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INTRODUCTION

The INTERREG Central Europe project TROLLEY [0 Promoting electric public transport -
contributes to an improved accessibility of, and within, Central European cities, focusing on
urban transport. By taking an integrated approach the project has one main aim: the promo-
tion of trolleybuses as the cleanest and most economical transport mode for sustainable cit-

ies and regions in Central Europe.

The Central Europe project TROLLEY (www.trolley-project.eu) is one consortium of 7 Euro-
pean cities: Salzburg in Austria, Gdynia in Poland, Leipzig and Eberswalde in Germany, Brno
in Czech Republic, Szeged in Hungary and Parma in Italy. Horizontal support for research
and communication tasks is given by the University of Gdansk, Poland, and the international

action group to promote ebus systems with zero emission: trolley: motion.

The project TROLLEY promotes trolleybus systems as ready-to-use, electric urban transport
solution for European cities, because trolleybuses are efficient, sustainable, safe, and O tak-
ing into account external costs [0 much more competitive than diesel buses. The project di-
rectly responds to the fact that congestion and climate change come hand in hand with rising
costs and that air and noise pollution will finally result in growing health costs. Trolleybus
systems are assisting with the on-going transition from our current reliance on diesel-

powered buses to highly efficient, green means of transportation.

Trolleybuses long were out of fashion, but the TROLLEY project is helping to show how
these existing transit networks can play an integral role in providing green transport for well-
planned cities of the future. Therefore, the TROLLEY project seeks to capitalise on existing
trolleybus knowledge, which is truly rich in central Europe, where trolleybus systems are

more widespread.

This following Trolleybus Take-up Guide presents how trolleybus systems, as a well working
sustainable public transport system, can face the challenges like growing car ownership in
Central Europe city areas, strong separation of transport modes, but growing mobility de-

mands (in quantity and quality), environmental pollution through increasing congestion of

4
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roads traffic. Trolleybus transport is a key element of sustainable mobility and provides a real
alternative to personal motorized mobility. And trolleybus systems can provide the backbone

of an integrated and seamless intermodal passenger transport in urban areas.

As the energy costs, especially for fossil fuels like diesel, petrol and gas, increase and as the
operating costs have to be reduced, the operators increasingly focus on alternative drive
concepts. Obvious there is a change from combustion engine to electric power. The imple-
mentation of a trolleybus system is a more sustainable alternative to car transport or diesel-
driven public transport. However, there are preconditions that have to be fulfilled to offer a

seamless intermodal passenger transport with trolleybuses.

How to take up a trolleybus system is described in chapter 1 of this guide (management
summary). Chapter 2 describes the trolleybus development and potential role of trolleybus
systems in passenger transport solutions. Chapter 3 talks about the technical principles of
trolleybus systems. In Chapter 4 a case study is given in which the feasibility of a trolleybus
system is analyzed for the city of Leipzig. Following this, chapter 5 deals with the associated
costs of trolleybus systems. Communication and marketing play an integral part in the pro-
cess of implementation of trolleybus systems. Chapter 6 elaborates on this topic. Then,
chapter 7 talks about different approaches, assuming the perspective of different actors in
the process of implementation. One of the most important aspects of trolley busses is their
economic edge over diesel-powered buses. Chapter 8 will talk about this in depth, using a
case study from Poland. In chapter 9 some marketing experiences will be shared. The guide
will therefore offer some best practice examples. The last chapter then offers some experi-
ences from the cities Leeds, Eberswalde, Szeged and Salzburg. These can serve as insight-

ful case studies in the implementation process of trolleybus systems.
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Management summary [lshort version

