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Measure title:

MO01.06 — Executive summary

The main purpose of this measure was to renew the Local Public Transport (LPT) fleet, purchasing
new clean and energy efficient vehicles. The measure foresaw a series of actions aimed at improving
LPT both from the emissions and the service offer to citizens point of view, trying to solve the
problems related to the busses overcrowding, increasing the fleet punctuality and then increasing the
number of passengers offering more comfortable vehicles.

The new vehicles (which substitute the older ones) were activated on the bus line n.1, which crosses
the city from north to south, serving the most important university poles, many schools, the train and
the extra-urban bus stations, where the main criticalities were detected. The measure mainly consists
of actions related to the purchase and the equipment of the new busses. Specific actions were
addressed to the bus drivers, in order to increase their awareness about the new vehicles (especially the
18 m long ones) which represent an absolute novelty for the city of Brescia, from the technical and the
driving point of view (as a matter of fact, many problems are related to the difficulties in driving the
new 18 m vehicles on the roundabouts). Other specific activities concerned the dissemination about
the actions implemented within the measure.

In order to evaluate the objective achievement, a set of indicators were collected to monitor the
objective achievements, to check the environmental care, to evaluate the pollutant emissions and to
know the accuracy of time keeping and the average occupancy.

The general goal to renew the fleet was exceeded thanks to the implementation of coordinated actions
such as the CNG vehicles purchase (45% of the fleet in 2008; 59% in 2011), their introduction into the
bus network (54,86% of km travelled in 2008; 73,37% in 2011) and the promotional campaigns which
let citizens know about the new service and its advantages.

In order to replicate elsewhere the measure, it would be important to highlight the necessity of a strong
integration among the measure implementation, the information campaigns and the measure
monitoring, in order to make users aware of the reasons why the actions are undertaken (for example,
a good level of information about the initiative carried out in Line 1 was important for users in order to
make them understand the reduction of buses frequency and not to see this choice as a worsening of
public transport service).

Another important issue was the direct involvement of stakeholders (namely the citizens of the city of
Brescia), also through a massive dissemination campaign, in order to widespread information
throughout the Brescia territory.
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A.Introduction

A1 Objectives

The measure objectives are:
(A) High level / longer term:
e Toreduce air pollution, exhaust gases and noise;
e To increase the use of alternative fuels.
(B) Strategic level:

e To make public transport fleet more efficient and also more comfortable and suitable
for an on demand transport system

(C) Measure level:

(1) To increase the weight of the CNG (methane gas powered) fleet in order to reduce
emission from Public Transport vehicles by purchasing 40 new CNG buses — that is
up to 25% of the whole fleet — and 3 CNG busses for on-demand transport services);

(2) To keep the fleet average age younger than 8§ years;

(3) To minimize the buses’ overcrowding in the bus lines crossing the old town and, at
the same time, reduce the service frequency by substituting the 12m buses in
operation with CNG 18m ones. This can lead to an increase in number of available
seats even if the total number of trips of a certain bus line is decreased;

(4) To improve accuracy of time keeping ;
(5) To increase the number of passengers by 5% in the demo area;

(6) To increase the km covered by CNG bus by more than 60%.

A2 Description

The city of Brescia has decided to implement the measure in order to increase the quality level of
transport system according to the local transport company BST! strategic level policy to improve the
fleet quality with less pollutant and more comfortable vehicles. The measure objectives have then be
accomplished through a PT fleet renovation based on existing available technologies. Hence, the main
target of the measure is to increase the quality and the effectiveness of the public transport system both
from an environmental and a service point of view.

! BST: Brescia Trasporti.
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In the first phase of project implementations the new vehicles introduced in the PT fleet for
substituting the older ones were addressed to cover the Line 1 (Fig. 1).
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Fig. 1 The Line 1 network in Brescia

This line crosses the city from north to south, passing through the historical centre. It links the most
important territorial services of the city (such as the hospital and the University — Engineering and
Medicine Faculties) that are located in the northern part of Brescia while the railway station and the
suburban bus station are placed in the southern part of the city, just outside the historical centre. This
line is also used by students of several high schools in Brescia.

The line can be considered critical from several points of view. Firstly, to respond to the high transport
demand there is a high frequency of busses (about 1 bus every 5 minutes), and as a consequence “bus
queuing” problems have emerged. Additionally, there is an overcrowding problem with a consequent
low quality of service, that has become unsustainable from the customer point of view during peak
hours (8.106.965 passengers transported in year 2008). Moreover, bus equipment needed to be
modified due to overcrowding problems.

The envisaged solution has then been to introduce 18m busses, and so increasing the capacity from 92
seats (Irisbus model) or 98 (Breda model) to 149 seats / bus. In this way it is possible to reduce the
number of trips and, at the same time, to keep an efficient service.

During the measure implementation, it has been faced an economic restraint that led to a decrease in
the number of purchased buses, which came out to be the following:
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o n.20, 18mt nCNG;

o n.6, 12mt CNG; (other 6 12m long CNG buses have already been ordered by BST, but they
haven’t been put into service yet. Furthermore, 3 of them have already been delivered);

o n.6, 8mt busses (of which 2 CNG and 4 Hybrids methane gas-electric).

Finally, among the new purchased buses, 2 of the 8mt long ones (hybrids) have been dedicated to the
‘on demand’ service addressed to disabled people (the service is called Accabus and is object of
another Civitas Measure2), while the other 8mt buses have been used for ordinary PT service (for
more details see the section B of this document).

2M06.02 — ‘On-demand PT service in Brescia’.
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B.Measure implementation

B1

Innovative aspects

The innovative aspect of the measure is:

New mode of transport exploited — This has been the first time that the city of Brescia
has introduced 18mt CNG buses among their PT fleet. The adoption of these new vehicles
(substituting the older ones) cannot be considered actually a ’new mode of transport”, but
an innovative aspect can be found in both the kind of fuel used by the busses and the
different transport capacity reached by the 18m busses compared to the 12m ones. It is
worth noting that BST has always given a particular attention to users opinions about the
service and the environmental issues through periodic customer satisfaction surveys.
Then, in case of problems emerging from these surveys, BST has always promptly
reacted by adopting a new strategic approach. In this context, besides the environmental
issue, also the improvement of the quality of service has been taken into consideration. To
this end through the reduction of the bus frequency and, at the same time, the introduction
of 18m new Clean buses characterized by a higher capacity BST has found a solution to
the problems expressed by citizens in the survey.

B2 Research and Technology Development

BST made a benchmarking research on the market state of art in order to have a deeper knowledge
about the following themes:

>

>

the best seat configuration and door layout, in order to guarantee a speed-up of getting on
board together with a comfortable travel for all, especially for elderly and disabled people;

the best integration of the 18mt CNG buses with the urban transport system, both for
passengers and for drivers;

interoperability of AVM? hardware with the on demand software.

In order to do that, technical meetings has been organised in Modena to analyze the characteristics of
the new Citelis CNG 12 mt bus and in Milan for 8,5mt bus. The choice of which type of bus would
have been the optimal solution implied the identification of the required vehicle features. Therefore a
market research has been done, focused on the elaboration of the technical specifications to be used
used to elaborate the tender document. The following aspects have been taken into consideration:

v rules to eliminate architectural barriers;

3 The Automatic Vehicle Monitoring (AVM) is a system that allows to monitor various parameters relating to

vehicles in motion including position, stops and a flew engine parameters;
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v' equipment, design features and rules on “Regional Technical specifications for busses” and
“Municipal Technical and Functional Requirements for Buses” for the agreement between
Lombardia Region and Brescia Municipality;

v" technical features of European Directive 2001/85/CE and Directive amended on 20 November
2001, in which there are features for means of transportation with more than 9 seats;

rules about polluting emissions;

CUNA 504-02 standard and European Directive CEE 92/97 on permissible sound levels of
motor vehicles.

The selected features are coherent with user needs and the characteristics of the PT services.

B3 Situation before CIVITAS

BST has always cared about environmental and mobility needs. The company has continuously
promoted the use of alternative fuels and of clean and energy efficient vehicles, in order to reduce
pollution, exhaust gases and noise. Additionally, a particular attention has been given to elderly and
disabled people by, for instance, offering a bus service with vehicles equipped with low floor and
retractable steps.

Before CIVITAS, BST policy was to replace about 10 buses every year by introducing CNG buses,
and experimenting also high-tech solutions. Moreover, in 2003 the company received the award
“Environment-Friendly Innovation” for the four innovative hybrid 8 mt long buses (methane-electric).

BST experimented the application of new available technology able to turn an Euro 1 bus into a Euro
4 one. For this project BST received in 2005 another award “Environment-Friendly Innovation” for
“Diesel buses turned into full methane buses”. Before the CIVITAS project BST urban fleet had
73/209 CNG vehicles, and the kilometres covered with CNG buses were about 50% out of the total
driven by the fleet.

