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ABSTRACT

Light rail has been successfully implemented in ynanban regions worldwide. Although light rail has
been a proven transport concept in many citiesetisemuch debate on the (societal) cost-bendfi o
these systems. In addition to the success stagesral light rail projects were not that succdssfeven
failed. In recent years, many light rail plans hheen cancelled in The Netherlands, some after many
years of planning and some even after the stahteofendering process or during trial operation.Wdet
to know why this happened, so we will be able fopsut future design and decision making. This paper
describes our research aiming at the answer tquéstion: what are the success and failure faofors
light rail planning based on the Dutch experiendds® research has been performed as a survey, in
which we investigated five projects, being light pmojects in the Netherlands (and one referemogept
in France) that either succeeded or failed in déff€ project stages. The main conclusion is thatrsd,
multidisciplinary factors make a success or failowe of a light rail project. Projects do not faist
because a lack of funding, small political supportechnical obstacles only. Rather than that, a
combination of factors causes projects to fail. segjuently, projects will only be successful if tlaeg
based on more than one success factor. Just gbightial ridership or political support is for fasce
not enough to guarantee a project to succeed.

Keywords light rail, success and failure, Dutch projects
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1. INTRODUCTION

Light rail has been successfully implemented in ynzities and urban regions worldwide (see &,@,

3). Light rail is a relatively new mode, which isygbrid form of existing modes, serving travel distas
about 10-40 km. Figure 1 shows the position oftliglil compared to the most common public transport
modes train, tram/streetcar and metro. Due toyisiti form it is able to combine strengths of two
systems and therefore it often offers a solutioretonal mobility problems.

{LIGHT RAIL}

FIGURE 1Light rail isahybrid form of train, tram and/or metro (4).

Although light rail is successful in many citiekete is much debate on the (societal) cost-beraifit of
light rail systems. In addition to the successistprseveral light rail projects were not that sssful or
even failed. As shown by @nd6) for instance, an optimistic bias may exist wighgard to ridership
forecasts in the US and the UK, respectively. Gnather hand, ifi7)it is illustrated that in cost-benefit
analyses in the Netherlands, substantial gainsneghrd to enhanced service reliability (which is
potentially one of the main advantages of light) i@ie often neglected. Other researctigydllustrate in

a survey of 101 public transport routes (bus ragidsit (BRT), light rail transit (LRT) and streats) in
Australia, Europe and North-America that on avelae is able to attract more passengers compared to
BRT and the service level of BRT is lower (althouglniety is large). Dutch researchéB3 reported on a
rail bonus, showing that in the Netherlands, ngtems attract up to 10% more passengers than bus
systems (if supply characteristics (e.g. frequeanny reliability) are equal). Research@}state that in
the debate on the performance of light rail anaptt look at light rail being part of an integrateghsit
system is lacking. Furthermore, ) (t is shown that fully integrating light rail isn urban transport
network could be a factor for a successful projiegeems that a proper framework on the success an
failure aspects of light rail is missing. In thiager, we will investigate what these aspects asedon
Dutch projects. Our found insights might be usédulplanners and decision makers concerning system
choice. Although light rail enables a quality leegsearch{3) shows, for instance, light rail system
becoming backbones of the total public transp@tesy and9) illustrates the increased level of service
reliability. The focus of this paper is not solely operational quality, but also on governanceahithe
related aspects like the political process, thgeptdinancing and the way of tendering and colfitrgl

the project. As stated I{§t0): “its successful implementation is not solely degent on light rail
suitability for the mobility patterns in the regidout very much on the approach of the implemewrtaaif
those supporting the option.” Other researcliEt3 present that “One of the most important factors is
cooperation between many actors, including traystrators, railways, and cities.”

The outline of this paper is as follows. After agtintroduction on light rail systems, our
objective and methodology are explained. Then amiew of the cases and the most important findings
are given. Eventually, an overview of failure andcess factors is provided. Subsequently, a final
conclusion is drawn.
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2.LIGHT RAIL SYSTEMS
Although light rail seems to be a very modern mddeB already defined it in 1978:
“Light rail transit is a metropolitan electric railay system characterized by its ability to opesitgle
cars or short trains along exclusive rights-of-watyground level, on aerial structures, in subways o
occasionally, in streets, and to board and disclegpgssengers at track or car-floor level.” (12)

This definition is still valid, although nowadayke hybrid form of light rail is more stressed.
Figure 2 shows the possible combinations of theetlraditional modes (i.e. train, tram/streetcal an
metro). Six new forms are distinguished, whichitetrated by actual examples in Table 1. NumHlers
5 are considered to be light rad) ( Internationally, high quality (regional) tramvweagre often considered
to be light rail as well, unlike regular streetcarable 2 shows the main characteristics of ligiit r
compared to the traditional modes.