-1 Context

The trolleybus is a proven public transit syst  em being operated in over 310 cities
worldwide (56 countries); there are more than 40 000 trolleybuses in oper ation in the
world. Far from being a has been mode of public transportation, 45 trolleybus sy S-
tems have emerged worldwide since 1990, of which 2 7 are in Europe. Currently, cities
such as Leeds (United Kingdom), Riyadh (Saudi Arabia), Osnabruck (Germany), Ver o-
na (ltaly) and Montreal (Canada) are either introducing a trolleybus system or are
studying the feasibility of its implementation. The trolle ybus is the most reli able and
most common electric on -road urban public transit vehicle in the world. Furthermore,

it is a readily available solution to help cities achieve e nvironmental objectives such

as the European community s emission reduction target of 60 %, by 2050, as laid

down in the European Transport White Paper. Results of a study in Osnabr ck (Ge r-
many) show that the implementation of a trolleybus system is the fastest way to r e-
duce CO2 emissions in the city better than the implementation of  a tram sy stem or

the use of the most recent diesel buses techno  logy (euro 6).

This pamphlet will be of interest to those who wish to familiarize themselves with trolleybus
networks and the requirements to build and operate one. Subjects addressed are: (OTHE
TROLLEYBUS: THE MOST EFFICIENT ELECTRIC HEAVY DUTY PUBLIC TRANSIT VEHICLE AVAILABLE
TODAYL] Othe vehiclesl] Othe electrical network[] O capital and operational budget
planningllOthe business caselldthe pre-tenderCand O marketing and communications

issues and challengesl]

Figure 1.1: New trolleybuses for Riyadh, Saudi Arabia (photo by Vossloh Kiepe GmbH)
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-2 The trolleybus: the most efficient electric heavy duty public
transit vehicle available today

The trolleybus is the only electric heavy duty public transit vehicle, available in versions of 12
meters, 18 meters and 24 meters, which can not only equal the operational performances of
diesel propelled buses, but also exceed them. For example, while a diesel bus can remain in
customer service for periods of approximately 24 hours before it must return to the depot for
fuelling, a trolleybus can remain in customer operations indefinitely. As for diesel buses that
remain in customer service for extended periods of time, trolleybus operations can be
planned to allow driver rotation on customer routes, hence minimizing non-productive travel
back to the depot. The electric battery buses commercially available today have not yet at-
tained, for major bus routes with heavy ridership, a level of operational efficiency and eco-

nomic performance akin to those of today(s diesel buses.

The trolleybus is a dynamically charged [lectrobus (electric bus). The dynamic charge is
provided through direct contact between the trolleybus[poles and the overhead contact line;
direct contact is the most efficient method to transfer electrical energy from one electrical
circuit to another. It can remain in customer service as long as operationally required and
can travel autonomously over short distances up to approximately 10 kilometres, without
contact with the overhead contact line, relying solely on the electrical energy stored in on-
board batteries. As the capacity and performance of on-board energy charging, storage and
management systems improve and as the energy requirement of sub-systems decreases
thru improvements resulting from R&D efforts, the off overhead contact line autonomy of the

trolleybuses will increase.

The major challenge of battery bus designers is to determine the most efficient ratio of bus
autonomy to battery pack weight. In other words, the autonomy of a bus is directly propor-
tional to the energy storage capacity of the on board energy storage unit. The interaction
between size, weight, thermal behaviour, life cycle and capacity has to be optimised. Ulti-
mately, given that the vehicle must not exceed a maximum axle load, the importance of the
weight of the battery pack must be weighed against the number of passengers the vehicle is

intended to carry.
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Figure 1.2: Hybrid electric bus from Ebers-walde, Germany
(photo by Barnim Bus Company mbH)

TodayI(s trolleybuses can be regarded as [hybrid electric busesl]lhence a cross between a

traditional trolleybus and a battery bus. The hybrid electric buses (todayis trolleybus) can
charge its energy storage units under the overhead contact line of a trolleybus during the
journey and thus drive both on line sections with an overhead contact line and on line sec-
tions without an overhead contact line. In that way the disadvantages of the trolleybus (i.e.
overhead contact line needed) and of the battery bus (i.e. low range) can be overcome by
the hybrid electric bus. Hence, the implementation of an electric urban bus system with over-
head contact lines over only about 30 to 50 % of the line becomes possible. It is thus possi-

ble to avoid line sections with overhead contact lines in:

/ Sensitive urban areas where the overhead contact line itself, but also\
its suspension poles or outside walls, is regarded as extremely
disturbing;

Areas in which very complicated and cost-intensive crossings and
switches would be needed for the overhead contact line;

Areas with less intensive cycles due to a lower demand. In other
words, in areas where an overhead contact line system would not
amortize itself within a foreseeable future;

Areas where an overhead contact line system would have to be cut off

in case of an emergency because space is very restricted;

Areas only needed for turning or in case of service interruptions.

k Areas where the overhead contact line conflicts with heavy loads /

transnort routes.

The development of off-line electric buses is intimately linked to the R&D efforts to develop

less energy consuming on-board auxiliary systems such as AC and heating systems.
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[-3 Thevehicles

The trolleybus was introduced more than a century® after the automobile yet, is thought of by
some people as an outdated mode of transportation while the automobile is viewed as mod-
ern. Like the automobile, modern trolleybuses are nothing like their ancestors; they are high
tech electric vehicles equipped with the latest technologies, that can be operated on or off
the grid, independently of overhead wires by means of dual power (electrical or diesel auxil-
iary power unit). Driving comfort is better than that of internal combustion engine vehicles;
the electric drive motor generates far less vibration and noise than internal combustion en-
gines and their inherent transmission. The passenger compartment is more spacious and
ergonomically better designed; the propulsion system of the trolleybus is much smaller,
hence the additional available space for a given vehicle length is used for passenger comfort.
The use of state of the art electronic control systems enable optimization of energy consump-
tion; further, the @t wheellhigher energy efficiency of the electric motor (40-45 %) against
any mechanical transmission of internal combustion engine (25 %) makes the trolleybus the

most efficient and most environmentally friendly high capacity road vehicle.

Trolleybuses are available as standard 12 meters trolleybuses, 18 meters articulated trolley-

buses or 24-25 meters double articulated trolleybuses.

. _ ™

Figure 1.3: 25-meter-long double-articulated trolleybus (photo by Hess AG)

Several futuristic trolleybus designs have been produced in recent years. These aim at giving
trolleybuses a distinct signature so that they are easily distinguished from diesel or gas pow-
ered buses. The first such design was the Cristalis, in Lyon, prior to 2005, while in 2012,
streamlined trolleybus models by Solaris/Cegelec, the MMetr oStylelJand by VanHool/Kiepe,
the [ExquiCity[,] were introduced in Salzburg and Pa rma/Geneva. These latter trolleybuses

! The first buggy powered by an electric motor connected directly to the electric power grid via a pole
was introduced by Herr Werner von Siemens near Berlin (Germany) in 1884. By the early 1900, the

concept had evolved to what was called the rail less tramway. In the early 1920, it was referred to as
the Electric Trolley Omnibus.

9



Take-up guide for the Replacement of ’ , O/7ey

urban Diesel buses by Trolleybu ses

wblic transport

have an appearance closely resembling that of modern trams. The new Hess Swisstrolley4
deliveries to Limoges in 2013 are also of a revised, more streamlined design. These trolley-
buses are often operated as Bus Rapid transit vehicles. For example, in Zurich, Switzerland,
line # 31, is a high-capacity trolleybus line using double articulated low floor modern vehicles
(25 m vehicle) carrying more passengers than some of Zurich[s tramlines. It is a radial line
which serves four S-Bahn stations, as well as the main train station. It is operated on central
dedicated lanes, it makes use of various traffic signal priority systems at all intersections and,
dynamic and static in-vehicle information is made available throughout the route. The city
centre of Zlrich is fully operated by electric public transportation veh icles (trolleybuses and

trams).

The trolleybus does not produce emissions while running as it consumes only electricity; if, in
addition, the electricity used is produced using renewable energy, the trolleybus system is a
true [Zero -emissiondpublic transport system. The trolleybus systems in S alzburg and
Landskrona are, for example, true [Zero emissionsystems as the source of their electricity
is (ydrol]

The electric power system of a trolleybus comprises four (4) major sub-systems: the Propul-
sion system, the Energy management system, the Pole system and the Auxiliary power sys-

tem.