The results of the customer satisfaction (periodically carried out by BST among LPT users) pointed
out some overcrowding problems on line 1, for this reason — thanks to CIVITAS — it was decided to
substitute all the 12mt long buses running on that line with the new 18m CNG buses (co-funded by
Civitas).

B4 Actual implementation of the measure

The measure was implemented in the following stages:

Stage 1: Survey and Definition of methodology and measure concept (from March 2009 to
September 2009) — The activities were linked to the research made to select the most suitable features
to be introduced on line 1.

Stage 2: Tender and delivery of the fleet (21 buses) (from October 2008 to September 2009) —
during this period the first group of CNG 18m busses - 20 units has been purchased (Fig. 2). The
acquisition was made through tender procedures scheduling the technical features defined during the
research phase (stage 1). From a methodological point of view, all these activities have been
formalized in official documents subscribed by the involved partners.
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In June 2009 a 12m bus (Fig. 3) has been bought in occasion of a meeting attended in Modena as
special offer (zero-km vehicle). This bus wasn’t characterized by the required technical features, but
its purchase fitted with the company strategies and with the high/strategic level objectives of the
measure (to increase the use of alternative fuels and to make public transport fleet more efficient and
also more comfortable for the elder people, suitable to an on demand transport system).

The purchase of 12m busses hasn’t been an occasional decision but it was part of the BST strategy (a

12m busses fleet already existed) in coherence with the Municipality and with the Lombardia Region
policies that foresee a constant renewal of the fleet.

Fig. 2 Citelis 18m bus

Fig. 3 Citelis 12m bus

Stage 3: Buses equipment (from October 2008 to December 2010) — This stage consisted in the

equipment of the purchased busses (Fig. 4) and in their road test (concluded by a test minute). On each
new bus the following devices were installed:

v AVM system (a driver console - Fig. 5 -, a system that allows a radio broadcasting (TETRA), GPS
item and GPRS item)

v Two or three ticketing machines.
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Fig. 4 Bus interior equipment

All the purchased busses were equipped. In particular, the 12 m long bus purchased in occasion of a
special offer required a specific equipment (the light itinerary indicator on the front side of the bus
required to be adapted to the BST fleet parameters. as a matter of fact, it differed from the other buses
as the bus was originally destined to a foreign country). The road tests consisted in road holding,
watertight, level of noise and braking/acceleration tests.

Stage 4: Training of actors involved (from January 2009 to December 2010) — Internal technical
training activities were attended by about 200 bus driver. The involved driver are the ones able to
drive a 18m long vehicle because provided with the specific driving licence. The training consisted in
the detailed description of the main new features (technical and mechanical equipment), in a trial lap
on the line 1 road map and in the distribution of a brochure containing the information about controls
and the technical equipment. This stage was important because no 18m busses had ever been driven
before and there were potential problems in some roundabouts and in a dogleg bend near the train
station.

A5

Fig. 5 A driver console
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Stage 5: Operational lunch of the measure and system running (from March 2009 to October
2012) — This stage consisted in putting into service and fitting the new purchased fleet. In particular,
the preliminary undertaken actions have been the following:

V' March 2009 Technical timetable review for the line 1 due to the introduction of new longer buses
characterized by a lower frequency and by a higher capacity;

v March 2009 opening of the new CNG bus to the public on line 1 and on the school routes in order
to solve the overcrowding problems;

V' July 2009 final authorization by the Municipality to use new CNG buses for public transportation
service.

Stage 6: Tender and delivery of the fleet (from September 2010 to December 2011°) — This stage
was referred to the second part of the task 01.06.04 and was dedicated to the purchase of the
remaining group of busses through specific tender procedures.

The final set of purchased buses are reported in the following table. All the reported buses have
already been put into service and are the ones financially reported in Civitas.

N° of new Type In service since
purchased buses yp
20 18m CNG 1st March 2009
1 12m CNG 1st September 2009
2 8m Hybrid 24th February 2011
5 12m CNG 22nd March 2011
2 8m CNG 17th February 2011
8m Hybrid
2 (dedicated to the on demand service addressed to disabled 14th June 2011
people “Accabus”, object of the Civitas M06.02)

From the evaluation process point of view it’s important to remark the interest shown by the
Municipality during the technical meetings (attended by the Social Policies Councillor) about the new
busses to be purchased for the “On demand service” dedicated to disabled/elder people.

Despite the DOW’s provision, it’s important to stress the following aspects:

o any new 8m CNG buses have been used for the Accabus service (on demand service see measure
06.02 “On demand public transport™) because they were not suitable for the disabled transport
needs: as a matter of fact, the methane gas tanks didn’t allow the wheelchair platform to properly

4 By the end of the stage, according to the DOW foreseen in December 2011, BST had not purchased the whole planned new
busses, because of some difficulties due to PT budget reduction regional laws. This is the reason why BST required to extend
the stage.

Page 9
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move, therefore hybrid 8m buses were used instead of CNG. 8m long buses were already present
in the BST fleet (before Civitas). These short vehicles were dedicated to the On demand services
called Accabus (for disabled/elder people), to the Bussola service (which links two peripheral
parkings) and to the bus service in the smallest downtown roads.

e  Because of the economical crisis (which led to the reduction of the transport company budget)
less buses than the DOW'’s provision have been bought within Civitas. Therefore, this stage can
be considered concluded, but it’s important to say that in the last few days of the Civitas BST
purchased other 6 new CNG buses (12m long) project. These buses haven't been financially
reported in Civitas, therefore they haven't been included in the amount of buses purchased
during the project. It’s important to credit the commitment of BST for pursuing the fleet renewal,
notwithstanding the economic crisis.

IEF 8680

Fig. 6 - 8,5m busses

B5 Inter-relationships with other measures

The measure has potential interactions with M.06.02 “On demand public transport service in
Brescia”, in particular because both of the measures belong to the same BST policy aiming “to
improve the public transport service quality with less pollutant and more comfortable vehicles”, and
for this reason 3 of the 8mt busses purchased within this measure have then been used for the on
demand services.
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C.Evaluation — methodology and results

From the evaluation point of view it’s important to remind that the main objective of the measure
consists on the one hand in renewing the fleet to reduce pollutant emissions (incrementing
progressively the number of methane gas powered buses), on the other in keeping high the transport
service quality level, especially for the most loaded bus lines (such as line 1 which crosses the city
from North to South). As a matter of fact, line 1 is characterized by overcrowding problems and it
suffered also punctuality problems. This is the reason why specific indicators were chosen to monitor
the whole fleet, while others were related to line 1 only (see the list of indicators reported below).

C1

The indicators have been divided into two macro-categories: main indicators and complementary
indicators.

Measurement methodology

“Main” indicators are able to evaluate the measure efficiency in terms of objectives achievement. In
addition “complementary” indicators were introduced in order to asses specific issues and to better

understand the measure performance.

C1.1 Impacts and Indicators

Table C1.1: Indicators.

No. Impact Indicator Data used Comments
Total income generated from | Main Indicator;
] fares and tickets divided by | First data
1. | Operating revenues Average  Operating total  passengers. Indicator | collection after
revenues directly provided by Brescia | the OP: year
Trasporti 2009
Total operating cost (raw, | Main Indicator;
) service and  personnel) | First data
2. | Operating costs Average  operating divided by total passengers. | collection after
cost Indicator directly provided | the OP: year
by Brescia Trasporti 2009
Tot fuel consumed per year | Main Indicator;
and by type of vehicles (It | First data
diesel; m’ cng); collection after
. Vehicle fuel the OP: year
3. | Fuel consumption efficiency Tot km travelled by fleet per 2009
year;
Fleet composition
(BST database)
Number of vehicles, Km l&:(l;ced toall
4. | Emissions CO emissions travelled by fleet per year ’
. complementary
and CO emissions per year .
Indicator;
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No. Impact Indicator Data used Comments
(kg). First data
(BST databasc) collection after
the OP: year
2009
Related to all
Number of vehicles, Km | fleet;
travelled by fleet per year | complementary
5 | Emissions NOX emissions and NOx emissions per year Igdlcator;
(kg). First data
collection  after
(BST database) the OP: year
2009
Related to all
Number of vehicles, Km | fleet;
travelled by fleet per year | complementary
. Small particulate | and SP emissions per year | Indicator ;
6. | Emissions . .
emissions (kg). First data
collection  after
(BST database) the OP: year
2009
Km travelled by each kind of Mam Indicator;
busses First data
7. | Emissions % Km clean bus collection after
(BST database) the OP: year
2009
Fleet composition by type of glam Indlcato(ri;
. NCG busses/total | fuel st ) ata
8. | Emissions floet collection after
(BST database) the OP: year
2009
Complementary
Measurement  of  noise Irfdlcator;
9. | Noise Noise perception perception for a bus driver at | First data
work. collection  after
the OP: year
2009
Main Indicator
Data come from the tele-data | Referred only to
. collectors situated in the | Line 1;
. S Accuracy of time .
10. | Service reliability keeping town centre. First data
BST dat collection after
(BST database) the OP: year
2009
Number of passengers of the | Main Indicator
1 Vehicle occupancy | Average occupancy linel recorded by the | Referred only to
: validation machines located | Line 1;
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No. Impact Indicator Data used Comments
on board. First data
Number of trips covered by collectlon' after
linel busses the ~OP:  year
2009
Complementary
Indicator
o ) Customer Satisfaction | pirct data

12. | PT quality increase | Environmental care questionnaires results collection after
the OP: May
2009
Complementary
Indicator;

13. | Fuel consumption Average fleet age Average age of the fleet First data
collection  after
the OP: year
2009
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Detailed description of the indicator methodologies:

Indicator 1 (AVERAGE OPERATING REVENUES) — Ratio of total income generated from
fares and tickets divided by the total passengers.

