRT) (also calledtrams or trolleys) is a form of urban rail public
transportation that generally has an intermediaggacity and speed between heavy rail and
metro systems and traditional bus systems. The ieused to refer to modern tram systems
with extensive priority signaling at intersectiaist mostly operate in private rights-of-way
separated from other traffic (at least 30% ofatste) to maximize travel speeds and minimize
congestion delay.

Park & Ride consists of parking facilities located at trarsdtions, bus stops and highway
onramps, particularly at the urban fringe, to féeié public transit and rideshare use
(carpooling and vanpooling in which vehicles cadglitional passengers).

Parking management refers to strategies that result in more efficiesg of parking resources,
including sharing, regulating and pricing of parkifacilities, more accurate and flexible
parking requirements (parking standards reflectpifud&ing demand and costs at a particular
location, taking into account geographic, demogi@péconomic and management factors),
use of fringe parking facilities (park and ride ifdies), improved user information, and
incentives to use alternative modes.

Parking pricing means that motorists pay directly for using parkeglities. Parking pricing
may be implemented as a TDM strategy (to reducéchkeelraffic in an area), as a parking
management strategy (to reduce parking problerasparticular location), to recover parking
facility costs, to generate revenue for other psgso(such as a local transportation program
or downtown improvement neighbourhoods), or foombination of these objectives.

Pedestrian facilities refer to the set of facilities which exist in urbareas to improve walking
trips. These are for example extensive pedestri@assstreets, large and good quality
sidewalks, numerous pedestrian crossings, adaptbesprian-oriented traffic lights, ... These
facilities have to be made easily accessible bwtorg location-efficient, clustered, mixed
land use patterns, with good road and path coniggtand pedestrian-oriented buildings.

Pre-trip travel information service allows travellers to access a complete range aftime
multimodal transportation information at home, wodnd other major sites where trips
originate. Information on road network conditiomsidents, weather, and transit services, are
conveyed through these systems to provide trageligith the latest conditions and
opportunities in order to plan their travel. Basgdthis information, the traveller can select
the best departure time, route and modes of travgderhaps decide not to make the trip at
all.

Real-time traveller information system refers to the package of information concerning
available parking spaces, road closures or ac@dentwhich are dispatched to traveller via
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means such as parking messages, diversion andaditer route messages, radio/internet/TV
traffic announcements, warning signals, publicgpant information, ...

Rideshare matching (or ridematching) services refers to services which help travellers to find
travel partners to practice ridesharing (car- ampaoling).

Ridesharing (also calledcarpooling) is the shared use of a car by the driver andaormaore
passengers, usually for commuting. When traveleraat use their own car but rented vans
(often supplied by employers, non-profit organiaasi or government agencies), this activity
is calledvanpooling. Ridesharing contributes largely to reducing tlienber of vehicles at
peak hours, what reduces congestion.

Road Pricing means that motorists pay directly for driving ompaaticular roadway or in a
particular area. Road Pricing has two general ¢ revenue generation and congestion
management. There are many different types of pseihg. The most commonly used are
road tolls, congestion pricing (variable time apace road tolls according to the congestion
level intended to reduce peak-period traffic volgimecordon area tolls (fees paid by
motorists to drive in a particular area, usuallgity centre), high occupancy toll lanes (high
occupancy vehicles lanes that also allow use bmigeld number of low occupancy vehicles
if they pay a toll).

Shuttle service (or city buses services) refers topublic transport system operating at frequent
intervals on a short route, often between two looat without (or with few) intermediate
stops. This service is often associated with a ReHity, to transfer people from the car park
(where they let their car) to the city centre.

Soeed reduction refers to various strategies which aim at redudragfic speeds. Reducing
traffic speeds tends to improve walking and cychogditions, increase safety, reduce air and
noise pollution, encourage more compact developnand reduce total automobile travel.
These strategies include traffic calming, but amsaximal speed limit reduction, speed
enforcement improvement, signage improvement,icraffht synchronization optimization.

Taxi servicerefers to for-hire automobile travel supplied biwate companies.

Traffic calming refers to various design features and strategitsnded to reduce vehicle
traffic speeds and volumes on a particular roadWdnycanes, speed tables, roundabouts and
street trees are common examples of such stratdgeffic calming projects can range from
minor modifications of an individual street to comjpensive redesign of a road network.

TDM marketing strategies investigate the types of transportaservices people want,
identify barriers to alternative modes, and promge of efficient transport options. Specific
TDM marketing activities are surveys, (un)targetethrketing campaigns, alternative
transport modes promotion, educational programrdesijgn and diffusion of user guide
manuals, ...

Telework(ing) is a general term for the use of telecommunicatifielephone, fax, email,
websites, video connections, etc.) to substitutgpfrysical travel. That includes for example
telecommuting (employees work from home rather thacentral office), teleconferencing
(use of live video connections as a substitutepfoysical meetings), Internet-shopping (for
shopping, banking, etc.), telelearning or telesiogly (teachers and students use
telecommunications as a substitute for physicaltmgs), ...

Traffic signal control is a measure which favours bus flows at traffyhis crossroads by, for
example, giving to buses longer green lights tlmanars. This measure is especially used to
restrain car use and increase public transport hepdiain urban areas.
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1.1. CONTEXT OF THE RESEARCH

Cities are nowadays facing increasing problems siscbongestion, air and noise pollutions,
degradation of urban life quality, ... due to tleng use of cars. In the developed countries as
well as in the developing ones, the car dependengyowing. Cities all over the world are
thus confronted to a big challenge : dealing whiirt congestion problems as well as limiting
the environmental pollutions.

To understand the current problematic situationvkmdoy the majority of urban areas
regarding transportation issues, it is necessamntterstand the evolution that have known
the transport planning practices during the lag flecades. The end of the Second World
War stood out the beginning of the automobile @ansequently to the success that met the
car industry, new infrastructures and parking faeg were needed to satisfy the increasing
demand for personal mobility. The large amount efvnnfrastructures which were build
during the 1950s and 1960s, particularly the cositsn of main roads and boulevards, have
drawn the urban structure that cities still haveradays. This period was characterized by the
car ownership primacy as well as by a logical dheclf public transport use. Two decades
ago, this traditiondldemand-led” transport paradigm was not considered as an appropriate
solution anymore. This one was hard to justify esoitally, socially and environmentally. It
was thus necessary to find another solution toeti#less building of new infrastructures, a
more sustainable one. In this context, in the [E80s transport planning process knew a
paradigm shift from the extension of roads capattyards the management of the travel
demand, also known under the nafn@nagement-led” transport paradigm. Since this
period, the key word of transport planning becarhe tmanagement of the existing
infrastructures and networks. In practice, that msethat governments (national, regional,
local authorities) had and still have to find apprate solutions to solve, or at least limit,
transportation problems according to the specibicditions of each urban area. In this task,
numerous instruments aiming to manage the travaebhdd were developed and implemented,
and have led to more or less good results. Thefsgbssible tools in this field is really rich
and continues to grow.

In the Netherlands this paradigm shift from demand-led to managereshttransport
planning happened at the end of the 1980s with plélication of the Tweede
Structuurschema Verkeer en Vervoer (SVV 1l). Indaetil the publication of this document,
the previous policy documents on transportationevsarpply-oriented, and largely favoured
the construction of, and planning for, new infrastures. In contrast, the SVV Il policy
document, published in 1988, aimed at avoiding fitglgrowth by forcing as many citizens
as possible into public transport (to avoid kiloresttravelled by car). In this goal, a broad
package of measures was formulated, including “pastd “pull” measures such as road
pricing, improvement of public transport, promotiogecling and mobility management. The
package also included a restrictive land-use pplibg so-called ABC-policy. “With this
visionary national policy document, The Netherlapdsitioned itself as a European front-
runner with regard to transport demand managem@COMM, 2007). This trend was
pursued until 2000 when a new contrasting transpolicy was published, the “Nationaal
Verkeers- en Vervoersplan(NVVP). This document acknowledges that the Dutch
government has failed in his task to reduce mgbiltoreover, since this year, mobility is not
seen anymore as something that we have to redugeratively but, on the contrary, as
something that we have to promote. The core mesdaitps policy is the focus on the needs
of the citizen to be mobile. So, the NVVP embraossbility as a social need. Its main



objective is to accommodate travel needs in anrateunanner, having a more neutral
attitude towards the different transport modes (agouring not only public transport trips

but also car trips when this mode is more approgyridn this task, the National Government
has a more modest role in meeting of transport s1eltd mission is mainly to provide

sufficient infrastructures (by favouring a morei@ént use of existing infrastructures, or in
some extreme cases, by building new infrastruciusdsle minimizing as much as possible
the adverse effects of transport (NVVP, 2001). Mgbwas thus fun again ! Then, the most
recent policy document (Nota Mobiliteit, 2004) mioek a little bit this message by stating
that mobility is an (economic) must that has toféalitated, but not always and not in an
unlimited way (Bouwman and Linden in Linden and Ydp2004, p.282).

Besides this broad national paradigm shift, thallecithorities of the city dgroningen have
decided to follow another evolution. So, in the A9%nd 1960s the right-of-way principles
had dominated transport policy and planning in @Grgen (as in many other European cities).
The spatial planning of that time aimed at incnegghe private-car capacities of the inner
city considerably and at deconcentrating the uffibactions of the inner city (Bratzel, 1998,
p.185). However, the city has known a radical tpams shift through the 1970s. Indeed,
around 1970 a significant change occurred in thegmion of the role of transport in
Groningen. Students and young left-wing local poans rejected the 1969 master plan for
demolishing buildings and extending the capacityradd infrastructure in the city. New
discourses on transport issues emerged. Sincértigtthe city has experimented a shift from
given the priority to roads construction to theegration of environmental considerations into
transport policy and planning. This integration wmaaterialized through the implementation
of two new policies. The first influential policyas published in 1972, when the local left-
wing government decided to put more emphasis onetheronmental quality and on the
guality of life in the city centre, e.g. througiwler acceptance levels of noise and air pollution
and through improved conditions for pedestrianse Mbaxt significant change, and probably
the most widely known, came in 1977 with the impdeation of the Traffic Circulation
Plan. This plan resulted in an extensive restruaguof traffic in the inner city. Its two main
consequences were a significant decrease of théeruof cars in the inner city, and a rapid
increased of the use of public transport and sofiedes of transport (walking and bicycling).
These two early main changes were quite revolutiofaa that time. They have, without any
doubt, played the biggest role in the improvemdrthe liveability and mobility in the inner
city. Presently the city is often designated asafithe best example of the compact-bike city,
with a great percentage of trips made by bike arnjdyeng of a great bike network. In this
respect, the city has been recognised as beingregr in the development of sustainable
transport policy (Hansen C., 2005, p.4). Howevespite this drastic improvement of the
mobility in the inner city, the city experience®ging congestion and pollution problems on
its ring. This is due to the fact that the citynegents a big concentration of jobs and services
that attracts a growing part of people from thetNd&etherlands. Actually, half of the people
who work in Groningen live in the outskirts of tbigy or in the regional area (Kramer, 2003,
p.1). Since the major flows of commuters are confingh outside the municipal boundaries,
the solution to this problem has a more regionalesision. This asks for a wider vision of
mobility issue and for an inter-municipal coordinat In that perspective, the national
government has designated 6 urban networks to fitvenso-called “nationaal stedelijk
netwerk” (VROM, Nota Ruimte 2006). The region Grogen-Assen is one of these 6
networks.

! Here, the ‘right-of-way’ principle is used as a @ to describe, what seemed to be the ruling saploy of
the 1960s in particular, that new roads througlesiand towns had priority, and a right, over th@ntenance of
old buildings and neighbourhoods (Hansen, 2005, p.4



In Belgium, like in the Netherlands, large infrastructure kgowere conducted in the post
War period. These works were particularly of a éaegtent in Belgium, which led the country
to develop one of the densest road network in thddn(14,5 km. per 1 000 inhabitants in
Belgium in comparison to 10 km. per 1 000 inhahiafor the European averdiyjeThis
period was characterised not only by the buildifighe main highways junctions between
cities but also by the construction of the so chllerban highways” penetrating up to the
urban densely populated areas. These urban exmgsshave radically changed the
environment and the structure of many Belgian sitiehese large-scaled works ended in the
mid of the 1980s. Then, in 1989 the regionalisatbrpublic works and transport led to a
drastic diminution of the public budget for roadfrastructures. Rather logically, this
budgetary reduction has made impossible the bgjldfimew infrastructures, the maintenance
of the existing roads being made even sometimeBlgratic. At the municipal level, the
actions led by the local governments came dowmngduai long time mostly to maximise the
space available for cars and transport in genasadn answer of the rising demand for travel,
without paying lots of attention to the urban qualof life. In Wallonia, this trend is
challenged since 1998, when the regional governneghted its “charte de mobilité
communale” (municipal mobility charter) (Région Waine, 1998). In response to the rising
pollution and congestion problems that knows thgoritg of the Walloon cities, “the public
authorities try henceforth to adapt the developnoéite road infrastructures by dealing with
the flows into a more strategic way and better ssthpo the needs. The objective is to assure
the efficacy and efficiency of all transport modas well as of the future economic
development while respecting the environment. [tacpce, that means that the Walloon
Region] induces municipalities and the bus pubflingport company (TEC group) to
undertake actions together, through concrete pgjéx improve the mobility of the citizens
and the exploitations conditions of the public sort. [...] The Walloon region commits
itself to financially and technically help the maipialities which would carry out a transport
study aiming at the improvement of its mobility mgement, [in other words, the preparation
of Plan Communal de Mobilit¢ — PCM (municipal mdlilplan)” (Charte de mobilité
communale, 1998).

Consequently, the city dfiege, like many other Walloon cities, implemented ignoPCM in
2004. The key principles laid down in this mobilgian find their origins into the “Plan de
Déplacement et de Stationnement - PDS” (Displacénaew Parking Plan) which was
published in 1999. At that time, the local authestof Liege started to become aware to the
rising mobility problems that appeared in the cifhis plan was therefore commissioned to
find solutions that could improve the mobility, atiais also the life quality, in the city. The
proposed strategy rests on the development of dimmdal concept. Indeed, this plan
acknowledged already 10 years ago the need to tharytransport supply in the city by
providing other attractive alternatives to car gsére. to improve the quality of public
transport services and to favour the use softespart modes). Moreover, the PCM of Liege
is largely integrated into the strategic vision tbe development of the city, namely the
“projet de ville 2007-2015” (city project). But, sl@ites this plan, the city of Liege is
nowadays facing important congestion problems Xfig. and other related difficulties (air
and noise pollutions, safety problems, flight ok tkitizens from central areas to the
uncongested rural areas, ...). To deal with thesél@ns, it is primordial that the local
government reacts by implementing appropriate nreasWithin this perspective, the main
idea of this thesis is to “steal” some of the sgsbd transport measures which were
implemented in the city of Groningen and to adayat tansfer them into the Liege context.

! Le Soir, « Priorité a la route : stop ou encore08/05/2008



Fig.1.1. Congestion problems in the city of Liege
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Source : MET, 2001, p.11, drawn by Pierre Kroll

1.2. GOAL OF THE RESEARCH

The ultimate goal of this study is a proposal tansfer Travel Demand Management
measures from Groningen to Liege with the objectofe highlighting new possible
alternatives which would improve the mobility inghatest city.

This goal can be subdivided into three steps :

1. Analysis of the transport network of Liege and Grorngen : In a first time, a
general description of the physical, socio-econgnmstitutional and policy context
within which evolve both cities is provided. Thehjs contextual presentation will
serve as background information in the analystheftransport network of both cities.
This analysis is carried out in three times : (eacription of the urban structure of
both cities, (2) a transport supply analysis, @)da(travel demand analysis.

2. Evaluation of the Travel Demand Management (TDM) masures implemented in
both studied cities and classification of their trasport system: In a second time,
the TDM measures which are implemented in botre<iwill be listed and evaluated
(in terms of the impacts they have on the act@adgport system). Then, on the basis
of the set of TDM measures that each city has ehasedevelop, their transport
system will be classified according to five contirag transport planning approaches.

3. Transfer possibilities of TDM measures from Groningn to Liege: Finally, on the
basis of the previous results, the expected outasnaelist of TDM measures which
are in application (or are planned) in Groninged armich could be transferred and
adapted to the Liege context to improve its curtertsport system.



On the basis of a transport network analysis, wdrat the main characteristics

(strengths and weaknesses) of the transport netwdriege and Groningen?
each studied city ? To which extent the conceptrafvel Demand Management is

integrated into the daily transport planning praesi of the cities ?
Which lessons can be learned from Groningen to ongrthe transport system of

Liege, taking into account the similarities andatiénces which exist between the two

How can we classify the transport system of bdiilexion the basis of the set of TDM
cities as well as the characteristics of the Liegasport system ?

What is a Sustainable Transport System ? And wh#te importance of the Travel
measures that each city has chosen to develop ?

Demand Management in the achievement of such amayat
What is the role played by the Travel Demand Maneage in the transport policy of

been impossible to study the complete transportatistem of both cities. Indeed, although
the concept of “Sustainable Transport System”iisflyrtackled in this study (point 2.6.1), the
fuzzy andfourre-tout nature of this concept, the numerous componeras ttiis concept

its total analysis impossible. For this reasons thork does not seek to deal with all the
dimensions of the complex sustainable spectrumhdRathe scope of the study is restrained

to the evaluation of the Travel Demand Managemesdsures implemented in both studied
cities ; the management of the travel demand beavgadays the most important component

to achieve a sustainable system of transport (8.1

1.4. RESEARCH METHODOLOGY

1.3. RESEARCH QUESTIONS
According to the time and the means assigned ty cart this master thesis, it would have

comprises, and the strong interrelations that prarisowns with other planning fields makes

To attain the goal described above, the studyamiéiwer the following research questions :

SCOPE OF THE RESEARCH
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However, it is really important to keep in mindthias study, due to its scope limitation, only

focuses on one component of the broad urban transpstem, namely the management of
the demand to travel. To be efficient, the resoftthis thesis have to be coordinated to other
actions (e.g. environmental protection, social gguiealth issues, ...) and integrated into a
more global strategic vision.

CHOICE OF THE STUDIED CITIES AND TRANSFER DIRECTION
The choice to study the cities of Liege and Groemg/as motivated by various reasons.

The first one lies in the similarities shared by the two citiés.fact, two main factors are
comparable between Liege and Groningen : the nundfeinhabitant living in the
municipalities and the social and economic functidhat are present in both cities (e.g.
university city and many high schools, scientifitdahigh technology poles, various cultural
activities, ...).

The secondreason that has favoured the choice of Liege and Gromngelinked to the
“maturity degree” of their respective transporttsys. So, while the concept of Travel
Demand Management is still in its beginnings ingege the long-lasting experience of
Groningen in this field makes interesting the tfan®f practices between the two cities.
Moreover, mobility issue was recently acknowled@pgdhe local population and authorities
of Liege as a priority to be dealt with. Therefose|utions are looked for to effectively
improve the transport system of the city. This guag context is thus highly favourable to
new innovative ideas.

A third reasonthat has justified the choice of these two cities in the fact that the city of
Liege is about to develop a new tram line, a pubike system, and park-and-ride facilities ;
elements that already exist (or are planned) innfBgen. The experience of Groningen in
regard to these projects could thus be of prednalis to increase the success chances of the
Liege projects.

Finally, thelast reasonthat has played a role into the choice is persdndked, the fact that

| commuted first, and lived then in Liege has cdasibly helped me to understand the
transport problems that the city is currently fggias well as the causes of these problems.
Identically, | live in Groningen for one year whalows me to better understand the transport
system mechanisms of the city. Finally, the faet thlived and studied in both cities allows
me to meet more easily the local planners to dsofigransportation issues.

From what was stated above, it is logical thattthasfer that will be proposed in this thesis
will be limited to one direction, from Groningen ltege.

RESEARCH DATA
In order to achieve the objectives set above, sédata sources were needed.

Firstly, the data concerning the theoretical frameworkeweallected through the literature
review of several reference books and in articfescentific journals.

Secondly to conduct the two case studies, the data needesist for their main part of
secondary data that have been gathered aroundytioouthis study.



Case study of Liege : Case study of Groningen :

- The data used to describe the socio-economicThe data concerning the socio-economic
context of the municipality of Liege were context of the city were mostly found in the
found for their major part in the demographic statistical yearbook 2007 of the Municipality.
statistical yearbook 2007 of the city and in|its The information concerning the transport
“projet de ville 2007-2015" (city project). system of Groningen and future transport

- The data concerning the transport systemprojects were largely found in the municipal
analysis and the transport projects of the ity mobility plan “stad in beweging 2007-2010", in
were largely found in the “Plan de the document “traffic and transport policy for
Déplacement et de Stationnement de Liege”the city of Groningen (progressive)” published
(Displacement and Parking Plan) published in in 2006 by the municipality for the occasion |of
1999 and in the “Plan communal de the ECOMM conference (European
Mobilitié€”  (municipal  mobility  plan) Conference on Mobility Management), and|in
published in 2004. the Regiotram project public in May 2008.

Moreover, some interviews were conducted in both citiesamplete and/or precise the
information provided by the secondary data. Theserviews consisted of semi-structured
guestionnaires which were submitted to differertoracdirectly concerned by transportation
issues in the two studied cities (i.e. urban mgbédvisors, transport project managers, ...)

1.5. RESEARCH STRUCTURE

This study is composed of eight chapters whichdaseribed as follow (fig.1.3) :

1. Introduction : general idea of the research including the cdntethin which the
research is implemented, the goal of the reseascivedl as the research questions to
which the study has to answer, and the methodoladggh is followed to conduct the
study.

2. Theoretical framework : description of the evolution that the transgdanning practices
have experimented throughout these last decadassifig on the shift from the “demand-
led” towards the “management-led” transport pamadihe measures implemented to
manage the demand to travel are at the core ofetbmarch. This first chapter sets the
framework within which the practical comparisondstwvill fall.

3. Case studies context general description of the physical, socio-eenitg institutional
and policy context of the city of Liege and Groreng

4. Transport network analysis of Liege: this analysis is carried out in three steps):a1
description of the urban structure of the city, §®)analysis of the transport supply, (3) an
analysis of the travel demand. This analysis higfté the strengths and weaknesses of the
transport system of Liege

5. Transport network analysis of Groningen: the same three-steps analysis than for the
case of Liege is carried out.

6. Travel Demand Management in Liege and Groningen firstly, the TDM measures
which are in application in both cities are evaduhnd compared. Then, on the basis of
the set of TDM measures that each city has chasatevtelop, the transport system of
both cities is classified according to five contirag transport planning approaches.

7. Transfer possibilities of TDM measures from Groningn to Liege: On the basis of the
previous results, the expected outcome of thisteinap a list of TDM measures that are
in application in Groningen and that could be tfarred and adapted to the Liege context
to improve its transport system.

8. Conclusions and recommendations Finally, this last chapter summarises the result
which were obtained all along this research, reléttese results to the research questions
asked in the introductory chapter and provides soes®@mmendations for the future
actions.



Fig.1.3. Research structure
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MANAGING THE TRAVEL DEMAND, AN
IMPORTANT COMPONENT OF A
SUSTAINABLE TRANSPORT SYSTEM

2.1. INTRODUCTION

2.2. URBANIZATION AND URBAN FORMS

2.3. TRANSPORTATION NETWORK AND TRANSPORTATION IMPRINT
2.4. URBAN MOBILITY AND TRAVEL BEHAVIOUR

2.5. URBAN TRANSPORT PROBLEMS

2.6. FROM THE TRADITIONAL ‘DEMAND-LED’ TRANSPORT PARADIGM
2.7. ... TOWARDS THE ‘MANAGEMENT-LED’ TRANSPORT PARADIGM

2.8. IN SUMMARY
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2.1. INTRODUCTION

This first chapter sets the framework within whtble practical comparison study will falh
fact, the goal of this chapter is to describe thelgion that the transport planning practices
have experimented throughout these last decadassifig on the shift from the “demand-led”
towards the “management-led” transport paradigm.

Since the 1950s, the amount of people living inesithas continuously increased. As a
conseqguence, cities have rapidly developed. The@ingggrowing urban extension and the
associated rising demand to travel have requiresl dievelopment of new transport

infrastructures. The apparition of the automobitel #he freedom that it procures to drivers
have played a crucial role in the rise of mobilitgeds. The large-scale works that were
conducted at that time to satisfy travel needs Hawvgely influenced the current spatial

structure of cities. The planning practices thavpiled at that time were dominated by the
classic four stages model, which called most ofitne for an expansion of roads capacity.

This ‘predict and accommodate’ model dominated flening decisions until the 1980s.
Then, its credibility collapsed. Its incapacity $atisfy increasing mobility demand and to
preserve the environment and public health hagyetlithe policy-makers to develop new,
more sustainable solutions.

It is in this context that the concept of Travelni@d Management is born. The goal of the
planning practices associated to this new transparadigm is to make change travel
behavior in order to increase transport systencieficy. In that respect, the use of alternative
transport modes is largely favored, while car gsadt forbidden but limited to certain trips
(e.g. rural areas badly served by public transpdti measures implemented to manage the
demand to travel are at the core of this research.

2.2. URBANIZATION AND URBAN FORMS

The amount of people living in cities has continslguncreased since the 1950s. The global
urban population has more than tripled between 1&%® 2005, to reach 3.15 billion of
inhabitants (fig.2.1), and thigave of urbanizationis only at the beginning of its expansion.

Indeed, although the Fig.2.1. World Urban Population, 1950-2005 with jBetions to
population is still growing in 2020 (in billions) (Rodrigue, 2006, p.171)

cities of developed countries, *°| ~-wora
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the global urban population
between 2000 and 2030

H 0 T T T T T T T T T T T T T T
(ROdrlgue7 20067 pl?l) 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

1.5 1

14

0.5

12



As a consequence of the urbanisation phenomendigs care facing an increasing

development of new activities (housing, commeraatl industrial) and of transportation

infrastructures. These two components of the urbamironment are closely linked :

transportation infrastructures support accessjalitd mobility demands of population of new
developed areas (demand side) and, on the othef, hlagy also guide the development
supply by creating new accessible areas (suppb) gBlerke and al., 2006, p.228) (fig.2.2).
Consequently, a good coordination between land asd transport planning is an

indispensable condition to develop well-served nided areas and efficient urban transport
systems.

Fig.2.2. Relation between transportation, actigsit@cations and urban spatial structure

Spatial

I imprint N —
—_— I~ /
Transportation Urban Form
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interaction o (@)
@ (@]

Urban Spatial Structure

Suppliers

| Spatial

location

Land Use Pattern
Source : Rodrigue, 2006, p.172

However, notwithstanding the importance that harluse and transport planning on the
spatial structure of cities, several other varialakso deeply influence urban structure. So, the
spatial structure of each urban area is charaetbry its land use patterns, its transport
network, but also by a complex and unique combamatif the other geographical, historical,
social and economic factors.

Despite this complexity, many planners and geogrephhave developed models and
conceptual frameworks that describe the major foamd structures of cities. One of these
models consists in classifying the diveiggatial structures that present cities into four
categories (fig.2.3). This classification is basedtheir level of “automobilisation”, which is
the most discriminatory factor.

Type 1 - Completely motorized network: “These cities are characterized by low to averag
land use densities, this automobile-oriented cisguanes free movements between all
locations. Public transit has a residual functidnleva significant share of the city is occupied
by structures servicing the automobile, notablyhtigys and large parking lots. Most
activities are designed to be accessed with annmlibe. This type of urban structure
requires a massive network of high capacity higrsvaythe point that urban efficiency is
based on individual transportation. Secondary mwerges at highways, along which small
centres are located, notably nearby interchangais. dystem characterizes recent cities in a
North American context where urban growth occuriredhe second half of the twentieth
century, such as Los Angeles, Phoenix, Denver al@®.

Type 2 - Weak centre: “these cities are characterized by average ls®ldensities and a
concentric pattern. The central business disticelatively accessible by the automobile and

13



is the point of convergence of the transit systemmich tend to be under-used and requiring
subsidies. The urban area cannot be cost effegtseiviced with the transit system, so
services are often oriented along major corridbmsmany cases, ring roads favoured the
emergence a set of small centres at the periphetgbly at the convergence of radial lines,
some of them effectively competing with the centoakiness district for the location of

economic activities. This system is often relatedlter cities, which emerged in the first half
of the twentieth century, such as Melbourne, Saméisco, Boston, Chicago and Montreal,
and were afterwards substantially impacted by nixdton”.

Type 3 - Strong centre: “the cities having a high land use density amghHevels of
accessibility to urban transit. There are thustiohineeds for highways and parking space in
the central area, where a set of high capacityiputdnsit lines are servicing most of the
mobility needs. The productivity of this urban aredhus mainly related to the efficiency of
the public transport system. The convergence ofaradads and ring roads favours the
location of secondary centres, where activities toalld no longer able to afford a central
location converge. This system characterizes ditgasng important commercial and financial
functions and having grown in the 19th centuryhsas Paris, New York, Shanghai, Toronto,
Sydney and Hamburg”.

Type 4 - Traffic limitation : “the urban areas that have efficiently implensentraffic
control and modal preference in their spatial stmec Commonly, the central area is
dominated by public transit. They have a high lasd density and were planned to limit the
usage of the automobile in central areas for aetyarof reasons, such as to preserve its
historical character or to avoid congestion. Thioagd'funnel” effect, the capacity of the road
transport system is reduced the closer one getiset@entral area. Public transit is used in
central areas, while individual transportation takegreater importance in the periphery. [...]
Several cities are implementing this strategy, ngrtigough congestion pricing, as it keeps
cars from the central areas while supporting thiék béi the mobility in the suburbs. This
system typifies cities having a long planning higttavouring public transit, particularly in
socialist economies. London, Singapore, Hong Kovigghna and Stockholm are good
examples of this urban transport structure” (Ragid2006, p.177-178).

Fig.2.3. Four main types of urban spatial strucure
Type | - Completely Motorized Network Type Il - We&enter

|| 5

Main Road —— Highway Activity center Main Road — Highway - - -Transitline Activity center
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Type Il - Strong Center Type IV - Traffic Limitatn
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Source : Rodrigue, 2006, p.178

This classification of urban spatial structured Wwé used to characterize the transport system
of Liege and Groningen (chapters 4 and 5). Indaedprding to the organisation of their own
urban transport networks, the transport systenaoh €ity shares a more or less large number
of similarities with these four urban structure raksd

2.3. TRANSPORTATION NETWORK AND TRANSPORTATION IMPRINT

Before going further in this work, it is importatat firstly clarify a few key concepts that will
be used later on in the following chapters : tramsmetwork, transport system, transport
supply and transport demand. Networks, systemsplguand demand are terms that are
widely used in many fields of study, such as econdimance, geography, etc. This allows
many fundamental economic theories to be appli¢dariransportation field.

A transportation network consists of all the individual transport infrastiwres which exist
in a determined area. Any transport network is ttuied of two types of elements: a set of
points (or nodes) and a set of line segments @) aonnecting these points (Sheffi, 1985).
Usually, an analysis of a transport network corgaiwo fundamental constituents : the
transport supply analysis and the transport deraaady/sis.

A transport(ation) system has a broader meaning than a transportation netwadis term
includes not only the physical (road and rail) retey but also other system components such
as stations and vehicles or else traveller infoilonaand services organisation. Both the
journey itself and the pre-trip planning take plagthin a transport system (Rodrigue, 2006).

The transport supply is the expression of the capacity of transpontairdrastructures and
modes, generally over a geographically definedsjrart system and for a specific period of
time. Therefore, supply is expressed in terms dfastructures (capacity), services
(frequency) and network forms. The number of pagses; volume (for liquids or
containerized traffic), or mass (for freight) tltain be transported per unit of time and space
is commonly used to quantify transport supply (Rnak, 2006).

Thetransport demand (or travel demand) is the expression of the trartspeeds. Similarly

to transport supply, it is expressed in terms ahber of people, volume, or tons per unit of
time and space. A distinction must be made conegrthie potential and realized transport
demand. While the first one would be the amourntaffic if transport costs were negligible,
the realized demand is a subset of the potenaiabport demand since it corresponds to the
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traffic that actually takes place, namely in vieflxcosts (money and time) between the origins
and the destinations (Rodrigue, 2006).

These two latest elements, in accord with the cotimeal economic theory, are interrelated
and continually changing towards an equilibriumisTane is reached when the quantity of
transportation the market is willing to use ataegi price and the quantity being supplied for
that price level are equal. However, several factgpecific to the transport field, conplexify
this simplistic relationship. Usually, transporntnd varies in time and space while transport
supply is fixed. Therefore, in the case of a demiameer than the supply, transit times are
stable and predictable, since the supply is absatisfy the demand. On the other hand, when
transport demand is higher than the supply, corareproblems appear and are combined to
significant augmentation in transit times and higlepredictability level.

These concepts will be used to perform the anabfsiise transport network of Liege (chapter
4) and the one of Groningen (chapter 5).

In parallel to the physical extension faced by uorlameas, thespatial imprint of urban
transportation network is also growing according to the increasing mopitieeds within
and around cities. Indeed, as J.P. Rodrigue (2p0&,6) has developed in his book “the
geography of transport systems” . “The amount tfaarland allocated to transportation is
often correlated with the level of mobility. In tipee-automobile era, about 10% of the urban
land was devoted to transportation which were sympads for a traffic that was dominantly
pedestrian. As the mobility of people and freigidreased, a growing share of urban areas is
allocated to transport and the infrastructures supyy it. Large variations in the spatial
imprint of urban transportation are observed betwddferent cities as well as between
different parts of a city, such as between ceranal peripheral areas.” Similar variations can
also be observed between continents. The consumpfigpace by road infrastructure is of
about 30% in the United States, between 15% and i2OWestern Europe (depending of
countries), while this figure only reaches 10% @rrage in the developing countries (e.g. 6
% on average for Chinese cities) (Servant, 1996Camagni, 2002, p.203 and Rodrigue,
2006, p.177).