Lightrail Non- lightrail , N
1 [(Regional) trar |6 | Train . .
2 | TramTrair 7 | Metrc // \\
3 |TrainTran 8 |MetroTrair 1/ TRAM METRO \ 7
4 | TramMetrc 9 | TrainMetrc | LIGHT RAIL ‘|
5 |MetroTran ‘\ |

| TRAIN L7

FIGURE 2 Different hybrid forms (4).

TABLE 1 Examples of hybrid forms (types 2-5in Figure 2)

Type of operation | The Netherlands | International

2. TramTrail The Hague Karlsruhe (German
Saarbricken (Germany
Kassel (Germany)
Manchester (UK)

Paris (France)

3. TrainTran Zwickau (Germany

Camden (UK)

4. TramMetr Cleveland (USA
Brussels (Belgium)
KdIn(Germany)

Dusseldorf(Germany)

Amstelveel
Rotterdam

5. MetroTran

As a hybrid mode, light rail features characterstf train, tram and metro. It has become an
efficient and pragmatic solution for high qualitgjl-based public transportation. The ability aftt rail
to serve different transport objectives and leveddkes it an adaptive system that can easily bgristed
with different types of existing infrastructure. dontrast to other urban rail systems like metr taam,
a light rail system (to some extend) is able tasl@ffic space with other means of transportafaats,
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bikes, etc.; including pedestrians) at one partraag have own right of way on another part. Ligtik r
can be pragmatically integrated in different urbamironments4).

TABLE 2 Some characteristics of light rail compared to other modes (4)

Light rail Train Tram Metro
Covering area | Mediumr Large Small/Mediun | Small/Mediun
of the system
Connection to | Integrate: Exclusive Integrate: Exclusive /close
environment
Crossingswith | Severe Few Many None
other traffic
Priority at Ofter Always Sometime NA
junctions
Stopping 0,4-2 km 2-100 krr 0,2-0,8 kmr 0,4-2km
distance
Train Ofter Always Sometime Always
signaling
applied
Vehicle Mediurr High Low Medium/higt
capacity

The attractive characteristics of light rail syssemake them suitable to be implemented in urban
areas of all kinds. Light rail systems exist in jpéorms and disguises. Light rail is a container
expression, which makes it sometimes confusingéo li represents many types of different systékas |
metro style urban systems, regional tramways, esdthstreetcar circulators, or improved and
modernized classic tramways that can be foundvalt Europe and North America. The multiple
existences of different light rail systems thatextively form a very successful transport concépins
also the pitfall of light rail. The perplexity offterent system layouts with the same names, sonesti
confuses those who decide on constructing lighskaitems.

3. RESEARCH OBJECTIVE AND METHODOLOGY

ResearcherslQ) mention that in 1997 the Dutch government notexiaBO light rail initiatives. Fifteen
of them were acknowledged and gained support. i8trioment, only one of them is actually in
operation, being the RandstadRail line in The HaanokRotterdamgy.

In recent years, many light rail plans have beerelled, some after many years of planning and
some even after the start of the tendering prodsswvant to know why this happened, so we could
support future design and decision making. Thispadgscribes our research aiming at the answéigo t
guestion: what are the success and failure facofdight rail planning based on the Dutch expergsi
We also investigated a French case to comparetDuich projects. More details may be foundlig).(

This research has been performed as a survey,ighwile investigated five selected actual
projects, being light rail projects in the Nethada that either succeeded or failed in differenjqmt
stages. Some of these projects failed in the desage, others during the feasibility study phadgle
one project even failed after the first trial oeogtions. The fifth case is the light rail projecthe French
city of Strasbourg that proved to be very succéskight rail (le tramway has already been a proven
concept in Strasbourg for more than twenty yeahnss §ase study was performed to have one ‘ideak ca
that could be used as a benchmark for the Dutakscd$ie cases are described in detail in the follgpw
section.

