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1.  Introduction 
 1.1 Background CIVITAS 
 
CIVITAS - cleaner and better transport in cities - stands for CIty-VITAlity-Sustainability. 
With the CIVITAS Initiative, the EC aims to generate a decisive breakthrough by 
supporting and evaluating the implementation of ambitious integrated sustainable urban 
transport strategies that should make a real difference for the welfare of European 
citizens. 
 
CIVITAS I started in early 2002 (within the 5th Framework Research Programme);  
CIVITAS II started in early 2005 (within the 6th Framework Research Programme) and 
CIVITAS PLUS started in late 2008 (within the 7th Framework Research Programme). 
 
The objective of CIVITAS-Plus is to test and increase the understanding of the 
frameworks, processes and packaging required to successfully introduce bold, integrated 
and innovative strategies for clean and sustainable urban transport that address 
concerns related to energy-efficiency, transport policy and road safety, alternative fuels 
and the environment. 
 
Within CIVITAS I (2002-2006) there were 19 cities clustered in 4 demonstration projects, 
within CIVITAS II (2005-2009) 17 cities in 4 demonstration projects, whilst within 
CIVITAS PLUS (2008-2012) 25 cities in 5 demonstration projects are taking part. These 
demonstration cities all over Europe are funded by the European Commission. 
 
Objectives:  
 

• to promote and implement sustainable, clean and (energy) efficient urban 
transport measures  

• to implement integrated packages of technology and policy measures in the field 
of energy and transport in 8 categories of measures  

• to build up critical mass and markets for innovation 
 
Horizontal projects support the CIVITAS demonstration projects & cities by : 
 

• Cross-site evaluation and Europe wide dissemination in co-operation with the 
demonstration projects  

• The organisation of the annual meeting of CIVITAS Forum members  
• Providing the Secretariat for the Political Advisory Committee (PAC)  
• Development of policy recommendations for a long-term multiplier effect of 

CIVITAS 
 
Key elements of CIVITAS 
 

• CIVITAS is co-ordinated by cities: it is a programme “of cities for cities”  
• Cities are in the heart of local public private partnerships  
• Political commitment is a basic requirement  
• Cities are living ‘Laboratories' for learning and evaluating 
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1.2 Background ARCHIMEDES 
 
ARCHIMEDES is an integrating project, bringing together 6 European cities to address 
problems and opportunities for creating environmentally sustainable, safe and energy 
efficient transport systems in medium sized urban areas.  
 
The objective of ARCHIMEDES is to introduce innovative, integrated and ambitious 
strategies for clean, energy-efficient, sustainable urban transport to achieve significant 
impacts in the policy fields of energy, transport, and environmental sustainability. An 
ambitious blend of policy tools and measures will increase energy-efficiency in transport, 
provide safer and more convenient travel for all, using a higher share of clean engine 
technology and fuels, resulting in an enhanced urban environment (including reduced 
noise and air pollution). Visible and measurable impacts will result from significantly 
sized measures in specific innovation areas. Demonstrations of innovative transport 
technologies, policy measures and partnership working, combined with targeted 
research, will verify the best frameworks, processes and packaging required to 
successfully transfer the strategies to other cities. 

1.3 Participant Cities 
 
The ARCHIMEDES project focuses on activities in specific innovation areas of each city, 
known as the ARCHIMEDES corridor or zone (depending on shape and geography).  
These innovation areas extend to the peri-urban fringe and the administrative boundaries 
of regional authorities and neighbouring administrations. 
 
The two Learning cities, to which experience and best-practice will be transferred, are 
Monza (Italy) and Ústí nad Labem (Czech Republic).  The strategy for the project is to 
ensure that the tools and measures developed have the widest application throughout 
Europe, tested via the Learning Cities’ activities and interaction with the Lead City 
partners. 

1.3.1 Leading City Innovation Areas 
The four Leading cities in the ARCHIMEDES project are: 

• Aalborg (Denmark); 
• Brighton & Hove (UK); 
• Donostia-San Sebastián (Spain); and 
• Iasi (Romania). 

 
Together the Lead Cities in ARCHIMEDES cover different geographic parts of Europe.  
They have the full support of the relevant political representatives for the project, and are 
well able to implement the innovative range of demonstration activities. 
 
The Lead Cities are joined in their local projects by a small number of key partners that 
show a high level of commitment to the project objectives of energy-efficient urban 
transportation.  In all cases the public transport company features as a partner in the 
proposed project. 
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2.  Monza 
Monza is a city on the river Lambro, a tributary of the Po, in the Lombardy region of Italy, 
some 15km north-northeast of Milan. It is the third-largest city of Lombardy and the most 
important economic, industrial and administrative centre of the Brianza area, supporting 
textile industry and publishing trade. It is best known for its Grand Prix. 
 