These variations in the spatial imprint of Fig.2.4. Rings of density and associated modalapat
urban transportation network can be betterimportance (Rodrigue, 2006)

understood by subdividing the total spatial e
imprint according to the different modes of
transportation. The spatial extension of
every transport mode varies according to a
number of factors. The most important
factor is the density(fig.2.4) since it
dictates the spatial extension of each
transport mode for every virtual “density
ring” around the central area.

'.'-_ D Pedestrian

'-'-_ . Road and parking
:5 [ cycling

:E B Trensit

._-': B Terminal

Further, each transport mode has unique performandespace consumption characteristics
(fig.2.5). The most relevant example is the autaiteolvhich consumes on average 10 times
more space than public transport. This extensigairement for space is largely explained by
the space required for parking (98% of the cat)lif€onsequently, a significant amount of
urban space must be allocated to accommodate thenahile, especially when it does not
move and is thus economically and socially uselgss.city of Los Angeles is often used as a

16



good (or bad) example of car oriented city sincé76f the land use is reserved to the
automobile ! Consequently, Los Angeles is one efrttost car oriented city in the world.

Fig.2.5. Performance of Urban Transport Modes
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Source: data from R. Tolley and B. Turton (1995 riaport Systems, Policy and Planning, New York:
Longman, p. 184. in Rodrigue, 2006

2.4. URBAN MOBILITY AND TRAVEL BEHAVIOUR

The rapid urban development that have known ciiéver the world implies increased
guantities of passengers and freight moving witliiman areas. During the same period, the
technologic improvements that has known transporatfield have allowed faster
movements. However, rather than using this speedingf vehicles to diminish the travel
time, people have preferred travel further. Consatly, the current travel time has remained
the same than at the beginning of th& 2éntury, approximately 1,2 hours per day, whereas
the covered distance has been lengthened (BanZ166; Deakin, 2006; Duranton, 2006;
Kahn, 2006 in Banister, 2008, p.79). In fact, tlalyddistance travelled on average by an
European citizen (from the EU-15) increased fronb16n to 35 km between 1970 and 1996
(Ubbels and al., 2004, p.10).

The evolution ofurban mobility can be subdivided into three main phases. Thesgseghare
associated to the three general eras of developthahthave experimented the cities of
developed countries : the walking/horse era frompreyxmately 1800s to 1890s, the transit
era from 1890s to 1920s and the automobile eraedime 1920s and which still dominates
nowadays majority of cities. The entrance in thist lera has had a determinant role on the
present shape and extension of cities. Only a shione after the diffusion and
commercialisation of automobile, this mode of tors dominated all the other ones. A mark
of this domination was the general disappearan¢eanf lines from urban areas in the 1960s.
The freedom and flexibility that cars procured &ople allowed them to go living in less
densely populated areas, the fringe of the cityatTlwas the start of the urban sprawl
phenomenon. This new way of life was responsiblthefdecline of public transport, cycling
and walking. Indeed, while public transport was napable anymore to serve efficiently
these lowest density areas, the rise of distarmcesver have made impossible a large amount
of trips which were made by bike or on foot (Ba@is2008, p.79).

A recent study entitled “Consumers in Europe - §autd figures” published in 2007 by
Eurostat has brought to the fore two major trehds$ tharacterize the whole evolution of the
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Europeartravel behaviour. Firstly, “the total passenger transport demarepkeon growing :

in 1995, 5 034 billion passenger-kilometres werdqueed by the various transport modes.
Five years later, this figure stood at over 5 60h and in 2003 at 5 828 billion” (Eurostat,
2007, p.12). Secondly, in addition to the incregsttemand for travel, it has also been
observed that there is a large modal slip disdouilm between the different transport modes.
So, while each European travelled on average 11 Kilgdnetres along the year 2003
(excluding air and sea trips), more than 75 % if diistance were covered by car ! The car is
largely the most widely-used mode of transportvierg Member State (fig.2.6).

Fig.2.6. Average daily distance travelled per intaatts in the EU (in kilometres/day) in 2003
(Eurostat, 2007, p.14).
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{11 ML, including tram and underground; PL and SK, including only inter- Source: Energy and Transport in FiQI_JI'E_S- Diractorate-General of the
urban traffic; UK, Great Britain only; TR, 2001, Eurcpean Commission for Energy and Transport

{2) FR, Paris Underground and RER (Réseau Express Reégional),
underground in other French cities; BG, HR, RC and TR, not available.

(3] UK, Great Britain only; BG, HR, RO and TR, not available.

In reaction to these transport changes that negjgtivnpact the quality of life and the
mobility in urban areas, actions and measures whkissuade car use and which make
increase the attractiveness of the other envirotaignfriendly modes of transport (i.e.
public transport but also bicycle and walk) mustubéertaken. Certain of these measures are
developed in more details throughout the chaptensd26.

2.5. URBAN TRANSPORT PROBLEMS

As Joe Ravetz wrote in his book ‘City Region 2020mobility is the basis for modern
lifestyles, and transport is the ‘maker or brealdrtcities. But the transport system is also
breaking local and global limits, and future trerads set to bring the system itself to a halt”
(2000, p.87). Indeed, the extension of the trarispgstems has today achieved its limits.
Transport systems are not capable anymore to ysahisf growing mobility requirements.
Consequently, the advantages brought by the caemhip and the high mobility of goods
and people are now counterbalanced byatyarition of new! urban problems.

L All the transport problems that cities presenthow are not new ones. Some of these problems aieran
(e.g. congestion in Mediterranean cities like innRRoor Athena). Nowadays, urban areas are thusdgaxin
worsening of their old transport problems and tpaajtion of new ones linked for the largest parthe car
ownerships and the associated new way of lifestfhaoured.
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The most notable urban transport problems are @diby J.P. Rodrigue in his book ‘the
geography of transport systems’ (2006, p.191). Tdaybe summarized as follow :

Transport problems Causes
Inadequacy between increasing transport infragiraddemand and limited
Traffic congestion and supply
parking difficulties Increasing demand for parking space has led tolalgm of space

consumption, particularly in central area

Demand fluctuation in time (peak hours) and in sp@ecban vs. rural areas)

Public transport inadequacy has led to either over or under used of publicspant

Intense traffic has impaired the mobility of pediests and vehicles

Difficulties f destri
fHicLtes for pecestrians Lack of consideration for pedestrians in the phaisitesign of facilities

High traffic has impeded social interactions andettactivities (such as
markets, agoras, parades and processions) whigppdiared or moved to
shopping malls

Loss of public space and
pubic activities

Air and noise pollution generated by higher cirtiola has seriously impacted
Environmental impacts and | the quality of life and even the health of urbapyations

energy dependency Rise of energy consumption by urban transportaiesled to a higher
dependency on petroleum, and thus on the counthieshold it

Growing traffic in urban areas is linked with a ¢ing number of accidents

Accidents and safety and fatalities, and a growing feeling of insecutdyuse the streets

Transportation infrastructure consume a large gfarities, and that is

Land consumption particularly true for the automobile

Globalization and the materialization of the ecogdrave produced growing
quantities of freight moving within metropolitareas, which diminishes the
Freight distribution available infrastructure capacity for the other emdCities can establish
logistics strategies to mitigate the variety oflidraes faced by urban freight
distribution.

Remark : This list does not classify the transgwdblems according to their importance. The naané the
extent of the transport problems depend logicdiithe specific local conditions of each urban area.

The table above highlights that urban transporbleras are related to several dimensions.
However, most of them afimked with the dominance of the automobile This observation
has been at the origin of numerous debates. Mamglas from diverse educational arenas
(geographers, planners, sociologists, ...) hadedaito question the global impact of car use
and car ownership. They have asked themselves dbeuaddvantages of the car-oriented
cities which were the symbol of modernity and fre®dsince the 1950s, while nowadays
these cities are facing huge problems.

Moreover, the dimension of the debates was widegoter concerns like social equity,

economic efficiency and environmental protectiohe3e dimensions, forgotten (or avoided)
in the past, will play a more and more determimald into the decision making process.
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2.6. FROM THE TRADITIONAL ‘DEMAND-LED’ TRANSPORT PARADIGM

The end of the Second World War was the beginniag&the largest car industry expansion.
The new process of mass production, the technabgimmovations and the numerous
advantages offered by car ownership explained tiaenatic growth experienced by car
industry in this period. In consequence, the denfandew roads also increased radically, in
parallel to the growing car ownership. It was theld era’ of motorways constructions
Highways were constructed, streets were enlargetiparking lots were set, often disrupting
the existing urban fabric. The present structureitds is a direct heritage of this period. This
time was dominated by traffic engineers who dewetbpnethods to objectively assess
priorities in road building schemes. Years of psgcand empirical analysis have resulted in
the classicfour stage modet (Bouwman and Linden in Linden and Voogd, 200489)1
This model provides a zone wise analysis of thestfollowed by distribution of the trips,
split the trips mode wise based on the choice efttavellers and finally assigns the trips to
the network. This process contributes to understaedmpacts of future transport networks
developments on the traffic flows and trips as vaslithe influence that have people in terms
of transport choices on the flows of the networkafMew and Rao, 2007). “Since the most
common prediction of the modelling is that preseapacities will be unable to cope with
traffic growth, the tendency has been to produeamhg solutions that call for an expansion
of capacity. This has been referred to as ‘preatict accommodate’. It is the solution that has
typified so much urban transport planning from 1840s to the 1980s. It has given rise to the
enormous expansion of highway construction thanhfoetes the dominance of the
automobile” (Rodrigue, 2006, p.237).

Notwithstanding the success that knew this appraheing the first decades following the
Second War period, its credibility gradually coBag in the late 1980s and 1990s. Two main
factors explain its fading success.

Firstly, this strategy of creating new Fig.2.7. The vicious circle of congestion
roads to compensate the lack of it is (Source : Rodrigue, 2006)
paradoxically the major responsible for ’CONGEST'ON‘

congestioh problems in urban areas

. . e e e g Public pressures to
(fig.2.7). Indeed, instead of diminishing ™" number of increase capacity
the traffic flows, offering new road increases

capacity makes the displacements easier NEW CAPACITY
and thus favours new flows, which

. . . The average Movements

flna”y reinforces the Congest|0n|ength of movements are easier
_phenomenon and thus leads to an always increases Urban sprawi

increasing demand for new capacity. is favored

! The classical transport model is composed of &marate but interlinked sub-models, that togeshrulate

the complex land-use interaction process. Thisgs®ds used to estimate the number of trips (&ipegation),

to allocate these trips to particular destinatiirip distribution), to determine what transpomatimode will be
used in each of these trips (modal split), andstinmeate the route that will be taken on the strestvork for
each mode considered (traffic assignment). Althodigh fundamentals of this model are still valid in
contemporary mainstream transportation modellifge tmodel process has received some considerable
improvements which allow for example better forégder travel demand and for route choice (Bouwraad
Linden in Linden and Voogd, 2004 ; Berk et al., 00

2 Congestion occurs when transport demand exceedspwet supply in a specific section of the transpor
system. Under such circumstances, each vehicleiisiiee mobility of others (Rodrigue, 2006, p.193).
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The transport planning problems that faced the iEngjovernment at the end of the 1980s is
a good illustration of this congestion circle : $&ries of studies indicated that Britain could
not physically, economically or socially accommad#ihe 1989 Department of Transport
forecasts of a 110% increase of traffic (Departneéritransport, 1989). Even a road building
programme of an inconceivable vastness would failstop congestion getting worse”.
(Ubbels, 2004, p.22). The vicious congestion cioza also be expressed in terms of mobility
and accessibility. Where locations are viewed aedfiin space, each mobility gain is
automatically translated into an accessibility immment as both the costs per kilometre and
the costs per destination are reduced. On the btred, where mobility improvements induce
the movement of destinations (i.e. to a more rertoma&tion or a location accessible solely by
car), mobility gains can be translated into acteidy losses, which is an undesirable
transport policy outcome. Enhanced mobility is ealun policy terms only to the extent that
this increases accessibility over the long ternviihe and Garb, 2002, p.180).

Moreover, in addition to this impossibility of ssfifing the predicted demand, s&cond
crucial factor occurred : the growing awareness of motorisedidiafglobal environmental
impacts, and the negative effects that it implies public health. Transport systems are
responsible for 23% of energy-related greenhouseegassions, and are increasing at a faster
rate than any other energy using sector (Intergowental Panel on Climate Change, 2007).
The rising mobility is also linked to a range ofatie problems including poor urban air
quality, road injuries and fatalities, and reducglysical activity. The World Health
Organization released a Charter on Transport, Bnment and Health in 2003, and stated
that “we are concerned that current patterns ofspart, which are dominated by motorized
road transport, have substantial adverse impactsealth”. These environmental and societal
considerations have been a key driving force intiaesport policy debate.

The failure of ‘demand-led’ transport approachatssy increasing demand for mobility and
to preserve the environment and the public headh dbliged the policy-makers to develop
new better-adapted solutions. This is in this cartieat the concepts of Sustainable Transport
System and Travel Demand Management were born.
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2.7. ... TOWARDS THE ‘MANAGEMENT-LED' TRANSPORT PARADIGM

2.7.1. SUSTAINABILITY, SUSTAINABLE TRANSPORT SYSTEM AND SUSTAINABLE
TRANSPORT PLANNING

During the 1980s, the decrease of life quality nbam areas combined with the rise of
environmental impacts awareness have led many ashtd question themselves about the
choices that cities had to make to evolve diffdyerdr in accordance with the Bruntland
report, towards a more sustainable outcome. Acogrdio the report, asustainable
developmentmeans “ a development that meets the needs qirdsent generation without
compromising the ability for future generations toeet their needs” (Brundtland
Commission, 1987). The concept does not solely doon environmental issues but
encompasses three general policy areas economsgtairgability, environmental
sustainability and social sustainability, also edithe three pillars of sustainability.

Moreover, as transport systems strongly influeraned (are influenced by) all these three
sustainability dimensions (fig.2.8), it is thus icag that the sustainable concept was also
adapted and applied at the transportation fieltr{&n and Burwell, 2006).

Fig.2.8. Transportation impacts on sustainability
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Source : Litman and Burwell, 2006, p.5

Consequently, during the 1990s, diverse definitimngSustainable Transport Systenwere
proposed. Amongst these ones, Thansportation Research Board’'s Sustainable Tratetjmn
Indicators Subcommitteeecommends the definition selected by the Europ&auancil of
Ministers of Transport in 2004 (TRB, 206&)ecause of its broad scope, which encompass all
the three sustainability pillars discussed above.

According to this definition, “@ustainable Transport System:

- Allows the basic access needs of individuals araleses to be met safely and in a
manner consistent with human and ecosystem heatith, with equity within and
between generations.

- Is affordable, operates efficiently, offers choigktransport mode, and supports a
vibrant economy.

- Limits emissions and waste within the planet’s ibito absorb them, minimizes
consumption of non-renewable resources, limits gongion of renewable resources
to the sustainable yield level, reuses and recyitdesomponents, and minimizes the
use of land and the production of noise”.

! Originally developed by the Canadian Centre fost&inable Transportation
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Before going further, a remark has to be made conug the difficulties to integrate the
concepts of sustainability, sustainable developnaemnt Sustainable Transport System into
daily practices. Indeed, although the need to evditferently seems widely acknowledged,
the practical way of achieving this sustainabldesta still quite uncertain and contentious.
Indeed, while it is generally accepted that sustaim development and sustainable transport
imply finding a proper balance between (current dntlire) environmental, social and
economic qualities (OECD, 1996 ; Litman, 2003 an€®&D, 1987 in Steg and Gifford,
2005), it is less clear which environmental, socald economic qualities should be
guaranteed or balanced. Similarly, although var@attesmpts have been made to decide upon
a list of sustainable transport indicators (exangflsustainable transport indicators list, see
appendix 1), a key set of indicators that adequateflects environmental, social and
economic qualities have not been identified yeedSind Gifford, 2005). Ideally, theoretical
conceptions and operationalisations of Sustaindlbéasport System indicators should be
developed, first by clearly defining what a sustibie system of transport is, and then by
deriving significant performance indicators thatuleballow us to measure the sustainability
of a transport system. For this, many performandeators have been derived from current
practices (e.g. in transport plans and policies)fodiunately, the development of indicators,
in the majority of the cases, was not based onxphcé definition of a sustainable system of
transport. This lack of precise definition has gbgmblems into the evaluation of the impacts
that have these recent practices on the sustaigdbilel of the transport system (Gilbert and
Tanguay, 2000, in Steg and Gifford, 2005).

The application of the sustainability concept te transport arena was not without impact on
the transport planning. The achievement of a Suesitde Transport System requests a deep
review of the traditionaransport planning practices.

- Sustainability requires more comprehensive andgmated planning. Because
transportation activities have so many impactstedldo sustainability (fig.2.8), it is
important to identify strategies that help achiewdtiple objectives, and avoid those
that solve one transportation problem but exacerb#ters (win-win solutions). That
involves a more comprehensive analysis of impagtsluding consideration of
indirect and cumulative impacts) as well as a beoaange of contemplated solutions.

— Sustainability requires adequate stakeholder iraraknt to allow diverse perspectives
and preferences to be incorporated, what contsbute take more equitable
transportation decisions by giving disadvantagedugs more involvement in
decisions that affect them

— Sustainability tends to support transportation piag and market reforms that result
in more diverse and economically efficient transgiion systems, and more compact
land use patterns that reduce automobile dependdi®se reforms help increase
economic efficiency, reduce resource consumptiod #&armful environmental
impacts, and improve mobility for non-drivers.

However, as already mentioned in the introducttbig research does not seek to analyse all
the dimensions of the complex sustainable specthudeed, the fuzzy anfdurre-tout nature

of this concept, the numerous components that ¢biscept comprises, and the strong
interrelations that transport owns with other piagnfields make its complete analysis
impossible. For this reason, the scope of thisysisidestrained to the evaluation of the Travel
Demand Management measures implemented in botledtadies ; the management of the
travel demand being nowadays the most importanpooient to achieve a sustainable system
of transport (fig.1.1).
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2.7.2. TRAVEL DEMAND MANAGEMENT (TDM) AND ASSOCIATED CONCEPTS

The management of the mobility (in contrast to dedaled approach) is rather a new concept
for many cities which have only started recentlcéme about their congestion problems and
associated pollutions. The sense of urgency toestitese problems which exists now in
numerous urban areas has led to a fast and anateh&opment of practices dealing with
traffic congestion. Moreover, the management ofntiodility strongly depends of the specific
conditions of each urban area and was thus implededifferently according to the local
environment of each city (not only natural envir@mh of cities but also their political
climate, economic situation, existing transportwueks, ...). These two raisons explain
chiefly the mishmash existing in this field betwemcepts such as Congestion Management,
Travel Demand Management, Mobility Management, etc.

Firstly, it is necessary to precisely define theameg and the scope of the “Travel Demand
Management” concept before developing the divarseuiments which are used in practice to
manage this demand to travel. In this work, theceph of Travel Demand Management
(TDM)* (also called congestion management or transpontatemand management) is used
in its broadest scope, as described in the Tratetpmr Demand Management Encyclopedia
of the Victoria Transport Institute : “the Transgaion [or Travel] Demand Management
refers to various strategies that change traved\aeh (how, when and where people travel) in
order to increase transport system efficiency actdeae specific planning objectives. [...]
TDM treats mobility as a means to an end, rathan tan end in itself. It emphasizes the
movement of people and goods, rather than motoichkesh and so gives priority to more
efficient modes (such as walking, cycling, ridegimgr public transit and telework),
particularly under congested conditions. It priags travel based on the value and costs of
each trip, giving higher value trips and lower cosides priority over lower value, higher
cost travel, when doing so increases overall systiigiency”.

Before broaching the TDM measures itself, a distomcmust be made between the concepts
of Travel Demand Management and Mobility Managemgvtiile the TDM Encyclopedia
and other literature consider the concepts of “@rd¥emand Management” and “Mobility
Management” as equal, these terms are differedtiamtehis research, considering Mobility
Management as only an element of the concept ofelr®emand Management. The
framework provided by the User Manual Guide conegivn 1999 in the frame of the
European projects MOMENTUM and MOSAIC is used tmsirate this distinction. In
accordance with this framework, the concept of €ld¥emand Management is subdivided
into two main categories of measuredMobility Management measures andraffic
Managementmeasures. These two measures groups can be pediiitto a two-axis graph,
each of the axis representing one dimension o§pairt planning (fig.2.9).

! Although the concept of “Travel Demand Managemeas’its name underlines, is mainly demand-orignted
is not only limited to demand-oriented measuresdisn includes several supply-oriented measuregs ferk-
and-ride facilities, bus and bike lanes, traffimwWk management). The measures that are coverduklmphcept
of Travel Demand Management are defined in morailden the following sections.
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Fig.2.9. Mobility Management in relation to Traffidanagement
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The first dimension concerns the nature of the nmesgs; each measure being more or less
demand- or supply-orientedemand-oriented character of the measures refers to the
implementation of measures that support and engeuravellers behaviour changes towards
a rising use of sustainable transport modes (ubligp transport, cycling and walking) or of
shared vehicles (i.e. ridesharing). In compariseapply-oriented measures focus on
optimizing use of road and parking capacity byuaficing traffic flows for all transport
modes. Such measures involve the efficient and disteibution of vehicles over limited
space and time.

The second dimension represents the “hardnessieofmeasures. Thénardware” oriented
measures refer to the construction and regulatsade of transport planning which are
considered obligatory to the user (e.g. road infuasure building, tax and pricing schemes,
transport policies, ...). Thesbftware” orientated measures places more the emphasison th
organisation and services. They influence humanilholbehaviour through information,
communication, organisation, and coordination, wiet become increasingly important in
today’s society.

In respect to this framework, the different Eurapeators concerned by transport concerns
have agreed on the following definition of the Maki Management concept: “Mobility
Management is a demand orientated approach torggesand freight transport that involves
new partnerships and a set of tools to supporeacdurage change of attitude and behaviour
towards sustainable modes of transport. These tamdsusually based on information,
communication, organisation, co-ordination and nmegupromotion” (European Union,
Mobility management — user guide, 1999). Individoadbility needs is at the core of MM
measures. Consequently, to serve at best populatmbnility needs, such measures result
most of the time in the development of “customizedtvices, tailored for example to serve
specific target groups (e.g. young or elderly peppmlisabled, ...) or for particular trip
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purposes (e.g. for commuting, shopping, transpérgaods, ... ). In many cases, the
implementation of MM measures do not require ldngancial investments since they mainly
use existing infrastructures, and they may give tsa high benefit-cost ratio. However, soft
measures alone are rarely sufficient to signifilgaimprove the transport system of an urban
area. Studies on the effectiveness of MM measuaee proven firstly that, to have larger
impacts, MM measures must rather be consideredsaport to enhance the effectiveness of
harder measures (European Union, MAX project, 20868 secondly, that one of the key
success factors of the implementation of MM measue the use of incentives or
disincentives to encourage a change in travel bebha(Meyer, 1999, p.591).

To sum up, the reference framework of this reseaaalled Travel Demand Management.
All the measures which are part of this framewah be classified into two main categories,
Mobility Management and Traffic Management measudepending on whether there are
more supply- or demand-oriented and whether theyrare hard or soft.

2.7.3. CONCEPTUAL FRAMEWORK OF TDM MEASURES

Since the concept of Travel Demand Management lamather related concepts have been
defined, it is now possible to specify whether dmmdv the TDM measures affect people’s

travel options. To this end, T. Géarling and othearshers have proposed a conceptual
framework which compile the whole factors, inclugifDM measures, that influence the

travel choices (Garling et al., 2002) (fig.2.10).

Fig.2.10. Conceptual framework of Travel Demand &gament (TDM) measures
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Source : Garling, 2002, modified by C. Maloir

In this framework, they hypothesize that choicesceoning travel options are determined by
two main factorsl : the trip chain attributes, dhé goals and implementation intentions of
households.

! Other factors such as situational ones (weatimee, of the day, workdays or week-end days, ...) alflaence
the travel choices of people. However, since TDMasuees have a limited (or no) influence on theslitiadal
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The first factor which determines travel choiceslia the packages atttributes describing

trip chains (purposes, departure and arrival times, traveésinmonetary costs, uncertainty,
and convenience). A delicate research issue irettaduation of such attributes lies in the
evaluation of the effects that the others useth®fransport system have on these attributes.
“This is important since these other users ardylike respond to TDM measures in such a
way that the travel options for a target user dranges over and above the effects that a
particular TDM measure (or combination of measuveslld otherwise have” (Van Lange et
al., in Garling et al., 2002). Then, the seconddiawhich strongly influences travel choice is
the goals and implementation intentionghat households form over time. These goals can in
fact be assimilated to the needs and desires ttl@ strive to satisfy. People decide on
goals and implementation intentions on the bastsijgd chains attributes evaluations, as well
as of several other static factors including fanmstyucture, incomes, work situation, and
attitude (e.g. environmental concern). Implemeatatntentions consist of a plan for how to
achieve the goals given the choice options. In nwkilans, households consider a wide
range of possibilities. These possibilities are owdy short-sighted, such as staying at home,
using new communication means, changing attribotésp-chains (e.g. modes, destinations,
departures times), etc., but can also include Iotagen strategic changes such as moving to
another residence or changing work place or hddmeover, all these possibilities are not
evaluated simultaneously. “Choices among these ilphisss are likely to be made
sequentially over time such that some are triedamglt evaluated before other ones, starting
with less costly changes and continuing with margtly ones” (Géarling et al., 2002).

In this conceptual frameworKTDM measures are assumed to affect specific trip-chain
attributes. These attribute changes are supposeaothadirectly and indirectly affect people’s
travel choices. In the second case, people indiireeact to attribute changes by adjusting
their goals to the changing trip-chain attribut®s, for instance if local authorities introduce
road pricing, car drivers will experience increaseael cost. Individual factors, such as
incomes, are assumed to affect whether or not higa®t to reduce travel costs, i.e. those
who can afford to pay the increased travel cosidems likely to set the goal of reducing them
than those who cannot afford the costs. Thus, encilise of the increased travel costs are
perceived as necessary to reduce, the personaetithe goal of reducing them. So, in this
second case, TDM measures change trip-chain a#sgpwhich, in turn, encourages setting
goals to counter such changes.

The theoretical considerations which were develdpdtiis section will be used in chapter 7
to understand and evaluate the effects that havehauld have, TDM measures on people’s
travel behaviour in the cities of Liege and Groming

2.7.4. TDM MEASURES AND TDM STRATEGIES

The large variety of existinravel Demand Management measuremakes their complete
inventory very difficult. For this reason, two ches have been made : firstly, the TDM
measures were classified into two broad categoaesprding to their rather supply- or
demand-orientédnature, and secondly, it is only the TDM measumbich are the most

factors, we have decided not to develop them i ttiésis. For more information on this subject, Géding et
al. (2002) and related literature.

! This classification was not always easy to camy. &hile some measures are clearly supply- or dema
oriented, others have an impact on both the supfpisansport and the demand to travel. This issfaample the
case for the “land use and zoning management”. IByning the locations and designs of new developsnen
land use and zoning policies influence the trawshdnd, but they also impact on the road networklgugince
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representative of each category which were listém list of measuréswhich is proposed

below will be used as a reference list in chaptér fractically analyse the measures which

are in application in both studied cities.

SUPPLY-ORIENTED MEASURES

DEMAND-ORIENTED MEASURES

Roads traffic operations
- Intelligent traffic system (ITS)
- Real-time traveller information system

- Speed reduction and traffic calming

Land use and zoning management

Improvement of transport choices

- Bus rapid transit and express commuter
buses

- Light rail transit (tram and trolleybus)

- Park-and-Ride facilities and shuttle
services

- Bicycle facilities

- Pedestrian facilities

Traveller information systems

- TDM marketing (TDM promotion
campaigns)

- Pre-trip travel information services

- Rideshare matching (or ridematching)
services

Economic measures
- Road pricing
- Parking pricing

- Commuter financial incentives

Administrative measures

- Carsharing - Alternative work schedules (in coordinatign

. . with companies)
- Train services

- Car free zones

- Taxi services

- Parking management

Telework(ing)
Sources : O'Flaherty, 1997 ; Gérling, 2002 ; TDMcirlopedia, Victoria Transport Policy Institute

Usually, the implementation of one of these meastes modest effects on urban transport
systems. Most individual TDM measures only affectnaall portion of total trips, but the
impacts of these measures are cumulative and sgtier@he total impacts are larger than the
sum of the individual impacts). To deal efficienthyth transport issues, urban authorities
must set strategic transport goal(s) accordinght urban context and the nature of the
transport problems that they have to deal with.s€hgoals take the form of comprehensive
TDM strategies, which are in fact packages of complementary TD&agures.

There are many different TDM strategies with a etgriof impacts. According to the goal that
urban authorities have set, they will for exampiher favour the improvement of
transportation options available to consumersgeduce the need for physical travel through
more efficient land use, or develop transportasabstitutes, or combine these possibilities.
The application of such strategies can often afiectore significant portion of total trips and
thus provide larger total benefits. It is therefomgortant to plan and evaluate integrated
TDM strategies rather than individual measures (TEMcyclopedia, Victoria Transport
Policy Institute).

each new development has to be connected to teérexroad network, what increase the total roguhciy.
This classification is thus rather indicative, giyia first insight on the main impacts that hasheadM
measure.

! The list of TDM measures which is proposed in thisk was constituted on the basis of informatiathgred
through different scientific articles and websifesusing on Travel Demand Management (e.g. O'Flgther
1997; Garling, 2002 ; TDM Encyclopedia, Victoriaghsport Policy Institute)

2 Each of these measures is defined in the glogsaposed at the beginning of this work
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2.7.5. TRANSPORT PLANNING APPROACHES

The transport system of each urban area, charsetetby its set of TDM measures, is

particular to its place. However, these systemgasfsportation can be classified into some
broad categories. In this goal, C. O’Flaherty psg®oin his book “Transport planning and
traffic engineering” a classification of the diféatt urban transport systems according to five
contrasting transport planning approaches (fig)2.1lhe below description of these

approaches are largely inspired by O’Flaherty’skboo

STRATEGY 1 : DO-MINIMUM APPROACH

At its extreme this approach assumes that trafftmgestion, road accidents, and
environmental degradation are inescapable feanfresodern-day life and, if left to itself,
human ingenuity and self-interest will ensure thahgestion will become self-regulating
before it becomes intolerable. In term of TDM measuthat means no measure.

Congestion is associated with stop-start drivingditions which reduce fuel efficiency and
increase air pollution, raise the cost of freighbwament and distribution, hinder bus
movements (thereby making car trips more attrapawel increase the number of accidents.

Drivers who regularly encounter recurring congesto main roads in urban areas try to find
another itinerary driving through adjacent non astgd neighbourhoods to reach their
destination. This alternative to congested roagmsas considerable environmental hardships
and social and economic costs on person livinghose areas. Recurring congestion also
encourage the flight of inhabitants from the crod/@nd polluted inner city towards rural
areas, which reinforce the suburbanisation phenomen

For all these reasons, to let congestion find wia tevel without constraints would have the
effect of causing irreversible long-term damageb&th urban and rural areas and would
ultimately reinforce car-dependent lifestyles, whiés totally in opposition with the
Sustainable Transport System objectives.

STRATEGY 2 : THE LAND USE PLANNING APPROACH

This approach assumes that the control of landsusea large extent the key to control both
the demand to travel and its impact upon envirorimen

As already mentioned, land use planning and tramhgpanning are closely interconnected.
So, by implementing land use control measures (inging the spread of cities, promoting
high density urban development or mix of function3, the needs to travel by car are reduced
and the distances travelled shortened. Howevaratimg land use changes is not something
that is easily done. Consequently, this approaditén accompanied by Traffic Management
measures that aim at increasing the competitivemedsttractiveness of urban centres and at
promoting the other travel modes. These measunesiste for example in limiting parking
places in central area and developing park-andpaaking facilities at the outskirt of the city,

in implementing priority measures that promote thee of public transport and softer
transport modes, in establishing car-free zoneemral areas, ...
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STRATEGY 3 : THE CAR-ORIENTED APPROACH

As already written before, the post-World War llaewas characterised by very rapid
developments in respect of the growth and usagthefprivate car. For the cities which
decided to promote this transport mode (the mgjaitthem), there was an urgent need to
carry out transport plans which provide more arghér roads as well as a huge number of
parking places in and about town centres. Facehi® “car supremacy” context, public
transport lost its competitiveness. Indeed, ciw® adopted the car-oriented approach have
seen strongly decline their public transport system

Cities that have adopted approaches which favaiptivate car put considerable emphasis
on the hierarchy of their road network. The roaérdnichy concept was a major feature of
transport plans in the 1950s in the United-StafBisis concept allows to clarify and prioritize
the transport functions served by various typesoafls. In this goal, roads were divided into
three main functional groups :

- Arterial roads which are those for long-distanceghképeed through-vehicle
movements and therefore which provide minimal astesdjacent frontages

- Local roads and streets whose main function isrtwige access for frontages and
thus, whose design and traffic management is i@nal discourage through traffic

- Collector roads are the intermediate group, whiah iatended to provide for both
shorter and through-vehicle movements and froné@gess

Moreover, this approach also often includes thelementation of road traffic operations
tools which provide motorists with real-time infaatron regarding congested locations and
times, and improve traffic flows with the aid oéffic control technology.