10
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-4 Thedectrical infrastructure

TodayIs trolleybuses are dependent on a suitable infrastructure in the form of an Overhead
Contact Line system and power supply installations (substations, cabling). Clean electric
power is flexible and can be produced in a number of different ways such as hydro, atomic,

wind, sun, etc.

11
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While the overhead contact line is essential to feed electricity to trolleybuses, it is also a clear
indication to the Public Transport customer that a public transport route is active and will re-
main active many years [ this assurance of a public transport service will encourage rid-
ership and urban development and revitalisation. In Salzburg (Austria), public transport cus-
tomers use the slogan [the tracks in the airl]as it indicates to them that there is a regular

public transport service where they see the overhead contact line.

Figure 1.4: Trolleybus in Salzburg guided by {he tracks in the airf{photo by TRO LLEY project)

To plan and build an efficient trolleybus electrical infrastructure, it is important to understand
the environment within which the trolleybus network will be operated. The various factors that

must be identified are:

Regarding trolleybuses:

o The number of trolleybuses required for customer service at peak periods;

0 The timeline and routing of the lines and the traffic environment of the other vehi-
cles sharing the same routes;

0 The type and performance characteristics of the trolleybusesCbn-board electrical
energy charging, storage and management systems;

0 The performance characteristics of the powertrain;

o0 The performance characteristics of the auxiliary systems;

Regarding the electrical power network:

o lIdentification of the different routes to be connected,;

o lIdentification of the various operational, technical and urban factors that may in-
fluence the location of switches and crossings ;

o0 A preliminary assessment of the required electrical energy supply system;

0 The architecture of the overhead contact line network. For today(s urban planners,
it is essential that the overhead contact line blends in naturally into the urban
landscape;

12
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Regarding socio-political policies:

0 The introduction of a trolleybus system can be a very powerful sustainable devel-
opment tool and urban development tool. It is a structured network around which
existing communities can be revitalised and new communities developed.

The overhead contact line network is a very flexible system. It consists of a number of differ-
ent parts. At first the overhead line has to be held in position. For that, two main possibilities
are available: wall anchors and poles.

Wall anchors: the use of anchors on buildings walls is the least expensive solution;

of course, the walls must be strong enough to sustain the forces.

Poles: the use of poles is a universal solution when the use of wall anchors is not
feasible; however, it will require some civil engineering work for their implementation.
Several requirements can be mutualised on a single pole, such as street lighting, ur-
ban technical units and overhead contact line. Furthermore, poles can be designed to
blend into the local architecture and landscape.

It is possible to leave, enter or cross an overhead contact line. Electrical switches will sepa-
rate two lines, mechanical switches will link two lines, while crossings will enable a trolleybus
to cross two lines at different angles. It is also possible to cross a tramlinels overhead contact
line if necessary, without power loss for the trolleybus, at angles with less than 60°. To re-
duce costs, plan your system with as few crossings and switches as possible. Note that it is
also possible to design the system so that the trolleybus infrastructure crosses a tramline

overhead contact line if necessary.

There are two main overhead contact line system designs for switches and crossings, the
[pipelAnd the [enselkystems. Both systems have a common feature, they have two co n-
tact wires. These wires are connected to a direct current energy supply network; one wire is
the positive line, while the other is the negative line. Overhead contact line wires are availa-
ble in different sizes, expressed as [Square root[values. The most common sizes for tro |-
leybus overhead contact line wires are expressed as square root 80, 100, 107 and 120, the
square root 80 wire being the smallest (and lightest) and the square root 120 wire being the
largest (and heaviest). The simplest construction is the straight contact wire which connects
the start and the end of a line. If there is no need to connect another line it is not necessary

to implement crossings and switches.