Indicator 2 (AVERAGE OPERATING COST) — Ratio of total operating costs incurred by the
fleet (or linel) divided by the total passengers.

Indicator 3 (VEHICLE FUEL EFFICIENCY) — Vehicle fuel efficiency for each type of vehicle
composing the fleet measured in MJ/v*vkm. In particular, the fleet composition is referred to the
fleet which is active at the end of each year, considering the dismissing of the older vehicles.

Indicator 4 (CO EMISSIONS) — The calculation of the CO emission has been performed using an
internal model (similar to COPERT) based on fuel consumption by each vehicle composing the
fleet from Jan to Dec 2008 and on the emission factors for the specific pollutant agent. In
particular, the fleet composition is referred to the fleet which is active at the end of each year,
considering the disuse of the older vehicles.

Indicator 5 (NOx EMISSIONS) —The description of this indicator is similar to the description
reported above (see Indicator 4).

Indicator 6 (SMALL PARTICULATE EMISSIONS) — The description of this indicator is similar
to the description reported above (see Indicator 4).

Indicator 7 (% KM CLEAN BUS) — It’s the percentage between the cover clean km and the total
km.

Indicator 8 (N. CLEAN BUSES) — Number of NCG busses/number of complete fleet

Indicator 9 (NOISE PERCEPTION) — Measurement of noise perception for a bus driver at work
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e Indicator 10 (ACCURACY OF TIME KEEPING) — Number of percentage of PT on linel that
arrive within an acceptable interval (3min) around the planned times given by timetable.

e Indicator 11 (AVERAGE OCCUPANCY) — Passengers per trip of Line 1. Number of passengers
recorded + 60min ticket recorded per trip in the given period (3monthly).

e Indicator 12 (ENVIRONMENTAL CARE) - The data is collected in Customer Satisfaction
questionnaires each 4 months with interviews to the users. The related question is: "Brescia
Trasporti takes care for the pollution’s reduction."

e Indicator 13 (AVERAGE FLEET AGE) —This indicator is linked to the indicator n. 3 “Vehicle
fuel efficiency”, as younger busses have new technologies that save fuel.

It’s important to stress that indicators 1 (Average Operating revenues), 2 (Average operating cost), 3
(Vehicle fuel efficiency), 4 (CO emissions), 5 (Emissions), 6 (Small particulate emissions), 7 (% Km
clean bus), 8 (NCG busses/total fleet), 9 (Noise emission), 12 (Environmental care) e 13 (Average
fleet age) - which are related to the calculation of the operative costs/revenues, the fuel efficiency,
the pollutant emissions, the km travelled by clean vehicles, the number of methane gas powered
vehicles, the levels of noise perception, the environmental care and the average age- are referred to
the whole fleet (in particular to the fleet which is active at the end of each year, considering the
disuse of the older vehicles);indicators 10 and 11 - which express the service punctuality and the
overcrowding on board - are referred to the linel, which was set as “demo area” of the measure.

C1.2 Establishing a Baseline

The Municipality of Brescia is historically characterized by a unitary public transport service
management. The local public transport system in Brescia, since the beginning of the Sixties, has been
based exclusively on busses (previously there were also tram and trolley busses). Since 2001 LPT has
been managed by Brescia Trasporti SpA (BST), after the asset-stripping experienced by ASM Brescia
SpA.

Brescia Trasporti is part of Brescia Mobilita SpA (Metropolitan Mobility Company), which deals with
people/freight mobility processes and traffic management.

Since July 2004 transport Company has managed TPL service both in Brescia and in the 14 neighbour
Municipalities.

Recently the recurrent substitution of the older busses has been made introducing methane gas
powered vehicles instead of the diesel ones. Methane gas powered vehicles can be refuelled directly at
the bus depot, where there’s a methane gas compressing/filling station (one of the few examples in
Italy), owned by the company itself.

Methane gas powered busses, which are newer and less polluting, cover the major part of the service,
while the oldest vehicles are used mainly during peak hours.

As the operative phase of the measure was set on March 2009 (when the new busses were put into
operation), year 2008 has been chosen as Baseline. In 2008 the fleet was composed by 110 diesel
powered busses and by 89 methane gas powered (total number of vehicles: 119). It’s important to
specify that before 2008 no 18mt bus had ever been purchased. As a matter of fact, vehicles were 95%
12 m long and 5% 8 m long. Minibuses are used for the On demand service “Accabus”, for the
“Bussola” (which links two peripheral parking) and for the bus service in the smallest downtown
roads.
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The original main goal of the Measure was the purchase of 40 new methane gas powered busses. The
first 20 18 m busses substituted in full the busses running on Linel, which is one of the most important
(and loaded) bus line in Brescia and which strongly structure the mobility network of the city. This is
the reason why specific indicators were chosen to monitor the whole fleet, while others were related to
line 1 only.

The following tables show the baseline situation of the indicators according to the two categories
mentioned above: indicators referred to the whole fleet (Table 1) and indicators referred to Linel only

(Table 2).

Indicators related to the whole fleet

BASELINE (2008)

1) average operating revenues

A = 0,269 €/passengers

2) average operating costs

A = 0,585 €/passengers

3) fuel efficiency of the fleet (MJ/v*vkm) | 0,4628
4) CO emissions (g/ v¥*vkm) 0,4138
5) NOX emissions (g/ v¥vkm) 1,2639
6) Small particulate emissions(g/ v*vkm) 0,0147

7) % Km clean bus

54,86 % of kms travelled by clean busses/total kms

8) NCG busses/total fleet

45% of clean busses / total busses;

9) Noise perception

Average noise level: 72,8 db(A)

12) Environmental care

Result of customer satisfaction 2008/1: 6,79/10

Result of customer satisfaction 2008/1I: 7,08/10
Result of customer satisfaction 2008/111: 7,19/10

9 years

13) Average fleet age

Table 1 — Baseline for the indicators related to the whole fleet

BASELINE (2008)
89,9% of trips

Indicators related to the Line 1
10) Accuracy of time keeping

11) Average occupancy 86,89 passengers/trip

Table 2 - Baseline for the indicators related to Line 1.

C1.3 Building the Business-as-Usual

BaU scenario is built following mainly two approaches: when consolidated historical data series were
available, the projection of the trend curve has been made; otherwise assumptions have been taken
basing on both the technical manager declarations and the fleet composition trend. It’s important to
highlight that the methodological assumptions, on which the BaU scenario has been built, take
inspiration from the historical policies adopted by the transport company, as they are able to clarify the
BaU context without the Civitas initiative. Therefore, the “transport” approach has been as much as
possible simplified.

The BaU construction has been based on the following two aspects:

e the consolidated Brescia Trasporti policy to renew the fleet introducing CNG busses (since the

end of the Nineties);

an in depth examination of the Linel, which is one of the most important bus lines in Brescia.
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In this direction, it’s very important to underline that both aspects can be considered as complementary
one to the other (and not alternative): on the one hand, emphasis is given to the measure impacts in the
overall fleet renewal - through the monitoring of indicators n.1 (Average Operating revenues), n.2
(Average operating cost), n.3 (Vehicle fuel efficiency), n.4 (CO emissions), n.5 (Emissions), n.6
(Small particulate emissions), n.7 (% Km clean bus), 8 (NCG busses/total fleet), n. 9 (Noise emission),
n.12 (Environmental care) e n.13 (Average fleet age) ; on the other hand, the focus on Linel - through
the calculation of indicators n.10 “Accuracy of time keeping” and n.11 “Average occupancy” - can
provide precious information to better understand the local context, with a view to the measure up-
scaling (for more details see the section C4).