STRATEGY 4 : THE PUBLIC TRANSPORT-ORIENTED APPROACH

With this approach, the main objective of citiesasmprove the quality and quantity of road
and rail public transport services. This objeciv@ormally associated with demand-oriented
measures such as land use, economic, administratideimproved traveller information
services measures which encourage the usage o€ praivisport.

Advocates of transport-oriented plans emphasideptiiaic transports, whether they are road-
or rail- based, are more energy efficient, emi$ l@isborne pollutants, minimise the amount of
land used for transport (including parking) purgsand generally result in better physical
environments in urban areas. They also favour éngaming of activities in central areas as
well as the pedestrianisation. However, public gpmts can be competitive only if they
guarantee regular, predictable and reliable sesvatea reasonable cost, performed by safe
and comfortable vehicles.

Rail systems are more effective to service densely pigdlcities with relatively long
journey-to-work distances along radial corridorghwecongested roads which are central-
oriented. Because of the high costs of rail bugdimaking the full use of existing rail
infrastructures is the key to ensure the succetigofransport mode.

Concerning thebuses since these ones do not request particular rofestructures, bus
network and itineraries are also easier to chamgketa adapt to the demand. Three main
strategies which favour the use of bugesr private cars in urban area can be implemented

! Although this concept of road classification wamliemented in the United States, it is now alsgdbr used
in Europe to prioritize road networks of Europeaam and/or rural areas.
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- Managing land use and zoning policy by locatingdatraffic generators at sites which
are capable of being well served by buses (seegira)

- Improving bus services via the developmenbuad rapid transit (including bus lanes
and pre-emption bus signals, high-capacity, frequamd high-quality vehicles,
integrated fare system and good modal integratdeXpress commuter bus services,
or via the construction gdark-and-ride facilities at the fringe of large urban areas

- Using traffic restraint measures suchpasking management or traffic signal control
to make car travel and parking more difficult irban areas and thus discourage car
use.

In addition to these measures, softer measures aackhe organisation of campaigns
promoting public transport or the implementationseivices providing information about

routes, waiting times, and timetables that remoweettainty and inform (actual and

potential) public transport customers are also weryortant. Much effort is currently being

placed on providing customers with real-time infatimn displayed via Internet, in the buses
and trains and at bus stops and stations. Moredherjmplementation of integrated fare
system (or “travelcards”), which allow the customéo change from one rail system to
another, and from bus to rail and vice versa witliba need for re-ticketing, is also a critical
factor to encourage the use of public transport.

STRATEGY 5 : THE DEMAND MANAGEMENT APPROACH

Among all the already presented approaches, thes isnthe most extreme in term of
managing the demand to travel. In practice trangpl@ans and strategies that correspond to
this approach tend to promote anti-congestion nreasto reduce the pressure on the road
system. These measures can be for example thepomassed in strategy 4 (i.e. to improve
public transport services or to implement traffestraint measures). But, in addition to the
previous strategy, this fifth approach also suppdine implementation of TDM measures
which influence pre-trip travel choices. These fareexample the implementation pfe-trip
travel information services, the promotion ofridesharing activities which favour high-
occupancy vehicles at congested locations and tianealternative work schedules and
telework which respectively shifts travel from congestedkpkours or reduces the amount of
trips.

More far-reaching proposals include the useoafl pricing mechanisms based on the concept
that road users who contribute to congestion ar@uge of additional costs to society. If they
were to be charged for these costs, some wouldlted\different times, by different routes or
by different means, and congestion would theref@reeduced.
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These five transport planning approaches and th®l Theasures that they involved
summarised in the following table (fig.2.11)

Fig.2.11. TDM measures used to support each tranglamning approach

are
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MM = Mobility Management measures — TM = Traffic Megement measures
Author : C. Maloir

TRANSPORT PACKAGING

The five contrasting strategies described aboveoahg an oversimplified categorisation of
the reality. In practice, transport plans for urkmmeas have not been developed following
solely one of these strategies. Rather, each udvaa being a unique set of particular
“ingredients”, it is thus normal that their trangpplans are a combination (or package) of
these five strategies, carried out to meet the s\eédhe specific environment within which
the urban area is located.

The combination of information that will be provilalong the transport network analysis of
Liege (chapter 4) and Groningen (chapter 5) anthbyevaluation of the TDM measures that
have been implemented in both cities (chapter 8)alow to classify the transport system of
each city according to these five transport plagripproaches.

2.8. IN SUMMARY

This chapter has related the evolution that trarmsplanning practices have experimented
throughout these last decades.

More specifically, it has focused on the paradidnft shat occurred in transport planning in
the 1980s. The causes of this shift have been elwah and the new “management-led”
transport paradigm has been described.

This chapter has provided the theoretical framewsitkin which the practical comparison
study will take place. This practical analysis asried out in the five following chapters. The
goal of the next one is to describe the contextiwitvhich Liege and Groningen evolves.
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CONTEXT OF THE TWO STUDIED CITIES :
LIEGE AND GRONINGEN
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3.1. INTRODUCTION

This chapter starts the practical analysis of #he ¢ase studies. The analysis will fall within
the scope of the theoretical framework elaboratethe previous chapter. So, the concepts
which were defined and presented in chapter 2 salive as reference concepts for the
following chapters.

The goal of this third chapter is to describe tbetext - the physical, the spatial repartition of
the population, the socio-economic, the administeaiand the policy contexts - within which
the cities of Liege and Groningen have developdus Tirst preliminary study may seem
rather far from the core subject of this reseanemely the analysis of the transport system of
both cities. However, a transport network is not independent variable of the urban
environment. It both depends of and influencesatier contextual factors which constitute
this environment. Thus the early description of sthefactors is a preliminary and
indispensable step to the analysis of any trangystem.

3.2. PHYSICAL CONTEXT

The general situation of any urban area and thsiphlycontext within which they have been
developed plays a predominant role in the locasind extension choices which were made.
In that respect, the first section of this chaptewvides information about the general situation
of Liege and Groningen as well as about the phi/gctors which have influenced the urban
development of both cities.

The city of Liege located in the heart of the Euregio Meuse-Rhim& at the crossroad of
many national and international highways, enjoysidleged central location. However, this
particular location is also the source of importpassengers and trucks flows. These flows
put an extra pressure of the urban transport n&svof the city. The management of the
automobile flows is thus an elementary conditiohi&ge wants to safeguard the quality of its
urban environment.

The topographical and hydrological factors of thege region have highly influenced the
development of the city. Because of the steep sleyg@ch encircle the city, the first urban
development cores were limited to the lowest pathe Meuse valley (fig.3.1). For the same
reasons, roads and railways were also mainly aactstl in the valley, following the weakest
slopes to connect the plateaus to the city-centre.
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Fig.3.1. Urban development of Liege in relationtsophysical environment
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Urban extension in 1775
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Sources : vector layers : city-promotion / topographic map : IGN
Author C. Maloir

The city of Groningen, as the only medium-size city of the North regadiThe Netherlands
(about 180 000 inhabitants), alone polarises aa afemore than 40 kilometres of radius
(more than half a million people). This privilegsttuation explains the strong regional
function that the city plays for the economic andial dynamisms of the north-eastern part of
the country. Indeed, the city offers about 120 @l% and owns many facilities (like schools,
hospitals, sport and cultural centres, etc.)

Due to the absence of relief of the Fig.3.2. Historical map of Groningen —"16entury
region, the onIy physical factor (http://web.in.tgr.nI.net/users/springelkamp/gronhtml)
which has guided the development ! 5
of Groningen has been the
hydrologic one. Indeed, as many
Dutch cities, Groningen has
numerous canals and waterways
cutting through the urban area. The
historical city centre is defined

sharply by the “diepenring” (“diep”

means canal in the dialect of
Groningen) that encircles an area of
approximately 1 sgq km (fig3.2)

(Hansen, 2005, p.11).
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3.3. PERIMETER OF THE STUDY AND POPULATION SPATIAL REPARTITION

Secondly, the spatial repartition of the populaiio@and around cities influences strongly the
travel needs and traffic flows. So, this sectiosatlibes firstly the spatial entities which
delimit each study area. Every official adminigtratentity is characterised by its spatial
extension and its inhabitants number. Then, thigrimation is used to compare the spatial
repartition of the population living in and arouthe cities of Liege and Groningen.

Presently, thenunicipality of Liege (equal to the city of Liege) (in red in fig3.3)aemposed

of many former communes that were aggregated i7 1&7the time of the municipal merger
policy, to form the present entity. This territaztgvers approximately 70 sq km and has 190
000 inhabitants. The municipality of Liege and ottsljacent municipalities form the
morphologic agglomeration of Liege (in orange m3i3) which covers about 265 sg km and
has about 425 000 inhabitants. Finally, the largglaneration of Liege, also called the
“arrondissement” of Liege, which can include rumdnes, has approximately 600 000
inhabitants (in dark grey in fig.3.3) who live in area of about 800 sg km.

This figures highlights one of the main characterisf the population repartition of and

around Liege ; the number of inhabitants living time peripheral area (400 000) is
approximately two times bigger than the inhabitantmber living into the city of Liege (190

000). This disequilibrium between central area asgeriphery can be mostly explained by
the suburbanisation of the urban citizens (Ville ldege, PDS 1999). This migration has
direct consequences on the travel length and timéhie population as well as on the
worsening life quality in the urban agglomeratiaredo the importance of the transit traffic in
this area.

Fig.3.3. The municipality of Liege and its largeinainistrative entities

I:I Province of Liege
- “Arrondissement” of Liege
- Urban agglomeration of Liege
- Municipality of Liege

L 20 km Source : Encyclopedia Wikipedia

Moreover, to deal with transport issue, the redeaomsultancy which has carried out many
mobility plans for the city of Liege has subdividdte urban agglomeration of Liege into
three perimeters on the basis of the land use rpajt¢he structure of the existing urban
transport network, the urban traffic flows and theography (fig.4.1).
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These delimitations do not fit with the administratboundaries described above but they are
better adapted for the study within the transpamafield. These three zones correspond
roughly to the heart of the city or city centredabl1,6 sq km) (P1), the densely urbanised
zone (P2) which corresponds mainly to the bottorthefMeuse valley, and the surrounding

area (P3) which includes all the main highwaysraftanges of the agglomeration as well as
the peripheral economic and residential poles.mbprity of the documents presented in this

work are based on this territorial delimitation.

Like the city of Liege, thenunicipality* of Groningen (“gemeente” in Dutch) was formed
by the merging of smaller municipalities. The Gragen municipality (in red in fig.3.4) has
about 180 000 inhabitants and covers approxim&elgq km. These figures are really close
to the ones of the municipality of Liege.

Fig.3.4. The municipality of Groningen and its kargdministrative entities

Province of Groningen
Region Groningen-Assen

Urban agglomeration of Groningen

Municipality of Groningen

Source : CBS
20 km Author : C. Maloir

However, the population densities of the surrougdineas around both cities are critically
different. While about 600 000 inhabitants are ‘wamtrated” into the 800 sq km of the large
agglomeration of Liege, this number of inhabitasdgresponds to the population of whole the
province of Groningen (in light grey in fig.3.4)amely about 2330 sq km. This observation
conveys lower population densities in the ruralaarearound Groningen, although the
population density of the municipality of Groningiersimilar to the one of Liege. This sharp
boundary that exists between urban and rural asdss, observable for many other Dutch
cities, is partly due to the model of compact urliEvelopment which is applied in the
Netherland for more than 30 years. Another strildifterence between Liege and Groningen
is the extension of the urban agglomeration of lities (“agglomeration urbaine” in French,
“Grootstedelijke agglomeratie” in DutchjVhile the one of Liege has a spatial extensio@3%F

sq km, the one of Groningen reaches only 135 sq(kmluding the municipality of
Groningen (in red) and the one of Haren (in orange)ig.3.4). Considering that the
delimitation of these morphological entities aresdzh on inhabitants number and building

! The city of Groningen (“stad” in Dutch) is oftemrpngly) assimilates to the municipality. In reglithe
municipality of Groningen covers the territory betGroningen city but also some villages and hanitetated
around the city.

2 Although this boundary between urban and rurahsiis still stronger in Dutch cities than in marthes
European cities, urban extensions projects (e g.\Bdtad and Meerstad projects in Groningen) thitschave
experimented these last decades have made thistaiioi between city and countryside less and leagsh
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density thresholds these figures are indisputably proving that thensgly urbanised
environment extent far beyond Liege municipal bargd while the municipality of
Groningen represents the majority of its urban @ggration (since the only other
municipality which is part of the Groningen aggloaten is the one of Haren).

This difference of population densities betweengineounding areas of Liege and Groningen
has significant impacts on the traffic flows whiekist in and around the two cities. This will
be developed in more details later in this work.

Until the late 1990s, the transport plans (like dfiger planning plans) which were carried out
in the Netherlands were designed at the municipalles rather than at the urban
agglomeration scale like it is the case in Liegeekd, although the urban agglomeratsom
officially recognised entity, its use is really wmemon.In the context of Groningen, the common
goal of these municipal plans was to promote Grggrnas a compact and complete city.

However, besides the municipality and the urbaricmggration, a third larger spatial entity
was recently defined and promoted by the natiomaleghment. The reasons of this scale
change are set out in the last National Spatiat&gy : “the Netherlands is developing into a
network society and a network economy. On the caedhindividualisation continues to
progress ; on the other hand, all those individaa¢sincreasingly closely interconnected in
numerous networks. This development also has nm@josequences for spatial planning.
There is more and more coherence between the gariies and urban areas. The
government applauds this development towards [threcentration] of urbanisation and
infrastructure into national urban networks, ecommooore areas and major transport axes as
much as possible. [...] Partnerships between suchank$ expand the support base of public
facilities and services and open up opportunit@s dptimal use of the scarce space. To
respond to this trend, the national government designated 6 national urban netwdrks
(“nationaal stedelijke netwerken” in Dutch). Thevelpment of these networks is a high
priority” (VROM, Nota Ruimte 2006). The region Giagen-Assen (in dark grey in fig.3.4),
which was created in 1999, is one of these 6 naktiorban networks. The region covers 12
municipalities, which represents 447 000 inhabgatd a spatial extension of 1100 sq km
(Regio Groningen-Assen, Regiovisie 2030). The gaissued by the region Groningen-
Assen are twofold : to strengthen the economictiposof the region at the (inter)national
scale and to protect and reinforce the qualitiesthef regional territory, which are the
combination of towns and countryside with a ricmiety of landscapes, living and working
environment. To achieve these goals, the regiooaintittee has designated four regional
projects : the cooperation regarding business pdhes Regiopark project (protection and
valorisation of landscape), the initial landscapeestments and the management of mobility,

! The urban agglomeration is defined as an admatisaly adjusted morphological zone (or continubusd-

up area) in which most activities, jobs and pufdidlities are located. Although the criteria ahé timit values
vary largely from one country to another, two aidgeare present in all the definitions : the intiabis number
and the maximal distance between buildings (coittinaf the build elements) (CBS ; INS ; Donnay and
Lambinon, 1997 ; Vliegen, 2003)

2 A national urban networks is defined as an entftyaoger and smaller cities, including the opencgzain
between. The cities and centres that comprise thelseorks complement and reinforce each othershgths,
so that they have more to offer together than theeas individual cities. It is explicitly not thatention that a
new tier of government be created for the natiam@lan networks. The partnerships between the laocdl
regional governments within the networks are cotepfevoluntary, flexible and pragmatic. The natibna
government expects that the municipalities willvdnap agreements on how they will shape the conatoir
policy, in consultation with the provinces and thiban regions (VROM, Nota Ruimte 2006)
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which includes the Kolibri network development (ReGroningen-Assen, Regiovisie 2030).
This last project will be developed in more detailghapter 5.

3.4. SOCIO-ECONOMIC CONTEXT

Then, to be able to understanding and satisfyréneek needs of a certain population, a good
knowledge of the main characteristics of this papah is needed. For that, this third section
presents socio-economic variables which charaetkrise population living in both studied
cities. However, due to the large number of avéaladmcio-economic data, the study was
restrained to the variables which (should) havebiggest impacts on the travel behaviour of
the population living in both cities. These factars the evolution of the inhabitants number
living in the two urban areas, the age repartitbbrihe present population, the number and
structure of the households residing in the tweesjtas well as the unemployment rate and
motorisation rate of these households.

In the goal of lightening the text, all the figurssurces which are used in this section are not
mentioned. In fact, the majority of the data wharle used in this section were found in the
demographical statistics yearbooks of both muniitipa (Ville de Liége, demographical
statistics yearbook 2007 ; Gem. Groningen, stasistyearbook 2007). When it is not the
case, the sources are given in the text.

EVOLUTION OF THE POPULATION

The two cities are both characterised by an inere&sheir total number of citizens. Thiy

of Liege has known a large rise of its population until #80s. Then, the amount of citizens
in the city has decreased slowly (excepted in 1®f&n the city has “won” about 100 000
inhabitants because of the municipal merger pali@y)is population diminution is mostly
explained by the suburbanisatoof the urban citizens towards the surrounding less
populated areas. That is only since the year 2082this trend has been again reversed with a
gain of about 6 000 inhabitants during these la& years. This arrival of newcomers is
mainly due to the actions of urban renovation dreddupport to housing projects which were
undertaken by the local government. If the popafagvolution of the next years follows this
trend, the city of Liege should have about 195 db@bitants in 2010 and more than 200 000
in 2020.

Similarly to Liege, the number of inhabitants irettity of Groningen has never stopped
growing (excepted during the 1970s), from abou0@0 inhabitants in the early 19th century
until more than 180 000 inhabitants presently. Adow to the population prognosis’s,
Groningen should reach 183 000 inhabitants in Z0iDalmost 206 000 inhabitants in 2021.
To satisfy this future growth of population, localthorities have decided to increase the
housing stock of the city. This is made in two wafisstly, via projects of intensification and
urban renewal in the city-centre; and secondlytiveaconstruction of new residential areas at
the outskirt of the city.

! According to the report of the demographical stas of the city of Liege (yearbook 2003, p.1G) two
major causes mentioned by the citizens to leaveitiiare “the desire to become an owner” (17 %) te “too
much urban nuisances and the lack of green ancchaareas” (17%). The job (11%) and the need teeha
more space are also two other important reason} (9%
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Since each person has specific travel needs, tiease of the citizens number living in an
urban area contributes to the general augmentaifothe travel demand in this area.
Consequently, the local authorities must take agctad the population forecasts in their
transport projects to be capable to provide a pamssupply which is adapted to the future
transport demand.

AGE REPARTITION OF THE POPULATION

By studying in more details the demographic proéfethe inhabitants of the two cities, a
difference in the age reparation of these popuiatican be highlighted (fig.3.5). While the
group of the 60-79 and the one of 80 and more warehparticularly important in the city of
Liege (with 23% of the total population against only 15%Groningen), it is the group of the
20-39 which is largely predominant@roningen (41% of the total population),

Fig.3.5. Population repartition by age category
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Sources : municipality of Groningen, statistic yearbook 2007 / city of Liege, demographical statistics, yearbook 2007
Author : C. Maloir

The young character of the Groningen populationtmeasily explained by the large number
of students who live in the city. In fact, the ditgs more than 47 000 studérgpitted up into
the Rijksuniversiteit (RUG), the Hanzehogeschodli @) and other HBO institutions (higher
education level). However, all these students ddine in Groningen ; half of them live out
of the municipality boundaries. The fact that Grma@n is a student city has large impacts on
the transport system of the city. For example, ats§/ the students travel demand, the
transport supply must be adapted to the studentenuddlife (modal split, schooldays
schedules, ...). It must also allow to the studerite sommute from the surroundings areas to
easily access to the city, especially in the mayr@nd the evening of weekdays.

In the case of Liege, although the city has alsanaportant number of students (25 000
registered at the university and in other highewcation institutions), the age repartition
figures render rather an aging population. Thiseoketion can be mainly explained by the
emigration of the young families with children tHett the city-centre to live in more rural
areas. Since the elderly population does not hgesame travel needs or the same modal
preferences as the young one, the transport sysisno take this demographic characteristic
into account. As an example, elderly people travetlifferent days and at different times of a
day than students or workers. Most of them alsdeprgavelling on foot or by public
transport.

! The statistics about the population, especialystudent population, have to be carefully intematebecause
of the misinformation concerning the actual popataliving really in the city. Indeed, there isaalys a more
or less large difference between the official regesd population and the actual one. This diffeeeig
particularly huge concerning the student populatiecause of the large numbers of students livingities

without being registered as an inhabitant of th @ie. about 7000 students flats lodged non-tegesl students
in Liege)
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On the basis of these observations, one can salofbr cities that when local authorities
implement new transport projects and policies, thmyst imperatively take account of the
demographic profile of the inhabitants living iretimunicipality. By doing so, the transport
supply would better satisfy the travel demand efltcal population.

HOUSEHOLDS NUMBER AND HOUSEHOLDS STRUCTURE

The number and the structure of the householdsdiun an urban area have also a certain
influence on the travel habits of these househdiikeed, according to the small or large size
of households, individuals have different travetaie and preferences.

In the case oliege, the municipality accommodates about 100 000 Hmlde and has
known a raise of 4 500 new households betweendhe 3002 and 2007. Comparatively, the
municipality of Groningen has about 88 000 households and has known arased 2 000
new households during the same period. The evoluifothe households number in Liege
between the year 2002 and 2007 is thus over twestibigger than the one of Groningen
during the same period. Furthermore, it also apiat 83 % of the 4 500 new households of
Liege are one-person households.

Generally speaking, by looking at the current hbok#s composition in both municipalities,

one can notice that the proportion of one-persamsébolds is really important (54 % of the
total part of the households in Liege and 44 % iargen) and the number of families with

children is quite low. In fact, this large quantdfysmall households is largely constituted by
old widowed persons and by young active single exwkThese two “extreme” population

subgroups present fundamental differences in theibility profiles, which also have to be

included in the preparation of the current andreituzansport plans.

UNEMPLOYMENT RATE

Based on the data that have been collected, ith@apossible to make a direct comparison
between the households incomes of the two studiegs.cHowever, an idea of the financial
situation of households can be provided by compgatire unemployment rate in the two
municipalities.

In the municipality ofLiege, the unemployment rate is of 31 %. This figurehis second
highest unemployment rate of Belgium (after Chai)erand is really higher than numerous
other European cities (e.g. higher than all thedheicand large size cities of France, the
Netherlands and Germany) (Urban Audit, 2004). Imgarison, the unemployment rate in the
municipality ofGroningen is only of 12 %. That is a little bit higher th#re unemployment
rate in a big amount of other Dutch cities, but ikastill really lower than in the surrounding
countries.

The large difference which exists between the fmrsituation of the households living in
Liege and Groningen strongly constraints the butlggtthese households are able to allocate
to transport. In other words, this difference irubeholds incomes has large impacts on the
mobility profiles of the households living in batities.
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MOTORISATION RATE

Finally, a comparison must also be made betweembirisation rate of the households
living in both studied cities.

The rate of car ownership in the municipality@ifoningen is clearly low, with 54 cars per
100 households against 80 cars per 100 householdeei municipality of Liege. This
observation is particularly true in the city centk Groningen where the average of car
ownership falls to 31 cars per 100 households (G@mningen, ECOMM 2006 ; Ville de
Liege, PCM 2004). However, the motorisation rateiefe is relatively low in comparison to
other Belgian cities. Indeed, in terms of cars¥ inhabitants, the car ownership in Liege is
only of 38 cars per 100 inhabitants (like in Chariend Namur), while the municipalities of
Brussels or Hasselt for example reach respectB@Ilgnd 47 cars per 100 inhabitants.

Several empirical researches have proven that tterisation rate of households is highly
correlated to their incomes. So, the non-motowseis generally not the result of a choice but
rather of a financial constraint. The populatiore and the supply of the public transport
services have also a large influence on the maiiois rate of households.

3.5. INSTITUTIONAL CONTEXT

Fourthly, since the administrative structure anel tompetences of the different authorities
levels are characteristic to each country, thestitutional frameworks are also an important
component of the understanding of any urban tramspetem. This section tries thus to
describe basically the mechanisms and regulatidnshngovern the transport systems at the
urban areas level in The Netherlands and in Belgium

Belgium administrative structure has known a perturbed history. The Belgian Cautstib
has known since the 1970s many successive refofims.country has evolved from an
unitary state towards a decentralised state (radjgation process of 1970) to finally become
in 1993 a federal state, created as a common arievilee claims of cultural autonomy of the
Flemish and of economic autonomy of the Walloomc8ithis latest reform, the political
competencies are divided between the federal (matievel, the regional level (regions and
communities), the provinces and the municipalitiyming a three-tieréd system of
administration. The competences of the regionsyipces and communities are exclusive.
That means that each constitutive entity is totedlyponsible for its particular competencies,
depriving the State government of every intervanfarm.

In general, the federal state is competent in all the natiortarest fields, such as the defence
and international affairs, the social security, ttexation system, the economy, the
telecommunication and many important semi-fedezdlisompetencies (such as scientific
researches or education). At the regional leved, tommunities are bound to persons
(competencies related to cultural activities, etiooaand assistance to individuals), while the

YWhat is surprisingly high in an urban municipalithere the bus services are free (INS, 2002)

2 Whilst the State and the Regions clearly have diffeareas of responsibility, from a legal and mastitutional
position they share the same level of authority amedconsidered equal (same unique level).

% In the reality, the distribution of the competargbetween the three authority levels is not a @s described
above. Many exceptions and particularities exisiwever, these are out of the scope of this study.nfore
information about this subject, see http://www grige/Wallonie/fr/mode_emploi_fr.html
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regions have authority on fields which are broadfsociated with their territory. Their
authorities and competencies are rather limiteely tmain task being the supervision of the
municipalities in areas such as public works anandport, land use planning and
conservation, environment and water policy, hougioticy, agriculture policy, economy,
energy policy and lower government employment poligach region (excepted for Brussels)
is divided in a number of provinces, which havenaited power too. Finally, at the lowest
level, municipalities are responsible for local teet and have to respect the framework
established by the higher authority levels.

Although Belgium is a federal state, the nationaéegnment is responsible for many of the
traffic and transport legislations and the contanld funding of the autonomous public
companies, i.e. the railways company (National &gaof the Belgian railways - SNCB) and
the air control company (Belgocontrol). However tlegions having competence for most
infrastructure (all roads, urban and regional publansport, land use planning), that makes
them a key player in transport policies. In thiswtext, municipalities, which are largely
constrained by the framework set by the nationdl ragional level, meet difficulties to draw
up their local transport policy. Indeed, it is ¢léhat in such scattered competencies, urban
traffic and transport policy needs a lot of co-aation with the Regions and Federal
government, as well as with the other planningiglwww.leda.ils.nrw.de).

In contrast to the perturbation that has known Behg the overallstructure of the Dutch
administrative system has remained essentially unchanged since the enidfiithe 18
century. “In the 1848 constitution, a decentraliggdtary state was articulated for the
Netherlands, providing for relative autonomy focdband provincial governments within a
framework and conditions set by the central govemmm|[...] These bodies form a three-
tiered, hierarchical system of administration foe tcountry (ECMT, 2001, p.27). In this
context, the national government is responsible regulation on transport, land use,
environment, fiscal affairs and on various requeets and standards. Provinces, the
intermediate level of power, are competent foraegl public transport and land use, as well
as to supervise the municipalities actions (viadgatidand granting supervisions). Finally,
municipalities have a lot of decision power in lbgknning, land use, mobility and transport
planning and have thus consequently an importaté to play regarding sustainable
development policies (www.leda.ils.nrw.de)

The transport planning arena conforms to this systs set out by the Second Traffic and
Transport Structure Scheme of 1990 (SVV2), overafiponsibility for urban transport
planning is under the responsibility of the Cen@alvernment. The national transport policy
is defined and developed by the Ministry of TrangpBublic Work and Water Management
(“Ministerie van Verkeer en Waterstaat” - V&W). Cnregional level, the provinces co-
ordinate transport policy. However in some casegjonal entities, created by the Act
Regions of 1993, handled in practice most of theosé-tier responsibilities for transport
policy as well as other areas. Once the mandathesfe regions has expired in 2003, the
regional responsibilities were transferred for tmeain part to the municipal level, decreasing
the role of the provinces into the transport plagnilecision-making. This is in line with the
plan to decentralise the government responsilslitoe transport, which started in 1996 with
the VERDI Accord and were reinforced in 2000 by fokowing national transport policy
(The National Masterplan for Traffic and TranspeflVVP). In this decentralisation context,
“generally speaking, municipalities have, withire thmits and guidelines set by the national
government, considerable freedom to develop their vansport policy, to design their road
network and to introduce traffic measures” (wwwdead.nrw.de). This administrative
organisation in the process of decentralisatioruireq a well-developed system of co-
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ordination between the three levels of the trartspothorities as well as between the
transport authorities and those responsible fotiapalanning and environmental affairs, as
well as economic and fiscal concerns (ECMT, 20031 )

3.6. POLICY CONTEXT

Finally, the goal of this last section is not tooyide a detailed analysis of the policy
documents which were published in Liege and Gramingas this would ask for extra

researches and would be quite far from the cestrajlect of this thesis. Rather, this section is
limited to a simple presentation of the successiaasport policy documents which were
implemented in the two cities. The strategic docutsievhich have influenced and still

influence the transport policies are also includedthis presentation. No explanation

concerning the content of these documents is segbgiere ; the policy key documents,
relevant for this thesis, will be detailed latterthe following chapters. So, the two following

documents (fig.3.6 and 3.7) serve as referencendentito retrace the history of strategic and
transport policies in both cities. They will be feuwlarly useful for the following chapters to

situate any document in its broader policy context.

Fig.3.6. Successive strategic and transport polaguments of the municipality of Liege
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Fig.3.7. Successive strategic and transport palaguments of the municipality of Groningen
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3.7. IN SUMMARY

The information which were provided all along tolsapter are summarised for each of the
two cities in the following table :

LIEGE GRONINGEN
. topographical and hydrological Hydrological constraint (diepenring and
Physical context constraints other canals)
Municipality of Liege and urban Municipality of Groningen and region
Perimeter of the study | @gglomeration of Liege Groningen-Assen (urban network)
and spatial repartition | pye to massive suburbanisation : Due to compact development model :
of population number inhab. in the peripheral area [sconcentration of the inhab. into the cit
2X bigger than in the city (municipality)) (around already developed area)
Socio-economic context
Population evolution| Rising inhabitants number Risihhabitants number
Age repartition Aging population Young populatictiudent city)
gr?éjzfrzcéﬁsrenumber Numerous one-person households Numerous one-pkosseholds
Unemplovment rate Relatively high (and higher than other| Relatively low (but a little bit higher
ploy Belgian and European cities) than in other Dutch cities)
Motorisation rate Rela_tlvely .h'gh (but lower than other Relatively (really) low
Belgian cities)
Low freedom and decision power of
Institutional context municipalities, constrained by the Large freedom and decision power of
framework set by national and regiongl municipalities (decentralisation process)
levels
Policy context See figure 3.6 See figure 3.7

This chapter has highlighted the contextual elemémat have influenced the development
choices made in term of transportation in bothisaidities. Due to the narrow links that exist
between context and transport development chotbesglements above described will be
regularly referred to in the two following chaptewghich will analyse the transport networks
of Liege and Groningen.
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4.1. INTRODUCTION

This fourth chapter deals with the study of thes$gort network of the city of Liege and of its
surrounding area.

As already mentioned in chapter 2, any transponvork analysis consists at least in two
steps : the analysis of the transport supply aadatialysis of the transport (or travel) demand.
In accordance with that, the study of the Liegaegpert network is organised as follow :

- Afirst part depicts the spatial structure of thtg c

- A second part analyses the supply in transport t@ersport mode, in terms of
infrastructure and services.

- And a last part analyses the travel demand (neefd)e population per transport
mode.

Many of the information which were provided in ckep3 will be frequently used all along
this analysis to explain the choices which were enad the municipality in terms of
transportation infrastructures development or tdemstand the travel behaviour and modal
preferences of the population living in Liege onwouting to Liege.

Before starting the analysis in itself, a remarls ha be made concerning the presentation
order of the two cities. It was decided to begithwhe transport network analysis of the city
of Liege, rather than the one of Groningen. Thenmaison of this choice is linked to the
“maturity degree” of these two transport networksthe mobility management is a recent
notion in Liege (urban mobility has been recogniaedmportant for only a few years), urban
mobility management is a top priority of the citiy&roningen for more than 30 years.

In the goal of lightening the text, all the figuresurces used in this chapter are not
mentioned. In fact, the majority of the data whasle used in this chapter were found in the
Displacement and Parking Plan of Liege (Plan de |&&ment et de Stationnement)
published in 1999 and in the municipal mobility rplaf 2004. When it is not the case, the
sources are given in the text. Moreover, these detacompleted by information collected
through interviews which were conducted with diéier actors acting in the field of
transportation in Liege.

4.2. URBAN SPATIAL STRUCTURE AND TRANSPORT OBJECTIVES OF THE CITY

As it was already mentioned in the previous chafstee section 3.2), the development of the
Liege city in general, and its transport netwonjolat in particular, were largely constrained

by two natural factors : a ramified hydrologicatwerk and a steep relief. Indeed, while the
water crossings (bridges, tunnels,...) are delicabmeg because of the high traffic

concentration in these places, the topographysisang technical constraint for the network
layout.