Different methodologies were used for this resedroh all projects, literature research on
generic transport related papers and case spguificy) documents was done. All Dutch cases atsxiu
structured interviews with involved stakeholdersifig 6 (external) experts, 4 (assistant) project
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managers, 2 former aldermen and 5 policy advistirg)ust be noted that some of these interviewswer
rather delicate, due to the sensitive informatiboud failures that were made in the process ofigime
rail project.

In both the interviews and literature research pmiad the following structure to find answers to
our questions in a consistent way. Afterwards atihors derived the conclusions presented in tpeip
as an expert judgement, based on their experiéfme insights into the detailed structure and the r
results may be found if13).

The main structure consists of four categorieqdoei
A. Description of the project;
B. Context;
C. Organization;
D. Decision making.

Category A consist of three parts, according topttogect phases, being plan/project (Al),
construction (A2) and operation (A3). Amongst of¢he result of this category are insights ingost
transport, social and economical benefits, sudbdityg technological factors and safety issues

Category B yields insights into the main issues #@na beyond the project’s influence, and thatedrn
out to be important for one of the three phasesi/ptoject (B1), construction (B2) and operatioB)B
Examples of this categories are: laws and legakrahd financial sources and constrains.

In category C, questions that are answered are:

- What are the efficiency and success of the iafeand external communication?;

- Who is and who is not involved in the projectamigation?;

- How was the project tendered?

In Category D, all relevant agents who share or ayrticular responsibility in the project are
described. Who is, or who are the ‘project owneWito is assigned major parts of the project? We
compiled a time line containing major decision makiegarding each phase and the transition (moments
of ‘green light’) to the next phase.

In Section 4 the five projects are presented argkrtion 5, the general findings of the five
individual case studies are given. Subsequentijgreral conclusion follows. Thereafter, an overvigw
success and failure factors of light rail projefotows.

4. INVESTIGATED PROJECTS

4.1 Introduction

To find the answer to our research objective, westigated 5 actual light rail projects (4 in The
Netherlands and one reference project in Frandesd projects are introduced in the following secti
The projects are presented in Figure 3.
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RuN-GOUWELIN
FIRsT DUTCH TRAM-TRAIN PROJECT

PLANS FROM THE ‘905

REVOLUTIONAIRY FORM OF RAIL TRANSPORT
MUNICIPALITY LEIDEN VS. PROVINCE OF ZuID-HOLLAND

STRASSBOURG NETWORK
NETWORK CONSISTS OF FIVE LINES

FIRST MODERN TRAM SYSTEM IN EUROPE
INNOVATIONS IN THE LIGHT RAIL SECTION

INTEGRATED DESIGN OF URBANIZATION AND MOBILITY
IMARKETING CAMPAIGN FOR LIGHT RAIL

x PROJECT TERMINATED IN 2012

/ IN opeRaTION SINCE 1995 \ / REeGIOTRAM GRONINGEN
\ b Two LINES
rogd / _| INNOVATIVE TENDERING AND CONTRACTING DEVELOPMENT
| \o [ / b~ MANAGERIAL COMPLEXITY
France / o~ URBAN AND RURAL TRANSPORT COMBINED
| | / x PROJECT TERMINATED IN 2012
/
| I S| /
/

RANDSTADRAIL / UITHOFLIN UTRECHT
PLANS FROM THE ‘805 / MULTIDISCIPLINAIRY METHOD FOR MANAGERIAL COMPLEXITY
3 RAIL CONNECTIONS (2 TRAM LINES AND 1 METRO LINE) o/ O— — — _ _ _ _ ONE STRONG PROJECT ORGANISATION
2 DIFFERENT VEHICLE TYPES ~ o T T =1 CLEAR CAPACITY PROBLEM
INTEGRATED URBANIZATION AND TRANSPORT DEVELOPMENT =o The Netherlands

STRONG RELATION STAKEHOLDERS - PROJECT ORGANISATION

\/ IN OPERATION SINCE 2006 CONVERSION OF SEPARATED BUS LANE INTO TRAM LANE

\/ EXPECTED START OF OPERATIONS 2018

© 2014 Visuauization: A.F. SCHELTES

FIGURE 3 Investigated projects.