The first aspect is well synthesized by the fleet renewal historical trend, which surely modifies the
relative pollutant emissions (see the following Graph 1).

140

120

100 -

o

80

NIRRT N

0 - !
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
gasoline S curo 0 euro 0 +crt filter S cyro 1 S curo 2 BN methan gas methan gas

Graph 1 Brescia Trasporti fleet renewal historical trend

The second aspect is particularly interesting for the evaluation of the measure effectiveness, in relation
to the metro start up in 2013, when, thanks to the CIVITAS funding, all the diesel busses will be
disused and the fleet will be entirely composed by CNG methane powered busses (including 2 new
generation 8mt busses ).

It’s important to underline that in the BaU social and economic conditions have been taken into
consideration.

As regards the economic indicators n.1 “Average Operating revenues” and n.2 “Average operating
cost”, the historical series of the indicator is not available, therefore the following considerations have
been made: in terms of total operating revenues the BaU scenario in 2012 can be considered similar to
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the Baseline situation (2008),while as regards the total operating costs, it’s possible to assume an
yearly increase by 1% (due to an average increase of the fuel cost, keeping constant the mileage of the
fleet). Analysing the historical fleet renewal trend (Graph 3), new busses are usually purchased every
2-3 years. In 2008 Brescia Trasporti purchased new busses, therefore costs and revenues in 2012 can
equal those in 2008.

In 2012 the total number of passengers could have been different from those in 2008, therefore the
data projection, using the historical data series up to 2008, provided the estimation of the bus network
passengers in 2012. The obtained BaU values for the total number of passenger year 2012 are reported
in Graph 2.
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Graph 2 BaU scenario of the total number of bus network passengers a year, basing on the historical data
series

Indicators related to the whole fleet | BaU (2012)
1) average operating revenues 0,234 €/passenger
2) average operating costs 0,524 €/passenger

Table 3 - BaU for the indicators related to the whole fleet

As regard indicators n.3 (Vehicle fuel efficiency), n.4 (CO emissions), n.5 (Emissions), n.6 (Small
particulate emissions), n.7 (% Km clean bus), historical series were not available, therefore the
following considerations have been made:
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e the bus urban network was substantially modified in 2004, when it was extended to the
suburban area of Brescia. Therefore, since 2004 the total number of km travelled by the whole
fleet can be considered constant, because the fleet itineraries, frequency or capacity didn’t
vary considerably;

e the km covered by each kind of vehicle has been set constant;

e the fleet composition has been estimated in 2012, keeping the same kind of vehicles of the
baseline situation but varying the number of vehicles.

As a consequence of the methodological assumptions mentioned above, in the BaU scenario, the
energy and the fuel consumption are constant respect to the baseline situation, while the emissions
slightly increase.

Indicators related to the whole fleet | BaU (2012)

3) fuel efficiency of the fleet (MJ/ v¥*vkm) | 0,535

4) CO emissions (g/ v¥vkm) 0,4635

5) NOX emissions (g/ v¥vkm) 1,6121

6) Small particulate emissions(g/ v¥*vkm) | 0,0156

7) % Km clean bus 54,86 % of kms travelled by clean busses/total kms

Table 4 - BaU for the indicators related to the whole fleet

Aiming at estimating the indicator n.8 (NCG busses/total fleet), the only variable parameter is the
number of busses composing the fleet. The estimation of the fleet in 2012 has been done projecting the
historical trends (Graph. 3) for each kind of bus.

2008
2007
2006
2005
2004
2003 =
2002
2001
2000 |m
1999
1998
1997
1996

0 50 100 150 200 250

1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

gasoline 4 4 4 4 4 4 4 4 4 4 4 3
M Diesel 170 170 176 187 187 158 154 154 152 151 128 116 110
W methan gas 34 38 38 46 46 73 73 89

Total 174 174 180 191 191 196 196 196 202 201 205 192 199

Graph 3 Evolution of the Brescia Trasporti bus fleet composition (historical data series)
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Graph 4 Evolution of the Brescia Trasporti bus fleet composition

The BaU scenario for the indicator 9 (Noise perceived by driver) equals the Baseline value, because
the estimated fleet renewal doesn’t significantly influence the average noise produced by the fleet.

Indicators related to the whole fleet | BaU (2012)

8) NCG busses/total fleet 53% of clean busses / total busses

9) Noise perception 72,8 db

Table 5 - BaU for the indicators related to the whole fleet

As regards the environmental care, the historical series of the results obtained for the customer
satisfaction survey are available, therefore, in order to calculate the BaU scenario of the indicator n.12
in 2012, it’s possible to project the historical trend (see Graph 4).
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Graph 5 — BaU scenario for the indicator 12 “Environmental care”, expressed as judgement on a 0 to 10
scale. It derives from the customer satisfaction survey results.

As regard the average fleet age (indicator 13), the following considerations have been made: the BST
historical policy is to keep the fleet younger than 10 years. The purchase of new vehicles for the fleet
renewal are made in alternate years and depending on the availability of financial contributions (such
as for example the Lombardia Regional funding). BaU scenario in 2012 can be set on 9,5 years. This
value takes into consideration the following events:

e since July 2004 also the suburban area has been served by the bus network;

e in 2008 (baseline year) new vehicles have been purchased, therefore, the average age is lower
than usual and is 9 years.

Indicators related to the whole fleet | BaU (2012)
12) Environmental care 8,24/10 (Nov 2012)
13) Average fleet age 9,5 years

Table 6 — BaU scenario for the indicators related to the whole fleet

Indicator n.10 (accuracy of time keeping), referred to Line 1, evaluates the busses punctuality during
their passages in the city centre. As it’s not possible to estimate the BaU scenario in 2012 basing on
historical data series, the following assumption has been taken: bus punctuality mainly depends on
function of the bus frequency and capacity (excluding the traffic congestion which can be considered a
non-governable external factor). As it has been assumed that without CIVITAS itineraries, frequencies

INANCED Page 20
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and capacities wouldn’t have changed compared to the baseline situation, it’s possible to say that
indicator n.10 in 2012 can equal or be, at worst, lower than the baseline value.

In this specific case, the value equals the baseline one, because Line 1 runs on a dedicated lane,
therefore it’s less conditioned by delays due to external factors than other lines.

As regard indicator n.11 (average occupancy), the BaU scenario can be estimated basing on the line 1
passenger historical trend projection (Graph 5) and assuming the same number of rides registered in
the Baseline year.
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Graph 6 BaU scenario of the number of Line 1 passengers

Indicators related to the Line 1 BaU (2012)
10) accuracy of time keeping 89,9 %
11) average occupancy 102,56 passengers/ride

Table 7 — BaU scenario for the indicators related to the bus Line 1
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C2 Measure results

The results are presented under sub headings corresponding to the areas used for indicators —
economy, energy, environment, transport and society.

C2.1 Economy

Table C2.1.1: Results obtained for the Indicators corresponding to area “economy”

Indicator Before After BaU Difference: Difference:
(year 2008) (years 2009- | (years 2009- | After —Before | After — B-a-U
2011) 2011)
year 2009: year 2009: -0.01
A=0,259 A= 0,259 € ;lssen or 0 €/passenger
€/passenger €/passenger P g
1) average _ year 2010: year 2010: -0,012 n
operating 2/ az’i?lg o A=0,257 A= 0,250 €/passenger ¢ /O’OO7
revenues P g €/passengers €/passenger passenger
year 2011: year 2011: n
A=0,281 A=0,241 g/ogglzn er €/O,O4
€/passengers | €/passenger p & passenger
year 2009: year 2009:
A=0,572 A=0,562 g/ Oe,l(s)::n er g/ Oe’l(s):en er
€/passenger €/passenger P & P &
2) average A=0,585 year 2010: | year 2010: | o1 +0,026
operating costs €/passenger A=0,74 A= 0,548 €/passenger €/passenger
€/passenger €/passenger
year 2011: year 2011:
A=0613 A=0,536 g/oa’lggfn er g/oa,l(s)zgn er
€/passenger €/passenger P & P &

The average operating revenues (indicator 1) increased from year 2008 to year 2011.

In 2011 (42.006.599 passengers) an overall decrease of LPT passengers is observed respect to the ex
ante situation (in 2008 there were 42.692.823 passengers).

The operating revenues are calculated in relation to bus fares (occasional + systematic users)

In 2009-2010 there was a slight decrease of the occasional users. In 2011 the ticket fare increate from
1,00€ to 1,20€) with a general decreasing of the number of passengers (about -1.3%, in the year
2010/2011)

On the contrary, at the same time, passengers transported on Line 1 register an increasing trend, even
if on this Line the frequency of the busses was reduced thanks to the introduction (within this Civitas
measure) of vehicles with higher capacity (18mt long buses).