In consequence to these natural constraints, thie mad network of thagglomeration of
Liege (P3) is characterised by a dense radial struatoreverging through the city-centre
(fig.4.1). The lack of concentric elemehtstercepting this radial network (lack of complete

! The recent realisation of the highway junction the A25 and A40 offers new possibilities tpdss the
city-centre. But, nevertheless this sizeable impment, still a too large part of the traffic coni#s to cross the
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ring encircling the city) and the high capacity eséid by the highways and numerous
interchange’s favour the access by car to the city-centre. Iddeeryday there are on
average almost 200 000 vehicles rushing into tiyecaintre via this “funnel-shape” road
network. This leads to high congestion at peak $i0as the city is not able to cope with such

traffic flows.

Fig.4.1. Road network structure and accessibilitthe agglomeration of Liege

- = « Topographic constraints

Lack of concentric elements
(no complete ring way)

High Traffic concentration
(size propottional to traffic
flows)

o VA8

Peripheral centres

‘\/ ‘f Highway interchanges

=== Highways network

= = : E40-E25 junction
= Express road network
s Main road network

Secondary road network

Meuse river

Study perimeters

Fond de plan lon

Source ; Ville de Liege, PDS 1999
Modified by C. Maloir

ECHELLE : ".
0 1 2 4 kim & 77

At the city centre level (P1), water and topography also constrain thessctecertain parts
of the city-centre or make the displacements diffiérom one neighbourhood to another.
Moreover, the density of the urban fabric and tagowness of certain streets (especially in
the historical heart of the city, which is also thest attractive area) make the mobility still
more difficult in some parts of the city. Consediierthe organisation of the circulation in
the inner city was planned taken into account eséhfactors, using the banks of the Meuse,
its ancient riverbed (embanked to become the maitebards of the city) and the bridges to

structure the traffic flows (in yellow in the fig2).

central area of the city, causing many congestimblpms. Moreover, the rising demand for travel esathis
new highway connection already almost saturatedelOneasures/options must thus be considered.

! The city of Liege is served by about twenty inteneges, which are used daily on average by 550ébi@les.
This interchanges network, although making sometimere difficult the management of the traffic flgws
above all a formidable asset for the city becatgeiimits a efficient redistribution of the traffan the access

network (cahier du MET, May 2005, p.24).
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This concentric model, characterised by a strothygagntre within which a (too) large part of
the traffic flows coming from all the agglomerati@onverges, is a major cause of the
degradation of urban quality of life, and consedlyeof the massive flight of housing and
commercial activities towards the outskirt of thigy.cThis suburbanisation phenomenon
explains the emergence of secondary centres apdhiphery of the city, notably at the
convergence of radial lines, some of them effettigempeting with the central area for the
location of economic activities (fig.4.1). The cheteristics named above are typical of the
second model of urban structure, namely thedk centré model (fig.2.3). Moreover, as a
consequence of the emergence of these new atergubies, the freedom of decision of the
local government has been strongly reduced. Indeeslich a situation the local authorities
have to take into account this new potential ctwiok location, being aware that if they
implement too extreme urban policies (in the fiefdransport, that would be a strong pricing
politicy), the ones constrained by these policiek e inclined to leave the city for these
peripheral centres. The new measures have thus toalefully evaluated before being
implemented.

In this context, all the actors concerned by theifitg issue in Liege agreed in 2004 in the
“Plan Communal de Mobilité - PCM” (municipal molyliplan), which is mainly based on
the “Plan de développement et de StationnementS”HDisplacement and Parking Plan)
published in 1999 on three main development axigHe city (Ville de Liege, PCM 2004,
p.23):
- To improve thequality of life in the urban area by restructuring the circulafiows
which currently transit needlessly via local neighthoods roads.
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- To reinforce theattractivenessof the city centre by strengthening its commercial,
economic and cultural functions via the revitalisatof its urban centres and the
integration of new projects in the existing urbanisonment.

- To assure the higtaccessibility of the city by promoting a good multimodal
accessibility and safe for everybody.

To reach these goals, the mobility plan focusesatvaining a balanced utilisation of the
different transport modes according to their pafic strengths and weaknesses. This
equilibrium will be achieved by stopping to pri\gie the accessibility to the city only by
private cars, but rather by developing multimodaiaepts less consumer of public space and
more respectful of the environment. Concretelyséhebjectives require the development of a
different and better mobility supply and also thenagement of the travel demand, that in all
the urban agglomeration of Liege (Ville de Lieg€ENP2004, p.23).

Moreover, the objectives of the mobility plan ofefe, like many other sector-based or
regional plans, are coherent with the strategiomior the city : the “Projet de Ville”. This
plan, published in 2003 and updated in 2007, ftkesmajor development orientations that
the city has to follow until the year 2015. Thesee® can be sum up in five strategic
objectives (Ville de Liege, Projet de Ville 20074X) p.8) : To improve the life quality in the
city, to improve the economic sector, to limit pdyeand social inequalities, to protect the
environment by reducing the greenhouse gazesctedse the number of inhabitants.

4.3. TRANSPORT SUPPLY ANALYSIS

A transport network analysis is usually constitutddwo components. The analysis of the
transport supply is the first one. Concretely, testion focuses on the supply in transport,
per transport mode, in terms of infrastructures semices. This analysis is carried out at two
different spatial scales, at the agglomerationliéveluding the adjacent municipalities and
the highway network, P3) and at the city level {led at the Liege city centre, P1). In some
cases, the intermediate scale of the densely wbamrea (P2) is also considered. This
analysis allows to provide a first insight of theim characteristics of the Liege transport
network. It concerns, for example, the generalctime of the road network, the space
dedicated to each transport mode, the supply Bmsport facilities, or the quality of the
different transport services.

4.3.1. ROAD NETWORK SUPPLY

As already mentioned in chapter 1, the road infuastires network of Liege, like in many
other Belgian and European cities, was mainly bdilding the 1950s, 60s and 70s. The
highways and urban boulevards which were constduetie that time still constitute the
backbone of the current transport system of the btparallel to these large road works, the
actions which were undertaken by the local autiesrithese last decades have aimed to
maximise the space available for cars and transpayéneral in the urban area, as an answer
of the rising demand for travel. The current roaetwork supply of the city and
agglomeration of Liege is thus mainly the resultlod works which were realized all along
the second part of the ®@entury.

At the agglomeration level(P3), the capacity offered by the highway netwonkl &y the
numerous interchanges allowing to reach the citgadly high. However, this high capacity is
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justified by the very high traffic flows which exien these roads. More details on the causes
of these flows are provided in section 4.4.1.

Then, concerning the supply of the road netwatkthe densely urbanised leve(P2), a
guantitative analysis of the numbers of vehiclesgpsting into the city centre and of the
diffusion of these flows through the urban roadwwek allow to understand a part of the
congestion problems causes in the city, the othetr lpeing explained by the nature of the
urban traffic demand (see section 4.4.1). Firstlihough the traffic flows are well-balanced
between the different parts of the city, there i®a generainadequacy between the high
flows capacity of the highways and interchangestaedestricted capacity of the urban road
network. This capacity difference has importantnifai effects on the urban circulation.
Indeed, the urban road network is often saturagésggcially at peak hours), what penalizes
the totality of the transport modes. This situati®thus extremely harmful for the quality of
the public transport services, the buses beingpstbpgn the traffic jams. Secondly, the
important traffic flows coming from the highwaysténchanges is spread through the urban
fabric without a reahierarchy. The lack of an efficient traffic management dassabighly
the life quality of the neighbourhoods which arentomuously crossed by these flows (in
yellow in fig.4.4). A restructuration of this trangraffic on the main roads would allow a
more efficient diffusion of the traffic through thaty, what would be beneficial for the
overall mobility of the city, as well as an improwent of the urban living environment in the
harmed neighbourhoods.

4.3.2. PUBLIC TRANSPORT SUPPLY

The rail network of the agglomeration of Liege is really dense. ldegr, even if the rail
transport supply is high (with about twenty railwsatations in all the agglomeration), the
number of trips made by train is actually smalddad, although the train frequency (two
trains per hour per line on average) is enougthfeldong distance trips (regional and national
trips), this train frequency is far too low to bii@ent for agglomeration trips (trips within
the agglomeration of Liege).

The structure of thbus network presents essentially a radial structure, convgrtfinough

two main poles (the central Saint Lambert squarktha outlying Guillemins station) which
are linked together by a high quality bus netwdidc4.3). The supply for bus trips is actually
really high in the city centre of Liege (perimefet extended to the Guillemins station).
Several main roads of the network are frequentechte than 1000 buses a day (1800 buses
on the main boulevards of the city, that meanss&byer minute at peak hours).
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Fig.4.3. Bus network supply in the city centre téde
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But, nevertheless this high buses supply and tistegice of special buses facilities in certain
area of the city (bus lanes see fig.4.3), the coroimespeed of buses is really lofvand
irregular in the urban area. In fact, at every monhwod the day (even at peak hours), the speed
of car trips is higher than the one of bus trigdohsequently to this observation, why people
would choose to travel by bus when they have tresipdity (financial possibility or age to
have a permit licence) to travel by car ?

4.3.3. BIKE SUPPLY

The use of bike to travel in the city of Liege éally rare. The inadequacy of the current road
network, that make bike use highly dangerous, &edlack of adapted bike facilities have
made its use obsolete. However, since recentlyettsea real will from citizens and local
politicians to “reintroduce” bikes in the city. M®rdetails about the measures that will be
implemented to promote bike use are provided in gbetion concerning “bike demand”
(section 4.4.3).

4.3.4. PARKING SUPPLY

Besides the analysis of the road network and ofptiigic transport supply, the study of the
parking supply in and around the city centre (P8l &2) is also a factor which plays an
important role on the travel behaviour of people.

The parking supplyn the city centre of Liege (perimeter P1 extended to the Guillemins
Central Station) reaches the 10 000 parking pla@aghese 10 000 places, about 40 % are on

! The commercial speed of a bus is the average spietite bus for a section of the route, i.e. thstatice
between origin and destination points divided kg tiime, including the time taken for all the stoe regular
stops (for passengers movements) as well as thgecied ones (due to traffic jams, traffic lightsobstacles).
(Ville de Liege, PSD 1999)
% In the municipality of Liege, more than 3 bus $riqm 4 are characterised by a commercial speagsstthan 15
km/hour (Petit, 2001, p.63)
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streets. Half of these on-streets parking placedrae and unlimited in time ! (fig.4.4) With
so many free parking places without time limitafitime rotation of street parking cars is not
dynamic enough, what is harmful for the economid aommercial activities of the city.
Moreover, nevertheless the price rising of the neetgarking places since 2003, on-street
parking fee is still so low (1 €/hour and free beén 12:30 and 13:30 PM and after 18:00
PM) that it does not dissuade the parking on-stE@gttomparison, parking on metered street
places in Groningen costs 1,80 €/hour and thisdae application from 9:00 AM to 10:00
PM from Monday to Wednesday and from 9:00AM to nmyih from Thursday to Saturday.
Moreover, besides these on-street parking plates,other 60 % of fitted parking places
(indoor parking garages and outdoor fitted parlptages) offer good potentialities to park in
the city-centre of Liege (fig.4.4). However, thestof these parking places (sometimes five
times higher than street parking places) and tble dd security of these places explain their
low occupancy rate.

Fig.4.4. Parking supply in the city centre of Liege
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The same observations can be made aboulehsely urbanised zone (P2)ndeed, on the
14 000 parking places located in this area, 93%oarstreet parking places and only 3% are
not-free and limited in time (400 parking place$hese ones are located in the most
commercial streets, where the car rotation rakegiser.

As a first conclusion, one can say that the majoblem of the parking policy in Liege is thus
not a problem of insufficiency of parking places ather a problem of management of these
places (limited parking time, pricing, incoherenbgtween on-street and fitted parking
places). Further observations will be added whendbmand for parking will be tackled
(section 4.4.4)
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4.4. TRAVEL DEMAND ANALYSIS

The demand to travel is the second main compor®&it donstitutes a transport network

analysis. The travel demand is the expressioneofrimsport needs of a population living in a
particular area. This section focuses thereforéhertravel demand of the population of Liege
(including the population living in the city centas well as in the agglomeration), presented
per transport mode. Moreover, this section goethdéarinto the analysis by comparing the

current travel demand with the existing transpoappdy. The balance between demand and
supply allows to highlight the capacity shortconsingf the Liege transport network. The

projects that are planned to deal with these sborittgs are also presented in this section.

Finally, before starting the analysis itself, a egknhas to be made concerning the demand for
parking places (section 4.4.4). This section makesdistinction between short-term and
long-term parking users. But it does not deal Smadly with the parking demand of the
inhabitants living in the municipality. These orrepresent however a significant part of the
parking demand for on-street places. It must be timeed that, besides metered street
parking, special yearly parking cards can be obthiby the Liege residents for free. This
resident card was introduced to assure to citizbesp parking close to their residence. This
system is essential to sustain the attractivenesecity and to attract newcomers to live in
Liege. For the same reasons, such a resident gatehs is also in application in Groningen
(one card costing 40 € per year per inhabitant).

4.4.1. ROAD NETWORK DEMAND

The strong suburbanisation phenomenon that hasrkilogvcity of Liege these last decades
has had huge consequences on the traffic flowdl dh@ urban agglomeration. Indeed, in
accordance with the theory of the congestion viocle (fig.2.11), the spatial spreading of
the population has for consequence an increasedfavels length and of the travels number.
In consequence, the daily traffic flows bdighway network between peripheral areas and
city centre (or other peripheral areas) are reaifyportant, what causes some traffic
management difficulties around the city. In termiss@hicles, in 1998, these highway flows
represented on average 330 000 vehicles per avevagkday (24 hours), which has not
generated congestion problems yet. But, sincepthigd, traffic flows have strongly grown.
Indeed, between the year 1998 and 2007, highwafictrflows have known a yearly
augmentation of more than 2 %, reaching the 400v@d@les per average weekday (Ville de
Liege, commission spéciale mobilite, février 2008pnsequently, the current capacity of
highways and interchanges is not high enough tsfgahe current (and still increasing)
demand. Extra measures are needed to solve thasibaphortage.

In this context, the solution which was choserhinobility plan of the city is to buildreew

CHB highway junction long 12 kilometres to the east of the city, betwte actual E25 and
E40 highways f{g.4.1). This project, although highly expensivéharmful for the local
population and environmenand in total opposition with the principle of spipg new roads

! The CBH project, it is the construction of a 12 kighway junction, but also of 6 new interchanged &
viaducts. According to the engineers of the Miyistf Equipment and Transport, “CBH would be the thos
spectacular of our highways junctions”. The totabtcof the project (excluding maintenance costs, is..)
estimated at 400 millions of Euros (Lamarche, 2008)

2 The construction of this junction would necessitidite expropriation of many inhabitants (and wdwddm the
living environment of many others). Moreover, thusiction would be build crosswise a Natura 2000ezam
veritable green hearth located at only 10 kilonsetkthe city.
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construction, has received lots of supports. Firstiis new junction would finalize the actual
uncompleted ring way, what would allow too manyscahich actually transit uselessly by
the centre, to bypass it. Moreover, many studie® Ishown that this new highway junction
would diminish the general pressure on the highwagwork. Finally, this new junction
would also strongly reduce the traffic flows of thNeuse river banks. Ideally, this traffic
diminution along the Meuse valley, if supported ragasures favouring bus flows (and the
construction contract is written in that way, assyrthat for every euro invested in the
highway construction, one euro will be invested iime public transport network
(compensation principle)), could be really favoleato the development of a high quality
public transport services in the urban area of ¢idgowever, all the arguments advanced
here above are highly controverSiahd this project is (stif)junder discussion.

The demand for road traviel the urban area must also be discussed. However here, it is not
the quantitative aspect of the demand which is lproltic but rather its nature. On the basis
of a qualitative analysis of the actual traffictbé densely urbanised zone of Liege (P2), three
traffic categories can be identified : the interafftc (or local traffic), the exchange traffic,
and thetransit traffic 3. While the two first traffic categories are negegor the economy of
the city, the transit traffic is completely uselessl even harmful for the city. Unfortunately,
this last one represents 40 % of the total traffiche city (fig.4.4). This situation can be
partly explained by the suburbanisation phenomemloich touched the city these last thirty
years. During this period, large institutions (litkee hospital centre and the university) were
transferred from the city towards its peripheryd amany out-of-town large shopping centres
have been located at the city’s edge. Presentggetipoles of activities contribute to the major
part of the traffic flows, going in and out of tkay (Petit, 2001). The emergence of these
secondary poles of activities, encouraging greatiyate car use, has changed profoundly the
intensity and the travel behaviour on the road ngtwAs an example, it is common that a
person living in the East of the city works in tWéest, and reversely. Due to the radial
structure of the road network and the lack of catroe elements intercepting this structure
(section 4.2), this person, like many others, wgdlthrough the city to go at work (idem for all
the other daily activities). These flows explaire timportant traffic of transit which daily
cross the city of Liege. Consequently, the ovaralbility in the city is slowed down. Some
bridges are constantly under pressure and logaditraven develops in many neighbourhoods
around the city centre, what directly impacts ffeedquality of these areas (fig.4.5).

! As an example, a study has concluded that onl@®2¢f the traffic that would use the CBH junctioowid be
transit traffic, the largest extent of this traffieing local traffic. In addition, this new junatievould not involve
a diminution of the pressure on other highway jioms. At the opposite, the CBH junction would atdaterm
even attract more traffic than presently (Lamar&@g8).
2 Indeed, as the Walloon Minister of Transport Haslared : “we are waiting this highway projectcsir80
years”. In other words, this project dates fromobetthe oil crisis and the climate warming issuee Guestion is
to know if this project is still adapted to the geat situation and needs.

- Intern (or local) traffic : The complete coursethif traffic (origin and destination points, andit® between
these two points) is totally inside the limits bétstudied zone.

- Exchange traffic: The origin or the destinatadrthis traffic is out of the studied area.

- Transit traffic : The origin and the destinatiof this traffic are out of the studied zone. 8, transit traffic
goes through the studied zone without stoppingismzone (com. de Liege, PCM 2004).

56



Fig.4.5. General structure of the traffic and triatraffic problems in Liege
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These observations mean that a change of displatemabits, such as the modification of
itineraries (via the management of these transiwd) or the use of other transport modes,
would allow to eliminate a large number of useless from the city centre, and thus solve a
part of the congestion problems that the city prdgeknows. These measures are elaborated
in more details in chapters 6 and 7.

A last remark must be made concerningititern traffic in the municipality. Although this
traffic only accounts for 10 % of the total trafff the city (fig.4.5), some studies concerning
the travel habits of the inhabitants of the muratiy of Liege have proven that more than 50
% trips made by cars cover distances shorter thalo®etres. Yet, for such short distances,
other modal alternatives like walk, bike and busildde perfectly conceivable (Petit, 2001,
p.59). By making these alternative modes more dciite (safer, faster, more comfortable,
cheaper,...), a part of the intern traffic which ety contributes to the congestion problems
of the city could be avoided.

4.4.2. PUBLIC TRANSPORT DEMAND

The demand to travel byain is directly proportional to the railway transpstpply Thus,
with an extensive railway network, but a too lowirr frequency, the demand to travel by
train is quite high at the regional level (with @80 travellers a day on average in the main
station of Liege Guillemins), but is really low the agglomeration (with less than 500
travellers a day). The train only accounts for 20the total trips made in the agglomeration
of Liege.

On the contrary, the travel demand baursesis relatively high, with about 180 000 travellers
a day in the agglomeration (PDS Liege 1999). Howetree frequency rate of bus trips is
highly unstable throughouiime andspace Indeed, the bus modal split represents only 10 %
of the total trips made in the agglomeration oma@urs basis, but it can reach 20 % during
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the morning peak hours. Moreover, by analysingsipetial repartition of this demand, it can
be observed that the bus trips are highly conctatria the inner-centre (P1 extended to zone
included the Guillemins train statio(f)g.4.3). These inner city trips account for two third of
the total bus activity in the urban agglomeratidhis high demand for buses in the central
area can be mostly explained by the socio-econqnufile of the urban population and the
low car ownership characteristic to many citiesddelad, the living population in Liege is
composed of a large number of students and of am@@@nd poor population (chapter 3).
Most of these peopldo not use the bus services by choice but becduesehave limited
incomes and/or are not allowed to drive (no licepeamit). To move, they do not have other
choices than walking (only for short distances)amuse the bus, and that nevertheless the
slowness of buses in the city centre (see puldiesrort supply, section 4.3.2). Finally, and
against all expectatiohsthe bus use in Liege (and in the entire regica &xperienced a
strong growth since the year 2000. This occurrdatiout any changes concerning the socio-
economic profile of the population living in thetyci Therefore, other causes must be
considered to explain this recent success (e.g.eitent improvement of bus services and its
promotion, the rise of fuel price, the people awass to environmental issue, ...). For the
moment, however, the real causes of this augmentafithe bus frequency rate have not yet
been thoroughly analyzed and understood.

This last observation highlights one thing. Neveless the low commercial speed and
recurrent delays that are characteristic of bys tin the city of Liege, the bus trips demand is
growing. That puts into the fore the high potentiat bus services represent to serve urban
population. Consequently to these results, locahailies have decided to improve
considerably the quality of bus services in thg.ddifferent projects exist. However, all of
them agree on the fact that the improvement ofdaugices will necessarily request a strong
restructuration of the current bus network anditii@ementation of measures that give larger
priorities to bus flows, while restraining car flswConcrete measures to improve bus services
are proposed in chapter 7.

4.4.3. BIKE DEMAND

Although the number of trips made by bike in thy @ presently really low, several surveys
conducted among the local population have showntkigge is a real high latent demand to
use bikes more extensively. To satisfy this demémalcity got in 1998 a new bike itineraries
plan. This plan aims at improving the urban bikevoek. In that perspective, it points out the
roads (and bridges) which have to be built or asthpd assure continuous, fast and safe trips
to bikers. The plan also plans the developmentddlitemnal bike facilities as well as the
creation of bike services (e.g. bike itinerarieéddéos, promotion campaigns, educational
programmes, ...). Many actions planned in this plamenmplemented these last years (e.g.
development of bike itinerariedyike traffic lights, limited one-way streets, promotion
campaigns, ...), but the remaining efforts requiredstipply safe and fast movements to
bikers are still numerous.

Moreover, recently the local authorities have deditb make of the bike use a top priority for
the city. In this perspective, a new project ofta¢ébike system should be developed by 2009
to complete the current bike supply. This projemtsists in developing a network of bike

stations covering as well the inner city as theaurding neighbourhoods of the city. More

details about this rental bike project are provigedhapter 7.

1 On the basis of a diagnostic of the bus travel aterealised in 1998, the future expectations watieer
pessimist concerning the evolution of the demartdateel by bus (Ville de Liege, PDS 1999).
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4.4.4. PARKING DEMAND

The supply characteristics for parking in thy centre of Liege(perimeter P1 including the
Guillemins Station), i.e. numerous free (or cheap)street parking places, influence directly
the demand to park.

Firstly, the quantitative analysis of the parking demand in the city centre of Lig§d)
induces two observations. On the one hand, thepaticun rate of the on-street parking is
quite low in the morning (occupied mostly by resid® but is saturated during the day
(mostly workers and shoppers) and still high in élrening (mostly for leisure activities). In
contrast, the occupation rate of the fitted paskeally low in the morning and in the evening
and is only medium during the day. This first olbbaéipn explains that at 3:00 PM, for
example, about 2 500 parking places are free ifitteel parks while in the same time, the
streets are totally saturated, with almost 450alekiillegally parked (PSD Liege 1999). This
saturation state of streets is penalizing for fbizens which find hardly a parking place when
they come back home from work. On the other hamel rotation rate of on-street parking is
really low, as well for places with unlimited pangi time as for limited parking time ones.
Daily, 35 % of the parking users exceed the peedifiarking time and 75 % of vehicles are
without parking tickets or exceed the ticket timiée lack of regular control by the police
explains this situation (PSD Liege 1999). Therefaiace 2003, the city has intensified the
parking control, hoping by this action to limit thember of parking offences.

Secondly, thequalitative analysis of the parking demand has allowed to get more
information on the parking duration and time. Thsuit is that the majority of parking places

are occupied by long-term users. In general riles¢ users are commuters who “squat” the
parking places for the whole duration of their wogkday. This situation leaves only a few

parking places available for the mid- and shontersers, however the most economically
useful for the city. Consequently, most of themadeto park illegally (e.g. on pedestrian

crossings, bus stop areas, ...), what among othegdHarms the general urban mobility and
the safety of pedestrians.

These observations are similar for ttensely urbanised area level (P2).

As a general conclusion, one can say that the tdcvailable parking places on street
(though fitted parks are far from being full) arftetlow rotation rate of these places are
responsible for the high rate of illegal parkingivdty in and around the city centre. This

situation is highly harmful for the quality of lifef urban area as well as for the general
attractiveness of the city.

59



4.5. IN SUMMARY

The goal of this fourth chapter was to carry oabmplete analysis of the Liege transport
network. It was structured as proposed in the #teza framework, namely a first analysis of
the transport supply, followed by an analysis eftitavel demand. Moreover, the urban
structure of the city was preliminarily described.

This analysis has allowed to provide a detailedoew of the elements that constitute the
current transport network of Liege. The main pothest have emerged are listed in the
following table :

TRANSPORT SUPPLY TRAVEL DEMAND

- High capacity of highways and numerous
interchanges BUT uncompleted ringway

- Capacity inadequacy between highways and Road
urban network

- Bad hierarchy of the urban road network

- Really high demand, and still increasing
- High transit traffic and intern traffic

- Low train demand for intercity trips but in
the national average train demand for
Public regional/national trips

transport | - High bus demand (especially at peak
hours), and in augmentation since recently

- Bus demand concentrated in the city-centre

- Well-developed rail network capacity & goad
train frequency for regional/national trips

- Well-developed bus network & high bus
frequency BUT low bus commercial speed
and unreliable PT services (delays)

- Low supply for bike network and bike

facilities BUT ...in improvement Bike - Rare bikers but real latent demand

- Unequal occupation rate between on-street
- Very high parking supply ] and fitted parking places
. Parking I
- Bad parking management - High illegally parked cars

- Low rotation rate (many long term users)

To sum up : (1) the large space dedicated to raslsnd and in the urban area of Liege
explains rather logically the high number of card ¢he important transit traffic that currently
exist in the city ; (2) the high demand for bupdrinevertheless the low commercial speed
and unreliability which characterise this transpodde, highlights the large potentialities that
could have buses to partly solve transport proble(@8sthe poor development of the bike
network and facilities explains the rarity of itseu However, a real latent demand seems to
exist for this travel mode ; (4) nevertheless dtpgrking places supply, the absence of a real
parking management policy makes the current pargitogtion highly problematic.

The information provided in this chapter will sea®basis information further in this work,
firstly to evaluate the importance that plays theaept of Travel Demand Management in the
transport planning practices of Liege (chaptera@y then, to define the TDM measures that
could be transferred from Groningen to Liege (ceap).

The next chapter will analyse the transport netvadréroningen. Like for the Liege case, the
goal of this analysis is to highlight the main @weristics of the transport system of the city.
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5.1. INTRODUCTION

In the goal of conserving a certain coherence batwhae transport network analysis of the
cities of Liege and Groningen, this chapter fokotlve same three-steps organisation that the
previous one, namely the description of the spatiaicture of Groningen, the analysis of its
transport supply and the analysis of its travel aedn

The information which are provided in this cha@kso try to be as much coherent as possible
with the ones provided in the case of Liege. HoweWeis coherence is limited by the
guantity and the nature of the information whickdnheen collected in both cities.

Like for the case of Liege, all the figures sourgdsch were used in this chapter are not
mentioned in the text below. In fact, the largesitt @f the information were collected in the
mobility plan of the city “stad in beweging 2007120 and in the document “traffic and
transport policy for the city of Groningen (progee®)” published in 2006 by the
municipality of Groningen for the occasion of the MM conference (European Conference
on Mobility Management). When the information wasrid in a different document than the
two ones mentioned above, the sources are givetientext. Moreover, these data are
completed by information collected through intemwsewhich were conducted with different
actors acting in the field of transportation in Girgen.

5.2. URBAN SPATIAL STRUCTURE AND TRANSPORT OBJECTIVES OF THE CITY

As it is mentioned in chapter 3 (section 3.2), fing limitation to the extension of the city
were thefortification wall and theDiepering which encircled the urban enclosure until the
mid 19" century (fig.3.2 and 5.1). At that time, the loeaithorities decided to destroy the
wall which was a constraining obstacle to the glouitthe city. However, although the wall
was broken up, the canal is still present and gtyostructures the current urban organisation
of the city (www.grunn.nl). Indeed, the transpanfrastructure inside the urban area of
Groningen is built up around the Diepenring. Theeincity has a narrow and old network of
streets, while the Diepenring itself is flankedlmth sides by an inner ring road. Then, at the
end of the 28 century, a second structuring element was cortstiteround Groningen : the
ring way (fig.5.1). In fact, this ring way was completed dhfferent parts, from 1970
(southern ringroad) to 1986 (eastern junction). ihg connects the urban road network of
Groningen with the regional and national infrastinoe network. It was constructed to satisfy
the rising motorised traffic flows that experimenhtée city at that time. It totally encircles the
central area of Groningen. The system ring way aridrchanges allows an efficient
management and distribution of the traffic flowsward the city. Moreover, this circular
structure allows to stop motorised traffic upstreafrthe central area of the city. Actually, this
is done by concentrating the car drivers on multaioplatforms (fig.5.5) and then by
encouraging them to use alternative transport mfldescity buses or train) to access to the
city centre.

In addition to these two physical barriers, in tage 1970s the local authorities have taken
two important decisions concerning the developmehtbe city. These decisions have had a
determining role on the urban organization of Gngen. Its current structure still owns
numerous traces from the choices which were takéraatime.

The first important development choice which wasdlenavas the implementation of a new
circulation plan for the inner city in 1977. The traffic in the Emcity was extensive
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restructuring. The inner city was divided into fagctions, and the boundaries between these
sections may not be crossed by private cars. ldstaes have to use the inner ring road as the
shortest way to move from zone to zone. But pulbdasport (including taxis), cyclists and
pedestrians can cross freely the sector boundafdser supportive measures were also
implemented, e.g. the pedestrian area was expaanlgdhe cars were totally forbidden in
certain central areas (fig.5.1) (Gem. Groningen,irgegrated town planning and traffic
policy, 1992, p.11). Although these measures wargely criticised in the first years
following the reform (especially by the shopkeepefghe city centre afraid to lose their
clients), it was proven that in the long term tiplen has led to a great success : the
improvement of the shopping climate in the citytoenan enhanced quality of public spaces,
an increase in the number of visitors, and alsen@arkable increasing use of public transport
and softer transport modes (walking and bicycliaggociated to a significant decrease of the
cars number in the inner city. According to Gevah Werven, a senior city planner, this plan
was not only intended to be an environmental progna, but also an economic initiative
which has boosted jobs and business in the city wygWbalideasbank.org). Indeed,
following this success, at the end of the 1980sstimpkeepers themselves “pressured” for a
large extension of the pedestrian zones.

Fig.5.1. Urban structure of Groningen
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However, the promotion of public transport and eoftansport modes would not be possible
without the deep coordination between transpomapolicy and spatial planning. Indeed,
such a circulation plan would not be efficient withh an adapted town planning. So, the
second choice of urban development which has hargepacted the general structure of
Groningen was theompact city policy. This model of urban organisation promotes a céref
and restricted location of diverse activities (engxed land use, ABC policyl, interdiction to

il

! More information about the ABC policy, see Lindemd Voogd, 2004, chapters 13 and 14
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develop peripheral secondary centres to protecttimemercial activities of the city-centre
and the attractiveness of the central area) ansl woieallow urban extensions situated at more
than 7 kilometre’sfrom the Grote Markt (city centrels a result of this policy, 78 % of the
residents live and 90 % of the employees work withi3 kilometres circle around the Grote
Markt (fig.5.1) (Gem. Groningen, ECOMM 2006). Thempactness of the city, the high
density of its urban fabric and the shorteninghef distances to cover, also favour the use of
public transport and softer transport modes ircthe

These two main development choices had not onlgelasonsequences on the physical
structure of the city. By promoting softer trandponodes, these measures have also
influenced deeply the transport system of Groningenwell as the travel behaviour of its
citizens. More details about this topic are givertter in this chapter (sections 5.3 and 5.4).

Since this period, all the actors concerned by fthiere development of Groningen have
agreed upon twaentral goals for the city : to strengthen the economic positand the
central function of Groningen for the northern mg(“hoofstad van het noorden”) and at the
same time to improve the quality of life in theycifThese goals were laid down in the
different structure plans of the city. Thaffic and transport policy, as the other planning
fields, has developed its own objectives which cawithin the scope of these strategic goals.
Its two main missions are (-2010, Stad in bewe@@@7, p.3) :

- To assure the goodccessibility of the city to reinforce the attractiveness of
Groningen and to sustain its economic development

- And to sustain théveability of the city by restricting car traffic (in a seliee way’)
and by stimulating alternative transport modes,hsas public transport and the
bicycle

The task for the city is thus to reach a delicaiahce between accessibility and liveability.
The local authorities usearious instruments to achieve this goal. In addition to the town
planning policy described above, the most influentistruments are the creation of special
facilities for environmentally-friendly transporiternatives (e.g. bike and bus lanes, fast
connection and prioritisation to limit travel timbjke parking, multimodal platforms to
improve the complementarity between transport mod&y and the implementation of a
traffic management system that leads to a resinatf private car traffic. This can be achieve
by using more efficiently the existing roads, irpopition to create new ones (e.g. via a better
traffic lights coordination on main roads or via tbonstruction of P+R facilities coordinated
with city buses). A second solution is to concdetir traffic on only a few main roads (e.g.
by limiting the speed to 30 km/hour in residenaatas). Finally, the most direct mean for
local authorities to restrain car traffic is thepiementation of restrictive parking policy.
(Gem. Groningen, an integrated town planning aaffi¢rpolicy, 1992, p.6-11).