The pipe system, also called tube system, is designed such that switches and crossings are
suspended under the two continuous uninterrupted contact wires (positive and negative) and
are interconnected by copper tubes. This system is simple to implement and is very simple to

repair in case of a failure (e.g. derailing) because only the pipe gets damaged, the contact
13
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wire keeps in place. Furthermore, in the event of changing operational requirements and/or
changes in the assignment of public transport routes, it is easy to move switches and cross-

ings.

The tense system implies that the overhead contact line wires are connected directly to
electrical switches. The switches are under mechanical tension, so when a contact wire
breaks the whole switch / crossing loses tension on each side. In such a situation the whole
crossing system becomes non-functional. It is also not possible to move the crossing be-

cause it will be held in position through the connected contact wires.

A power supply (power sub-station) is required; it will supply a high voltage alternating cur-
rent that is rectified into direct current. The overhead contact line is separated into different
segments, each getting its electrical power from switchgears. As a key element of the sub-
station, the transformer must be dimensioned judiciously; if it is sized to small, the overhead
contact line will lack power, while if it is sized to big, it will be uselessly expensive to acquire
and will generate significant no-load losses. The number of required substations is estab-
lished as a function of the expected load on the overhead contact line; it is also a function of
the electrical losses of the overhead contact line, the dimension and performance of the
power sub-stations and the level of redundancy acceptable to trolleybus operations. Normal

distance between substations is 2-3 kilometres.

-5 Capital and operational budget planning

Many cities would like to make their public transportation both noise and emission-free and
therefore switch to the operation of electric vehicles. Regardless of the type of project one
wishes to sponsor or undertake, the bottom line will always rest with these key questions:
how much will it cost to build? And how much will it cost to operate year after year? The ac-
tual cost of the individual project is usually difficult to estimate. While the prices for electric
buses, trolley lines and maintenance facilities are generally known and planning work can be
calculated, the difficulties are mainly found in the social, economic and regulatory environ-
ments, and in accounting practices, as they vary from one country to another. However, we
can provide a list of [@lementsOwhich must be considered to build a capital expenditure

budget and an operating budget. Each of the elements can be weighed as a function of local
specifics. Accordingly, trolleybus implementation costs can be as low as 1 M [per kilometre

or as high as 20 M [per kilom etre.

15
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The budgeted total investment costs should include the acquisition and construction costs,

an appraisal contingency, a risk contingency, a project contingency, cost of inflation through-

out the building period, taxes and financial costs.

The budgeted recurring operational costs should include the cost of customer service deliv-

ery, the cost of vehicle and infrastructure maintenance and an appraisal contingency. Of

course, if the trolleybus network is to replace an existing public transit line or network, the

recurring operational costs become differential costs.

Typically investment costs include:

0]
(0]

The cost of preparatory studies;

The cost to adapt or construct the bus depot: electrical infrastructure within the trol-
leybus depot, general adaptation of the depot, a workshop for the team responsible
for the maintenance of the electrical network, including space for the required vehi-
cles, replacement parts, tools and office space, professional services for studies and
construction;

The cost to adapt the bus operations center: the transmission network for the central-
ized energy management center, power sub-stations control equipment, the energy
control station equipment and professional services;

The cost to acquire the trolleybuses and specialized overhead contact line mainte-
nance vehicles can include costs for: the actual vehicle acquisition, the required
spare parts, special tooling as well as equipment and professional services;

The electric power network construction costs: the acquisition of land for the construc-
tion of power sub-stations, the acquisition of equipment and material, construction
work and associated professional services;

The cost to adapt the urban infrastructure and urban technical network: dismantling
urban infrastructure, digging up and relaying cables and other equipment, the con-
struction of the new network and the implementation of mitigation measures, includ-
ing professional costs; and finally

The cost of operational integration: personnel training (drivers, operations control,
trolleybus maintenance, electrical infrastructure maintenance, human resources(),
engineering and technical support, trolleybus maintenance support, supply chain
support, customer service delivery support, electrical network maintenance support,
urban infrastructure maintenance support, etc.