The City of Monza, with approximately 121,000 inhabitants, is located 15 km north of 
Milan, which is the centre of the Lombardia area. This area is one of the engines of the 
Italian economy; the number of companies is 58,500, i.e. a company for every 13 
inhabitants. 
 
Monza is affected by a huge amount of traffic that crosses the city to reach Milan and the 
highways nodes located between Monza and Milan. It is also an important node in the 
Railways network, crossed by routes connecting Milan with Como and Switzerland, 
Lecco and Sondrio, Bergamo and Brianza. "Regione Lombardia", which in the new 
devolution framework started in 1998, has full responsibility for establishing the Local 
Public Transportation System (trains, coaches and buses) and has created a new 
approach for urban rail routes using an approach similar to the German S-Line or Paris 
RER. 
 
Monza has recently become the head of the new "Monza and Brianza" province, with 
approximately 750,000 inhabitants, so will gain the full range of administration functions 
by 2009. Plan-making responsibilities and an influence over peri-urban areas will require 
the city to develop new competencies. 
 
In this context, the objective of the City of Monza in participating in CIVITAS as a 
Learning City is to set up an Urban Mobility System where the impact of private traffic 
can be reduced, creating a new mobility offer, where alternative modes become 
increasingly significant, leading to improvements to the urban environment and a 
reduction in energy consumption (and concurrent pollution). 

3.  Background to the Deliverable 
 
Measure no. 7 of the ARCHIMEDES project concerns the implementation of a hybrid bus 
in Monza. 
 
The measure covers 2 tasks. 
 
RTD Task:  Hybrid Bus Specification Study:  
Undertake a study to gain best practice examples from other cities who have 
implemented a hybrid bus and to develop a technical specification for the delivery of a 
hybrid bus and assess the feasibility of hybrid buses in order to carry on the 
demonstration phase of a hybrid bus. 
 
and 
 
DEMO Task: Hybrid Bus   
Procure a hybrid bus to make operational in the urban Public Transport according to the 
result of this study.  
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It is worth noting that Public Transport (PT) in Monza was managed by the Company 
“Trasporti Pubblici Monzesi – TPM” (100% owned by Comune of Monza) until 
September 2009.  However, after the City Council decided to merge the branch of TPM 
concerning Public Transport with the Company “Nord-Est Trasporti – NET”, another 
company already operating public transport in Monza, which is almost totally owned by 
“Azienda Trasporti Milanesi – ATM” Milan, the largest PT Operator in the area of Milan.  
Because the feasibility stage was due to be conducted by TPM the merger process 
introduced some delays. 
 
Before the involvement of Monza in ARCHIMEDES, some choices in favour of clean 
fuels had already been taken: 

• at the beginning of 2007, particulate filters were installed on all diesel buses of 
TPM fleet, in order to reduce PM10 emissions (by up to 90-95% reduction);   

• in January 2008, 9 EEV buses were procured (the first ones were delivered at a 
higher cost as compared with Euro 4 buses); 

• an approach to a demonstration of hydrogen/diesel technology already tested in 
the USA on trucks had been made, but it had not been developed because of the 
merger with NET. 

 
No vehicles with potential for zero emission driving within the inner city were currently 
available in Monza.  

3.1 Summary Description of the Task 
 
The objective of the task has been to test the hybrid technology through the procurement 
of a hybrid bus to be put into operation in Monza, on one of the most crowded bus 
routes, in order to gather robust and precise data to inform appropriate decisions within 
future procurement of urban public transport buses in Monza.  This will pave the way to 
the promotion of this alternative vehicle on the one hand, and contribute to reducing the 
environmental impact of the public transport fleet in Monza on the other. 
 
The objective of the introduction of the hybrid bus is to reduce the emissions by up to 
25% in comparison with conventional diesel-powered buses. 