This list of instruments is of course not exhauwesti’k more detailed list is presented in chapter
6 dealing particularly with Travel Demand Managetmapasures.

By the many elements which are mentioned aboveeams clear that the urban structure of
Groningen corresponds in a large extent to thestlatedel, namely thetraffic limitation”

! 7 kilometres, what equals to 20-30 minutes in hiel time, is considered the upper limit abovgich the
travels by bike become to long and are replacethéyse of a motorised vehicle (public transportar) (Stad
in Beweging, 2007, p.6)

2 The city of Groningen makes the distinction betwéee useful and not-useful car traffic. Car t@ffihich is
economically necessary, such as for example favetélg goods, are example from restrictive measurethe
other hand, non-essential car traffic, such as cotantraffic, is restricted as much as possiblen(Via naar
straks, 2005, p.37)
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model (fig.2.3). Indeed, this model is charactetibg the implementation of traffic control
and modal preferences (favouring public transpod softer transport modes while limiting
private car uses), a high land use density (compastof the urban fabric), a strict and clear
hierarchy of the road network and the presence afiyminterchange places (multimodal
platforms). It must also be mentioned that thiglkaf urban structure requires a long planning
history. The urban organisation of Groningen inia with these features.

5.3. TRANSPORT SUPPLY ANALYSIS

Like for the Liege case, the analysis of the transpetwork of Groningen also starts by an
analysis of the supply in transport, per transpuodde, in terms of infrastructures and
services.

5.3.1. ROAD NETWORK SUPPLY

As early mentioned in chapter 1, the road netwdr&mmningen was mainly build during the
1950s and 60s. Then, in the 1970s the city hasremeeted a radical shift from the right-of-
way principles towards the integration of enviromta¢ considerations into transport policy
and planning. Since this period, the mobility objpexs for Groningen are to improve the
liveability of the urban environment of the citydaits accessibility.

In this context, the local authorities have favausece the 1970s the use of public transport
and softer transport modasthe city centreto improve the quality of life of the urban area.
To improve the liveability of the city, the choiegas made to stop the extension of roads
capacity. Instead of that, the priority was giventtie restructuration of the existing urban
network. The circulation plan of 1977 played a magde in the reorganisation of the network

; other plans and measures have followed and meedothe measures taken in 1977.
Actually, the capacity of the current road transsgstem decreases through a "funnel” effect
as moving from the peripheral ring way towardsitireer city. Based on the map below, three
main roads levels can be identified : the ring whg, access roads which link the ring way to
the diepering (secondary ring around the city éntaind the neighbourhood collectors roads
(fig.5.2). The map makes it clear that Groninges hadiffuse network of neighbourhoods
collectors. The traffic intensity of these roadsdasonably high, while the traffic on the roads
serving these neighbourhoods is relatively muchelowo protect the overall life quality of
the neighbourhoods, traffic on these latest roadstb be sustained as low as possible (Gem.
Groningen, ECOMM 2006 ; Gem. Groningen, stad indging 2007-2010).

This strong hierarchy of the network allows anaint control of the traffic flows through all
the urban area. As a first example, the measuréshwhere implemented in the urban area
constrain so much cars flows that it is preserdlyger (in distance and time) to go by car
from a point A to a point B by using the neighbamotl roads than to take the ring way
(fig.5.2). In addition to constrain cars flows, thetual roads organisation also gives the
priority to public transport and bikes, what makiesm faster than cars. Indeed, when in 10
minutes a car covered an average distance of 1,6irkrithe same time a bike covers an
average distance of 2,4 km ! (gem. Groningen, 2D06a
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Fig.5.2. Roads network structure in Groningen
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However, although the measures taken since thesli®&qd@e had really positive effects on the
liveability and the mobility in the central area Groningen, the city nowadays knows
growing congestion problems on iteg, what impacts negatively the accessibility of ¢itg.
More details on the causes of these congestiongmsband the solutions which are planned
to solve these problems are provided in the chdptad network demand” (section 5.4).

5.3.2. PUBLIC TRANSPORT SUPPLY

A good public transport supply is a key elementthe achievement of a liveable and
accessible city and region (Gem. Groningen, Stabeweging 2007-2010, p.10). For that
reason, the local authorities have decided longtadavour the development of train and bus
services. The 1977 circulation plan and the compdgtpolicy discussed above are main
proves of this political will to prioritize publitansport, as well as softer transport modes (see
bike supply in section 5.3.3.).

So, in consequence to the numerous improvementseabaived the public transport supply
throughout the successive traffic and transporicgd, Groningen has presently a really
densepublic transport infrastructure network . This network can be subdivided into two
categories : the commuter net and the collectarTiet commuter net ensures that Groningen
is well connected to the region by means of thentrahe Q-linet (or express
regional/commuter buses) and the regional buseselwrity, this net consists of a number of
urban lines to the suburbs. In the other handctiector net serves rural areas and, in the
city, provides access to local neighbourhoodsgfR).(Gem Groningen, ECOMM 2006).

! The “Q” means Quick and Quality. So, the Q-lineishines are fast and comfortable buses which adnne
urban areas (long-distance bus trips). They careeeheally high commercial speed because the nuofisus
stops is small and in some cases, these busefiawedito use the extra lane on highways (e.g.n@rliAssen-
Groningen uses the A28 highway to go faster) (wwriv.a.nl)
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Fig.5.3. Public transport network structure in Gngen
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Moreover, in addition to this dense infrastructaegwork, public transport also enjoys high
quality facilities.

Concerningtrain services facilities, Groningen has three railway stations (fig.5.Bhe
Central Station is located in the South of the irziy. All the rail lines meet there and the
station is connected with a bus station. Then,Nbghern Station, which is really smaller,
only represents approximately 6 % of the totahty@ssengers of the city. Its main mission is
to serve the northern neighbourhoods of the cityalfy, in October 2007, the new
Europapark Station was opened in the south-eateofity in relation to the new real estate
project Europapark The current location of the station is temporaiy will move to its
definitive location by the year 2010.

However, what makes the strength of the Groningdsip transport is itdigh quality bus
services also called BRT forBus Rapid Transit (or HOV in Dutch for Hoogwaardig
Openbaar Vervoer). The main elements which cornetihe BRT are :

- Bus stations : Groningen has two important busostst one at the Central Station and
one on the Grote Markt, in the heart of the citg.&.3).

- Bus lines : the bus lines network of Groningenadsstituted by three buses categories
: the regular urban bus lines which serve all o area of Groningen, the Q-liners
and regional bus lines which connect Groningentterosurroundings urban areas,
and the citybuses which connect the P+R faciliibethe city centre. A strength of this
bus system is the complementanthich exists between all these bus lines. So, an
urban bus is no longer necessary where a regiomslid already operating. This
coordination allows to offer better bus serviceghwigh bus frequency, accessibility
and reliability.

- Bus lanes : in addition to the various part in¢hg which are exclusively reserved for

bus and bike flows, Groningen has two main busdarene long of 1,6 km to ensure
optimum circulation from Kardinge to the Grote Miarknd one long of 3 km from

! Europapark project is a mix land use project ofhé8tares, combining working, housing and entemaints
facilities. More information in this project : wwauropapark.groningen.nl
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Hoogkerk to the Central Statib(fig.5.3). These two high quality bus lines oféefast
connection between peripheral areas and centralcdribe city.

- Bus priority signals : buses are equipped with stesy enabling them to influence
traffic lights. This favours the bus traffic flovesid prevents long delays.

- Park-and-ride locations : presently, five P+R fties are located around the city
centre of Groningen, along the ring way (fig.5.6yom these parking locations,
people can park their cars and quickly travel ® ¢ky centre via a citybus or other
regular bus lines.

- Modal integration : bus services are coordinateth wialking and cycling facilities,
rail network, taxi services and P+R facilities.

- Integrated and clear fare system : bus ticketscacedinated with train tickets and
P+R parking tickets, what allows free or discounteansfer between different
transport modes. Moreover, the utilisation of “édaartjes” for bus tickets (only
tickets of 1, 2 or 3 Euros) provides a really clieae system.

Some of these elements will be discuss in morald@tachapters 6 and 7.

Consequently to the development of such high qudlits services, bus use provide some
significant advantages compared to car use (espsoare faster than cars along certain roads,
buses are cheaper than cars and suppress parkioigps, ...), especially in the inner city of
Groningen where the car flows have been stronglyioted.

5.3.3. BIKE SUPPLY

For the same reasons than the ones that have ageduthe local authorities to favour public
transport use, choices were made to prioritize hilps in the city centre of Groningen. So,
for more than twenty-five years Groningen has hawrmsistentransport policy aiming at
encouraging the use of the bicycle and discouratfiaguse of the car for short distances. In
this task, the combined effects of the 1977 ciiotaplan and the compact city policy have
provided the fundamental elements for the estaikstt of an urban environment perfectly
adapted to bike use : the circulation plan hasigeal/security and rapidity to bikers, while
the compact city model has limited the length deiaity trips. The fig.5.4 highlights the
importance that bikers attach to trips length, sitlce intensity of bike traffic strongly
decreases with the lengthening of the distances twovered to reach the inner city.

Besides these policies, the local authorities adrfdrgen have also invested a lot of money
into the development of bike infrastructure alohgse last three decades. So, Groningen
presently enjoys of a really denbé&e network (fig.5.4). This one is constituted of 192
kilometres of bicycle paths or laffesiith 120 kilometres have been build in the lastrity-

five years. In addition to be dense, this netwarklso of a high quality, with about 80 % of
the cycling infrastructure asphalted (Gem. GronmdCOMM 2006).

! The second bus lane which links the P+R Hoogkerthé city centre is still under construction. Rrely, the
two first kilometres are operational, and the lalstmetre would be build in the year 2010-2011.

2 Bike paths and bike lanes are both bikeways, ifacéity that is provided primarily for bicycleavel. What
differentiates these two terms is their situatiomelation to the road. The bike lane is a portibmhe roadway
that is delimited by striping, signing, and pavemararkings, while the bike path (also called sidepas
adjacent to the roadway, completely separated frermotorised circulation. In Groningen, a bicyplth has
been developed along all the city’'s most importagtcess roads (Gem. Groningen, 2006a ; Bicycle
Transportation Institute : www.bicycledriving.org)
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The bike network is subdivided into primary andosetary routes. Primary routes must be
safe and ensure that the cyclists have to croditlasmotorised traffic as possible, while
secondary routes connect residential areas toritmagy bicycle routes.

Fig.5.4. Intensity of the bike traffic on an avezadpy on the main bike roads in Groningen
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Source : fietsberaad, May 2006

However, to promote bike use, the existence ofxdaansive cycling network is not enough.
To make the bike more attractive, the city of Gngein has developed numeradditional
bike facilities such adike parking facilities, soecial bike signs system, adapted traffic lights
and circulation rules, wheeling ramps, bike and pedestrian bridges, limited one-way streets
roundabouts, bubbled bicycle lanes, etc. (see glossary for definitions of these terms)

Consequently to these numerous successive bikevwaprents, the bicycle offers now many
comparative advantages to the car. Its main adgan&its speed, since the bicycle is on
average 30 % faster than the car for intercitysttifSMILE website)

But, nevertheless the current high quality supplylike in Groningen, the local authorities
continue to give the priority to the bike supplypravement into present and future urban
plans because, as Mr. van Werven (senior city gaoh the Groningen municipality) has
declared, “We don't want a good system for bicyaleswant a perfect system” (Global Ideas
Bank). All the measures which are planned for et three years are summarised in the bike
policy of the city “Stap Op! fietsmaatregelen 20072010” (see the gemeente Groningen
website for the detailed programme).

5.3.4. PARKING SUPPLY

In respect to the strategic goals pursued by thaicipality, the local authorities commit
themselves to provide a high accessibility to tity @entre for only economically necessary
traffic (commercial traffic, transport of goods asldboppers) and, in the same time, to protect
the liveability of the urban environment. The packipolicy of Groningen supports the
achievement of these goals by containing measufrashwestrict the unnecessary traffic
flows in the city-centre.
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To describe the parking supply of Groningen, thenigipality can be subdivided into three
spatial areas : the inner city (limited by the @Eepg), the neighbourhoods located around the
inner city, and the peripheral area along the riangw

The parking supplyn the city-centre of Groningenis of about 2 600 spaces, 35 % of these
places are on-street parking places while the ddbe¥o are spread into the city centre into
parking garages (fitted parking places) (fig.5.Bhis repartition between on-street parking

and fitted parking places is quite similar to theecof Liege. However, there are two big

differences between the parking supply of bottesiti

- Thetotal number of parking places in the city centre(on-street and fitted parking
places) : there are approximately 10 000 parkiraxgs in the city centre of Liege
(about 1,6 sq km). In comparison, in the city ceraf Groningen (1 sq km), the
number of parking places is of 2 600. By compatimgse figures per surface unit,
there are about 6 250 parking places/sq km in itlyecentre of Liege, for only 2 600
places/sq km in Groningen. So, per surface ung,pidrking places supply in the city
centre of Liege is almost 2,4 times higher tha@ioningen.

- The parking fees: the on-street parking places in the city cenfré&mningen are
really expensive (1,80 €/hour) and have all a maxmtime limit (1 hour or %2 hour
for places located at the edge of the pedestriaa)aBesides the on-street parking
places, the parking garages places do not havena limitation and are cheaper
(approximately 1,50 €/hour). In comparison, halftie¢ on-streets parking places in
the city-centre of Liege are unlimited in time drek and the other half is not free but
the parking ticket is much cheaper than to park garage (fitted parking places).

These observations highlight the different charastearking policy of both cities. While in
Liege, nothing seems to be done to limit car numli@o central area and to restraint long
on-street parking, the parking policy of Groningeearly tries to limit the number and
duration of parking in the city centre. Howevert tmimpact negatively the attractiveness of
Groningen, this policy of car restriction into tkentral area of the city has required the
development of an attractive parking alternativéhatedge of the city centre (see below).

Secondly,in the neighbourhoods located around the city ceng, there is metered street
parking. This parking functions well to reduce tparking pressure in neighbourhoods
surrounding the centre. The fee is also 1,80 €/Houcomparison to the fee for metered on-
street parking in Liege (1 €/hour), parking fee&sioningen are here also higher.

Finally, at the periphery of the city, the local authorities of Groningen have develope&
facilities along the ringway and public transpaniek to serve these parking areas. The first
P+R was built in 1988. Since that time, additioRaiR facilities were built at strategic
locations close to the ringway (fig.5.5). Theseigiesral parks were developed to encourage
car drivers to park their car into peripheral ar@ad then to use the public transport to access
to the city centre rather than to go to the citychy.
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Fig.5.5. Parking supply in and around the city obi@ngen

Pheripheral P+R facilities

Planned for 2010 %
1

Parking garages in and R 1
around the city centre ZERNIKE | oo, @ \
ﬁ-“?‘“"*“’" Heredren Centrum o
el e PN PR | Planned for after 2014
{18 O +
;
WESTERHAVEN PATHE. |
i @cm@w

NS-STATION

% 3 e WY % il
: Fah : TS
T D e e b ) ;UROPAFARK’\__‘
: 3 ; Y

@2

HOOGKERK

P+R facilities Planned for 2010

- oy
;4@ Planned P+R facilities
Parking garages ¥ P E ILI
|:| e v plreasy Lnetioning Source : Gem. Groningen

500 Number of parking places Modified by C. Maloir
However, to make this alternative attractive, thke slevelopment of new parking places is
not sufficient. This is a complete and complex paekof measures which is needed to make
P+R facilities successful. All these measures belldeveloped in more details in chapter 7.

5.4. TRAVEL DEMAND ANALYSIS

Then, like in the Liege case, this transport su@niglysis is completed by an analysis of the
travel demand. This section focuses on the trawsds of the Groningen population
(including the population living in the municipglis well as in the surrounding region),
presented per transport mode. Moreover, the balbetgeen travel demand and transport
supply allows to highlight the current capacity sbomings that the transport network of
Groningen is facing. The projects that are planteedeal with these shortcomings are also

presented in this section.

5.4.1. ROAD NETWORK DEMAND

The volume of traffic flowsn the city centre of Groningen is directly linked to the choices
which were made since the 1970s to limit the caoietitvn of new infrastructure and to

constrain car trips in the central area. Presetitigre are congestion problems in the city,
mainly at peak hours. However, the transport potitthe city does not aim at solving these
congestion problems, what would have for only cqnsace the rise of vehicles number in
the city. Rather, the present transport policy atfavouring the use of others transport
modes (i.e. public transport, bikes), by improvithg infrastructure and services supply for
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such modes. The improvements can be for examplplgithe increase of the commercial
speed or of the comfort of public transport, argbaln extension difike lanes network. But,
these measures can also focus on providing bdtgenatives for car in the outskirt of the city
as well as into the city. These ones are for exarti@ development giark and ride facilities

or the implementation of parking management policy.

These measures will be developed in more detailshapter 6. At this point, let us only
remembeione essential thing: to be efficient, a transport policy must notyfdcus on one
transport mode (as it too often the case), but ie@stscribed in a broader reflection covering
all the transport modes as well as the interactibeg have together.

The strategy implemented in Groningen can be mlatehe “push and pull factors” system
which is part of the national transport policy. Smce the transport policy of Groningen does
not penalize car use but aims to offer transpoetr@étives better than car, the transport policy
led by Groningen favours the pull factors rathemtithe push ones. The local authorities have
made this choice to continue to attract as manylpess possible in Groningen rather than to
make them flee because of too constraining car unessHowever, in other cities and other
contexts, it is the push factors which are lardgaWoured. It is for example the case in London
where local authorities have implemented fuel taat@$road pricing measures.

Besides the light traffic problems that exist ire tbity centre of Groningen, itSng way
presently knows more serious traffic problems. Ehases are mostly explained by the role of
regional economic centre that Groningen plays fog whole north-eastern part of the
Netherlands. Presently, the city daily welcomes @60 people who come to work, study or
shop in Groningen, what equals almost the numbenladbitants living in Groningen. So,
everyday the city sees thus its population almosbte between 7-9:00 AM and 4-6:00 PM
(regular work and school schedules). The congegtimblem, highlighted in the section
5.3.1, is due to the fact that 75 % of the 160 @&0/ commuters come in Groningen by car !
(Gem. Groningen, 2008). This difference betweencdremodal split of the inner city traffic
and commuting traffic leads to the conclusion teHects of transport policies and plans
which were implemented in Groningen from an envimental perspective have largely been
located inside the urban area (Hansen, 2005, pThése figures provide a first picture of the
traffic flows that daily come to and go out of Gmogen. Moreover, in addition to be
unequally spread over time, congestion problemsatse unequally spatially located. In
reality, congestion problems are for their maint p@sated on the southern part of the ring, on
the A7/E22 highway junction (fig.5.1). In fact, shjunction is part of the national highway
network (while the other ring roads are provincadds). The national character of this part of
the ring explains the extra traffic which transit ib (and, to a large extent, which does not
stop in Groningen, what is useless for the econoftlge city).

According to the recent evolution of commuters #of@n average progression of 4-5 % per
year), congestion will still grow in the followingears. If no measures are taken, the southern
part of the ring will be totally saturated by 20Z®em. Groningen, 2006c¢).

! The “push and pull” factors were initially used imman migration sciences. In this context, pusth pull

factors are those factors which either forcefuliysip people into migration or attract them. A puabtdr is
forceful, and a factor which relates to the couritom which a person migrates. A pull factor is sthing

concerning the country to which a person migrdtds.generally a benefit that attracts people teedain place
(EPOMM website). If we adapt these definitionsramsport world, a push factor is a factor whictcés people
to change their mobility habits, while a pull factis a factor which favours the change of peopvet
preferences by offering to them other attractiamsport solutions.
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To solve these congestion problems, and becauseadtessibility of Groningen is a top
priority of the city (section 5.2), decisions weaien to increase the capacity of the ring way
to satisfy the present and future evolution of meed flows. Depending on the
circumstances, three alternatives are conceivabl@dd extra lanes to the existing highways,
to build bypass structures or to build roads orghdr level on poles.

5.4.2. PUBLIC TRANSPORT DEMAND :

The analysis of thdemand for train trips in Groningen is pretty similar to the one done for
the Liege case. So, according to the relative sgiadl of the city and the high quality of bus
services which exists in Groningen, the use ohtfar intercity trips is really insignificant.
However, at the regional scale, modal split ofrtrigimore important. Indeed, with more than
31 000 passengers on an average workday in 2084raim accounts for almost 6 % of the
total trips made in the region of Groningen (tripade from the region towards the city of
Groningen) (Gem. Groningen, ECOMM 2006).

Then, the analysis of tHaus trips demandhighlights really large difference between the bus
modal split in urban area and at the regional sdatbeed, while the bus modal split in the
city of Groningen only represents 4 % of the totigls made on an average day (24 hours), it
represents 14 % of the total trips made from theosmding region towards the city of
Groningen. This low bus frequentation rate in thg s not explained by the bus services
supply in itself, which is really good in the citgntre, nor by the socio-economic profile of
the inhabitants, since a large part of them ardestts and are thus normally more prone to
use public transport. It is rather the large sustlkeat meets bike for intercity trips that mainly
explains the low modal split of buses in urban area

So, because more than 60 % of the trips are madkbyin the city centre of Groningen, it is

really difficult for bus services to compete with @éven when the bus supply is of a high
quality, as it is the case in Groningen. However, lbnger distance trips from outside the
city, bike modal slip falls to 5 % because of the tong distance to cover. Consequently,
trips which can not be made by bike are made by#aPb) or by public transport (20 % with

14 % of them made by bus and 6 % by train) (Germn{agen, 2006a).

In this context, local authorities have decidedtistain the present quality of the urban bus
supply, and to focus the largest part of their @nésnd future efforts on the development of
an efficient regional public transport network, ledl the Kolibri network . Three reasons
have motivated this choice. Firstly, this new paliiansport network must provide a high
quality alternative to the car. Secondly, the depeient of this network answers to the need
to create inter-municipal collaborations in the teod of the national urban networks
development. So, the Kolibri network must be thearbe of the spatial and economic
development of the region Groningen-Assen. Finallye Kolibri must increase the
accessibility of the cities of Groningen and Ass&nce it must be connected to the
(inter)national public transport network and thghspeed rail lines (Gem. Groningen, Stad
in beweging 2007-2010 ; Gem. Groningen, ECOMM 2006)

Concretely, the Kolibri network is constituted ofrain components (Regiotram, 2008) :

- The improvement of regional public transport (newins and (express) regional
buses, interconnective bus and railway scheduigeehfrequencies)

- The development of P+R facilities, at the outskigk the Groningen and in
surrounding municipalities

73



- The development of high quality public transpomvsmes in the city (tram lines and
BRT lines).

In a first time, the extension of the Kolibri nettkawill be limited to the city of Groningen.

So, by the year 2014 the first tram line shoofbrate between the Central Station and the
Zernike complex (educational and scientific ceritr&hen, if the first tram line is successful,
four additional tram lines should be constructed2020. These lines would connect the
Central Station to Kardinge, to Meestrad, to Eupapl, and to the Martini hospital (fig.5.6).
Moreover, all these tram and bus lines should bectly connected to P+R facilities located
along the ring way of the city, what will allow gfient intermodal transfers. So, to satisfy the
future demand, the current P+R supply would begaused in the next years : three of the
five existing P+R facilities would be suppressed agplaced by new P+R facilities (fig5.5)
(for more information, see parking demand secti@n4) The construction of the Europapark
railway Station is also part of this network. Moreq in the next years the construction of the
Vinkhuizen railway Station should also reinforce tturrent rail network.

Fig.5.6. The Kolibri public transport project

Kolibri network at the city level : Kolibri network at the regional scale :
< o of \

Meerstad | = T
L~ .

Source : Regiotram, 2008

=== Tram lines (indicative routes) I Alternative route mmmm ain train line Gron. - Assen @ Existing railway stations
=== Double use tramitrain [E8] Park and Ride locations == Existing train lines @ Planned railway stations
* Possible tram lines extension [7] Stations === Planned train lines O Planned P+R facilities

Then, if the project meets a large success initge@t Groningen, the Kolibri network would
be extended through the entire region Tram and fast buses lines would be developed to
connect more efficiently the areas around Gronirtgethe city. Moreover, in addition to new
tram and bus lines, the Kolibri also plans the tlgsment of new P+R facilities located in the
municipalities around Groningen (regional coverageP+R facilitied), as well as the
construction of new train lines and railway statigfig.5.6), but these latest elements are still
uncertain.

! The final decision concerning the route of thistfitram line is not yet known. Some alternatives ia fact
possible. Therefore, detailed studies are carrigdamd discussions are organised between all theope
concerned by the tram project to find a commonemgent concerning this tram line route.

2 The P+R faciliies located in the municipalitiesoend Groningen are called “origin” P+R (or
“herkomsttransferia” in Dutch) ,in opposition teethdestination” P+R (“bestemmingstransferia”) lazhin the
municipality of Groningen, along its ringway.
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5.4.3. BIKE DEMAND

As mentioned above, bike trips presently accouots6D % of the total trips made in the
municipality ! Groningen was awarded “Number OneyBle City” of the world in 1993 by
the leading American magazine Bicycle and “Bicy€iy” in 2002 by the Dutch cyclist
organisation Fietsersbond. In comparison, cycliogpants for 36 % of total trips number in
the municipality of Utrecht, 32 % in Amsterdam, &l % in Rotterdam (gem. Rotterdam,
Rotterdam fietst ! 2007-2010).

The large success of bike in Groningen results feprnombination of many favourable
factors. Indeed, the dense cycle network and numetfmke facilities that have been
developed in Groningen over the years (see se&i8r8) form one of the best cycling
environment for bikers in the world. Moreover, tt@mpactness of the urban structure, the
absence of topographical constraint, and the veligtiarge proportion of young people surely
constitute a favourable ground for an extensiveafisggkes. Furthermore, the fact that bicycle
is deep-rooted into the Dutch culture has alsodes® the diffusion of this transport mode.

In this regard, Mr. van Werven has rightly declatedt "we [inhabitants of Groningen] do
not ride bicycles because we are poor ; people &ereicher than in England. We ride them
because it is fun, it is faster, it is convenigi@fobal Ideas Bank).

In the latest traffic and transport policy, locatflzorities have decided to continue to give high
priority to bike trips. The expected situation thee next years/decades in Groningen is to
maintain the situation in which one trip on twonrade by bike, and this despite the city’s
growth and the increased distances to the subGds ( Groningen, ECOMM 2006).

5.4.4. PARKING DEMAND

The demand to park in and around the city centr@&rohingen is largely conditioned by the

parking supply (section 5.3.4). So, commuters aisd¢ovs who want to go to the city for

working, shopping or other urban activities haves tbhoice between three parking

possibilities, according to the time they plan persd into the city and the money they are

ready to pay to park (Gem. Groningen, stad in bavgeg007-2010, p.19) :

- For a short parking time, they can park their ocarstreet in the centre,but the

number of these parking places is limited and tlaimal parking time too (max. 1
hour).

- For a longer parking, they can use the divgx@king garageswhich are located in
and close to the city centre (fig.5.5).

However, for long(er) and cheaper parking, the doatibn P+R — citybus(fig.5.5)
provides a really attractive alternative since plaeking is free and the citybus return
ticket costs only 2 € for all the occupants of tae (max. 5 persons). Moreover, the
citybus services assure a fast and reliable tratsfiae city centre

This third option has met a large success sincepeaing of the first P+R in 1988. In 2006,
1,3 millions of passengers used the citybus sesvicel, every year, users number knows a
growth of 5 to 10 % (Gem. Groningen, ECOMM 2006ncg the P+R-citybus system is

! Expected for the P+R Zaanstraat where a diffqpening system has been implemented : citybus tickéree
but parking ticket is not free. This pricing diféerce is due to the close location of this parkmthe city centre.
The fact of requiring money to park rather thanaiee the bus is a efficient mean to dissuade dsitepark in
this parking and to reach the city centre on fooffifee.
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successful and that this parking alternative Iargehtributes to provide good accessibility to
the city centre while guarantying the safeguardtte liveability of the city, the local
authorities have decided to restructure and tongéxbee supply of P+R facilities to satisfy the
rising parking demand. So, by the next years, lineet P+R facilities Peizerweg, Zaanstraat
and Sontweg will be suppressed because they adse to the city centre, what has impact
on the general urban flows and on the quality ef ahban environment. These three parks
will be progressively replaced by new P+R facifitiffig.5.5). These new parks will be
located further away from the urban area to limitnauch as possible the penetration of car
into the city. Another factor of their location ¢be is that they have to be situated as close as
possible to the ringway (or to one of the highwpaytions) to assure a high accessibility by
cars to the parking areas. The location of the B#® facilities Zernike and Driebond will
also be connected to the future tram network, wihihincrease the transfer speed and quality
from the P+R to the city centre.

Moreover, in addition to these extra P+R facilititee number of parking garages places will

also be largely increased in and around the cityredo answer to the expected future visitors

parking demand. So, at least three additional pgrgarages will be constructed : the CiboGa

garage (1 250 places), the Damsterdiep garage4@s), and the garage beneath the new
Groningen forum (460 places).

As a conclusion, one can declare that the parkiagagement system of Groningen helps
largely to the realisation of the two strategic embives for the city, i.e. accessibility and

liveability. The choices made by the local authesitto develop (so early) P+R facilities and

to implement a dissuasive pricing policy have lardgavoured the diminution of unnecessary

car flows in the city. The future developments wiintinue on this way, by extending P+R

facilities and parking garages supply as the parkiemand rises. So, the on-street parking
places number will still stay limited.
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5.5. IN SUMMARY
The goal of this fifth chapter was to carry outcenplete analysis of the transport network of
Groningen. It has followed the same three-stepgttre than the one carried out for Liege.

The main results that have been gathered all alusgnalysis are presented in the following
table :

TRANSPORT SUPPLY TRAVEL DEMAND
- Complete ringway - High demand on the ringway, and in
- Good urban road hierarchy Road augmentation
- Limited road capacity in the city centre - Limited in the city centre

- Low train demand for intercity trips but high
train demand for regional/national trips

- Relatively low bus demand for intercity trips
(balanced by bike trips) but high bus demand
for regional/national trips

- Well-developed rail network capacity & goad
train frequency for regional/national trips Public

- Well-developed bus network and high qualjtjransport
bus services

- Extended bike lane network Bike - Low for long distance trips
- High quality bike network and facilities - Really high demand for intercity bike trips

- Dissuasive parking pricing

L K | h ioh  th - Low for on-street parking places
- Large parking supply at the periphery of the . o , . .
city (P+R facilities + city buses) and low arking High for parking garages and in P+R parking

, . facilities, and in augmentation
supply in the city centre

To sum up : (1) in term of car use, the policy amtdd by the local authorities of the city is
clear. Car flows have to be facilitated around ¢hy, on its ringway, but have to be largely
constrained on the urban road network. The factesdrict car flows in central area has
allowed to improve the supply for the other transpaodes ; (2) the analysis has highlighted
the high quality of bus services, and (3) the rdwlalle success of bikes for intercity trips ; (4)
the local authorities of Groningen have also immated a dissuasive parking policy that
restricts long-term parking in central areas, whpileviding attractive parking facilities at the
edge of the city. This parking policy is thus indiwith the aforesaid objectives.

Like the information provided in the Liege trandpoetwork analysis, the information
gathered in this chapter will serve as basis in&drom for the following chapters.
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6

TRAVEL DEMAND MANAGEMENT IN LIEGE
AND GRONINGEN

6.1. INTRODUCTION

6.2. EVALUATION OF THE TDM MEASURES IMPLEMENTED IN LIEGE AND
GRONINGEN

6.3. CLASSIFICATION OF THE TRANSPORT SYSTEM OF BOTH STUDIED
CITIES ACCORDING TO THE FIVE TRANSPORT PLANNING APPROACHES

6.4. IN SUMMARY
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6.1. INTRODUCTION

The goal of this chapter is to compare the role¢ pteys Travel Demand Management in the
transport policy of Liege and Groningen. The infatimn which were provided all along the
transport network analysis will be extensively usethis chapter.

This comparison is conducted in two steps. Firdthg list of TDM measures which was
proposed in the theoretical chapter (section Z7)sed as a reference list to evaluate the
TDM measures that are in application in both citi€his first evaluation will allow to
determine to which extent the concept of Travel BedhManagement is integrated into the
daily transport planning practices of the citiesec@&dly, the five transport planning
approaches which were presented in the theorediegiter (section 2.7) are used to classify
the transport system of both cities. In fact, om Itlasis of the set of TDM measures that each
city has chosen to develop, their transport sysigiinbe classified according to these five
approaches.

6.2. EVALUATION OF THE TDM MEASURES IMPLEMENTED IN LIEGE AND
GRONINGEN

This section makes use of the reference list of TiD&AsuUres which was proposed in section
2.7 to practically evaluate the TDM measures whihin application in both case studies.