16
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Figure 1.5: New trolleybus for Parma (photo by trolley:motion)

Typical recurring operational costs include:

Service delivery: administrative support personnel, drivers and operations managers,
electrical energy and diesel savings (when applicable);

Maintenance: bus operations center equipment, electrical power network equipment
and infrastructure, trolleybus maintenance, trolleybus depot maintenance, spare parts
and consumables, tree maintenance along the overhead contact lines, etc.

-6 A cost calculation mode

An experienced German transport planner developed a calculation model, using an innova-
tive formula, to calculate what could be the cost of a planned trolleybus project. Such valua-
ble insight into the cost of a planned project enables an operator to accurately plan capital
expenditures as well as borrowing requirements. This financial data additionally provides the
necessary insight for establishing the right kind of ticket prices for passengers on the net-

work.

This model was applied, with success, to appraise the infrastructure costs of the urban trol-
leybus system for the City of Esslingen (Germany). Esslingen has a population of 90 000
inhabitants, a population density of 2000 inhabitants per square kilometer, a purchasing
power of 48 000 Euros per resident and an unemployment rate of 3 %. Urban public
transport planning studies indicated that an ideal trolleybus network size for Esslingen would

17
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be 20.5 kilometers. Results obtained using the model indicated that the cost to build the trol-
leybus system would be 23.9 million Euros, 16 million Euros of which would be for the net-
work and infrastructure costs. Hence, city planners can anticipate that the price of network
and infrastructures, per kilometer, to be approximately 800 000 Euros.

Figure 1.6: Photomontage of planned trolleybus scheme for Leeds, UK (photo by Leeds New Generation
Transport (NGT))
The model applies to small rural networks as well as large public transportation systems in
major urban areas. The use of the model requires the use of local public transportation pa-
rameters and demographic data such as the regional population size, population density,

unemployment statistics, age structure and purchasing power, etc.

The [Esslingen exampleOdescribes general cost structures based on pre -defined parame-
ters. The model assumes that the required power sources and urban electric grid for a new
trolleybus network are already in place. If not, any new system will obviously increase the
project cost. Often other factors also influence final construction and development costs such
as the desired use of dedicated bus lanes. Further, local specificities must be considered
such as varying topography, the degree of infrastructure development and the type of soil
upon which infrastructures must be built. All of these aspects must therefore be considered
when drawing up final calculations and drafting realistic project budgets.

18
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[-7 Thebusness case

There are probably as many reasons to explore the feasibility of building a trolleybus network
as there are cities; a number of factors will likely contribute such as the desire to reduce the
environmental footprint of the urban bus fleet, political platforms that include sustainable de-
velopment objectives and the will to decrease the trade deficit caused by massive foreign
fossil fuel imports.

Undoubtedly the idea of implementing a trolleybus system will raise questions and be chal-
lenged with objections and facts often based on urban legends. These will need to be docu-
mented and addressed appropriately.

Also from the onset, significant funding will be required, notwithstanding that the long term
benefits could outweigh the capital expenditures required to implement the trolleybus net-
work. The process to obtain the required funding may vary from one city to another, and it is
likely that a full business case study be required. The business case should include the re-
sults of a feasibility study which itself should include an appraisal of social, economic and
environmental impacts, and an analysis of capital expenditures and life cycle costs. Its prep-
aration is likely to be very time consuming and demanding on local expertise. It must be rig-
orously prepared and planned, and while certain activities can be carried out simultaneously,

the business case should be prepared sequentially and include one or more validation of

milestone.

Figure 1.7: Trolleybus poles (photo by TROLLEY
project)
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Cities such as Leeds (England) and Montreal (Canada) which were recently successful in pre-
paring such studies used a similar approach. They identified a [Championfrom amongst their
senior staff to lead the initiative and see it through to completion. They also built a multidiscipli-
nary project study team and obtained the required financial resources to carry out the feasibility
study and submitted the business case report to public authorities for approval.