CiViTAS | POINTER

FINANCED Page 22




Measure title:

City: Brescia

CLEAN AND
TRANSPORT FLEET IN BRESCIA

Project:

ENERGY

MODERN

EFFICIENT

Measure number:

PUBLIC

01.06

It important to highlight that in 2011 higher fuel costs of diesel and of methane significantly
influenced the operative costs, that were also influenced by higher costs in general maintenance of the

vehicles.

C2.2 Energy

Table C2.2.1: Measure results for the indicators of the category “Energy”

Indicator Before After BaU Difference: Difference:
ear ears - ter —Before ter — B-a-
(year 2008) (y 2009 After —Bef Aft B-a-U
2012)
year 2009 year 2009 +0,3587 03915
3) fuel ’ ’
efficiency of the year 2010: year 2010:
fleet (MJ/ 0,4628 0.8536 0,45 +0,3908 +0,4036
v¥vkm) . .
)lfe(?;‘SZOll. ge:; 2011: 10,5752 10,548
year 2009: year 2009: 206 11
8,4 years 9,5 years ’ ’
13) Average year 2010: year 2010:
fleet age 9 years 9,3 years 9,5 years 03 -0.2
year 2011: year 2011:
9,9 years 9,5 years 0.9 +04

Comments concerning indicators n. 3 and 13 are reported under the following “C.2.3 Environment”

subheading.

C2.3 Environment

Table C2.3.1: Measure results for the indicators of the category “Environment”

Indicators Before After BaU Difference: Difference:
(year 2008) (years After —Before After — B-a-U

2009/2012)

4) CO emissions year 2010: year 2010:

(¢/ vivkm) 0,4138 0,701 0.4033 + 02873 02978
ot et g o
%'eél61'92009: {ef‘ggé"”‘ +0,8051 +0,900

5) NOx . .

emissions (2/ | 1,2639 gefzrgimo. {3*‘5327010' +0.,8645 +0,8747

v¥vkm ) > i
year 4@0“‘ year 6250“‘ +1,1909 +1,0483
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Indicators Before After BaU Difference: Difference:
(year 2008) (years After —Before After — B-a-U
2009/2012)
year 526009’ geglr329°°9‘ +0,0209 +0,0217
6) Small ’ ’
particulate year 2010: year 2010:
emissions 0,0147 0,0383 0,0144 +0,0236 +0,0239
(g/ v¥vkm) . .
ge(j‘:Sé“‘l' ge(;‘lrszl"“ +0,0338 10,0334
year 2009: years 2009:
7) % Km clean 67,31 % 54,86 % 1245 +12:45
bus (% of km
year 2010: year 2010:
travelled by 54,86 % o o + 15,87 + 15,87
clean 70,73 % 54,86 %
busses/total km) ear 2011: | year 2011:
% 0 §4 06 %% +18,51 +18,51
8) NCG ggﬁ,‘/z 2009: year 2009: 44% | + 11% +12 %
busses/total . :
fleet (% of clean | 45% z;%;; 2010: i;?,}; 2010: +12% + %10
busses / total
busses) ggz(l);) 2011: %Igf)l/: 2011: +14% +9%
year 2009:
Average sound
level: 72,5 | year 2009: 03 03
db(A) —1 72,8 db(A) ’ ’
(referred to 18
A q mts busses).
9) Noise | Ve{'age 807112n8 year  2010:
perception del;]i\. > | Average sound
(A) level: 72,5 | year 2010: 03 203
db(A) — | 72,8 db(A) ’ '
(referred to 18
m busses)
year 2011: year 2011: 72,8
Not Assessable | db(A) Not Assessable | Not Assessable

Indicators concerning the LPT fleet fuel efficiency (indicator n. 3 expressed in MJ/v*vkm) and the
pollutant gas emissions (indicators n. 4, 5 and 6 expressed in g/v*vkm) are calculated basing on the
mileage run by each kind of bus, in relation to its fuel type.

In particular, observing their trend, an overall increase of the emissions was registered, mainly because
of the increasing age of the fleet (indicator 13), that, notwithstanding the Civitas contribution to the
methane gas powered fleet renewal remains higher than 9 years..

The after data collection goes up to 2011 because was made on annual basis: therefore the renewal of
the fleet which took place in 2012 (see the following graph) was taken into consideration. According
to the provisional information provided by the Transport Company, the purchase of new vehicles and
the dismissing of old vehicles foreseen in 2012 should contribute in improving the average fleet age.
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In particular, BST (out of Civitas contribution) in 2012 has already purchased 6 new CNG buses (12 m
long buses).

Bgasoline | 2912 80 | 125
: | I I I
Ddiesel | " 2011 84 | 119
S - I I I I
Omethan | £ 2010 84 | 110
gas - I I I I
2009 85 | 110
: | | I I
2008 110 | 89
: : : :

number of busses

2008 2009 2010 2011 2012
Omethan gas 89 110 110 119 125
Odiesel 110 85 84 84 80
@gasoline 0 0 0 0 0

Graph 7 Brescia Trasporti fleet renewal from 2008 to 2012

Regarding the whole fleet fuel consumption and gas emissions registered an overall worsening (in the
fleet there are still EURO 1 buses that for eg. produced 2.0032gCO/v*vkm in 2010; the same
consideration can be done also concerning other pollutants).

Notwithstanding Brescia Trasporti effort in progressively introducing a clean fleet from the data is
evident that many diesel buses are still circulating.

A general consideration should be done if we compare an “EURO O+crt filter” bus with a CNG bus:
- NOx emission produced by “EURO O+crt filter” is about 120 times higher than CNG
- Small particulate produced by “EURO O0+crt filter” is about 23 times higher than CNG

Only the CNG component of the fleet (which has been the actual object of the Civitas contribution),
had an opposite trend: fuel consumption and the emissions decreased, notwithstanding the significant
increase of the methane gas powered busses mileage (indicator n.7).

BUS METHANE GAS 2008 2009 2010 2011

Km travelled per year 4.658.436 | 5.558.100 | 5.845.398 | 5.946.317
CO emissions (g/ v*vkm) 0,1854 0,1500 0,1500 0,1387
NOx emissions (g/ v¥vkm) 0,0279 0,0225 0,0225 0,0208
Small particulate emissions (g/ v*vkm) 0,0002 0,0002 0,0002 0,0002

Table 8 Pollutant gas emissions produced by the methane gas vehicles composing the Brescia Trasporti
fleet
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Without the Civitas contribution, considering the recent reduction to the LPT funding for the fleet
renewal, the situation would have been even worse, because many new busses wouldn’t have been
purchased, limiting the actions for the emissions reduction, to the crt filters installation on the oldest
vehicles.

This consideration (which is not easily quantifiable) wasn’t taken into account in the BaU scenario,
which was built basing only on the projection of the historical fleet composition by type of fuel. This
is the reason why the BaU scenario can be considered slightly better than the actual ones.

Analyzing the results obtained for indicator n. 8 (% of clean busses/total busses), alongside the
achievement of the goal of increasing the methane gas powered vehicles, it’s possible to recognize the
transport company policy to speed up as much as possible the purchase of the new vehicles (the
number of CNG busses respect to the whole fleet increased by 11% already in 2009) and the
implementation of the 18m busses for the renewal of the whole Line 1.

C2.4 Transport

Table C2.4.1: Measure results for the indicators of the category “Transport”

Indicator Before After BaU Difference: Difference:
(year 2008) (years 2009/2010) | (2008-2012) After — | After — B-a-U
Before
year 2009: years 2009:
average value: average value: -3,6 -3,6
86,3% of trips 89,9 % of trips
10) accuracy of average value: year 2010: years 2010:
time keeping (% of 89 9(5 ' average value: average value: +0,1 +0,1
trips) e 90,0% of trips 89,9 % of trips
year 2011: years 2011:
average value: average value: +0,7 +0,7
90,6% of trips 89,9 % of trips
year 2009: year 2009:
101,74 89,37 + 14,85 +12,37
11) average . .
occupancy 86,89 year 2010: year 2010: +23,97 +17,61
. 110,86 93,25
(passengers/ride)
. year 2011:
year 2011: 110,38 98,06 + 23,49 + 7,82

As regard indicator n.10 (accuracy of time keeping), referred to the line 1, it’s interesting to remark the
following phenomenon: considering the monthly average values referred to two monitoring bus
stations (next to the General Hospital and to the Train Station), a higher time accuracy is observed at
the Hospital station (near to the terminus, from which line 1 departs), while a lower time accuracy is
observed at the Train station (often 10% lower). This delay can be observed especially at the
beginning of the project, when the new 18m vehicles were introduced, probably because of the
difficulties in the manoeuvres on road.