Concretely, each TDM measure has been evaluatentdieg to its level of developmeas
following :

“-” means that the measure is not developed in tlewaet urban area, or that the
measure is “wrongly” developed and leads to badltes

- “0” means that the measure is developed but in addnéxtent, and thus that its
effects on the travel demand is also limited inrdlevant urban area

- “4” means that the measure is extensively developédptays a crucial role in the
management of the travel demand in the relevararugdoea

80



Fig.6.1. Evaluation of the development level of TDMasures in Liege and Groningen

SUPPLY-ORIENTED MEASURES LIEGE GRONINGEN

Roads traffic operations

-Intelligent traffic system (ITS) 0 0

-Real-time traveller information system 0 0

-Speed reduction and traffic calming 0 0

Improvement of transport choices

-Bus rapid transit and express commuter buses =+

-Light rail transit (tram and trolleybus)

-Park-and-Ride facilities and shuttle services +

-Bicycle facilities +

-Pedestrian facilities + +

-Carsharing 0 0

-Train services 0 0

-Taxi services 0 0
* Planned measures

DEMAND-ORIENTED MEASURES LIEGE GRONINGEN

Land use and zoning management +
Traveller information systems
-TDM marketing (TDM promotion campaigns) 0 0
-Pre-trip travel information services 0 0
-Rideshare matching (or ridematching) services 0 0
Economic measures

-Parking pricing 0 4L
-Commuter financial incentives 0 0
Administrative measures

-Alternative work schedules (in coordination withngpanies) 0 0
-Car free zones 0 +
-Parking management +
Telework(ing) 0 0

Author : C. Maloir
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This first evaluation allows us to have a wide sision the set of TDM measures that have
been implemented in each city, as well as to hiytlthe strengths and weaknesses of the
cities in managing the travel demand.

A first rough analysisof the set of TDM measures which were implemeimmedach of the
two studied cities allows us to put forward sevetadervations :

- Both cities have developed as well supply-oriemedemand-oriented TDM measures.

- The number of (limited and extensively developedsymbols “X” and “-”) TDM
measures which were implemented in Groningen (Iplgtoriented and 10 demand-
oriented meas.) is higher than the one in Liegsu@ply-oriented and 8 demand-oriented
meas.), and that either for the supply- as fodégmmand-oriented measures.

- TDM measures that are extensively developed (“Xt¢ aeally more numerous in
Groningen (8) than in Liege (1).

- Concerning the supply-oriented measures, whileatdorities of Liege seem to have
developed undifferentially measures aiming at imprg traffic flows as well as measures
favouring the use of other transport modes (esjgcimalking), the authorities of
Groningen seem to have chosen to implement prdfallgnmeasures focusing on the
improvement of alternative transport modes supply.

- The same observations can also be made concerengldmand-oriented measures.
While the local authorities of Liege have impleneshtsome of the TDM measures,
without real preference for a particular measui@ggory, the authorities of Groningen
have made the choice to concentrate more spedyfitedir efforts on the management of
land use and on the implementation of economicaaimiinistrative measures.

Then, ainer comparison between the TDM measures which were implementédeige and

in Groningen allow us to underline the strengthd aeaknesses of each city with respect to
the management of the travel demand. So, in the @fdsege, the TDM measures evaluation
highlights the numerous pedestrian facilities taaist in the city. However, Liege suffers
from the absence (or the limited development) ohynather TDM measures : a lack of
efficient and fast bus services, the absence d&f-gad-ride facilities, a poor development of
bike network and facilities, a bad integration afid use planning into transport practices, the
absence of road pricing and a bad management gfaitkeng facilities. Then, the evaluation
of the TDM measures which are in applicatiorGroningen puts to the fore the high quality
of the supply for alternative transport modes (pablic transport, cycling and walking).
Moreover, this evaluation also underlines the ingrore that have the land use and zoning
policies and the parking policy (i.e. parking pmgiand parking management) in the transport
system of the city. Concerning the missing elemehts local authorities have chosen not to
implement road pricing measures. Neither has tiye (giet) developed light rail transit
services.

As a result of these two analysis, some concludamgarks can be provided. Firstly, on the
basis of the TDM measures evaluation which werelempnted in Liege (a few measures
extensively developed and many measures gaps)camesay that the concept of Travel
Demand Management is still (too) rarely integrated the daily transport planning practices
of the city. Conversely, the high number of TDM m@@s which were implemented
throughout these four last decades in the city obnihigen conveys a totally different
transport planning policy, which largely acknowledghe importance of implementing TDM
measures to evolve towards a more Sustainable JoarSystem.
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6.3. CLASSIFICATION OF THE TRANSPORT SYSTEM OF BOTH STUDIED CITIES
ACCORDING TO THE FIVE TRANSPORT PLANNING APPROACHES

On the basis of the information collected along trensport network analysis of Liege
(chapter 4) and Groningen (chapter 5) and by teiedi TDM measures that have been
implemented in both cities (section 6.2), the tpams system of each city can be classified
according to the five transport planning approackiesh were proposed by C. O’Flaherty in
chapter 2.

In this goal, the characteristic elements of edcth® five transport planning approaches are
compared with the elements constituting the trarisgystem of Liege and Groningen.

Firstly, the po-miniMum APPROACH stipulates that traffic congestion, road accideiatsd
environmental degradation are inescapable feanfresodern-day life, and if left to itself,
human ingenuity and self-interest will ensure thahgestion will become self-regulating
before it becomes intolerable. In this perspective, measures are needed to deal with
transport problems. Sindgege and Groningen have made the choice to implement TDM
measures (at least some of them) to deal with pahsssues, one can directly affirm that
their transport systems do not correspond to theishimum approach.

Secondly, the AND USE PLANNING APPROACH acknowledges that the control of land use is to a
large extent the key to control travel demand. @etety, the control of land use requests the
implementation of land use control measures, whrehoften supported by additional Traffic
Management measures.

The planning system ihiege, and in Wallonia in general, is acknowledged tonsak and
non restrictive. As a consequence, the urbanised aifr Liege has been extended outside of
the municipal boundaries (urban sprawl), what wascompanied by a massive
suburbanisation of the urban population towardsstimeounding rural areas. Moreover, the
city has been developed without a real coherentedes road building projects and the other
urban development projects, what leads nowadayggdtessibility and mobility problems in
the urban area of Liege. The only effort which waede related to land use management was
the establishment of car free zones and streetsntral area.

Conversely, land use management is a key concepheoftransport planning system of
Groningen, and of The Netherlands in general. In term ofilaiIse control measures, the
compact city policy and the ABC policy have beergddy responsible of the current shape
and organisation of the city. These policies haaggd a major role in the limitation of the
spatial extension of the city, in the promotionhajh density urban development and mix of
functions, and in the location choices of new conmgsm according to their mobility profile.
Moreover, land use policies have been largely supgdoy additional Traffic Management
measures such as the implementation of an effigarking management system (limitation
of parking places and parking time in central aad parking pricing), the development of
park-and-ride at the outskirt of the city, the ieplentation of the 1977 circulation plan that
constrains car flows and gives priority to publansport and softer transport modes, and the
pedestrianisation of central areas and streets.thdte reasons allow us to say that the
transport system of Groningen shares many of temahts which characterise this second
approach of transport planning.
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Thirdly, the CAR-ORIENTED APPROACH oOften corresponds to cities that have decided to
promote the use of private car by providing mord aigger roads as well as a numerous
parking places in and about town centres to satibfy growing mobility demand
characteristic of the post-World War Il period.i€stthat have adopted this kind of approach
typically put considerable emphasis on the hienarchtheir road network. This approach
also often includes the implementation of roadfitadperations instruments which provide
motorists with real-time information regarding cested locations and times, and improve
traffic flows with the aid of traffic control teclotogy.

The city ofLiege is one of the many cities which has build extemgivighways and urban)
road infrastructures and parking facilities throulgl post-war decades. The current transport
policy still (too) largely favours the use of cdflowever, nevertheless this car-oriented
transport policy, the local authorities of Liegevbanot implemented adequate measures to
control and guide car flows. Consequently to the liararchy of the urban road network and
the inadequacy between the capacity of highwaysuaiban roads, the city presently suffers
from recurrent congestion problems and of importeantsit traffic in local neighbourhoods,
what impact negatively the life quality of theseas.

In the case ofsroningen, this situation was avoided by the early decismwhgch were taken
by the local authorities since the 1970s to linsinauch as possible the use of car in the city
centre and to favour alternative modes of transporthis task, the extension of the urban
road network was limited and the network was highigrarchized to allow an efficient
management of the traffic flows trough the urbasaar

In addition, both cities have developed certairdrivaffic operations tools such as intelligent
traffic system or real-time traveller informatioystem to optimize and fluidify traffic flows.

Fourthly, thepuBLIC TRANSPORT-ORIENTED APPROACH concerns cities that have carried out
transport plans which aim at improving the quabiyd quantity of road and rail public

transport services. The measures favouring pubdinsport are normally associated with
demand-oriented measures such as land use, ecqonauiinistrative and traveller

information services measures which encouragesbhetisuch transport mode.

In both studied cities, the public transport netwisr quite well-developed and the frequency
of trains (at least for regional/national trips)dabuses is rather high. However, a big
difference must be underlined between the pubbodport services quality of Liege and
Groningen. In fact, public transport services lirege are not really reliable (delays,
unplanned strikes, ...) neither comfortable (noiseats quality, ...). Moreover, the
commercial speed of buses is really low in the cdgptre, and that nevertheless an extensive
network of bus lanes and bus pre-emption signatmveérsely, Groningen enjoys high
quality public transport services, reliable, contdbie and fast (faster than cars in the city).
Moreover, extra measures have also been implemeatedpport public transport use. The
compact city and ABC policies described above aedf these measures. The design of car
free zones and of a dissuasive parking policy, Balpith the development of park-and-ride
facilities at the outskirt of the city and shuttlervices are also elements that have played an
important role into the quality improvement of pelitansport services of Groningen.

Finally, the bDEMAND MANAGEMENT APPROACH refers to transport plans which promote anti-
congestion measures to reduce the pressure ono#tk system, but also more Mobility
Management-oriented measures which influence prestivel choices. The anti-congestion
measures refer to measures such as improving ptriainsport systems or implementing
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traffic restraint measures which were already preskin the previous approach (see above).
However, the particularity of this approach liestlire implementation of measures such as
pre-trip travel information services, ridesharing activities, oralternative work schedules and
telework, in the goal of influencing pre-trips choices.

In that respect, although local authorities of boities have started to implement some
actions of this kindl.iege andGroningen are still quite far from a real extensive usehafsie
alternative travel means. However, considering #&m®rmous improvements that have
experimented new communication technologies thesiedecades, their use to provide extra
information to traveller (via Internet, mobile plen..) or as a substitute to travel (telework)
should know a growing success in the next future.

To sum up, if the transport system of Liege anddhe of Groningen should be classified
according to these five transport planning appreachne can state that (fig.6.2) :

- The high capacity of the highways and urban roadowk of Liege (although this last one
is badly hierarchized) is characteristic of tbar-oriented approach However, the
relative numerous measures that urban authoriteage hundertaken in the goal of
improving thepublic transport services quality of the city these last years (e.g. new
railways station, bus lanes extension, bus predempsignals, traveller information
services, ...) places the transport system of tlyebatween the third and fourth approach
of transport planning. According to the TDM measutieat local authorities will decide to
implement in the following years, it will be posklio know which of these two transport
planning approaches the city will follow, car-oried approach if the local authorities
decide to prioritize measures which improve traffmwys, or public transport-oriented
approach if the city continues to improve and prtamts public transport services.

- The strong land use planning system that has deseélthe city of Groningen, coupled
with the numerous measures improving alternati@esport modes and restricting car use
(at least in the city centre) position clearly tiy in an intermediate position between the
land-use planningand thepublic transport-oriented approach.

Fig.6.2. Classification of the transport systemd.iefe and Groningen according to the five
transport planning approaches

TRANSPORT PLAN. > i Do- Lalmd Use | !lcar-oriented || Publicftransport- Demand t
APPROACHES minimurn p'anning approach ||oriented approach|| Managemen
approach approach approach
Rail MM
Land use contr .
DM « measures Road Terarchy MJ.VI
measures + ™
Bus
™ ™ u + ™
MM

LIEGE Transp. system

\. J

GRONINGEN transport system
This second evaluation put clearly to the foreléiok of an efficient land use management of

the city of Liege, as well as the relative pooreasion of public transport services and related
measures in comparison to the ones implementedani®@en.
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6.4. CONCLUDING REMARK

The goal of this chapter was to compare the rad phays Travel Demand Management in
the transport policy of Liege and Groningen. Intttask, two evaluations have been carried
out. The results of the first evaluation has unded the weak integration of the Travel
Demand Management concept into the transport pignpractices of Liege, while this

concept is deeply integrated into the ones of Gmgem. The second evaluation has
highlighted another difference between the twaesiti while the transport system of Liege is
characteristic of the car-oriented approach, anaresh some similarities with the public
transport-oriented approach, the transport systénGroningen occupies an intermediate
position between the land-use planning and theiptialinsport-oriented approach.

These results will be used in the next chapteefmd which of the TDM measures that are in
application in Groningen could be useful to transbeliege.
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7.1. INTRODUCTION

This chapter closes the practical part of thisithdts aim is to drava list of TDM measures
that are in application in Groningen and that cooddtransferred to the Liege context to
improve its current transport system.

The information that is used to achieve this gsahaicombination of the results that were
provided all along the chapters 3, 4, 5 and 6.4det,fthe conclusions of this chapter are
generated on the basis of all the information tirate collected in this work. They take into

account factors such as the similarities and diffees which exist between the two cities, or
the characteristics of their urban transport system

Concretely, the TDM measures that could be usefulipsferred between Groningen and
Liege are selected. Then, each of these measuleisssed in more details.

7.2. CHOICE OF THE TDM MEASURES

The results that have been obtained along the qusvehapter (fig.6.1 and 6.2) allow to
define which of the TDM measures that are in apilbn in Groningen could be usefully
transferred to Liege in order to improve the tramsgystem of the city However, the time
assigned for this work has obliged to focus ontthasfer of only a few specific measures.
Consequently, the TDM measures which will be dgwetbin this chapter are the ones which
correspond to the biggest strengths in the tramsp@mtem of Groningen and the biggest
shortcomings in the transport system of Liege Tfit).

Fig.7.1. Matching between Liege transport systemrtsbmings and Groningen transport
system best practices

LIEGE transp.
system shortcomings

GRONINGEN transp.
system best practices

eLand use and zoning management

eLand use and zoning management
*Public transport services *Public transport services

*Park-and-ride facilities and parking
management

*Park-and-ride facilities and parking
management

*Bike facilities

*Bike facilities

Author : C. Maloir

As it was mentioned in chapter 2, the implementatbindividual measure has only limited
effects on the transport system of an urban areaddal efficiently with transport issue,
measures have to be coordinated into a compreleriddM strategy. Moreover, many

! We are conscious that other measures than thepyopsesed here could also be implemented in Liege. F
instance, the implementation of road traffic opers measures would maybe have better results en th
transport system of Liege than promoting bike wssece Liege has a high capacity road network anmdeso
obvious problems to control its traffic flows. Hoveg, the scope of this study is limited to the sfen of TDM
measures from Groningen to Liege. Thus, althoughtithnsfer of other measures implemented in othiesc
should be interesting to study too, it falls outtu$ study scope.
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researches carried out in the field of Travel Dethitanagement have concluded that to be
efficient, “TDM strategy should include a balanderoproved travel choice and incentives to
reduce automobile travel” (TDM Encyclopedia, Vigtomransport Policy Institute). So, any
improvement of travel choices, either a specifamgport mode or a combination of different
modes, will only be successful if extra measurest@ken to restrain car traffic. The reverse is
also true. To provide incentives to diminish caifftc without improving the supply for other
modes would have limited effects since no attracéikernatives to car is available.

In this case, we are lucky in the sense that thie étements transferable from Groningen to
Liege aim as well at improving travel modes asedircing car use. These four measures are
thus complementary and can be part of a cohereM Siategy.

A last remark concerning the land use and zoningagament has to be made before starting
the analysis in itself. As land use planning amahgport planning are closely interconnected,
it was chosen not to develop the ‘land use andngpmanagement’ measure in a separate
section. Rather, land use management will be iatedrin the discussion of the three others
measures.

To sum up, the following sections will successivahalyse TDM measures that focus firstly,
on the improvement of transport public servicesprdly, on the development of a coherent
parking policy, and finally, on the promotion okbiuse, while regularly referring to land use
planning instruments.

7.3. PUBLIC TRANSPORT SERVICES

The key to increase the quality of bus service® islake buses more attractive than cars, at
least at certain times (e.g. at peak hours) oratemplaces (e.g. in city centre, along a
particular corridor). On the basis of the informatiprovided along the transport network
analysis of Liege (chapter 4), it is possible tasgrthe main factors that harm the bus services
quality of the city : bad structure of the bus sneetwork, too low capacity of bus services in
regard to the growing bus trips demand, and lackedisures that constraint car flows.

HOW TO EFFICIENTLY RESTRUCTURE THE BUS LINES NETWORK ?

The analysis of the public transport supply and alesinof Liege has put into the fore several
problems in regard to the organisation of its beisvork. The core of this problem lays in the
lack of hierarchy and of coordination that existveen the different bus lines which serve the
city. So, a regional line can use the same urbadsand end at the same places than an urban
bus line. This lack of hierarchy induces high conaion of buses at key areas of the bus
network (such as at squares, boulevards,...). Thiat&n is, for example, responsible of the
high number of buses which daily use (sometimetessky) the main boulevards of the city
to reach their destinations. Although these roadsevequipped with bus facilities (bus lanes
and bus pre-emption signals), such a concentraifobuses causes recurrent congestion
problems on bus lanes. As a result, the commespi@éd of vehicles on these main roads,
which represents the backbone of the public netvadrkhe city, is largely slowed down.
Moreover, this situation does not only affect a fbus lines. On the contrary, since the
majority of bus lines use these roads, it is theral quality of the urban bus services that is
harmed.
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A strength of the bus network of Groningen thatlddae adapted to the Liege context is the
strong hierarchy of its public transport network in general, and of its bus lines network in
particular. The reorganisation of the bus lined.ieige according to either they serve main
roads of urban areas, local neighbourhoods, oromediareas could be a first major
improvement to the present situation. This rectasdion should imply to rethink bus routes.
This would allow to redistribute more efficientlget bus supply through the urban area, to
avoid the current situation in which some neighboods are uselessly served by too many
bus lines while other ones are not served corretthfl (see bruin neighbourhoods in fig.4.3).
This remark is also true for main boulevards, alevigch the bus flows have also to be
reorganised. ldeally, bus flows should be concésdran main roads/boulevards to enjoy of
bus lanes and bus pre-emption signals in the doatlmeving a high commercial speed, but
these flows have to be better balanced throughmiee urban area to avoid the present
congestion problems. Another alternative woulddddvelop a high capacity public transport
service on these high-frequented roads (see below).

Moreover,different design for different bus functionswould also improve the bus services
quality. So, regional buses which have a differgppearance than urban ones is something
that is quite easy and cheap to implement anddatimprove significantly the results of
such a network restructuration, since people ctuialg see the difference between bus lines
functions.

However, although this first alternative proposedriprove the bus services efficiency in
Liege still stays quite cheap to implement in corgmn to other more expensive and risky
measures, the restructuration of bus lines is sdraewore difficult to implement than in
Groningen. Indeed, in Liege the suburbanisatiohafseholds towards peripheral areas and
the delocalisation of economic activities to se@mgdcentres have largelpatially spread
and multiplied origin and destination polesthat have to be served by public transport. So,
contrarily to Groningen were bus lines always erith@ Central Square where a large number
of the working, commercial and services functiors @oncentrated, bus lines in Liege have
to be planned on the basis of the most attracilespocation. This polycentric urban pattern
organisation involves a harder job of bus routesping, but has also the advantage to allow
certain bus lines to bypass the city centre to eohtwo places (e.g. a village located at the
north-east of the city, and an industrial estatated at the north-west), which limits useless
bus transit traffic in the city centre.

HOw TO DEAL WITH THE GROWING DEMAND FOR BUS TRIPS ?

The growing success that bus services experimentigge since the year 2000 has for
consequences a higher occupancy rate of buses.Jydowthis higher passengers number is
not equally spread. This growth is higher for inigrbus trips than regional/commuter trips.
As a result, the capacity of many urban bus lisesat high enough anymore, what leads to
crowded buses and more and longer halts at bus.s&ipce the bus network is not able to
welcome additional vehicles (without causing cotiges problems), another alternative
should be found. In that respect, studies wereethiwut to define the best alternative to
satisfy the growing bus demand. Accordingly to dhgectives that are pursued by the city in
term of mobility (section 4.2), local authoritieave decided at first teeinforce the existing
bus network capacity(e.g. by extending bus lanes and giving extengnaities to buses at
crossroads, roundabouts, ...). However, considehagtirrent evolution of bus demand, this
alternative will not be sufficient at longer ter®o, by the next ten (fifteen ?) years the city
should know thedevelopment of a “heavier” public transport system Due to the
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topographic and hydrological constraints and thghllyi dispersed urban development (and
thus dispersed demand) that characterise Liegepaksible routes for this new transport

mean were largely limited. Accessibility by car dites, existing bus and train lines, and

availability of space were also taken into acco@nrt.the basis of these factors analysis, two
roads were selected : the first one along the M¥&ladley, between Jemeppe and Herstal, and
the second one along the axis Ans-Guillemins Sidfi@éron, to which secondary bus lines

will be connected. Moreover, these new axis shdalcconnected to the Guillemins Central

Station and to the Saint Lambert square (the twaeneentres of the current public transport

network) via a circular lifeencircling the city centre (fig 4.1 or appendixfar more details

on the tram lines routes). (Ville de Liege, PDS9,99.68).

In this case too, some lessons can be learned fremGroningen case. Indeed, since
Groningen plans to develop its own regional puttbmsport network, including high quality
bus lines and tram lines, some elements of thisvorét can be useful to take into
consideration for the planning of the Liege project

Firstly, thechoice of the public transport meanis an indispensable primary step in any
public transport project. This choice is often idifft and controversial, since every person
who is concerned by the project (that includeseiis too) has his own vision on what is the
ideal transport mean for “his/her” city, on the isasf its own personal values. So, factors
such as noise and pollution can be determinanbfador a group of persons, while others
rather value the cost and rapidity of a trip. Irede, two alternatives were retained : the
development of &us Rapid Transit service (BRT) or of d.ight Rail Transit service (LRT,
refereeing to tram and trolleybdsplthough the last studies which were carried show a
preference for the tram, the final decision is yett surely known. However, in the sake of
clarity, the term “tram” will be used further inishwork to refer to the future public transport
line which will be developed in Liege.

Additionally, besides the choice of the public s8part mean in itselfmany additional
elementshave to be integrated in a project of such a scabehieve results that come up to
the invested money and energy. So, although théKaletwork is not yet implemented in
Groningen, it is interesting to compare the studigsch were carried out in both cities
concerning their future needs in public transpamgre precisely the elements that were
covered by each study. Such a comparison highligjgshecessity to integrate the following
elements into the Liege projecEirstly, the study concerning the Kolibri project has
underlined the need to efficiently connect the miemn lines with the (regional and urban) bus
lines and train lines. Especially the connectiothwie existing train lines is crucial due to the
fixed nature of rail infrastructures, on the congreo bus routes which can be easily adapted
to changing needs. In that respect, in Liege th#léguns Central Station is planned to be a
key element of the future tram line. However, othailway stations located in the
surrounding urban agglomeration should also beyrated into this vast project. To sum up,
an extensive coordination between bus/tram/trainlcc@llow to reinforce the synergies

! This circular line plays many roles. Firstly, ibuld allow to improve the public transport servicgslity by
decreasing the stops number between an origin aledtination. Secondly, this loop would also allmserve
the neighbourhoods of the right bank of the Meisger r Finally, it will also multiply the connectigpoints with
the other bus or train lines, what would allow patsally distribute travellers through all the unbarea rather
than concentrating them at only a few places (udrAgconference de presse du 22 juillet 2008)

2 More information concerning the pros and consheke two public transport alternatives are provitethe
following sources : D. Hensher (2006), Sustaingiiklic transport system : Moving towards a valuerfmney
and network-based approach and away from blind dtoment. Transport Policy 14 (1) 98-102 and TDM
Encyclopedia, articles “Bus Rapid Transit” and “hidrail Transit” (www.vtpi.org/tdm).
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between rail services and other public transpomagand also to increase significantly the
general modal slip of public transpoBecondly another component which was at the core of
the Kolibri project’s study is the integration betwn bus, tram and train lines with the P+R
facilities. The development of P+R facilities imphed in Liege since some times (see section
6.4.3). However, although the mobility actors comigcaagreed on the need to develop such
facilities, the recent study carried out aboutghblic transport mobility needs in Liegdoes

not take the future potential P+R facilities looas into account. That is a shame since both
the tram and the P+R facilities need each othefficiently work. Indeed, to be economically
efficient, tram line requires 5 000 travellers geyur and per direction. Currently, along
certain sections of the Flemalle-Herstal axis, b passengers number per hour and per
direction reaches the 3 000 passengers (and ev&®DB The forecasts predict a natural
growth (without any intervention) from 3 000 to @(bpas./hour per direction on this axis,
what is not high enough to justify the developmeht tram line. However, forecasts also
predict that the figure of 7 000 pas./hour peratios: could be reached if additional measures
are implemented to actively support the use of iputshnsport (Le Soir, “I'option tram
validée”, 18/04/2008 ; ACTP info, April-June 2008ke the current bus passengers number
along the two future tram axis in appendix 2). Tdevelopment of P+R facilities, by
concentrating travellers at a few spatial pointsuld bring (a part of) the additional
passengers needed to make the tram viable in LiHge.reverse relation is also true. P+R
facilities that are not well-served by public trpog are doomed to failure, since no
alternative is offered to drivers to access rapatig comfortably to the city centrEinally,

as already mentioned many times, one of the bingth of the Dutch transport planning
system is the strong coordination that exist betwgansportation and land use planning.
Rather logically, the future urban development amban renewal projects were also
integrated into the study of the Kolibri networkojact. The best example of such
coordination is the Meerstad project. This meggeutaf 4 000 hectares, combining housing
(8 000 new dwellings are planned) and recreatianfvities, is located at about 8 kilometres
from the city centre (eastern fridge of the cifinis distance still allows to use bike as main
transport mode (8 km being the average maximahuicgt that people accept to cover by
bike). However, besides this bike alternative,dbmplex would also be connected efficiently
to the city by tram (fig.5.6). This mixed supply lmke and tram should limit car use, even in
that kind of “less compact” development. This kiofdreasoning must also be increasingly
integrated into transportation planning practicesLiege. One of the factors that should
stimulate the integration between land use andspram is that, although such integration
requires a more in-depth pre-project reflectionyas proven in many cases that the results of
such efforts have paid off.

To conclude, any tram project should be above mlirdegrated and regional (i.e. urban
agglomeration) project that would be the resuth dieep comprehensive reflection concerning
the future mobility needs of all an urban areajtdsms been the case in Groningen for the
planning of the Kolibri project. However, we mustgp in mind that, although a well-planned
project increases its chances of success, theslapget of the success of any project really
depends on its actual implementation, on its goodbaml integration into the wide urban

environment (i.e. how the project works in practiaed how it interacts with the other urban
elements), and on the support the project will ikecérom politicians and local population

! Study financed by the Walloon Region and realibgdthe Société Régionale Wallonne des Transports
(SRWT- Regional Walloon Society of Transport). Tkisidy has compared diverse alternatives in terins o
public transport services including factors suchcasmercial speed, vehicles frequency, and trahspode
(bus, trolleybus or tram) and has estimated tha tmists for infrastructures and vehicles that snghstments
would require.
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(since it is the clients which will actually useethew public transport service). In that respect,
Groningen has already experimented the failureaofd dimensions projects such as the
Kolibri due, among other reasons, to a politicaftsssociated with a change of objectives
for the city or to a large wave of protest fromdbpopulation (most of the time due to their
too late integration in the process).

HOW TO CONSTRAIN CAR FLOWS ?

Another major problem of the bus services in Lidgesides the bus lines structure and the
limited bus services capacity, lies in the low coanomrl speed of buses. To improve this
situation, local authorities have already agreedhennecessity to extent priorities given to
buses. However, these kinds of measures, althaudjspensable, will not be sufficient to
make considerably changes in traveller behavioaoifcoordinated with an extensive set of
measures restricting car flows. Knowing the lorggitey orientation of the transport policy of
the city favouring car flows, this is surely suaftiacar flows measures which will be more
delicate to implement in Liege.

Before focusing on car restraint measures, a fm&liminary remark must be made
concerning thelifference of spatial organisationof the two studied cities. The spatial policy
of Groningen has strongly favoured, and still fasspuhe concentration of functions into the
central area while forbidding the emergence ofgbeial poles. This situation sustains largely
the attractiveness of the city. At the oppositee tity of Liege is surrounded by many
peripheral (industrial and commercial) centreghis context, people have the choice to go to
the city centre or to one of these numerous centtafortunately, people choose more and
more often the second option, since peripheralrearfters the same products than the city,
with the advantages of being more easily accessabi@ located out of the congested
corridors, and offering extensive and free parkares. Face to this sharp concurrence, the
attractiveness of the city is highly harmed, sedéisgiumber of visitors decreasing. In such a
weak position, the implementation of too constragnpush measures (penalizing car flows)
would still worsen the current situation. Therefoyes, car flows have to be constrained in
Liege, but in a well-thought-out and limited way.

By taking this preliminary remark into account, éndrelow are some car restraint measures
that were successfully implemented in Groningen thrad could be transferred in Liege to
improve, among other things, the quality of the tvaasport services of the city.

A first possibility would be to implement measunshich seek to efficientlycontrol car
flows. In that goal, Groningen’s experience has shovan tthe combination of a strong road
network hierarchy (coordinated with an adapted utation plan) and of traffic calming
measures leads to really good resiisstly, it was proven that a strong hierarchy of a road
network (in coordination with an adapted circulatilan) improves the general diffusion of
the traffic in all an urban area, what is benefitom the general mobility of a city, and thus
also for bus flows. Therefore, the hierarchisatidrthe Liege road network could allow to
take back the control of a large part of car flaWsch escape currently from any control, and
to concentrate these flows on main roads. Howesgrh a concentration of cars on main
roads can also have the reverse effect. Indedtieiffoads capacity is not high enough to
support this higher car numbers, it would causegestion. Further studies should be carried
out to know if the main roads of the Liege netwark able to cope with higher traffic flows,
and if yes, to which extenSecondly an adapted speed regulation (i.e. reduction eédp
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limit on local roads) combined with the implemerdatof traffic calming measures such as
the increase of the number of speed tables, chscameroundabouts, or the use of
cobblestones rather than asphalt for local roafhsey are also a mean to constrain car flows.
Such measures should be more extensively developédege to slow down car flows,
especially in areas where cars drive too fast. Wuald allow firstly to supply bus services
that are faster than cars (at least in certainsara@ad also to increase the general safety of
weak users (i.e. pedestrians and bikers). In teimspacts on car drivers, this combination
of measures would imply that drivers should adapirtitinerary (often lightly) to the new
circulation plan, and that they should adjust tispeed and driving to the new obstacles and
speed regulations. These changes would thus dttivedy minor for the drivers, and would
not require a financial participation, what is aghkggeous in comparison to other more radical
measures such as road pricing. The combinationoafl rhierarchy and traffic calming
measures seems thus a well adapted alternatihe tae¢ge context.

Another possibility which has also proven its efifeeness in Groningen is the
implementation of garking policy that limits the number of parking places in thatca
area and imposes high costs for these rare pladate offering extensive (almost) free
parking places in peripheral parking facilities f@adetails on this policy in section 7.4). This
strategy could also be an efficient mean to deereas numbers in Liege. Such a policy
would limit congestion problems and would dedicatéensive space for buses, what would
also improve bus flows.

The set of measures proposed in this section peevg&bme ideas to improve the public
transport services quality of Liege. This measwgetswvas carefully constituted by taking into
account on the one hand, the measures which haveilglemented in Groningen and which
have led to good results, and on the other hamd]libge context and more especially the
weak position that occupies its city centre. Thist lelement has imposed to limit the transfer
possibilities to measures that do not penalizenach car flows. The next section will follow
the same reasoning to suggest ideas inspired b@itheingen’s experience and adapted to
the Liege context to improve its current parkindjgo
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7.4. PARKING MANAGEMENT

Parking policy is a key component of any urbanfitgfolicy. However, such policy is not
easy to implement. The variety of measures as agethe difficulty to predict effects of each
particular measure (e.g. effects on traveller biehay indirect effects on other measures,
synergic effects with other measures, ...) makeglaaning task quite difficult. Moreover, to
implement an efficient parking strategy, it shobé&lplan for all an urban area (and not only at
the city centre level, as it is too often the cagdjat increases considerably the factors that
have to be taken into account.

In his paper “parking management — strategies,uaetiain and planning”, Todd Litman
describes the paradigm shift that parking planihiag recently experimented. The below table
highlights the main differences between these taragigms.

OLD PARKING PARADIGM NEW PARKING PARADIGM

There can be many types of parking problems, including

“Parking problem” means inadequate parking supply

inadequate or excessive supply, too low or high prices,
inadequate user information, and inefficient management

Abundant parking supply is always desirable

Too much supply is as harmful as too little

Parking should generally be provided free, funded indirectly,
through rents and taxes

As much as possible, users should pay directly for parking
facilities

Parking should be available on a first-come basis

Parking should be regulated to favour higher priority uses
and encourage efficiency

Parking requirements should be applied rigidly, without be
applied if proven and widely accepted

Innovations should be encouraged, since even
unsuccessful experiments often provide useful information

Parking management is a last resort, to be applied only if
increasing supply is infeasible

Parking management programs should be widely applied to
prevent parking problems

“Transportation” means driving. Land use dispersion (sprawl)
is acceptable or even desirable

Driving is just one type of transport. Dispersed, automobile-
dependent land use patterns can be undesirable

Source : Litman, 2008

So, while “the old paradigm assumes that parkingukh be abundant and free at most
destinations and that parking lots should almostendill, [...] the new paradigm rather
strives to provideptimal parking supply and price” (Lidman, 2008).