4.  Hybrid Bus in Monza 
4.1 Description of the Work Done 
During the research stage of the measure TPM investigated the actual market through 
contacts with hybrid bus suppliers but mostly with Italian Public Transport companies 
that have already implemented such a kind of alternatively fuelled bus.  This was carried 
out with the aim of developing a study to gain best practice examples from other cities 
similar to Monza in dimensions and traffic congestion typology, so to choose the best 
available technology for the demonstration of a hybrid bus.  This research is documented 
in ARCHIMEDES deliverable R7.1 
 
This document picks up that story and describes the activities undertaken to progress 
the demonstration stage of the measure. 
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4.2 Summary of the Activities Undertaken 

4.2.1 Results of the Research Stage 
Based on the outcomes of the study phase, the Van Hool in series hybrid bus, 
(specifically model A330Hyb) had been identified as the most suitable bus to be 
procured according to the needs of the City of Monza and to the currently available 
technology. The reasons for choosing Van Hool can be summarized in the following 
points: 

• the streets of the town of Monza and of neighbouring ones are in some parts 
difficult to drive through because they are “historical”, with a narrow roadway, so 
18 metre buses are not appropriate; 

• in some areas of the town the bus must be able to manoeuvre in a single 
movement because it cannot reverse. For this reason the turning radius declared 
in technical sheets of the different models proposed by retailers has been taken 
into consideration. Not all the buses could satisfy this need;  

• the chosen vehicle should transport the highest number of passengers in 
comparison with diesel buses. Having excluded 18 metre buses for the reasons 
stated previously, the capacity declared by retailers became a key decision 
criterion. 

• NET, the PT company which is managing the PT service in Monza, can rely on a 
garage located in TPM premises in Monza where the fleet running in the city is 
serviced; even during the demonstration phase the garage should be able to give 
emergency assistance as well as routine maintenance suggested by the supplier. 
This is why it has been chosen to test an electric/diesel hybrid bus since 
mechanics have already experienced with such type of mechanisms1.  

4.2.2. Leasing of the Hybrid Bus 
 
Once the most suitable bus for procurement had been defined, consideration moved to 
the question of the most appropriate mode of delivery of one hybrid bus, and how to 
complete the administrative requirements (registration, insurance etc.). 
 
In order to guarantee a quick delivery of the bus, it was decided to sign a lease. 
According to the results of the study, a Van Hool A330 Hyb should have been leased, 
since technical characteristics and delivery times had been considered the most suitable 
for the city of Monza and for ARCHIMEDES timing. The delivery of the bus was 
scheduled by January 2011 and the bus should have been put into operation in March 
2011 after completing the administrative requirements. 
 
During meetings held in January 2011 between NET (who is supporting the 
demonstration stage of the measure) and Van Hool, Van Hool communicated that the 
situation about the length of delivery time had changed since the study was carried out 
(May / June 2010).  In January 2011 the expected waiting time between placing an order 
and delivery had increased to nine months, meaning that they would have been able to 

                                                
1 LPG, methane, and hydrogen buses have been rejected in part for this reason and also 
because: it was not possible to build in TPM premises tanks suitable to contain any kind of gas 
(LPG or methane) in this location: the supply in service stations would not be easy because 
vehicles would be forced to travel for many kilometres to find one; travelling with an empty tank 
would be very expensive due to higher costs of time and staff. 
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deliver the bus only in September/October 20112.  This new delivery date was too late to 
meet the ARCHIMEDES schedule. Therefore, in order to achieve the milestones 
scheduled for the measure, it was decided to go back to the marketplace and find 
another suitable hybrid bus to test as a replacement for the Van Hool bus.  The IVECO 
Citelis Hybrid bus was identified as part of this process. 
 
The cost of the lease contract to the Comune of Monza for one year is €149.900 
excluding VAT. 
 
A comparison was made between the capital costs to purchase the hybrid bus with the 
cost to purchase a conventional, diesel-fuelled bus with a medium preparation: a 
traditional bus costs €220.000, whilst a hybrid bus would cost €360.000. 

4.2.3. Technical Characteristics of CITELIS Hybrid Bus 
 
IVECO CITELIS hybrid bus was chosen as the replacement because its technical 
characteristics were very similar to those of Van Hool bus: primarily, it guaranteed the 
opportunity to choose a 12 metres bus, which is particularly suitable for Monza’s narrow 
streets.  The main reason for choosing the van Hool bus at the time of the study was the 
delivery time rather than a technical aspect of the bus.  However, just as the delivery 
time for the van Hool vehicle had increased between June 2010 to January 2011, the 
delivery time for the CITELIS hybrid bus had actually decreased to around 3-4 months3. 
 
The most important technological features of CITELIS hybrid bus are the following: 
 

• protection from corrosion thanks to an integral cataphoretic treatment; 
• steel frame; 
• easy engine accessibility thanks to a transversal layout which allows 

maintenance; 
• excellent accessibility for passengers with only one step and large platforms; 
• downsizing of the engine;  
• high energy storage with state-of-the-art Li-ion batteries; 
• Stop & Start function for additional fuel saving, reduced noise and pollution; 
• fully integrated maintenance concept within Iveco Customer Service. 