Other reasons linked to the delay along the lines could be the following:
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e the presence of lanes dedicated to the bus circulation is scarce, therefore busses suffer from the
traffic congestion or drawbacks;

e presence of moving road works for the metro line station building (just along the line 1 layout)
which caused many line deviations or wastes of time especially in 2009 and 2010;

e Dbeing the most important bus line, each bus station along the Line 1 is used by the users,
causing more time for the passengers’ transport through the use of 18m vehicles.

Indicator n. 11 (average occupancy) is function of the bus frequency and capacity. The introduction of
18m busses brought to a higher number of available seats respect to the previous kind of busses which
were 12m long.

Kind of bus (length) | Seating capacity | Standing room | Total
18 m 32 124 156

12m 24 67 91

Table 9 Technical features characterizing some kind of buses composing the Brescia Trasporti fleet

The higher seating capacity on the 18m long vehicles allows to reduce the overcrowding problems
increasing the number of passengers per ride (since 2009).

Even if the bus frequency is reduced, new buses offer a more comfortable service to the users
(improved seating, air-conditioning, less vibration).

C2.5 Society

Table C2.5.1: Measure results for the indicators of the category “Society”

Indicator Before After BaU Difference: Difference:
(year 2008) (years 2009/2010) | (2009/2010) After — | After — B-a-U
Before
year 2009: year 2009: )
2009/1: 7,04/10 2009/1: 7,25/10 j: 8’;2;}8 +061073//11%
2009/11: 7,33/10 2009/11: 7,30/10 0 1’5/10 -0 ’35/10
2009/111: 7,04/10 2009/111: 7,39/10 ’ ’
12) environmental | 2008/I: 6,79/10 | year 2010: year 2010: +0.25/10 -0.21/10
care (Results of the | 2008/11: 7,08/10 | 2010/1: 7,33/10 2010/1: 7,54/10 + 0.19/10 0.31/10
customer 2008/111: 2010/1I: 7,27/10 2010/1I: 7,58/10 0/10’ :0’49/10
satisfaction) 7,19/10 2010/111: 7,19 /10 2010/11I: 7,68/10 ’
year 2011: year 2011:
2011/1: 7,54/10 2011/1:7.82/10 | 8’3}8 +($’6206/1100
2011/1I: 7,27/10 2011/1I: 7,87/10 -0 69/10 —-O ’86/10
2011/111:7,10 /10 2011/111:7,96/10 ’ ’

Users’ judgement about the BST care for environment is generally positive and this is confirmed by a
slight substantial increase of the values of the indicator n.12.
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Summary of the main CBA results (ref. Annex 3)

The CBA was out on comparing the scenario 0 (Reference case or BaU), which keeps unchanged the
fleet operating in 2008 and foresees the gradual substitution of the older buses with 12 m CNG ones,
and scenario 1 (Civitas measure), which foresees the purchase and the activation, on line 1 of new
CNG 18m long buses.

The purchase of buses described in the Civitas scenario (Scenario 1) is re-paid in approx. 4 years
(NPV>0 at 2012), due to fact that Line 1 offers a better transport service. The new buses on that line
have lower maintenance costs and produce lower emissions in comparison to scenario 0.

For more details about the CBA methodological assumptions and calculation see Annex 3.

C3 Achievement of quantifiable targets and objectives

No. Target Rating

To increase the weight of the CNG fleet (40 new CNG buses — that is up to 25% of the
whole fleet and 3 CNG buses for On demand transport service) in order to reduce emission
of Public Transport.

This objective can be considered achieved in full. The indicators able to express this
achievement are the following:

ind. 8 (CNG busses/total fleet)
Before (year 2008) = 45%
After (vear 2011) = 59%

ind. 7 (% kms travelled by clean buses respect to the total amount of kms travelled by the
fleet)

Before (year 2008) = 54,86 %

After (year 2011) = 73,37 %

Specific indicators referred to the emissions are:
1 ind. 4 (CO emissions — g/v¥vkm) *%*
Before (year 2008) = 0,4138
After (vear 2011) = 0,8817

ind. 5 (NOx emissions g/ v*vkm )
Before (year 2008) = 1,2639
After (vear 2011) = 2,4548

ind. 6 (Small Particulate emissions — g/ v¥vkm)
Before (year 2008) = 0,0147
After (vear 2011) = 0,0485

As explained in the comments to the “C.2.3 Environment” subheading, even if the fuel
consumption and the gas emissions registered an overall worsening, if the only CNG
component of the fleet is considered (which has been the actual object of the Civitas
contribution), then the observed trend is opposite. the fuel consumption and the emissions
decreased

2 To keep the fleet younger than 8 years; N.A.
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TRANSPORT FLEET IN BRESCIA

City: Brescia Project: MODERN Measure number:  01.06
No. Target Rating
The achievement of this objective is expressed by the following indicator:
ind. 13 Average fleet age
Before (year 2008) = 9 years
After (year 2011) = 9,9 years
According to the provisional information provided by the Transport Company, the purchase
of new vehicles and the dismission of old vehicles foreseen in 2012 should contribute in
improving the average fleet age. In particular, BST (out of Civitas contribution) in 2012 has
already purchased 6 new methane gas powered 12 m long buses and likely will purchase 3
new diesel powered busses and dispose 5 diesel powered old busses.
To acquire CNG 18 metres busses in order to minimize overcrowding on the busses
(because of the increase of passengers);
This objective is measured referring to the Line 1 of the bus network, as the 18m long busses
run on that line. The goal can be considered achieved in full because introducing longer
vehicles, the busses capacity increased. Therefore, the average occupancy increased without
3 worsening the bus overcrowding. The indicator able to express the objective achievement is *%
the following:
ind. 11 (average occupancy — related to the line 1 where the 18m long busses have been
introduced)
Before (year 2008) = 86,89 passengers/ride
After (year 2011) = 110,38 passengers/ride
To improve accuracy of time reducing passages of the busses and to decrease the passage of
the busses in the old town reducing trips and increasing seats
This objective is measured referring to the Line 1 of the bus network, as the 18m long busses
will run on that line. The goal can be considered achieved in full because introducing longer
4 vehicles, the bus frequency has been reduced, therefore also the passages in the city centre. * %
ind. 10 (accuracy of time keeping — related to the line 1 where the 18m long busses have
been introduced)
Before (year 2008) = 89,9% of trips
After (year 2011) = 90,6% of trips
To increase the number of passengers by 5% in the demo area.
This objective is measured referring to the Line 1 of the bus network, which is the demo area
that has been taken as reference. Looking at the data used for the calculation of indicator
n.11, it’s possible to see that the number of passengers on line 1 increased, but the target
5 hasn’t achieved, therefore this objective can be considered not achieved. o
From ind. 11 (average occupancy — related to the line 1 which is our demo area)
Before (year 2008) = 8'106'965 passengers
After (vear 2011) = 8°179°108 passengers
To increase the km covered by CNG bus by more than 60%
ind. 7 (% kms travelled by clean buses respect to the total amount of kms travelled by the
6 fleet) *%k%*
Before (year 2008) = 54,86 %
After (vear 2011) = 73,37 %
NA = Not Assessed O =Not Achieved % = Substantially achieved (at least 50%)
%% = Achieved in full % %% = Exceeded
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C4 Up-scaling of results

The measure could be theoretically up-scaled as CNG buses are only one part of the fleet. However
the complete reorganization of the bus network is foreseen, by 2013.

In this reorganisation of the network is supposed to maintain mainly the already existing clean fleet:
CNG buses (including CNG buses bought during Civitas + 6 CNG buses already bought and no put
into service yet) and Hybrid buses.

For sure “EURO O+crt filter” buses will be substituted in the network reorganization therefore benefits
related to the emissions are quantifiable as follows:

- NOx emission produced by CNG buses are 1/120 lower than “EURO 0O+crt filter” buses

- Small particulate produced by CNG buses are 1/23 lower than “EURO 0O-+crt filter” buses

C5 Appraisal of evaluation approach

The indicators were selected at the beginning of Civitas project and they were divided into different
categories: Economy, Environment, Transport and Society.

The two indicators included in the category “Economy” were useful to manage the CBA for this
measure. Several indicators were included in the Environment category in order to analyze the
emissions related to the use of the renewed fleet.

Ind. N. 12 “environmental care” was selected in order to achieve the perception by the population, of
the attention that BST give at the environment.

The indicators that estimate the whole emissions were useful to make several consideration in relation
to the BaU and the up scaling construction. At the start up of the metro line by 2013 the fleet will be
composed mainly by methane powered and hybrid busses, reducing significantly the total number of
busses of the fleet.