On the basis of the information provided in chapte(network analysis of Liege}lhe
parking situation of Liege can be synthesized as following : a really highkpay capacity
(as well in the inner city P1 as in the denselyanibed area P2), a shared division between
the number of on-street and fitted parking plaeesl a pricing policy characterised by a high
percentage of free on-street parking places anctriamsts for not-free on-street parking
places (sometimes five times lower) than for paglgarages.

This brief description of the situation highlightse fact that the current parking problems
experimented by the city are not related to théipgrsupply (i.e. too few places available),
but rather to the management of this supply (ivailable facilities are used inefficiently).
Therefore, by relating the Liege parking situatmith the aforesaid parking paradigm shift,
one can said that the parking strategy which iseailly in application in Liege is still largely
“old paradigm”-oriented.

A deeper analysis of the information concerning plaeking demand and supply in Liege
(sections 4.3.4 and 4.4.4) allows to put one’sdmgn the major parking problems that the
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city is facing : recurrent saturation of streetsle/fitted parking are far for being full, low car
rotation rates, and numerous parking offences.

At the opposite of the Liege casthe parking policy of Groningen is much more
sophisticated (see chapter 5). Possible solutmmsprove the Liege parking problems could
thus be found in the Groningen’s experience. Sofmthase solutions are developed in the
subsequent parts of this section

HOW TO IMPLEMENT AN EFFICIENT PARKING PRICING POLICY ?

The adaptation of the present parking pricing pob€ Liege would be a first good mean to
deal with the first parking problem that the cityokvs, namely the unequal occupancy rate
between the on-street and fitted parking places.

The first primary condition to deal with these peobs is to implement a coherent pricing
policy which would cover all the urban area of ttigy. Indeed, it is mainly the lack of
coherence between the different parking suppliesctwinas led to the current anarchic
situation of Liege. Moreover, the pricing parkinglipy must also imperatively be coherent
with the objectives set by the local authoritiekefiefore, since the attractiveness of the city is
a top priority, it is not conceivable to impose toigh parking costs to park in central area,
what would make fled visitors. A first mission fidne local authorities should thus be to
implement a pricing policy which wouldnprove the use of existing parking facilities
without harming the attractiveness of the city.

In that perspective, parking pricing policy whighim application in and around the city centre
of Groningen, based on higher costs for on-stragkipg places than for fitted parking places,
could be an efficient mean to achieve a betternoaldetween the demand for on-street and
fitted parking places in Liege. However, to achibegter results, such a parking costs change
should be supported by a reinforcement of the #gaarfitted parking facilities, which is for
the moment really problematic. In term of impaatstioe drivers, the ones that faced with an
on-street parking fee increase may switch to amdthesport mode or change their parking
mode (Petiot, 2004). In the case of Liege, sin@silpply for other transport modes is not
really attractive (yet) (i.e. slow commercial speettl regularity lack of public transport and
poor development of bike network and facilities)ivers would rather react to a change in
parking fees by modifying their parking habits. Taepected result is that a significant
percentage of drivers stop using on-street parglages to park in fitted parking facilities (at
least while the distance that is imposed by thengbkain parking location to reach a
destination is not valued by the driver as mordlgdban the extra costs imposed to park on
street). This change of parking modes should atlowecuperate public space for the other
road users (i.e. for public transport, bikers ardgstrians) and to increase available parking
places for inhabitants. The implementation of sacparking pricing policy would thus be
totally in line with the strategic goals pursuedtbg city. However, we have to keep in mind
that the actual implementation of such change mglitimned by the possibility to conclude an
agreemeritbetween the local authorities, the parking marggerd the different actors who
are concerned by the parking activity.

! As an example of such agreement, the local auig®mf Liege have recently concluded an accorth wie
shopkeepers and parking managers to offer onedfdtge parking in fitted parking facilities to ehits of shops
participating to the action. This action is beniafidor all the actors : for parking managers wiidfilf their

infrastructures, for shopkeepers who attract diesihce they offer a comparative advantage in coisga to
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Moreover, besides the transfer of parked cars foorstreet to fitted parking placesther
parking alternatives can also be developed by compes and public institutions with or
without the support of local authorities. Indeedprhpanies [and public institutions] are
pursuing a variety of strategies to manage car ipgtk These are determined by a
combination of site circumstances, transport opticio site and company culture”
(Department for transport of United Kingdom, 20@844). In that respect, some creative
initiatives have been developed in Groningen thaseyears. This is for example the case of
the coordination agreement between the P+R Eurapaitkhe university hospital, supplying
discounted parking costs to clients of the hospidio use this parking, or the recent creation
of a parking permit to use the university parkiotsl(permit deliverance only to employees
who lives at a certain distance from the universitg, who have a physical disability, or who
need their car for commuting on a daily basis) sTast measure is an initiative motivated by
the university itself to force students and uniitgrstaff to use bike and public transport
rather than private car. The development of sutdrratives has been multiplied throughout
these last years. The fact of integrating compaanespublic institutions in the parking policy
of the city should also be considered in the cdskeiege. Indeed, such innovative parking
initiatives could open the door to new possibisitte deal with parking issue.

Another key of the Groningen parking pricing polisythedecrease of parking costs as we
go away from the city centre to the periphery In liege, however, this alternative would
only be possible on one condition. To protect titye @entre from peripheral competitors, the
rise of central parking places costs must obligigttie accompanied by the development of
an attractive parking alternative around the cege( below), served by efficient public
transport services (e.g. tram line, see sectiof. T.Bis peripheral parking supply, if well
planned, should allow commuters and visitors t& mautside the city centre and to access to
the city centre in a relative short time (shorteart by cars) and for low costs (lower than to
go to the city centre by car and to park there).

Finally, the success of pricing parking policy atkgpends on the compliance of drivers with
the imposed parking costs. Next section deals irerdetails with this factor.

How TO DECREASE THE NUMBER OF PARKING METER VIOLATIONS ?

The success of any parking pricing policy deperaagely on the drivers compliance level
with the parking tariff constraints. Indeed, patkimeter violation interferes in the expected
results of pricing policy. In that respect, the ickeao legally or illegally park is the result of a
rational economic choice. “The driver assessesipected illegal parking cost (taking into
account the enforcement probability and the fineelleversus certain legal parking cost
(taking into account the parking charge only). Tdaculus includes walking time from
parking to final destination but excludes the tial@mand context as traffic level or parking
congestion. Then, the driver opts for the ‘chedpakeérnative between illegal and legal
parking. [...] Consequently, it seems to be an aewkgact that an increase in the
enforcement effort deters parking offence [...], whsta key condition to ensure the
efficiency of parking pricing” (Petiot, 2004). Finecrease can also be part of such an

other shopkeepers, and for clients who benefit fama hour of free parking in the city centre. Skeid of
agreement must be more frequently implementedartture.

! For more information and concrete examples of snohvative parking strategies, see the articlthin TDM
encyclopedia titled “commuter financial incentivesttp://www.vtpi.org/tdm/tdm8.htm) or the “essaitguide
to travel planning” edited by the Department for amgport of United Kingdom
(http://lwww.dft.gov.uk/pgr/sustainable/travelplamstk/essentialguide.pdf)
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enforcement effort. However, some researches hhowrs that the relation between fine
increase and parking violation deterring is noteystic. Some researches have even reached
the reverse conclusion, the fine increase boogtarging violation. Fine level should thus be
cautiously set.

Since in Liege, every day it is 75 % of vehicleattare without parking tickets or exceed the
ticket time (see section 4.4.4), more parking metempliance controls is a key to decrease
parking offences number. It would in term favoue tbhange in drivers parking habits
(towards fitted parking facilities) on one handdaon the other hand, increase the rotation
rate per parking place. This last element woulddadly beneficial for the general economy of
the city since it would allow to diminish the numlzé long-term users for on-street parking
places and to reattribute these places to shott-nsiddle-term usefswhich are in fact the
most economically useful for the city. Moreover, m@ontrols would also be beneficial for
the general mobility of the city since it would dimsh the number of double-parked cars and
of cars parked on bus lanes that currently har@af§iarflows, and more specifically, bus
flows.

The frequent parking controls and high parking violation fines that are practised in
Groningen (i.e. parking fine costs about 45 € nr@rgen, against only 25 € in Liege), and
the results that it has on the level of non-conmaléaparking, could be good lessons for the
Liege case.

HOW TO PLAN AN ATTRACTIVE PERIPHERAL PARKING ALTERNATIVE (P+R FACILITIES) TO
CENTRALLY LOCATED PARKING PLACES ?

In addition to parking pricing and parking enforearh effort, another alternative to solve
parking problems of Liege would be to develop pankl-ride facilities at the edge of the city.
This new peripheral parking supply would allow topscommuters and long-length visitors
upstream to central area, what would significanli¢rease the number of cars in the city
centre.

Nevertheless the high investments required by theeldpment P+R facilities, the deep
changes necessitated in travellers behaviour, laadhigh failure risk that P+R development
represents (in comparison to the foresaid alteres}j the large benefits that it could create, if
well planned, explain the success that this parkibernative has met worldwide these last
years. These benefits are, among others :

- The decrease of parking demand in central areat Wbald allow to satisfy the
parking needs of residents and short- and middia-tasitors, what would reinforce
the attractiveness and economy of the city.

- The recovery of public space that would be reagsigo other functions, such as to
lanes and/or facilities for buses and bikes, lapgrements for pedestrians, green and
recreational areas, etc.

- The reduction of congestion problems, what woulgrione the general mobility (of
all transport modes) in the city

- The improvement of the urban environment qualigdgction of air, noise, visual
pollutions, higher safety, ...)

! To favour short-term parking, in June 2004 the itipal council has taken the decision to reduceemet
parking costs for parking of maximum 30 minute® b0 Euros (Ville de Liege, www.liege.be).
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- The enhancement of the accessibility to the city

On the basis of diverse studiesncerning the potential impacts that the develogroéP+R
facilities could have on the city of Liege, theadbauthorities have decided for some years to
develop their own “P+R network”. The location cleiof the future P+R facilities was
planned taking into account four main factors : glity of the public transport services at
the P+R site, the site accessibility by car, thellavailability, and the financial factor. On
the basis of the evaluation of these factors, 3% svere selected to accommodate the future
(short and long-term) development of P+R facilifigse map illustrating the location choices
of P+R facilities in appendix 3).

The development of P+R facilities is a delicate&ktamce a park-and-ride is a multimodal
platform that should effectively coordinate cargel, and walking itineraries with public
transport routes. Its planning must thus be theltre$ a comprehensive reflection including
all transport modes, and carried out at the agglatiom level.

It is commonly acknowledged that numerous factanrsddion the success of P+R facilities
(e.g. European technical committee on transportat2006 ; Victoria Transport Policy
Institute, TDM encyclopedia ; Région Wallonne, 2D0Ehese factors can be summarised into
10 points (fig.7.2) :

1. A good locationassuring a good accessibility by car, locatedhatintersection point

of many roads and upstream to traffic obstructions

2. An available site (with sufficient spatial dimensions) withgaod visibility

High quality public transport servicesto reach the city centre

4. Cheap (or free) parking costs, coordinated withaatapted parking policy in the city
centre

5. Quick and comfortable transfer between parking facilities and public transport
(short walking distances, large pavements, highitguaus stops, ...)

Modal coordination avoiding competition between modes going intodietre
Securedparking (sensation of security for people and ¢lek)

Land use coordination

. Goodsignposting

10.User information andpromotion

w

© ® N

! The factor “land availability” refers to the spaaeailable to develop a P+R site at a certain placebe
selected, a site must provide a potential parkingply which is high enough to satisfy the potenpatking
demand (evaluated on the basis of the currentreamdber on the considered axis).
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Fig.7.2. Main factors conditioning the successeRRacilities

Combi P+R-bus faster than car trips Dissuasive parking policy

l

Zone of access

control to the city
ORIGIN == DESTINATION
-y v Ao Ao Ao b (e (work, school, shopping, ...)
ﬁ 6‘5 M&O’ DoD oo
lm s =l
u C. ™ M FruTiTrTn a‘m{
&% -0, 0~
Signposting Good accessibility by
- ; Short waiting time, PT up to the city centre
and publicity P+R site located ARG (high frequency bus
upstream to traffic P+R-bus :
obstructions it services)
High quality public transport
st ; y Short walking services (commercial speed,
Foodaccessibily  Patking eapacily distance reliability, comfort, ...)

by car adapted to the
demand

Source : Transitec, dans Région Wallonne, 2005
Adapted by C. Maloir

Considering the long-lasting experience that tiye ali Groningen has with P+R facilities, the
city of Liege could benefit from the Groningen’spexience to implement its project of park-
and-ride.

On the basis of the above list and of the infororatiathered in the chapter 5, it can be stated
that the main strengths of the P+R services of Bgam are the high quality of the public
transport services, the low parking costs and tlapied parking policy in the city centre, and
the good signposting and publicity to promote Paé&llities use.

Firstly, the quality of a public transport is a vital condition for the car park to operate
properly and to consolidate the attractiveness rmdiuctivity of this system (European
technical committee on transportation, 2006). Toshecessful, a public transport must
combine many factors. The main advantages of ttyehtis services in Groningen are its
rapidity (city buses are faster than cars to rehehcity centre), its reliability, and the high
buses frequency (a bus every 5 or 10 minutes depgiot the P+R). Such qualities must be
imperatively part of the Liege P+R project. Thegmective development of tram lines could
serve the P+R sites in an efficient way. Howevaettjl the opening of the tram line, bus
services should be deeply reviewed in coordinatridh the new locations of P+R sites.

Secondly, theorice required to use P+R servicess also a main determinant of the success
of such parking option. In fact, two conditions rhbbe met. Firstly, the costs that are required
to use P+R facilities and shuttle services havebegoset in such a way that using the
combination P+R/shuttle is cheaper than going hyicathe city centre and park there.
Secondly, to be able to offer cheaper P+R/shutkets than central parking tickets, the local
authorities have to adapt thmarking policy of the city centre rising costs for central
parking places. The city of Groningen has fulfillbése two conditions. At the opening of the
first P+R facilities, the combination parking angslservices was offered for free. This choice
was made by the local authorities to stimulatecti@nge in drivers behaviour to use the new
peripheral parking facilities. Such choice, althougostly for the municipality, was
considered as essential to assure the succese &fHR facilities. And indeed, the success
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came along quite quickly. Then, once drivers weseduat this parking mode, local authorities
have little by little increased the ticket cost(®or a return ticket for max. 5 persons per car),
although being still largely cheap in comparisonptoking fees in central areas. The P+R
project of Liege should imperatively give a largeeation to limit the ticket fees required to
use P+R facilities and to adapt adequately theipgrgolicy of the city centre. These two
conditions are maybe even more important in Lidga tsomewhere else, since the transport
policy set by the local authorities for many yehsas largely favoured car flows. In this car-
oriented context, a change in drivers behaviourldvthws request consequent efforts, as well
from the municipality as from the drivers, the sienfact of (re)using public transport being
already a big step for many of them. This reasatifjas well the necessity that, to make the
P+R alternative attractive, it should be suppotigda tantalizing ticket cost (at least during
the first months of the launching).

Finally, a factor which has also played a majoenoito the success of the P+R services in
Groningen is the goodignposting (e.g. road signals, billboards, traffic signs, and the
extensive publicity (e.g. parking folders, parking campaigns, desidgncity buses, ...)
promoting the use of P+R facilities. Such promadiomeasures must also be imperatively
considered at the time of the opening of the P+dlitias in Liege to make change drivers
habits.

Moreover, in addition to the above factors inspilBdthe Groningen’s experience, a last
component typical of the Liege context should d&edaken into account into the planning of
the P+R projects of Liege : tlepread out spatial pattern organisation of the pepheral
areas and the related increasing complexity of the inrdestination matrix. The relation
between spatial pattern and P+R services is douhtstly, the development of P+R
multimodal platforms will concentrate the spread waffic flows coming from the entire
region at certain privileged spatial points. Theref due to the higher traffic that the P+R
generates, congestion problems can appear on &de amnnected to the P+R sites. For this
reason, the development of any P+R facility shoaldays imply the adaptation of the
surrounding road network to the expected addititraddic flows. Moreover, it also highlights
the necessity to develop P+R facilities upstrearthéotraffic obstructions, without what the
accessibility of the P+R site would be harm8eécondly the polycentrism of employment
and commercial poles is a main constraint to theeld@ment of efficient P+R services. The
main difficulty of such a spatial spread out of d¢tians lies in the transfer of commuters
between P+R sites and employment sites. This fadds an additional failure risk to the
development of P+R facilities in Liege (in compariso Groningen where all the functions
are centrally located). To overcome this difficulgxtra studies and/or surveys must be
carried out to have a better knowledge of the iiines habits of travellers (origin-destination
matrixes). Such studies would allow firstly, to rease the quality of the shuttle services
supply (e.g. to increase the number of destinatsmmged from the P+R sites, to coordinate
shuttle services with fast urban bus services,and, secondly, to increase the number of P+R
users by satisfying the transport needs of moreesi

The ideas provide in this section are useful elemém take into account to improve the
parking policy currently in application in the ciof Liege. This set of measures covers as
well soft measures quite easy to implement, thahatorequired large investment or radical
travellers behaviour change, as well as more rhdismasures such as the development of
P+R facilities, which require higher investmentgkx behavioural changes and higher failure
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risk, but that have also shown in many cases ttye leenefits that such development could
have. This section has also put into the fore tteng interdependency that exist between the
different developed measures, as well between pgukieasures, as with others categories of
measures such as public transport improvement mesadtinally, this section has highlighted
the importance to have a high degree of coherepteelen the implementation choice of
TDM measures (i.e. pull measures versus push megsuhe context within which are
implemented these measures (i.e. compact versusvigor urban development) and the
strategic goals set by the city.

The next section will follow the same “questionsaes’ structure to suggest ideas inspired by
the Groningen’s experience to increase the cubigetmodal split in the city of Liege.

7.5. BIKE FACILITIES

Bike modal split increase could be the solutiomé¢al with a large part of the problems that
numerous cities face nowadays. “Increasing the murabjourneys made by bicycle can be a
real objective adopted by local authority officiafs their quest for a less congested, less
polluted, and less noisy city that makes better akespace and energy. Along with
encouraging a greater share of the number of jggrmeade on foot and by public transport, it
is certainly one of the most effective methods lade to cities where better quality of life - a
desire now shared by a growing number of citizems the aim”(SMILE, 2004, p.39). In
addition, bike use is also really cheaper thanahgr motorised transport mode, what makes
is use patrticularly well-adapted to low incomeszens. In fact, this is really likely to be
reinforced in the future considering the currerdrgy crisis.

The city of Liege, like many other European citiedl] tent to introduce bikes in the city.
This project would be supported by the developnwna self-servicepublic bike system.
This system plans the supply of 300 bikes, splitntp about 30 bike statiohspread through
the urban area. However, the topography of theoredias strongly limited the possible
extension of the bike network. In fact, the bikatisins should be located in the inner city,
where the bike supply should be the highest, argebime of the neighbouring municipalities
located along the Meuse valley. (see map of the biltions network in appendix 4). Three
kinds of stations should constitute this networthe stations that are close to the public
transport poles (to assure a good connection witerdransport modes), the stations close to
urban poles that generate a high demand (e.g. nsitiv@nd schools, administrative centres,
cinemas, ...), and the stations located in the hafaitie neighbourhoods. The goals pursued
by this project are triple :

1. To “supply” a bike for urban inhabitants who do possess a bike (mainly due to the
lack of parking places on street and/or at home)

! These figures of 300 bikes and 35 stations coomespo a “critical size” (considering the spatialesand the
inhabitants number of Liege). Under this size,rthenber of available bikes per station would belteoand the
distances between the bike stations would be tgl ta provide an efficient bike supply at the urlaaea level.
Ideally the distance between two adjacent statitmmauld not be higher than 400 meters (300 metréiseirtity
centre P1). Concerning the number of bikes, thamlmer should vary between 3 and 40 bikes per statio
according to the importance of the station (ke rot secondary role in the bike network) (Ville dege,
Commission spéciale mobilité, Feb.2008).
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2. To make the city accessible by bike to visitorsjrhproving the quality and visibility
of the bike itineraries and by decreasing the gisiar pressure on the road network

3. To allow to inhabitants to occasionally use a bi&e short distance trips (intercity
trips or trips to/from the adjacent municipalities)

It term of management, to be attractive, Willy Dewere the burgmester of the city, and Jean-
Francois Leblanc, the mobility counsellor of théychave clearly expressed their will to
provide rental bike services that are cheap. “@qguirement as regards to companies is that
the first 30 minutes of renting will be supplied fioee, and that bike use costs and yearly
ticket costs will be really cheap (around 10 € arye(La Meuse, 10 juillet 2008). In term of
costs, each bike would cost between 1 500 to 2€&a8€ the municipality, or a yearly total
investment of approximately 600 000 €. That reprsa substantial investment considering
the financial situation of the city and that themap that will be allocated to this project
cannot be used elsewhere (for the improvement lligtransport services for example).

Several critics have been formulated by differessiogiations against this project. The most
commonly named concern :

- The weak development of the current bike net#jonkhat will force bikers to share
the roads with cars, even in situations where tharisg of infrastructures is not
secure. In these cases, bikers will be tented itee am the pavements, what would
increase conflicts with pedestrians.

- The absence of real educational programmes to rdyilee users to safely cycle in an
urban environment that is still largely dominateddars. These programmes should
also include the education of car drivers that nkasiw how to react to bikers (e.g. to
review bike priorities, to learn to respect bikers).

- The pertinence of allocating yearly such an amainmnoney to a self-service bike
system while so numerous basic bike improvemertsid missing. The clear lack of
bike parking facilities is a good example of suaksn

Many other critics could be listed. In fact, thgpopents of the project agree on the following
statements. This project, although well-thoughtelsuappears too early, in a context within
which a global mobility policy is not yet implemeawt in practice. The implementation of
such a public bike system, without having been gutled by measures that would have
diminished significantly the car pressure on rozatg speed and cars number), would surely
be doomed to failure. In that respect, these osgdions have required the postponement of
the project, until the Liege urban area will bedg#o safely welcome bikers in its streets.
They support the idea of an extensive bike uséencity, acknowledging that it is the faster
travel mode under congested conditions, but theyanvinced that to delay the project some
years would lead to better results (GRACQ Lieg&80This remark highlights the necessity
to progress slowly while dealing with mobility, Wdut skipping important steps, and while
being sure that all the elements of the transptesn have been correctly integrated into the
reflection.

! The critics have mainly emerged from two assaowisti: the GRACQ Liége (Groupe de Recherche et idAct
des Cyclistes Quotidiens) and UrbAgora. The comptitbate “pros and cons public bike system” islalvks
on the website of both associations (www.urbageradiivites/compte_rendu_de_la_conference_sur.html)

2 n fact, the bike itineraries plan of 1998 (seetise 4.4.3) is now completed at approximately 70Héwever,
in this 10 years period, the number of cars has gdewth of 25 % in the city ! The objectives comteg bike
that were decided 10 years ago are thus not adaptgdore to the current traffic situation of thgycFor that
reason, extensive measures favouring bike flowspaotkbcting bikers have to be implemented to malssible
the safe use of bike in the city (GRACQ Liége, 2008
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If we assume that the project will be delayed somars to allow it to develop in a more

favourable biking context, the Groningen’s expereerallow to define which are the key

elements that must be imperatively developed imgéialong these years so that the city is
able to welcome an extensive number of bikers. divthe elements that would make bike
flows safer by decreasing significantly car pressam the road network are the improvement
of public services and the implementation of auhssve parking policy. These two measures
were already developed in details in the previatiens of this chapter (sections 7.3 and
7.4). However, besides these measures, the lotiggasxperience of Groningen in regard to
bike policy allows also to highlight other elemettiat largely condition, or favour, bike use

in city. These are the extension of bike networll aike facilities, the importance of the

public and political support to favour bike useddhe development of complementarity

between bikes and public transport services.

HOW TO EFFICIENTLY EXTENT THE BIKE NETWORK AND BIKE FACILITIES OF THE CITY ?

The first step of any programme aiming at incregudiike use should be thieallocation of
public space to bikers Indeed, the safety of bikes and bikers and thality of bike flows

can only be assured by extending the bike lanesankt(at least on main roads), and by
multiplying the spaces specially dedicated to biteg. bike parking, wheeling ramps and
narrow bike bridges, ...). Moreover, the efficient use of these bikerastructures also
necessitategood information and clear itineraries to bikers (e.g. information on cycling
routes, bike itineraries folders, cycling signage, Considering urban road network capacity
as a fixed variable (especially in the dense udraa where the extension of existing or the
provision of new infrastructures is largely consteal by the built-up environment), the
extension of space dedicated to bikes can onlychewaed by restraining space presently used
by the other transport modes. To be in line with abjectives pursued by the city, that means
a reduction of space dedicated to cars (i.e. caeslaon-street parking places). In the
Groningen’s case, bike roads were divided into ¢ategories, primary and secondary roads,
according to the importance and the function ofrtbeds (i.e. higher traffic flows on arterial
roads than on local collectors roads). The prinmaagds were equipped of separated and good
qguality bike lanes, assuring safety and rapidityilcers. The lower traffic flows and lower
speed of cars driving on secondary roads have atllotighter” bike investments. On these
roads, speed regulations were slowed down in sweayathat car and bike drivers can safely
share the roads. Thigerarchic systembetween main and secondary roads could be well
adapted to the Liege case, to provide to bikersplaee they need according to the roads they
use. Moreover, this network restructuration taskstmhe implemented without harming the
attractiveness of the city. Therefore, every desged urban space originally dedicated to cars
must be compensated by attractive alternativesahaiv to reduce car numbers in central
areas while sustaining the attractiveness of the Examples of such measures are, among
others, the development &R facilities at the edge of the city (section 7.4), or else the
promotion ofcarpooling activities.

HoOw TO INCREASE THE CHANCES OF SUCCESS OF A PROGRAMME AIMING AT INCREASING BIKE
USE ?

Besides the need of developing an extensive bikeank and bike facilities, the success of a
bike programme is also conditioned by additionattdes. Indeed, as the Groningen’s
experience has shown, a growth in bike modal $péivitably requires extensiveupport
from the local population and politicians
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On one hand, a significant increase in bike usmig conceivable iupported by citizens
Indeed, local authorities can take as many measwréisey want to favour bike flows, if the
demand from the locals to use bikes is absentethew infrastructures will stay unused. In
Groningen, the success met by bikes is partly dutheé Dutch pro-bike culture and to the
high awareness of citizens to environment and hisatles. Although such bike culture does
not exist in Belgium, and that such awareness tor@mment matters was absent in Liege
since recently, the rising pollution and congestooblems that occur in the city have made
people more conscious to such problems. Envirormhedamages and life quality
degradations are now more and more acknowledgetebdliege citizens. However, there is
little chance that this awareness, alone, will lf@ent to make change their travel habits.

On the other hand, the will of local populationuse bikes, if nosupported by elected
representatives will also have poor effects. A successful bikeggamme requires many
changes implemented by elected representativesid®mg the Groningen’s experience, the
present high bike modal split of the city has baehieved thanks to a long-lasting effort
initiated in the late 1970s by local authoritieststain the use of sustainable transport modes
in the city. The measures which were taken to fawdke use throughout these last decades
are numerous. Among others, we can mention thetaiitap of bike and car flows regulations
to favour bike flows (e.gbike traffic lights, adapted circulation rules, speed reduction, ...).
These measures were associated with measures slagrear pressure on roads (i.e. public
transport improvement and dissuasive parking ppligreover, a big strength of Groningen
was the strong integration that was created betweerdifferent planning fields. So, each
decision related to transport issue must be in \Wth the objectives of the other land use
planning fields, and reversely. Concretely, thatanse that any urban project, without
exception, must make sure that bikers are integratetheir plans. Indeed, as Menno
Oedekerk, planner at the municipality of Groningeoints out : “it is nowadays not possible
anymore to plan a project without considering bied bikers. It has become more than an
obligation, it is an automatism that is totallyagtated into our daily planning practices”. Just
like considering the rising support of citizens foore sustainable transport modes, a change
can also be noticed in Liege in the attitude oftjphns in regard to bike use. Indeed, in a
general way, while recently local authorities sii#lalt with traffic problems by systematically
increasing spaces dedicated to cars, current pescsieem to evolve towards the research of
more sustainable solutions. The fact that the logadesentatives consider now bike as a real
solution to deal with mobility problems is one bétproof of such change.

Thus, on the basis of these observations, we ed@ ttat in Liege there is a growing will, as
well from citizens as from politicians, to “makartgs changing”. In that respect, the number
of studies which were carried out to find solutibmgleal with the Liege transport problems is
impressive However, nevertheless the joint agreement of ciszand politicians concerning
the need to use “better” transport modes, the hatyalementation of such changes is still
hesitant. The main factor explaining this hesitaseems to be linked to the impacts that such
changes would have on travel behaviour, most pebgileg not ready yet to modify their
travel habits for the sake of sustainability
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How TO IMPROVE THE COMPLEMENTARITY BETWEEN BIKES AND PUBLIC TRANSPORT SERVICES ?

A last, more practical consideration should alsarviale concerning the integration of bike
with the use of other transport modes. This lashtps really important too since “the
complementarity between bike and public transplboivg to increase the services supply of
the two transport modes, and thus their competiggs in comparison to car. It profits as well
to bikers, who can increase the distance they hte @ cover, as to public transport
providers, who enlarge their clientele” (Région Whahe, 2005, p.17).

To allow a good complementarity level between biked public transport, adapted
alternatives should be proposed to bikers firsthpund the main public transport stations to
safely park their bikes, and secondly, along tliy tv allow to bikers to travel with their
bikes.

Firstly, concerning theupply of bike parking facilities, the local authorities of Groningen
have developed large parking facilities close @ iiain public transport stops (e.g. around
the railway stations and the Grote Markt, at P+éalmns, ...). The most impressive example
of such parking facility is the Stadsbalkon parkiadnich is located directly in front of the
railways Central Station, close to the platformramtes. The parking was built in the
underground in order to save space that could bebysother functions. This underground
situation also allows to limit the visual impacatibikes have on the urban landscape, and to
offer a protection to bikes in case of bad weath@is enormous space dedicated to bikes
provides a free supply to park 4150 bicycles ! {§vierkeer, Feb.2007). The security of bikes
parked in the parking facilities also plays an imi@ot role into the complementarity level
that can be achieved between transport modes. émi@yen, many parking facilities are
secure (guarded and/or monitored). Moreover, infdtlewing years the local authorities
have planned to extent the supply of secure bik&im facilities in order to favour such
combination of transport modes. Conversely, bikekipg facilities in Liege, either close to
public transport poles or in elsewhere in city centre cruelly missing. The increase of
parking supply must be a priority of the city ttratt new bikers.

Secondly, considering theading of bikes into public transport, although this practice is
not implemented with buses (due to technical amuirgy raisons), the loading of bikes in
trains is a current practice, as well in Groningen in Liege. A daily ticket, costing
respectively 6 and 8 €, can be bought at statigriskers to take their bike into trains.

The combination bike-public transport has met gdasuccess in Groningen, especially with
the students and workers who daily commute to itye Blany variants to this combination
exist. The figure below (fig.7.3) illustrates th@sh frequent ones.

Fig.7.3. Examples of possible “bike-public trangpoombinations
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e (with or without bike)

Author : C. Maloir
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In fact, the choice to one variant rather than lagotiepends mainly of the distances that have
to be covered between the origin and the railwayist, and between the station and the
destination. A distance longer that 5 kilometresuldomostly favour the use of car or bus,
rather than bike.

Such combined trips bike-public transport are alsnceivable in the Liege case. It could be
an attractive alternative to car use. However, ghtential success of this alternative will

never be as high as in Groningen since the citiiede is located in a hilly region, what

makes some trips more difficult.

The ideas developed in this section are inspirethbyong-lasting experience that the city of
Groningen has in regard to cycling policy. In fatttis section has summed up the key
elements that have been combined in Groningen a&othle city was elected “Number One
Bicycle City”. Since the local authorities of Lie¢pave recently decided to prioritize actions
that favour bike use in the city, these elemengscdra prime importance for the Liege case.
So, besides the necessity to implement measurésithaat decreasing car pressure (cars
speed and numbers), this section has pointed eutrthortance to develop bike network and
bike facilities, to have a project that is suppadrby the local population and politicians, and
to stimulate complementarities between bike and lipuliransport services. The
implementation of (some of) these measures shaelaigpe the city of Liege to better greet its
public bike system project, and the numerous bikessuch a system should attract.

7.6. IN SUMMARY

In this chapter, three TDM measures in applicatiorisroningen have been selected to be
transferred to Liege : (1) the improvement of paldansport services, (2) the development of
a coherent parking policy, and (3) the promotiobi&e use.

The major shortcomings that Liege is facing in eatkthese 3 issues have been pointed out
and efficient solutions have been looked for in @®ningen’s experience. The tables here
below summarize the results of that reflection :

(1) The improvement of public transport services

Liege shortcomings Possible solutions inspired by Groningen

To restructure the bus lines network accordingtttee they serve main
roads of urban areas, local neighbourhoods, oonegjareas

To use different designs for different bus funcsion

- How to efficiently restructure
the bus network ?