4.2 Uithoflijn Utrecht

The Uithoflijn is currently being built in Utreckisee ¥)). The construction started several years ago. The

operation will start in 2018. The line connects tinéversity area with the main station of Utredhta
later stage, the line will be linked to the curreristingsneltram(fast tram) to Nieuwegein and
IJsselstein.

4.3 Regiotram Groningen

The Groningen tram project was cancelled in 20ft2r decades of decision making processes. Already

in the 1980s, advanced plans existed for a traknifirGroningen. Just like the Utrecht case, the
Groningen tram was meant to link the university #rastation in the first stage (sé4)). The network
was planned to expand over the next years intgiamal tram-train project with tram links from
Groningen to numerous surrounding towns.

4.4 RijnGouwelL ijn Leiden

This project is the most remarkable failing ligail project. Trial operations already started qrag of
the route, when the project eventually collapséts project was revolutionary in the 1990s, becatuse
would link tram and train for the first time. Thaé was planned to run from Gouda to Leiden via the
main existing railway link and from Leiden towaittie® coast via new infrastructure.

4.5 RandstadRail The Hague/Rotterdam

This project is the largest light rail project hetNetherlands so far. RandstadRail operates orfarmer
railway lines between The Hague and ZoetermeeaedHague and Rotterdam (s8§.(The branch in
the direction of Rotterdam is linked to the metetwork, while the Zoetermeer-branch is linked ® th
tram network of The Hague. This results in a hylssidgtem on which both high floor metro style vedscl
and low floor tram style vehicles operate. RandR&dlchas operated since 2006.
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4.6 Light rail Strasbourg

The first part of the Strasbourg light rail netwavias designed in 1991 and the first tram operated i
1995. The network consists of five lines. During ttonstruction of this system, not only the physica
infrastructure was being built, but the whole urlearironment was revised as well. The Strasbtairg
tramwayis considered to be one of the first ‘modern’ treyatems with low floor vehicles and separated
infrastructure.

5. FINDINGS

5.1 General findings per case

All four Dutch light rail projects were originaliyitiated to stimulate sustainable regional mopiéihd to
guarantee good accessibility to dense urban emaieats like inner cities. Two light rail projects nge

also supposed to serve a university. The Uithoflijih serve the University of Utrecht. The Regiatran
Groningen was meant to have the same purpose.thberojects, RandstadRail (success) and
RijnGouwelijn (failure) were dedicated to guarardesustainable and fast connection in the areidn
section, the most remarkable findings from the clisdies are summarized. At the end, the comparison
with the existing and successful Strasbourg systemade.

5.1.1 Uithoflijn Utrecht

Although the Uithoflijn is not in operation yet,i& currently under construction and the firstltriare
expected within a few years. The Uithoflijn willlge a large congestion and capacity problem. At the
moment, the main transportation modes from théostéb the university are buses and bikes. The bus
system is facing severe capacity problems, an@éaser of frequency is not realistic with departenesy
two or three minutes currently. Earlier researdtillifstrated the impacts of this on capacity aenel of
service.

The project faced difficult technical and desigmldmges. Due to the complex and dense urban
environment, implementation of the line has bedficdit. The tramway in the university district was
expected to cause a lot of disturbance to sengtecromagnetic industries and laboratories atheg
route. Another important threat to this project e governmental complexity. The Uithoflijn faced
three important governmental structures in oneggtppeing the municipality, the regional governinen
(BRU) and the province of Utrecht.

Key factor for the success of this project washighly desired capacity improvement. The
problem was and still is severe. Another imporfantor is the creation of one strong and powerful
project organization in which all the governmetagkers are integrated. The project organization has
strong connections with both the involved governtaamd other stakeholders, like residents and
companies along the track. Transparency in thesaecimaking process curbed a lot of possible
resistance.

5.1.2 Regiotram Groningen

In 2007, the Regiotram project started. The comgeisiner city and the poor accessibility of thewsbb
were the key reasons for this project to start. fifogect was already in a quite advanced state of
feasibility research. Studies showed the viabdityhe project (in a second phase the urban sewifmto
be extended into the region, which justified thejgect's name ‘Regiotram’).