C6 Summary of evaluation results

The key results are as follows:

e Key result 1 — There was a shifting from 45% of CNG busses/total fleet (in 2008) to 59% in
2011 and % Km travelled by clean buses respect to the total amount of kms travelled by the
fleet, with an increasing of around 18% from 2008 to 2011, getting up to over 73% of Km
travelled by CNG buses in 2011.

e Key result 2 — Even if the fuel consumption and the gas emissions registered an overall
worsening, if the only CNG component of the fleet is considered (which has been the actual
object of the Civitas contribution), then the observed trend is opposite: the fuel consumption and
the emissions decreased.

e Key result 3 — Thanks to the measure implementation 20 CNG 18 metres busses have been
purchased in order to minimize overcrowding on the busses (because of the increase of
passengers); this objective is measured referring to the Line 1 of the existing bus network, as the
18m long busses run on that line. This goal can be considered achieved in full because
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introducing longer vehicles, the busses capacity increased. Therefore, the average occupancy
increased without worsening the bus overcrowding.

e Key result 4 — Thanks to the use of longer vehicles (reducing trips and increasing seats), the bus
frequency in the peak hour and also the passages in the city centre have been reduced; therefore
the problem of the vehicles queuing could be considered solved problem. This objective is
measured referring to the Line 1 of the bus network, as the 18m long busses are on that line.

C7 Future activities relating to the measure

The possible activities related to the measure, which can be carried out at the end of Civitas are:

- The purchase of 6 new CNG buses was done during the last few days of the project (due to
that they weren’t financially reported in Civitas) and they are going to be equipped and than
put into service by the end of the year.

- by the end of 2012 other 3 Diesel buses will be purchased and 5 old diesel buses will be
dismissed.

These future activities are an important part of the company policy, carried out in years, in order to
guarantee a more modern and competitive public transport service. This almost-consolidated
tendency won’t stop with the end of Civitas project; as a matter of fact the start up of the metro is
foreseen in 2013, therefore it will be given a new image of public transport in Brescia.
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D Process Evaluation Findings

D.0 Focused measure

This measure is a focused measure.
The reasons are the following:
- the possibility of carrying out a good Cost Benefit Analysis;
- the measure fits into the city policy towards sustainable urban transport and towards sustainability

in general.

D1 Deviations from the original plan

No significant deviation from the original work-plan was encountered, the only noteworthy exception
consists in the reduction of the buses purchased,

In the last few days of the Civitas BST purchased other 6 new CNG buses (12m long) project. These
buses haven’t been financially reported in Civitas, therefore they haven’t been included in the amount
of buses purchased during the project.

D2 Barriers and drivers

D2.1 Barriers

Process barriers are events or overlapping conditions that stimulates the process to obtain the measure
objectives/goals as described in section A1l of this Measure Evaluation Report.

In the sequel main barriers, which have been picked out during the measure, are pointed out, in
relation with the specific phase of the measure.

Implementation/operation phase

e Barrier 1: Financial barrier — budget law - Because of the “budget law” (“Patto di
stabilita”) and the financial crisis, BST reduced the purchase of new buses.

Preparation phase

e Barrier 2: Technological barriers - design - the design of the road infrastructures has
been a technological barrier; as a matter of fact, this one has caused problems for the 18
meters busses transit by particular intersections or roundabout.

D2.2 Drivers

In the sequel main drivers, which have been picked out during the measure, are pointed out:
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Preparation/implementation phase

e Driver 1: Political / strategic driver - needs - Brescia Trasporti constant care for
environment and mobility needs, led the company to increase the use of alternative fuels and
of clean and energy efficient vehicles, in order to reduce pollution, exhaust gases, noise.

e Driver 2: Involvement / communication driver - information - Brescia Trasporti
constant increase the level of the information (accessibility and up-grade) in order to promote
public transport and to rationalize and improve the accessibility of the service.

e Driver 3: Technological driver — alternative fuel - The possibility of alternative fuels
use, according the new technology offered and experimentation, has been an important driver
for the city of Brescia and also for Brescia Trasporti.

D2.3 Activities

Significant recovery action hasn’t been necessary, as this measure is proceeding as scheduled in the
project.

D3 Participation

D.3.1 Measure partners
The partners related to this measure are Brescia Trasporti and Brescia Municipality.

Brescia Trasporti is the transportation public company of the Municipality of Brescia, and has a well-
know leadership at the national level in terms of a high-quality, competitive, modern transport service.
Within the MODERN project, the role of Brescia Trasporti concerns the operation of the public
transport service, the dissemination of the culture of sustainable mobility and the promotion of CNG
fuel.

Brescia Municipality is involved in a series of integrated relationships with social actors present on
the territory with the aim to design the development of the city and of its economy and welfare
through an increasing participation of all the stakeholders and (as the maximum possible extent) of the
citizens.

D3.2 Participation of stakeholders

In this measure stakeholders are represented by inhabitants of the city of Brescia. Their direct
involvement has been possible through administering them a four-monthly customer satisfaction
survey, interviewing 1200 actual and potential users. An important event was organized on 19th
February 2009: a presentation of the 20 new CNG busses to the authorities was done, by means of a
press conference during a trial trip on the line 1. The municipality of Brescia has presented to the
citizens the acquisition of the new clean busses, carried out thanks to Civitas funding. Another
stakeholder is represented by the busses provider.
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D4 Recommendations

Based on the lessons learned from the implementation of the measure, the following recommendation
can be drawn:

D.4.1 Recommendations: measure replication

e Recommendation 1: Action to Fleet renew — in order to have more clean fleet, it’s
essential to act on buses (for example, through equipping existing vehicles with specific
filters) or to purchase new ones to replace the older diesel powered ones.

¢ Recommendation 2: Participation — it’s important to highlight the necessity of strong
integration among measure implementation, information campaigns and measure monitoring,
in order to make users aware of the reasons why the actions are undertaken (for example, a
good level of information about the initiative carried out in Line 1 is important for users in
order to better understand the reduction of buses frequency and not to see this one as a
worsening of public transport service).

D.4.2 Recommendations: process

e Recommendation 3: good choice — in Brescia has been purchased a km 0 bus already
equipped but not as requested by Italian law in force; this choice penalized Brescia. Therefore
it’s recommended to keep attention to km 0 vehicles purchase.

e Recommendation 4: geometry of roads - is strongly recommended to consider the
geometry of roads and intersections infrastructure before the purchase and putting into
operation the busses.

Page 35
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Annex 1: Data used for the BaU building

e Indicator 1 (Average Operating revenues) and indicator 2 (Average operating
cost).

These indicators have no historical data series, therefore the BaU scenario has been built using other
data series, such as the bus fleet composition (1996-2008) and the total number of total PT passengers
(2005-2008).

Bus fleet composition

years 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
methane gas

powered 34 38 38 46| 46 73 73 89
euro 2 4 4 30 32 32 32 37 37 36 36 36 42 38
euro 1 49 49 49 49 491 49 50 50 50 50 52 51 51
euro 1+crt filter

euro 0 117 117 97| 106] 106 77 67 67 66 65 40 2

euro 0+ crt filter 21 21
gasoline powered 4 4 4 4 4 4 4 4 4 4 4 3

TOT 174| 174| 180| 191| 191| 196 196| 196 202| 201| 205| 192| 199

Total number of total PT passengers:

Passengers

2005 | 38.008.558
2006 | 39.760.208
2007 | 41.459.439
2008 | 42.692.823

e Indicator 3 (Vehicle fuel efficiency), Indicator 4 (CO emissions), Indicator 5
(Emissions), Indicator 6 (Small particulate emissions), Indicator 7 (% Km clean
bus), Indicator 8 (NCG busses/total fleet)

These indicators have no historical data series, therefore the BaU scenario has been built using
other data series, such as the bus fleet composition (1996-2008) already reported at the
previous bullet point (ind. 1 and 2)

e Indicator 11 (Average occupancy)

This indicator has no historical data series, therefore the BaU scenario has been built using
other data series, such as the total number of passenger on the line 1 (2005-2008)
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Year |Passengers on line 1

2005 6'910'885
2006 7'378'402
2007 7'635'049
2008 8'106'965

e Indicator 12 (environmental care)

The historical data series used for the calculation of the BaU is the judgment to the question
included in the standard customer satisfaction survey “environmental care”

Survey date | Judgement to the question “environmental care”

Nov-04 59
May-05 5,98
Jul-05 6,63
Nov-05 6,45
May-06 6,12
Jul-06 5,9
Nov-06 6,24
May-07 7,11
Jul-07 6,87
Nov-07 6,83
May-08 6,79
Jul-08 7,08
Nov-08 7,19

CiViTAS | POINTER | &5 Page 37




8¢ obed YILINIOd | SVLIAID

S1 AJI[Iqer[a1 vjep oy ] ‘[enuue SI 310daI [eUlf oY) JT USAD ‘A[J)UOUI QUOP ‘FUIPLAI JOPIOOAI SONSWO[N] WIOLJ SINSAI UD[-O[OIYIA DN "PAIESNSIAUL oq [[IM dUI']
S1) AJuo 0s ¢] aur uo pajerado are sasng HND SIJOUW ] MU Y} [[V "SUI] Yord 0} paje[ar are eiep [V — (LSOD ONILVIAdO ADVIAAYV) T 103ed1pu] e

s1aguassed/y 1870 =V 1107 I8k
spaguassed/3 £S70 =V 010 Jeok
saaguassed/3 ST ‘0 =V 6007 184