To develop a high occupancy public transport system
In coordination with additional elements :

- How to deal with the growing - to connect the new PT line(s) with the existing bod rail lines
demand for bus trips ? - to connect tram/train/bus lines with P+R facilities
- to reinforce the coordination between transpomipiag and land
use planning
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- To control car flows via :
- the restructuration of the road network (strongdriehy)
- the adaptation of speed regulations
- the implementation of traffic calming measures

- To implement a dissuasive parking policy (i.e. tediand expensive
parking places in central area, and extensive chagpng supply at the

periphery)

- How to constrain car flows ?

(2) The development of a coherent parking policy

Liege shortcomings Possible solutions inspired byr@ningen

- To use more efficiently the existing parking fag#s (i.e. higher costs
for on-street parking places than for fitted pagikjmaces)

- How to implement an efficient - To encourage companies and public institutionseteetbp new parking
parking pricing policy ? alternatives

- To reduce parking costs as we go away from theceihgre to the
periphery (only if attractive P+R supply serveddfficient PT services)

- How to decrease the number| - To increase the number of parking controls
of parking meter violations ? | - To set higher parking violation fines

How to plan an attractive
peripheral parking alternative
to centrally located parking

To provide a high quality public transport servibeserve the P+R site

To assess cheap (or free) P+R-bus tickets, codedinaith an adapted
parking policy in the city centre (high costs fentral parking places)

places ?

- To promote P+R facilities use via a good signpaséind publicity

(3) The promotion of bike use

Liege shortcomings Possible solutions inspired byr@ningen

- To reallocate public space to bikers, by reducjpare dedicated to cars
- How to efficiently extent the (only possible if attractive alternatives for caivdrs)

bike network and bike - To (re)structure bike roads network (i.e. hierar@yistem between main
facilities of the city ? and secondary roads)

- To provide good information and clear itinerariebikers

- To be supported by local population (e.g. if séresit to growing
- How to increase the chances| pollution and congestion problems)
of success of a programme | - To be supported by authorities (i.e. adapted cadsbikes flows
aiming at increasing bike use|? regulations, measures decreasing car pressureadnintegrated
planning)

- How to improve the - To supply bike parking facilities close to the maublic transport
complementarity between centres

bikes and public transport | - To allow to easily load bikes into public transp@s. space reserved tp
services ? bikes and attractive ticket fees)

This chapter has closed the practical part ofwusk. The results summed up in the 3 above
tables have achieved the goal pursued in this waakyjely to drava list of TDM measures
that are in application in Groningen and that cooddtransferred to the Liege context to
improve its current transport system.

However, in addition to these results, some addticecommendations must be formulated
concerning the limitations imposed by the scopthisf work, as well as the possible impacts
that such results could practically have in Lidges the aim of the last chapter.

108



CONCLUSIONS AND FURTHER
RECOMMENDATIONS

8.1. RESEARCH QUESTIONS AND ANSWERS
8.2. SCOPE LIMITATION AND HINTS FOR FURTHER RESEARCH ON THIS TOPIC

8.3. PRACTICAL APPLICATION OF THE RESULTS

109



8.1. RESEARCH QUESTIONS AND ANSWERS

This master thesis takes place in the broader edetatcerning the paradigm shift that
occurred in transport planning these last decadasely the shift from “demand-led”
towards the “management-led” transport paradigm.

The goal of this research was to draw a list ov&®emand Management measures that are
in application in Groningen and that could be tfarred to Liege to improve its transport
system. To reach this goal, five research questiane been formulated. The below sections
try to provide complete and pertinent answiershese questions on the basis of the findings
that has been gathered and analysed all alongvitls

WHAT IS A SUSTAINABLE TRANSPORT SYSTEM ? AND WHAT IS THE IMPORTANCE OF THE
TRAVEL DEMAND MANAGEMENT IN THE ACHIEVEMENT OF SUCH A SYSTEM ?

Various definitions of a Sustainable Transport &ysthave been proposed these two last
decades. In this research, it has been choserettheone selected by the European Council
of Ministers of Transport (recommended by #hansportation Research Board’'s Sustainable
Transportation Indicators Subcommittdd?B, 2008). This definition is often used becauke o
its broad scope that encompass all the three pitithe sustainability concept.

According to this definition, a Sustainable Trang$@&ystem :

- Allows the basic access needs of individuals aruleies to be met safely and in a
manner consistent with human and ecosystem heatith, with equity within and
between generations.

- |Is affordable, operates efficiently, offers choigktransport mode, and supports a
vibrant economy.

- Limits emissions and waste within the planet’s ibito absorb them, minimizes
consumption of non-renewable resources, limits gonion of renewable resources
to the sustainable yield level, reuses and recyitdesomponents, and minimizes the
use of land and the production of noise”.

Concerning the concept of the Travel Demand Managénthe TDM Encyclopedia edited
by the Victoria Transport Institute proposes thiofeing definition : “various strategies that
change travel behavior (how, when and where pewplel) in order to increase transport
system efficiency and achieve specific planningeotiyes. TDM treats mobility as a means
to an end, rather than an end in itself. It em@®ssihe movement of people and goods, rather
than motor vehicles, and so gives priority to meffecient modes (such as walking, cycling,
ridesharing, public transit and telework), partaslyf under congested conditions. It prioritizes
travel based on the value and costs of each tingyhigher value trips and lower cost
modes priority over lower value, higher cost trawehen doing so increases overall system
efficiency”. This definition highlights the narrolnks that exist between the management of
the travel demand and the three aforesaid pillarfact, the Travel Demand Management is a
major component to evolve towards a Sustainablée8Bysf Transport. Moreover, its role in
transport planning is becoming more and more ingmbrivorldwide.
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ON THE BASIS OF A TRANSPORT NETWORK ANALYSIS, WHAT ARE THE MAIN CHARACTERISTICS
(STRENGTHS AND WEAKNESSES) OF THE TRANSPORT NETWORK OF LIEGE AND GRONINGEN?

The chapter 3 has provided a general descriptiadheophysical, socio-economic, institutional
and policy context within which both cities evolNehas allowed to underline the similarities,
but also the numerous differences that exist betviee cities of Liege and Groningen. These
information have played an important role in thalgsis of the transport networks (chapters
4 and 5) to understand some of the choices tha haen made in term of transportation in
both cities, as well as the travel behaviour andahpreferences of the local populations.

The chapters 4 and 5 apply to the analysis of rtdmesport network of Liege and Groningen,
and of their surrounding areas. These two anallyaige allowed to highlight the main
characteristics, per transport mode, of the trarnspystem of each studied city. It has put to
the fore the large dissimilarities that exist imteof modal split between the cities, especially
for intercity trips. Indeed, while the car is theavburite transport mode for
agglomeration/regional trips in both cities, theidons that were taken in Groningen since
the 1970s have largely constrained car use in itiye Therefore, while car flows largely
dominate in Liege, it is the bike that is “the que the road” in Groningen. Moreover, these
analysis have also laid emphasis on the differanisport policies that are pursued by the two
municipalities. So, although the strategic objextiset by the transport plans of both cities
are similar, big differences exist for instanceha instruments they used to actually deal with
transport issues. The constraint degree of thefieigmregarding car flows, restrictive in
Groningen vslaissez-faire in Liege, is also one of these differences.

WHAT IS THE ROLE PLAYED BY TRAVEL DEMAND MANAGEMENT IN THE TRANSPORT POLICY OF
EACH STUDIED CITY ? TO WHICH EXTENT THE CONCEPT OF TRAVEL DEMAND MANAGEMENT IS
INTEGRATED INTO THE DAILY TRANSPORT PLANNING PRACTICES OF THE CITIES ?

This question was answered by the first evalugberiormed in chapter 6. In fact, the TDM
measures which have been implemented in both di@e® been listed and evaluated (in
terms of the impacts they have on transport systefiege results of this evaluation have
allowed to conclude that the Travel Demand Managerpéys a highly different role in
Groningen and in Liege. Indeed, in Liege, the felVI measures that are actually used to
deal with the travel demand underscores the dgrisze that these measures play into the
daily transport planning practices of the city. the contrary, the numerous TDM measures
that are in application in Groningen convey a tgtalifferent transport planning policy,
which largely recognizes the importance of impletimenTDM measures to evolve towards a
more sustainable transport system.

HOW CAN WE CLASSIFY THE TRANSPORT SYSTEM OF BOTH CITIES, ON THE BASIS OF THE SET OF
TDM MEASURES THAT EACH CITY HAS CHOSEN TO DEVELOP ?

C. O'Flaherty (1997) has proposed a mean to claisé urban transport systems according
to five contrasting transport planning approachéss classification is based on the elements
that constitute the transport system of a consttiendan area and on the set of TDM

measures that have been implemented. This classiicmethod was developed in chapter 2
and put into practice in chapter 6 to classifytta@sport system of both studied cities.

The results obtained from this second evaluatiore raghlighted the divergent nature of the
elements that constitute the transport system efjdiand the one of Groningen. It has
brought to the conclusion that the two studied dpamt systems correspond to different
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transport planning approaches. Indeed, the deaisioterm of transport that have been taken
in Liege throughout these last decades have lafgetyured the access by car to the city. The
current transport system of Liege corresponds &llyi¢o the car-oriented approach, although
it also owns some typical elements of the pubkms$port-oriented approach. In the case of
Groningen, the strong land use planning system hiaatguided the extension of the city,

coupled with the numerous measures that have beglemented to favour alternative modes
of transport and restrain the use of car (at leashe city centre) have clearly situated the
transport system of the city in an intermediatetpms between the land-use planning and the
public transport-oriented approach.

WHICH LESSONS CAN BE LEARNED FROM GRONINGEN TO IMPROVE THE TRANSPORT SYSTEM OF
LIEGE, TAKING INTO ACCOUNT THE SIMILARITIES AND DIFFERENCES WHICH EXIST BETWEEN
THE TWO CITIES AS WELL AS THE CHARACTERISTICS OF THE LIEGE TRANSPORT SYSTEM ?

To answer this last question, it has been necessargmbine all the information that have
been collected along the four previous chaptersast allowed to define which of the TDM
measures that are in application in Groningen coeldiseful to transfer to Liege to improve
its transport system. These measures have bedunliyaselected by taken into account on the
one hand, the context within which both cities hdeeeloped and the elements that constitute
their transport systems, and on the other hand, kthd of measures that have been
implemented in both cities. Moreover, the choicetrainsferable measures has also been
guided by the projects that are planned in botiesife.g. tram, P+R facilities, public bike
system, ...).

Considering the time assigned to carry out thisitieghe choice was made to focus on the
transfer of only a few specific measures, namety dhes which correspond to the biggest
strengths in the transport system of Groningert (thae led to good results) and the biggest
shortcomings in the transport system of Liege. €hewasures concern (1) the public
transport services, (2) the parking policy, andt{® use of bike. In fact, for each of these
three issues, the major problems that Liege isnfatiave been pointed out and efficient
solutions have been looked for in the Groningerjsegience.

The set of proposed possibilities is large. It udels as well soft measures, quite easy to
implement and that do not required large investmemt radical changes in travellers
behaviour, as well as harder measures. These awytalthough quite different from one
another, are all complementary and all in line with goals pursued by the municipality of
Liege. This is indispensable to draw an effectiM strategy that could have large benefits
on the general mobility and life quality of theycit

8.2. SCOPE LIMITATION AND HINTS FOR FURTHER RESEARCH ON THIS TOPIC

The scope within which this master thesis situasedf was limited by two dimensions.

Firstly, the time and means assigned to carry out thisares has made impossible the
complete study of all the components constitutinustainable Transport System. For this
reason, it has been chosen to analyse solely ortkesé components, namely the Travel
Demand Management. In that regard, it must be ikeptind that the results generated in this
work must be placed into a broader context, incigdall the components of a Sustainable
Transport system. They must be coordinated to athgons (e.g. environmental protection,
social equity, health issues, ...) and integrated mtmore global strategic vision. Each
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isolated action could merely have limited impacts @ transport system, it is only the
combinations of individual actions that could makgnificantly evolve a transport system
towards a more sustainable state.

Secondly this thesis has been limited to the TDM meastimas could be transferred from
Groningen to Liege. However, it is sure that othezasures, from other cities, are also
transferable to Liege. To extent the comparativayais that has been carried out in this work
to other urban areas would allow to increase timgeaof possibilities that could solve the
Liege transport problems. Indeed, since the tramsgystem of Liege is rather car-oriented,
ideas could surely be found in the transport pcastiof other “car-oriented” cities that have
implemented efficient means to manage car flows.

Finally, Mobility Management deserves a particular attentiThe necessity to implement
MM measures to support the development of hardeasores (i.e. requiring larger
investments and deeper travellers behaviour chamgassbeen mentioned several times along
this work. However, it is essential to insist oe importance that MM measures have in the
success of any transport project, especially becthesse measures are (too) often neglected
in transport planning practices. This low interestocal authorities in MM is mostly due to
the lack of physical presence and/or visual impadtdhese measures (e.g. information
diffusion or educational programmes vs. construnctibparking facilities or road extensions)
and the difficulties to evaluate their impacts (englirect effects between a public campaign
and the changes it causes on travellers behaviéet) MM measures are as much important -
if not even more important - than harder measurks statement calls therefore for a better
understanding of the impacts of such measures.tidddl researches would provide precious
information on the way people should react, and @yen-minded, to the idea to travel
differently (e.g. by combining the use of severansport modes and by using alternative
modes, by paying higher parking prices, ...).

8.3. PRACTICAL APPLICATION OF THE RESULTS

Taking into account the numerous differences thest ®etween the two studied cities, the
goal pursued by this master thesis has been achancka list of transferable measures has
been proposed. However, it should be kept in nadl the gap between a theoretical list of
possible transfers of TDM measures and the pradctiqdementation of these measures is
large. The impact that this work could practicdlive on the transport system and transport
planning practices of Liege depends on variousfact

Firstly, the utility of this work is conditioned by thetpathat the urban transport system of
Liege will take and by the development choices thatlocal authorities will undertake in
terms of transport in the next future. In that exfpas it has been already mentioned, the
local population and authorities of Liege have ntlgeacknowledged the mobility issue as a
priority to be dealt with. This changing contextoald thus be highly favourable to the
implementation of new innovative ideas, such thesgoroposed in this work.

Secondly the *“rough” implementation of the measures insgirby the Groningen’s
experience in Liege would not be sufficient. Afidis been stated many times in this work, a
successful transfer of measures from Groningen i@ge. indispensably requires the
adaptation of these measures to the Liege corite#tat respect, several elements that differ
between Groningen and Liege could jeopardize theess chances of transfer :
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- The generabkpatial organisation of both cities - sprawled and polycentric in Liege
versus compact and monocentric in Groningen

- Theirtransport planning system— weak, non-restrictive and isolated in Liagesus
strong, restrictive and integrated in Groningen.

- Thebudget that the two municipalities have to cope with nibp limited in Liege
versus large in Groningen.

- The interrelations between actorsinvolved in mobility issues — highly diverging
opinions leading to “dead-ends” in decision-makind.iege versus actors aiming to
achieve consensus in Groningen.

- Theintegration of the population and theirsupport for transportation projects — low
in Liege, but in progresgersus long-lasting participative planning in Groningen.

- The physical environment characteristic of both cities — strong topograpaia
hydrologic constraints in Liegeersus strong hydrological constraint, but absence of
relief in Groningen.

Finally, in the implementation of any transport proje&k in any other fields, the “zero risk”
does not exist. However, it is possible to limiedk risks by learning from its own previous
errors or from others’ errors. Groningen, due ® pinecursor role that the city has played in
many transport fields, has been constrained tméshchiefly from its own errors. Reversely,
the fact that the local authorities of Liege haskenh a long time before seeking effective
solutions to deal with mobility issues allows te itity to beneficiate from others’ experience.
These opportunities, if well used, can considerabtyease the chances of success of the
future transport projects that will be implemenired.iege.

To sum up, it will necessarily require time and large, imptieefforts to improve the transport
system of Liege. Time will tell us if the “good” dsions will be take to guide the mobility of
the city (i.e. decisions leading to a more sustdamanobility and city), and if the local
population will support these decisions.

114



References

LITTERATURE

ACTP, Association des Clients des Transports Publics, (2008), ACTP Info, April-June 2008.
(www.actp.be)

Banister D., (2008), The sustainable mobility paradigm. Journal of Transport Policy 15 (2) 73—
80

Berk, Ph., Godschalk, D. and Kaiser, E., (2006), Urban land use planning — 5th edition.
University of Illinois

Bouwman, M. and Linden, G., Transportation modelling. In : Linden, G. and Voogd, H.,
(2004), Environmental and Infrastructure planning. Groningen : GeoPress

Bratzel S., (1999), Conditions of success in sustainable urban transport policy - Policy change
in " relatively successful’ European cities. Transport reviews, 19 (2), 177- 190

Camagni, R., Gibelli, M. and Rigamonti, P., (2002), Urban mobility and urban form: the social
and environmental costs of different patterns of urban expansion. Journal of Ecological
Economics 40 (2) 199-216

Department for transport of United Kingdom, (2008), The essential guide to travel planning
(www.dft.gov.uk/pgr/sustainable/travelplans/work)

Donnay, J.-P., and Lambinon, M., (1997), Détermination des limites d’agglomération par
télédetection : discussion méthodologique et application au cas de Huy (Belgique),
Télédétection des milieu urbains et périurbains. Ed. AUPELF-UREF, p. 239-246

ECMT, European Conference of Ministers of Transport, (2001), Implementing sustainable
urban travel policies - National peer review : The Netherlands. Paris : OECD Publications.

ECOMM, (2007), State of the art paper on the mobility management in the Netherlands and in
Flanders. ECOMM conference Lund 2007. (www.malmokongressbyra.se/ecomm2007)

European technical committee on transportation, (2006), Parking policies and the effects on
economy and mobility. Report on COST action 342 (http://cordis.europa.eu/cost-
transport/src/cost-342.htm)

European Union, (1999), MOSAIC and MOMENTUM Projects : Mobility Management, User
guide

European Union, (2006), MAX Project : Successful Travel Awareness Campaigns and Mobility
Management Strategies, Definition and Categorisation of Mobility Management Measures

Eurostat, (2007), Consumers in Europe, Facts and figures on services of general interest.
Eurostat publication

Fiestberaad (2006), Langdurig en integral : het fietsbeleid van Groningen en andere Europese
fietssteden. Mei 2006, publicatie 7 (www.fietsberaad.nl)

Fietsverkeer, (2007), Bicycle parking at Groningen station; another way! Fietsverkeer number
15, Feb.2007

Garling, T. et al., (2002), A conceptual analysis of the impact of travel demand management
on private car use. Transport policy 9(1) 59-70

Gem. Groningen, (1992), an integrated town planning and traffic policy

Gemeente Groningen (2006a), Groningen : Number one of European cycling towns. ECOMM
2006, European conference on mobility management, Groningen.

115



116

Gemeente Groningen (2006b), Park and ride in Groningen : the success of the city bus.
ECOMM 2006, European conference on mobility management, Groningen.

Gemeente Groningen (2006c), Mobility management and attractiveness of cities, ECOMM
2006, European conference on mobility management, Groningen.

Gemeente Groningen (2008), Sustainable city infrastructure development (PowerPoint
presentation)

Gemeente Groningen, Stad in begewing 2007-2010
Gemeente Groningen, statistical yearbook 2007

Gemeente Groningen, traffic and transport policy for the city of Groningen (progressive).
ECOMM 2006, European conference on mobility management, Groningen.

Gemeente Rotterdam, Rotterdam fietst ! 2007-2010, PowerPoint presented at the Thames
Gateway Seminar (http://www.thames-
gateway.org.uk/uploadedFiles/News/Buninch%20and%?20Volken%20Smidt, %200n%?20your
%?20bike.pdf)

Global Ideas Bank, “Groningen, the car-free city for bikes” (www.globalideasbank.org)

GRACQ Liege, Groupe de Recherche et d'Action des Cyclistes Quotidiens, (2008) Des vélos en
libre service a Liege et environs : utile ou futile ? Conférence sur le projet de vélo en libre
service de Liege. 28 avril 2008 (www.gracg.org/liege)

Hansen, C. J., (2005) Process Management in Local Transport Policy and Planning, Research
Report no. 307, Department of Development and Planning, Aalborg University.

Hansen, C., (2004), Process Management in Transport Policy and Planning from an
Environmental Perspective, the case of Groningen. Department of Development and Planning,
Aalborg University, Denmark

INS, Institut National de Statistiques, (2002), Les communes avec ou sans voitures. Info Flash
19, April 2002

Kramer, M., (2003), City Centre Distribution Groningen (The Netherlands). Osmose, Open
Source for MObile and Sustainable city (http://www.osmose-0s.org)

La Meuse, “Liege: louer un vélo, c'est gratuit pendant 30 min!”, 10 juillet 2007

Lamarche, C., (2008) CBH, projet antédiluvien. Revue Politique, juin 2008.
(www.stopchb.be/CHB-projet-antediluvien.html)

Le Soir, “L'option tram validée”, 18 avril 2008

Le Soir, “Priorité a la route : stop ou encore ?”, 3 mai 2008 :

Levine, J. and Garb, Y., (2002) Congestion pricing’s conditional promise : promotion of
accessibility or mobility ? Journal of transport policy 9 (3) 179-188

Litman T., (2008), Parking management — strategies, evaluation and planning. Vitoria
Transport Policy Institute (www.vtpi.org/park_man.pdf)

Litman, T. and Burwell, D., (2006), Issues in sustainable transportation. International Journal
on global environmental issues 6(4) 331-347

Litman, T., (2003), Sustainable transportation indicators. Victoria Transport Policy Institute,
Victoria, BC, Canada.

Mathew, V. and Rao, K.V. (2007), Travel demand modelling, Introduction to transportation
engineering. Tome 5. IIT University Bombay’s NPTEL, civil Engineering department
(www.cdeep.iitb.ac.in/nptel)

MET, Ministére de I'Equipement et des Transport, (2001), Cahiers du MET : Liege prend le
taureau par les cornes, Plan de Déplacement et de Stationnement de Liége (PDS), May 2001

Meyer, M., (1999), Demand management as an element of transportation policy: using carrots
and sticks to influence travel behaviour. Transportation Research Part A 33(7-8) 575-599.

O’Flaherty, C., (1997), Transport planning and traffic engineering. London : Arnold.

OECD, Organisation for Economic Cooperation and Development, (1996), Towards Sustainable
Transportation. OECD Publications, Paris.



- Petiot, R., (2004), parking enforcement and travel demand management. Transport Policy
11(4) 349-411

- Petit, P., (2001), Analyse de la mobilité des personnes et des comportements de
déplacements dans I'agglomération liégeoise. Année académique 2000-01. TFE Faculté
d’Ingénieur Civil. Liege : ULg

- Priemus, H., Nijkamp, P., Banister, D., (2001), Mobility and spatial dynamics: an uneasy
relationship. Journal of Transport Geography 9(3) 167-171.

- Ravertz, 1., (2000), City region 2020 — Integrated planning for a sustainable environment.
London : Earthscan

- Regio Groningen-Assen (2004), Regiovisie Groningen-Assen 2030
- Région Wallonne, (1998), Charte de mobilité communale

- Région Wallonne, (2005), L'intermodalité dans le transport de personnes. La Cémathéeque
number 15, Décembre 2005 (www.mobilite.wallonie.be, rubrique “Formation, information,
sensibilisation”)

- Regiotram, (2008), Regiotram : schetsboek, Mei 2008

- Rodrigue, J.P., Comtois, C. and Slack, B., (2006), The geography of transport systems. New
York : Routledge

- Sheffi, J., (1985), Urban transportation network : equilibrium analysis with mathematical
programming methods. Massachusetts Institute of Technology. New Jersey : Prentice-Hall

- SMILE, the Gateway to Sustainable Mobility, Case study : Groningen, Cycling as core of
transport policy (www.managenergy.net/products/R973.htm)

- Steg, L., and Gifford, R., (2005), Sustainable Transportation and Quality of Life. Journal of
Transport Geography 13(1) 59-69.

- TRB, Transportation Research Board’s Sustainable Transportation Indicators Subcommittee
(2008), Sustainable Transportation Indicators (STI), A recommended program to define a
Standard set of indicators for sustainable transportation planning.

- Ubbels, B., Enoch, M., Potter, S. and Nijkamp, P., (2004). Unfare solution — Local earmarked
charges to fund public transport. New York : Spon Press

- UrbAgora (2008), Quel tram pour Liege ? Conférence de presse, 22 juillet 2008.
(www.urbagora.be)

- Ville de Liege, Commission spéciale mobilité, Février 2008 (PowerPoint presentation)
- Ville de Liege, demographical statistics, yearbook 2007

- Ville de Liege, Plan Communal de Mobilité 2004

- Ville de Lieége, Plan de Déplacement et de Stationnement 1999

- Ville de Liége, Projet de Ville 2007-2015

- Vliegen, M., (2003), Territorial referencing, regionalisation and statistical Description, in
Territorial reference of urban and regional phenomena, SCORUS conference, Postdam 2003.

- VROM, Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieu, (2006), Nota Ruimte -
ruimte voor ontwikkeling

- WCED, World Commission on Environment and Development, (1987). Our common future.
Oxford University Press, Oxford.

INTERNET WEBSITES (CONSULTATION DATE : AUGUST 27TH 2008)

- A Brief History of Groningen : http://web.inter.nl.net/users/springelkamp/gronhist.html
- Arriva, Personenvervoer Nederland voor openbaar vervoer : www.arriva.nl

- ASTUCE, Advancing Sustainable Transport in Urban areas To promote Energy efficiency :
www.astute-eu.org

- Bicycle Transportation Institute : www.bicycledriving.org
- CBS, Centraal Bureau voor de Statistiek : www.cbs.nl

117



118

City-promotion, la promotion des villes par I'imagerie satellitaire :
www.geo.ulg.ac.be/eduweb/city-promotion

COST transport : www.cordis.europa.eu/cost-transport

ECOMM 2006, European Conference on Mobility Management in Groningen :
www.ecomm2006.nl

EPOMM, European Platform on Mobility Management : www.epomm.org

Europa, Gateway of the European Union : www.europa.eu

Gemeente Groningen : www.gemeente.groningen.nl

GRACQ Liege, Groupe de Recherche et d'Action des Cyclistes Quotidiens :
www.gracg.org/liege

Grunn, Internetkrant over de Cultuur en Historie van de Stad Groningen : www.grunn.nl
INS, Institut National de Statistiques : www.statbel.fgov.be

International Transport Forum : www.internationaltransportforum.org

Kenniscentrum voor Fietsbeleid : www.fietsberaad.nl

Legal and Regulatory Measures for sustainable Transport in Cities : www.leda.ils.nrw.de
MET, Ministére des Equipements et des Transports : www.met.wallonie.be

MOMENTUM, Mobility Management for the Urban Environment : www.leda.ils.nrw.de/pdf/dv2-
anll.pdf

MOSAIC, Mobility Strategy Applications in the Community : www.isb.rwth-aachen.de/mosaic
Regio Groningen-Assen 2030 : www.regiogroningenassen.nl

Région Wallonne — section mobilité : www.mobilite.wallonie.be

SMILE, the Gateway to Sustainable Mobility : www.smile-europe.org

TDM Encyclopedia, Victoria Transport Policy Institute : www.vtpi.org

TEC, Transport En Commun en Wallonie : www.infotec.be

urbAgora : www.urbagora.be

Urban Audit : www.urbanaudit.org

Ville de Liége : www.liege.be



List of figures

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

1.1
1.2
1.3
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
3.1
3.2
3.3
3.4
3.5
3.6
3.7
4.1
4.2
4.3
4.4
4.5
5.1
5.2
5.3
5.4
5.5
5.6
6.1
6.2

7.1

7.2
7.3

Congestion problems in the city of Liege

Scope of the research

Research structure

World Urban Population, 1950-2005 with Projections to 2020 (in billions)
Relation between transportation, activities locations and urban spatial structure
Four main types of urban spatial structures

Rings of density and associated modal spatial importance

Performance of Urban Transport Modes

Average daily distance travelled per inhabitants in the EU (in kilometres/day) in 2003
The vicious circle of congestion

Transportation impacts on sustainability

Mobility Management in relation to Traffic Management

Conceptual framework of Travel Demand Management (TDM) measures

TDM measures used to support each transport planning approach

Urban development of Liege in relation to its physical environment

Historical map of Groningen — 16th century

The municipality of Liege and its larger administrative entities

The municipality of Groningen and its larger administrative entities

Population repartition by age category

Successive strategic and transport policy documents of the municipality of Liege
Successive strategic and transport policy documents of the municipality of Groningen
Road network structure and accessibility to the agglomeration of Liege

Road network structure and accessibility to the city-centre of Liege (P1)

Bus network supply in the city centre of Liege

Parking supply in the city centre of Liege

General structure of the traffic and transit traffic problems in Liege

Urban structure of Groningen

Roads network structure in Groningen

Public transport network structure in Groningen

Intensity of the bike traffic on an average day on the main bike roads in Groningen
Parking supply in and around the city of Groningen

The Kolibri public transport project

Evaluation of the development level of TDM measures in Liege and Groningen

Classification of the transport systems of Liege and Groningen according to the five
transport planning approaches

Matching between Liege transport system shortcomings and Groningen transport
system best practices

Main factors conditioning the success of P+R facilities
Examples of possible “bike-public transport” combinations

119



List of appendices

Appendix 1
Appendix 2

Appendix 3

Appendix 4

120

Sustainable transportation indicators

Future tram lines axis in Liege and current bus passengers numbers per hour and per
direction on these axis

Future (short and long-term) locations of P+R facilities around the central area of
Liege

Project of the self-service public bike system in Liege, draft document



Appendix 1

Sustainable transportation indicators (Litman and Burwell, 2006)

OBJECTIVES INDICATOR DIRECTION DATA

ECONOMIC

Accessibility — commuting Average commute travel time Less is better 3

Accessibility — lan use mix Nber of_job opportunl_tles and commercial services within 30-minute More is better 1
travel distance of residents

Accessibility — smart growth Implementatlon of pollcy. and planrung practices that lead to more More is better 1
accessible, clustered, mixed, multi-modal development

Transport diversity Mod_e split :_portlon of travel made by walking, cycling, rideshare, More is better 2
public transit and telework

- I o

Affordability Portlon.of household expenditures devoted to transport by 20% Less is better 2
lowest-income households

Facility costs Per _c_aplta expenditures on roads, traffic services and parking Less is better 3
facilities

Freight efficiency Speed and affordability of freight and commercial transport More is better 1

Planning Pegree to which _transport institutions reflect least-cost planning and More is better 1
investment practices

SOCIAL

Safety Per capita crash disabilities and fatalities Less is better 3

Health and fitness Percentage of population that regularly walks and cycles More is better 1

Community liveability Degree to_ which transp(_)rt activities increase community liveability More is better 1
(local environment quality)

Equity — fairness Degr.e.e to V\./hlc.h.prlces reflect full costs unless a subsidy is More is better 1
specifically justified

Equity — non-drivers Quiality of accessibility and transport services for non-drivers More is better 1

Equity — disabilities Quiality of trans:port facilities and.ser\{lces for pe;ople with disabilities More is better 2
(e.g. wheelchair users, people with visual impairments

Non-motorised transport Degree to which impacts on non-motorised transport are considered .

. - - - - More is better 1

planning in transportation modelling and planning

Citizen involvement Public involvement in transport planning process More is better 1

ENVIRONMENT

Climate change emissions P_er capita fossil fut?l c_onsumptlon, and emissions of CO, and other Less is better 3
climate change emissions

Other air pollution Per_caplta emissions of ‘conventional’ air pollutants (CO, VOC, NO%, Less is better 3
particulates, ...)

Noise pollution Portion of population exposed to high levels of traffic noise Less is better 2

Water pollution Per capita vehicle fluid losses Less is better 1

Land use impacts Per capita land devoted to transportation facilities Less is better 1

Habitat protection Preservation of wildlife habitats (wetlands, forests, ...) More is better 1

. Non-renewable resource consumption in the production and use of .

Resource efficiency . - Less is better 2

vehicles and transport facilities

Data availability : 1 : Limited, may require special data collection, 2 : Often available but not
standardised, 3 : Usually available and standardised form
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Appendix 2

Future tram lines axis in Liege and current bus passengers numbers per hour and per
direction on these axis (ACTP Info, April-June 2008 on the basis of the results of the
SRWT report)

£34.029 usagersfjour 5
£ 2,887 usagers/HPM=>B

-

L

<1 PlLeman
23,535 usaoars/ HPM=>E |

N i
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[l u 2 =0

Blue axis = axis Jemeppe-Herstal / light blue axis = axis Ans-Guillemins Station-Fléron / Purple axis =
secondary bus lines / HPM = max. passengers number (at peak hour and in the most crowded
direction)

Remark : The development of tram lines will considerably modify the present spatial repartition of bus

users. The symbol * is an estimation of the bus users transfer between the Val Benoit and Sclessin
that would been caused by the development of a tram along the axis 1
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Appendix 3

Future (short and long-term) locations of P+R facilities around the central area of Liege

(Ville de Liege, PDS 1999, modified by C. Maloir)
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Appendix 4

Project of the self-service public bike system in Liege, draft document (Ville de Liege,
Commission Spéciale Mobilité, Février 2008)

SURROUNDING NEIGHEQURHOODS :
12 stations — 70 bikes

@2007 Google - Dannées cartographiques

2007 Teke Atias
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