 
Technical features are better described in Annex 1 which is the Sales and Marketing 
technical brochure for the CITELIS hybrid bus.   
 

4.2.4 Presentation of the Bus 
 
After being decorated with CIVITAS and ARCHIMEDES logos, the bus was presented to 
the city and to the press on May 3rd 2011. It was also presented during Monza 
Consortium Meeting in May to all delegates of the cities participating in ARCHIMEDES. 
 

                                                
2 The delay in placing the order from May/June 2010 to January 2011 was due to the merger between the 
public transport companies TPM and NET. 
3 It seems that IVECO had produced the bus for the French market but it simply had not been purchased 
so, quite luckily, it was available for Monza 
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Figure 1 - Layout of the livery 
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Figure 2- IVECO Citelis Hybrid bus 

 
 

 
 

Figure 3 – Mayor of Monza and Mobility Councillor on the hybrid bus 
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Figure 4 – Comune of Monza, NET and IVECO staff at the presentation of the hybrid bus 

 

 
 

Figure 5 – Presentation of the hybrid bus at Monza Consortium Meeting 
News of the presentation of the hybrid bus resulted in considerable coverage in the local 
and national press, as well as on trade press. 
 
Annex 2 contains several examples of the press releases press coverage and web 
pages which reported the news. 
 

4.3 Main Outcomes 

4.3.1 Operation of the Hybrid Bus 
 
The hybrid bus was immediately put into operation on Line Z206, one of the most 
frequented PT lines in Monza, whose route covers one of the two CIVITAS Corridors, as 
depicted in red in figure 6. 
 



Cleaner and better transport in cities 
 

 

  

 13 / 43

 

 
 

Figure 6 – Monza CIVITAS Corridors 
 
Figure 6 shows how the route of line Z206 intersects with the locations on the chosen 
CIVITAS Corridor where several ARCHIMEDES measures are being implemented 
(Measure 78, AVL/AVM in Monza, Measure 79, Bus Traveller Information, Measure 81, 
UTC System in Monza and Measure 82, Public Transport Priority in Monza). 
 
Moreover , it can be seen how this line connects the eastern area of the city, which is 
very densely populated, with the historical centre and with two important mobility 
attractors: the University and the Hospital. 
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Figure 7 – Route line Z206 

 
The line Z206 is split into two complementary lines which share the same route for the 
first part of the journey, starting from hospital until Via Buonarroti towards the 
eastern/south-eastern area of the city: at this point the traditional Z206 (indicated in 
Figure 7 with the black line) connects the Hospital and the University with the eastern 
area of Monza  (Via Borsa, Via Luca della Robbia, Viale Sicilia and Via Pompei), and 
Z266 (indicated in Figure 7 with the blue line) connects the Hospital and the University 
with the south-eastern area of Monza (Via Buonarroti and Viale delle Industrie, where the 
prison is also located). 
 
Each part of the line has a frequency of 20 minutes all day long from Monday to 
Saturday (which means every 10 minutes for the common section, since the timetables 
are staggered); additionally in peak hours there are periods where the line frequency is 
10 minutes (5 in the common part of the journey), whereas on Sunday it is every 30 
minutes (15 in the common section). 
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4.3.2 Driver Training 
Due to the innovative equipment of the hybrid bus compared with rest of the 
conventional NET fleet, it has been necessary to plan training for both drivers and 
maintenance technicians. 
 
The first training stage has involved the managers of the workshop and one driver who is 
usually employed to train new ATM/NET drivers, in order to train him about driving 
techniques for this particular vehicle.  Staff from IVECO, supplier of the hybrid bus, were 
employed in this training stage, during which a general explanation of the particular 
characteristics of the bus and its use were presented to NET’s staff. The training 
activities were held in May 2011 in NET’s premises in Monza (former TPM depot) for a 
whole morning. 
 
The second training stage involved specific training for bus drivers in order to have the 
hybrid bus operational on Line Z206. During this stage, which has involved 32 drivers, 12 
two hour sessions (1 hour for theory and 1 hour for practice) were held in May and June 
2011. Other sessions will soon start in order to train all drivers employed at NET’s Monza 
premises.  

4.3.3 Initial Evaluation Activities 
 
Evaluation activities have already started: apart from collecting before data, some after 
data concerning operating costs, energy savings and emissions have also been 
collected in the first period of operation of the hybrid bus. In this paragraph first results 
will be described, even though a deeper examination of the hybrid bus’ performance will 
be the subject of the detailed evaluation stage of the measure. 