Nonetheless, in 2012 the plug was pulled, becaesprbject continued to lose support in the
municipality. Important factors for the failure ahe very innovative form of public tendering. Foe
first time in The Netherlands, a project of thip@ywas tendered as a DBFMO-contract (Design, Build,
Finance, Maintenance and Operate). During the térgistage, provision of information to other
stakeholders (e.g. local politicians) was limitedhich resulted in a negative image of the project.
Another problem was caused by successive scopsyeniants of the project. It initially started as a
single urban tram line, but during the developnwdribe project, the scope changed to a two-linmtra
system. At the same time the regional second plegsesented a risk of scope too, since the imfiliéd
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to the existing heavy railway system was considevdk a large challenge and large risk. Thesetsco
matters’ caused also a lot of distrust among thabitants and the municipality of Groningen. Andsmo
of all, the project organization underestimatedgbeernmental decision making processes. The grojec
organization had a technocratic attitude towartierostakeholders, and unintentionally they caudet a
of distrust, particularly due the use of complepetgontract (DBFMO).

5.1.3 RijnGouwelijn Leiden
Already during the 1990s, the first plans of thjnRobuwelijn were made, inspired by the breakthrough
of the dual-mode, ‘tram-train’track sharing systefikarlsruhe, Germany. The advantages of light rail
pleased the municipality of Leiden, who had alreladgn searching some years for alternative trahspor
modes for connections between the inner city antsoding suburbs and the coast. The municipality
and the province of Zuid-Holland were the initistoif the light rail line. Dutch Railways (NS) arfbt
rail infrastructure provider (Prorail) never favdrhe project. Some think they considered the regio
light rail project as a threat for their monopobysjtions on the existing heavy rail infrastructused by
their national and regional train services. Desjti&ir resistance a first trial operation starte@003,
using a section of the proposed track sharing raMtthin a few years the trial proved that openatid
light rail vehicles using the heavy rail networksagossible in terms of reliability, inter-operatyijisafety
and many technical issues.

From 2003, first expressions of resistance occuaredng residents and some shopkeepers in
Leiden that lived and worked in the areas arousthtioposed route. The perception was that a heavy
train line was going to run through “their” lividgstricts. Growing resistance forced the municigadf
Leiden to organize a referendum in 2007. The reffiren was not organized properly. No alternative was
given and the voters only could chgssor no for the newly proposed light rail system. A venya|
majority voted against the project. Based on thsuilt, the municipality of Leiden also opposed the
projects, while other actors like the Provinceysuinding municipalities and even the NS who changed
their views on light rail, were still in favor dfi¢ project. The province forced the municipality to
cooperate further in the project and a definitivate was chosen. Despite the efforts of the mualityp
the new town council of Leiden —elected in 201@used to cooperate again. In 2011, new electicss al
caused a shift in the province council. Eventuahis new council pulled the plug.

5.1.4 RandstadRail The Hague/Rotterdam
Like the previous project, RandstadRail aimed atltining seamless journeys between urban regions
and main centers, particularly the inner citieghis case, those of Rotterdam and The Hague. The
project was initiated at different governmentakisy but every governmental organization made their
own plans and kept their own agenda and progranhéproject. The municipalities of Rotterdam and
The Hague could not agree with regard to systerniteh®he Hague wanted to extend its tram system
towards Zoetermeer via the existing Zoetermeewaailline. Rotterdam, on the other hand, planned an
extension of the metro system via the former heailway line (Hofpleinlijn) towards The Hague. The
largest problem was the shared track of both sys{ere to different platform heights, for instance)

Eventually, a hybrid system variant was developedahich both the low-floor light rail vehicles
between the inner city of The Hague and Zoeterraedrthe high-floor light rail vehicles between
Rotterdam and The Hague CS could operate. Untib 20@ project seemed to proceed quite smoothly,
but just during the very first weeks of operatisayere problems arose, leading to several deraiémen
The two project organizations of The Hague anddkdétm that were established to build and assign
operation of the system, hardly communicated dutiegconstruction stage. The operation was put to a
hold after two severe accidents in which vehiclesaided resulting in tens of injuries. Only afteomths
of investigating, restructuring and solving theastructure and the related problems, operationkico
start again.