In essence, to enable authorities to select the most optimal trolleybus scenario, their feasibility
studies presented various trolleybus network scenarios. Results of implementation and integra-
tion analysis for each scenarios was presented that included drafted implementation principles
such as the identification of recommended electrical power network configurations, urban hard-
ware (i.e. mast types), trolleybus types and onboard energy management and storage systems.
Further, a class D financial analysis (030 %) was prepared for each scenario. This analysis
included an assessment of the capital investment costs to design, build and commission the
electrical power network, the trolleybus depot and the trolleybus control center, an assessment
of the capital investments costs for the acquisition of the trolleybuses and required maintenance
systems, tools equipment and vehicles and an assessment of potential savings and expenses

on recurring operational budgets.

Once authorities selected the optimal scenario, the financial analysis of that scenario was re-
fined to a class C (02 0 %) and a very detailed description of the physical, operational and fi-
nancial characteristics of that scenario was prepared.

Figure 1.8: Trolleybus scenario [glide a cloud- European Trolleybus Marketing award winner (design by
Electric Tbus Group)
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-8 Detailed development up to the pre-tender

Once a trolleybus network scenario / scheme has been selected, it is essential to set out a ded-
icated Procurement Process. It is recommended to prepare a clearly defined Procurement Brief
and establish the Procurement Process. The procurement process itself is very exhaustive and,
to ensure that it is deployed and carried out efficiently, it will be necessary to develop an Organ-

isational Structure (team/resources and allocated budget) specific to the trolleybus project.

To proceed to the tender phase, the trolleybus network scenario / scheme must have been de-
fined and thoroughly documented, that is to say that all technical, engineering, social, economi-
cal, political, environmental and sustainability considerations have been documented, assessed
and factored into the design of the scheme. Also, network expansion opportunities have been
identified and assessed and, if pertinent, have been factored into the design of the network.
Usually, the budget requirement to build the trolleybus network scenario / scheme, once all

these factors have been factored in, has been appraised to ([20 %). including a risk allocation

The following is a non-exhaustive list of key elements of an effective procurement pro-

cess that should be addressed:

o Identify the Project / Procurement Governance and responsibilities and define the overall
Governance processes;

Define the procurement management programme, procurement stages and inherent proce-
dures;

Define primary and secondary procurement and commercial objectives;

Define the market engagement & consultation programme and strategy;

Define the benefits realisation strategy and delivery plan;

Prepare and implement a procurement process evaluation strategy.

o]

O 00O

Before engaging the bid process, it is essential to know what the market can offer, identify po-
tential bidders and prepare high level cost appraisals for all the bids that will be tendered. A cost
benchmarking with other trolleybus operators is important as different solutions and manufac-
tures will have different costs. Given the very high concentration of trolleybus systems and their
rich history of trolleybus operations, Eastern European Union countries can provide valuable
information and data; further, this situation has led to the establishment of several trolleybus

and electrical system manufacturers and a healthier competition.
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-9 Marketing and communicationsissues and challenges

The promotion and marketing activities of a trolleybus scheme are as important as the technical,
engineering and operational planning activities. Recent experiences, notably Landskrona (Swe-
den), Leeds (United Kingdom) and Montreal (Canada) indicate that a proactive communications

and stakeholder engagement is a must.

Communications with internal stakeholders must be proactive and structured. This is often
overlooked but is vital to avoid the spread of inaccurate information. Indeed, internal stakehold-
ers require a common understanding of the project to work towards the delivery of a shared
goal in a structured way. Hence, regular and accurate updates on progress should be provided

to internal staff. Briefings are particularly important ahead of major public announcements.

External stakeholders who donlf have enough information about the project are not able to
make informed choices about whether they support the project or not. Engaging with external
stakeholders includes providing information, consulting on detailed issues, involving local com-
munities in the development process and empowering them to make informed choices. It is im-
portant to try to communicate with [Rard to reachCgroups (e.g. the elderly). External messages

must be factually correct and consistent.