• OPERATING COSTS: 

Operating costs have been calculated net of business expenses for staff: 
 

• costs for a traditionally fuelled bus are of 0,0044 € pkm, 
• whilst costs for the hybrid bus are of 0,0029 € pkm.  

 
These data should be considered indicative since the number of operational vehicles is 
still small, and NET do not yet have a reliable financial report.  However, the initial 
message is positive. 
 

• ENERGY SAVINGS 

According to what IVECO has communicated as supplier of the bus actually operating in 
Monza, the hybrid bus should provide quantifiable fuel savings: specifically a reduction of 
39% at 11,5 kph average speed and a reduction of 29% at 25 kph average speed. 
 
In the early days of operation of the vehicle on line Z206, fuel consumption has been 
compared between the hybrid bus and a traditionally diesel fuelled bus. 
 
In the following table data for three average days are reported. The number of kilometres 
indicates the starting point on the buses’ odometers: 
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DATE HYBRID BUS DIESEL BUS NO. 508 DIESEL BUS NO. 509 

KM litres KM litres KM litres 

July 19th 3696 0 131532 0 136475 0 

July 20th 3763 23 131669 86 136622 85 

July 21st 3831 25 131766 63 136705 49 

2 day total 
/ average 

135 48 234 149 230 134 

 
From this table, fuel savings of hybrid bus are clearly evident: obviously these data will 
be more reliable after a longer period of use. 
 

• EMISSIONS 

Data from IVECO suggests that emissions from the hybrid bus, as compared with 
emissions of traditionally fuelled buses, are also considerably lower. 
 

Emission HYBRID BUS TRADITIONAL DIESEL BUS  

CO2 emissions 610 gr/km 999gr/km 

CO emissions 0,9 gr/km 1,5 gr/km 

NOx emissions 1,75 gr/km 2,8 gr/km 

Particulate 
emissions 

0,25 gr/km 0,04 gr/km 

Noise perception of 
rear noise 

69 db (A) 71 db(A) 

 

4.4 Problems Identified and Mitigating Activities 
 
Since the hybrid bus delivered in Monza by IVECO was originally intended for the French 
market, some interventions have been necessary to upgrade the vehicle and make it 
suitable for registration under Italian law. Furthermore, some minor adjustments have 
been realized to make the vehicle match the ATM/NET fleet standards. 
 
First of all, the bus is not air-conditioned and it has been necessary to change windows 
in order to have a better ventilation of the interior of the vehicle, since in hot days the 
temperature was too high for the journey to be comfortable.  
 
Interventions on the electrical system of the vehicle, aimed at both improving the 
performance of the bus and at adapting it to ATM/NET’s standards, have been made. 
More specifically: 

• the stop booking system resets when the bus is moving and not when doors open 
and close at the bus stop. This implies that, if a bus stop is booked and the bus 
halts before reaching it (for instance for a red traffic light) and then starts moving 
again, the system resets and the stop has to be re-booked; 
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• the plug in the battery compartment is 24 V and different from the kind installed 
on ATM/NET fleet; 

• electric displays of booked stop are present only in the front and in the rear of the 
vehicle, but they are missing in the centre; moreover, their functioning is 
connected to the opening of the second door only; 

• buzzer of booked stop is different from the kind installed on ATM/NET fleet /with 
three bips); 

• sealing of hatches for ventilation in the vehicle is activated simultaneously when 
the start and stop system activates; 

• doors’ blocking system when the bus is moving has been activated. 
 
Other interventions have concerned: 

• electric displays of booked stop have been translated from French to Italian; 
• front tow hook and fuel filler have been modified according to ATM/NET’s 

standard 
• behind the driver’s seat the niche dedicated to the placement of the stamping 

machine has been resized, since its dimensions were too small; 
• the location for disabled people on a wheelchair has been equipped with seat 

belts and with a panel with buttons to book stops; 
• labels indicating emergency exit have been positioned on side windows.  

 

4.5 Future Plans 
 
The demonstration stage is a delicate phase during which many aspects of the bus will 
need to be checked, in order to activate a robust evaluation stage of the measure. 
 
As previously shown, some data have already been collected, but in the coming months 
it will be important to deepen level of hybrid bus’ performances, in order to understand if 
the benefits gained by this innovative vehicle are greater than the increased costs that 
would be linked to making this the standard future replacement of the whole conventional 
bus fleet.  
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Annex 1: Sales and Marketing Technical Brochure for the CITELIS Hybrid Bus 
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Annex 2: Examples of Press Coverage 
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