As soon as the system came to a stable and rebabkational stage, passenger numbers started
to increase and after physically connecting thevoets of The Hague tram and Rotterdam metro,
passenger usage levels grew way more than expected.
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5.1.5 Light rail Strasbourg
While the Dutch light rail projects have goals likereasing numbers of passengers and increasing
accessibility for city centers, foreign projectsenf have other goals to serve, besides these. igbpec
France, where the tram has made a comeback iratt@lpcades, passenger numbers are often not the
most important drivers for tram systems. Urban wexieprevention of social exclusion and banning car
traffic are only a few examples of such drivers.d®ynparing Dutch projects with a successful foreign
project, differences in goals and the level of sgsger goal tell something about the projectfitbethis
paper, the Strasbourg tram project was chosenubedadoes not only serve similar goals to thecBut
cases, but also other goals. This project can & &8 a success, since most of its initial goale wet.
The Strasbourg project started in the early 19808.project was initiated to not only solve
congestion problems, but even more to enhancequgaim, as well as the economic and social faifric
the city. The development of the system was expdca®oost the quality of the urban environmidatre
space for cyclists and pedestrians, more publiarugyeen, clean and fast transport modes and the
exclusion of (polluting) motorized traffic from tliener urban center. These were the most important
goals of the project. The project already seemesitoeed in fulfilling these goals only after a fgvars
of operation. And although the system is not finalhcable to function on its own, the benefitstthize
city of Strasbourg gains with the light rail systane much higher than the costs. For example nther i
city real estate has become considerably more bidwhue to the arrival of the tram.

5.2 Main reasonsfor failure and success

The most important factors for the success ormaibf the project are summarized in this part. Adtradl
factors are applicable to each project and arestbiot several European projeci$) The failing reasons
should mainly be linked to the failing projects ance versa. Meanwhile, that does not mean thatth
weren’t successful factors in failing projects atiwk versa. Some of them are in line with the firgdi of
(10), many of them are additional.

Success factors
In this survey we found the following success festo

Project conception
v Define the basic project as small as possible goopimization, proven technologies,etc.), but
conceive project’s long term and context as congmsively as possible, hence, elaborate its
economic, social and environmental value;
v Focus first of all on ‘why’ the project (short teand long term) is necessary;
v Elaborate and manage project ‘rind’ (context, fejur

Project organization
v A strong project organization with an independert gisionary, though pragmatic, project
director. Conflicts between different governmeitdgers can be solved more easily;
v'  Different organizations for different stages of girejects, including initial planning,
construction, trials and test and operations;
v" One part of the organization is continuously fongsin safeguarding the project as such.

Politics
v' Enhance and safeguard political decision makinghmpping the project (phasing, scoping, etc.)
into smaller pieces as subjects of subsequentidesit be taken;
v Accept and apply incremental planning when necgssar
v Transparency during all decision making proceBgsupplying all information to all
stakeholders, every actor involved is able to fdaeteua good and valid vision on the project;
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All decisions made should be supported by a majtitigal support and coalitions for decision
makers must be made with the right stakeholdettseatight time;

Every part of the project organization must be awdrtheir own responsibilities, as well as the
responsibilities of existing hierarchy of commogamization and administration;

The timeframe of contracts for the project mustdmesistent with political timeframes;

Every stage of the project (including new events developments) must be accepted and if
necessary approved. In the planning and decisioregs time must be reserved for this
acceptance stage. New steps should only be made prleious steps are accepted by the
majority of the stakeholders;

But also aim at creatinfgits accomplisDo not allow (new generation) politics to questagain
the value and progress of the project at stake;

Sometimes an unconventional approach towards gohtnd administration is mandatory to
continue the project successfully.

Communication

v

v

Residents and citizens must be involved in theggtoOpen and clear communication on the
design, progress and possible setbacks will canito bigger support. The value of the project
must be shown to these groups comprehensivel\b@yand mere transport issues);

If necessary every available form of communicatiaust be used. Not only traditional media like
newspapers and the internet must be used, busatsa media like Twitter and Facebook. The
exposure of the project is optimal if informati@nprovided via every possible communication
channel. Visitor centers are also proven to couteitho this goal;

Stakeholders must be personally involved. By dalitig; possible resistance is discovered in an
early stage. Personal involvement also opens doostakeholders to have input in the
processes;

Failure factors

In this survey we found the following failure facio

Project conception

X

x

Changing the scope of the projects and thus tigetsis very dangerous. The support of the
project changes. Changing support may lead to dseref support.

Interfaces with related projects or between comptmef the project itself represent a substantial
hazard. Conception and project definition shouldinart enough in this respect;

Too few project variants or alternatives may lead bad underpinned project. Solutions for a
good project are often found in the combinatiouliferent alternatives. Optimal solutions will
not be found when there is a lack of alternatives.