A lack of public information about the project can lead to the creation of urban legends. These
may be created by opponents to the scheme to influence public opinion. When this occurs,
there must be a quick response as it is difficult to correct inaccurate information once in the pub-

lic arena. Social media can be a useful tool for responding to urban legends.

A planned, targeted, effective and consistent programme of communications will be required in
terms of mobilizing the population in favour of trolleybuses, the only state-of-the-art
proven electric bus available for full scale operation. A Communications Management Strate-
gy must be developed to set out how the Project Team will establish, develop and maintain ac-
tive support for the project. There are a number of key groups who have scope to influence the
success of the project. These groups must be identified at the outset. Key influencers include:
politicians, business leaders, transport organisations, the general public, interest groups and the

media.
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Figure 1.9: Trolleybus image campaign [@bus [Othe smart way![{design by TROLLEY project)

The following key steps are fundamental in ensuring effective communications:

Step 1: Identify the aims and objectives;

Step 2: Identify the Communications Principles;

Step 3: Identify the stakeholders;

Step 4: Undertake stakeholder analysis;

Step 5: Develop an action plan for each stakeholder;

Step 6: Develop an overarching communications action plan;
Step 7: Record, Monitor and Report.

O O0OO0Oo0Oo0OOo0OOo

A range of tools and techniques can be used to communicate and consult with stakeholders.
Different tools will be appropriate for different groups, however common tools include: meetings,
presentations, workshops, focus groups, exhibitions, drop-in sessions, direct mail, question-

naires and surveys.
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[-10 Conclusion

The migration of trolleybuses to autonomous electric buses, when technology will allow should
be straight forward; replace the trolleybuseslEelectric energy management and storage systems
with state of the art systems, remove the overhead contact wires and adapt trolleybus power

substations to feed quick charge stations that will be installed along the bus route corridor.

Until recently, the major drawback of a trolleybus system was that it could not be implemented
in areas where it was not possible to install an aerial contact line for either urban or physical
reasons. Fortunately, todayls technologies enables trolleybuses to be operated over significant
distances greater than 10 kilometres while disconnected from the grid. The trolleybus is, hence,
today[s public transit electric mobility solution adapted to the future, as the only state-of-the-art

heavy duty electric bus available today.

For those who wish to act immediately and reduce their ecological footprint, while responsively
preparing for tomorrow(s technological public transit solutions, the implementation of a trolley-
bus network provides several advantages, amongst them, the reduction of the environmental
footprint of a fossil fuelled bus fleet Oto MCemissions, energy efficiency in that electric motorisa-
tion systems are more efficient than fossil fuel systems; and energy flexibility in that electricity

can be produced in many ways.
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[1-1 Worldwidetrolleybus operations

All over the world, a [pro trolleybusCmovement is gaining momentum Owhich is not too surpris-
ing when considering the economic and environmental advantages of trolleybus systems. Cities
such as Leeds, Riyadh, Osnabruck, Verona and Montreal are either introducing a trolleybus
system or are studying the feasibility of its implementation. Approximately 310 cities worldwide,
of which close to 150 European cities, operate trolleybuses. A list of trolleybus cities, as of July

2013, is presented at annex 2.1. For an updated list, refer to the Trolley:motion web site?.

Trolleybus systems receive an additional boost due to new strategies and future orientation for
the European transport area, such as for example the emissions reduction target of 60 % by
2050, laid down in the Transport White Paper®. The emissions reduction target and the limited
oil reserves currently put electric public transport on the political agenda and technical innova-
tions in electric bus systems experience a new dynamic. When considered from the point of
view of the trolleybus, it is more a [Back to the futurell]Jas the trolleybus has already presented
itself as fully developed, technically secure and economical electro mobility system over the

past decades.

Figure 2.1: World
map  presenting
the locations
where trolleybus
systems are in

operation.

2 http://www.trolleymotion.ch/index.php?id=1118&L =3.

* WHITE PAPER Roadmap to a Single European Transport Area 0 Towards a competitive and resource
efficient transport system,
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0144:FIN:EN:PDF.
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