Project organization

x

Politics

x

Innovative public tendering (e.g. DBFMO and alikemes with risks. Ambitious tendering is not
proven to be successful in light rail projects.<Slaal tendering forms have proven to be
successful instead,

Focus on costs is important, but costs are natibst important part of the project. The benefits
are often bigger than what was initially expectBuk total value of the project is often much
higher than singly the construction co$®;showed, for instance, the benefits with regard to
enhanced service reliability and decreased crowditich are often neglected in cost benefit
analyses.

Uncertainty in relations between different governtaklayers increases the risk of failure. The
responsibility of the project can shift betweerfatiént governmental organizationsduring the
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project. Distrust between those organizations pitnleads to risks in the progress of the
project;

% Changing political climate can be disastrous ferphoject. To protect the project against the
consequences of changing political vision on omgerlat is important that political decision
making is consistent on different governmental leunicipality, province, national
government);

% Do not approach the project as a development awits The project must be placed in integral
spatial developments and urban planning policies;

% Only focusing on the most desired alternative ldaadhe displacements of other feasible
alternatives;

Communication
x A technocratic attitude jeopardizes the projechclee avoid a purely ‘engineering’ approach and
aim for a socially involved approach instead,;
% Neglecting citizens’ involvement is dangerous. Regiport of society is necessary, and not only
those citizens who directly live along the (plannedjectory.

5.3 Proposed checklist

Traditionally risk management deals with the scape the context of a project. Based on our surwey,
created a checklist that reflects the issues ke stemany light rail projectslg). The checklist consists
of the following items:

» Scope, content, interfaces, content, design/enditige
e Technology, safety;

» Financing, funding, business case;

» Justification (transport value, economy, ..., cosidfis);
» Decision-making politics and administration;

» Stakeholder involvement;

» Citizens involvement;

* Planning and (project-)organization;

» Tendering, contracting;

» Construction, operations.

Managing these issues properly represents a basdition for any successful project. However, that’
not enough. Our survey revealed that, what wetbkeall a ‘technocratic attitude’ of decision makend
project agents implies a serious risk. Hiding bdhimanagement and engineering they fail to act
emphatically regarding all stake holders and paldity citizens and opposing politicians. A secorah-
traditional risk is embedded in an attitude conicgj\the planning process as a rational proces$ Suc
attitude could to a large extent fail to understdrahce to handle social dynamics in and around

a project. Irrational behavior of stakeholders pressure groups is common practice. Actually s i
main risk in almost every urban tramway projechafly, a too limited delineation of the project ileg
severe risks. It's true that the scope of a pragjaould be precisely defined (see our checklistahdut
on the other hand the developing focus and confiextproject should be as open as necessary. \tieile
project is progressing and at the same time natgakto account changing social, spatial and terapo
characteristics can kill a project easily (and mfeddenly).

6. GENERAL CONCLUSIONSAND RECOMMENDATIONS

Although light rail is successful in many citieete is still much debate about the (societal)-begefit
ratio of light rail systems. In addition to the sass stories, several light rail projects werethat
successful or even failed. In recent years, maghy liail plans were cancelled in The Netherlandiss T
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paper describes our research aiming to answergstign: what are the success and failure factors o
light rail planning based on the Dutch experiend&s?investigated five actual light rail cases (ohe
them in France as a reference) and we learnethiérat is never only one factor that causes a prigec
fail. Combinations of different failure factors cha dangerous for the project. If a project lackficent
success factors, the project might eventually fail.

Both success and failure factors are grouped irgim subjects. These main subjects give a
general idea in which field of the project stage filure or success factors belong. The successrfa
must be seen as factors for which the project ézgéion should strive. The failure factors musisken
as factors that the project organization must avoid

Success and failing factors should not be sougjusinone section. Combinations of factors
eventually cause the project to fail. It is naiwestippose that only one factor like the arrangeroktite
project organization or financing can lead to &ethbr successful project. On the other hand, hpjist
a high potential ridership or political supporfas instance not enough to guarantee a projeat¢oezd.

We recommend expanding the presented survey to oto@tries, to increase the success and
failure factors and get a grip on regional andwmaltdifferences. In the end, it would be benefitia
create a joint handbook, based on experiencesstipaiorts proper design and decision making with
regard to light rail and public transport in gehera
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