‘NOILVNLIS 4414V

saoguassed/3 6970 =V

:(800T ¥894) NOILVN.LIS AILNV Xd

Io3uossed 810 =D
(3) ores sa1ey/syoxon WOIy SUIOD SONUAAAI SUIPN[OUT ‘DOTAISS JY) JOJ dnuoAal [euonerado [ej0] = g
(s103uassed/3) 901A13s o3 J0J dnuoAal [euonerodo aZeroay = v :a1oyM
D/4d=V

“Te9A 10d UD[-O[OIYdA (810} 9} AQ POPIAIP SIONOT) PUE SAIB] WOLJ PAJLIOUST SWOOUI [£)0) JO O1EY "UONII[[0D BIEP SAI03[QO UL 0) oNp PISIWIIXEU ST
A[Iqer[a1 eyep oy, Tenuue sI 110dal [eULj 9Y) JT USAD ‘ATY)UOW QUOP ‘SUIPLAI JOPIOIAI SOIJOWO[D] WIOLJ SINSAI UD[-O[OIYA DN "PILSNSOAUT 9q [[IM dUI'T SIY)
AJuo os 1] our'T uo pajerddo are sosng HND SINOW § MU A} [V "dUI] [OBS 0} Pajefar a1k elep [[V — (SAANTATA ONILLVIAdO ADOVHIAYV) [ 10jed1pu] o

UOI}29]|09 Bjep 1S0d X3 pue ajue X3 :Z Xauuy

90°1L0 Jsquinu ainsesyy NY3IAOW :Josfoid ejosalg Auo

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



6¢ obed YILINIOd | SVLIAID

800¢ 1oquIaod(-Arenuef FLNV-XT :UONIS[[0D BIep JO POLIdJ

‘[ong 9AES Jey) SIIS0[0UYI) MU

JABY $9sSNQ I03UNO X "TBIK B 90UO PIIBIOQR]O puE Pajdd[[0d A[[edrporidd Apeaife a1 ejep SIy [, “PopI0dal A[[edo1poldd s[[iq S J95eurll AU UI J[qR[IBAR OS[E SI
BJEp QwWes o) ‘uone)s HND SunsIxo Y} Ul Pajedo] SIAIUN0D Y} UO PLAI 9q UBD SAWNSU0d HND JO BIep oy I, '(PIPI0dal SI Blep Ay} Peo| Yoed IdYJe Syue) Pjedo]
are jodop ur) 1eaA o) SuLMp SUOP FUIYO0)SAI AY) JO WNS Y} WOIJ WO SINSAI AWINSUOI [10-SBS A} $assng HN) pue sassnq [10-se3 £q pasoduwiod s 3991 YL,

(unjAA/PIN) (D 9)/V = 9dA) Aq AOUdDDLJD [9NJ IPIYIA = d
(A) 9dKy £q S9[o1Y9A JO JOqUINN = D

{(unja) ek 1od po[eaen ur{ 10, = g

S(fIN) 9101y24A Jo 2dA1 Aq uondumsuod [ang =

:3ULMO[[0} 9U} 218 J0JROIPUI U} JO UOHL[NO[ED U} 10§ [NJASN Bjep PAPIA0Id - (ADNAIDIAAT TANA ATOTHAA) — € 10yedipu] o

saaguassed/3 €19 ‘0 =V :110T 1eoA

s1aguassed/y pLS ‘0 =V (010 18K
s1aguassed/y 7LS ‘0 =V 6007 T8oA

‘NOILVNLIS 4414V

sa19duassed/3y 6850 = V
(8002 *834) :NOILVN.LIS 41NV Xd

s1o3uassed [B10] =D

(3) (A310U9 O11OJ[D PUB 99J SA[OIYIA ‘SAIA) ‘SIBOT ‘SOUIFUD ‘SYI0M APOq “SOTUBYIIW JOJ SISO OUBUIJUIBW SB [[ONS) SIIIAIIS [BUIAIXD pUB (SAIA] ‘S[10

‘syuedeyLIqn] ‘[ong ‘syred areds se yons) SpooST JOWNSUOI/S[BLIIBWL MBI 0] PIJRI SWA)I 1S0I FUIPN]OUT “DITAIIS Y] JOJ S1S09 Jeuonjerddo [ejo], = g
(s103uassed/3) 991A19s A1) 10J $1509 [eUONRIIAO dFRIOAY = 2I0yMm

D/d=V
‘Te9A

1od (1 ourf 10) WY-O[OIYSA [B10} oY) Aq PIPIAIP (] duI[ J0) J93[F oY} AQ PaLIndul $3s0o Junerddo [0} JO oney "UONII[0d BIep 9A1}I[QO Ue 0) dnp PIsIUIXeW

90°1L0 Jsquinu ainsesyy NY3IAOW :Josfoid ejosalg Auo

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



YILNIOd | SVLIAID

0Ot obed

‘NOLLDATIOD VLVA HdLAV
879t°0 6€97°0 SOPH0 LZEE0 0808°0 (D+9)/V = (UD]ALA/LTN) KDWY 90 APIYIA (@)
(AL A/LIN) 9BRIIAY | LH'S6€°601 | €S9'LLETT ¥8L'120°0€ 12S°L¥9°TI (fN) 2d4y Aq nondumsuos [ong (V)
S8V’ SLI'E 96L°SYS 6¢cCCEL 9LY"80¢ (1 10 8Y) 2d&y £q uondwnsuoo jong
S8Y'SLIE 819°¢S9 CEO'9LS cEr69¢ (1) 2d£y £q uondwnsuod [on,g
L9¥'1 9L10°C 9L10°C 9L10°C (1/ury) 103985 uondwnsuo))
€06°16V'8 9¢t'8S9 | 108°8IC] 66T 69L°1 L9ESYL (unya) 800z ut pafeAen wy ()
SVO
cOodNdA 319+()
sn uondwnsuod onj pue 381
TVILOL Z<M.M@E sng I OdNd sng o¥Nd sng n [ony p NN
661 |68 8¢ IS 1T (a) snq "N (D)
TV.LOL | ses ueyioN [1ose3 [tose3 [1ose3 od4y 1onyg
cound |rouna| ‘o0
SVO NVHLAN sng odnda uonisodwod 3331
sng sng ong

(oW [N SH*¥€) sed aueyowr 10J pue (3y/(IN 1§) [10Se3 10J Jomod O1JLIo[Bd SUISn [JA] 0IUT PAJISAUOD (JBaK/)]) SeS dueylow pue [asaIp :uondwnsuod [on
ydeiSAyoe) snq ay) WoIy peas aIe 1997 Aq po[[oAR W YL, "Y00T JOquaod(J 0} ATenue[ Woij Jo3[F Aq PI[[QABI) W [ULY]

(19sa1p 011 pue ud ] :Snq 661 103) YOOT IPqUIO(T 03 Arenue[ WOI JAJ[F FUIUUNT :SI[OTYI A

“e)ep J[qE[IEAY

90°1L0 Jsquinu ainsesyy NY3IAOW :Josfoid ejosalg Auo

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



L obed

e YILINIOd | SVLIALID

QIONYNIA-O

(19sa1p 8 Pue OND 011 :SNq 61 103) 010 T 01 AIenue[ WOIJ JO9[J SUIUUNI :SO[OIYIA
"eJep J[qe[IeAY

01027 QU -AIenuef :3UIII[0d BIEP JO POLIdJ

‘ ‘ ‘ ‘ ‘ ‘ O=D/V
S178°0 SEIT0 S9PH0 0T1ITT (1120 VD _ s i) fovemme 00 ST (@)
(UDfA 4 A/LTA) 93BIDAY | 9TSTTSOET [ €09°ESE0T| OVIFEI8| 106T86'L| SITLESS (fA) 2d& £q uonduwmsuos jon (V)
€SL'88L'E|  6TF96F|  685°01T| SOL¥61|  THS'SIT (1 10 33y) 2d4y Aq uondwnsuod jong
L9Y'1 9L10°C 9L10°C 9L10°C (1/ury) 101083 uondwnsuo))
€EL'LST'8| 001'8SS'S| 91S661°T|  €4880S|  €9¥°0LF|  118°0TS (WnjA) 600T Ut pajoAen ury (g)
SVD LID+I JO+(
TV.LOL | ANVHLAN wamom ouna| oM oand uondwnsuod [any pue 33edI\
qory sng
sng sng sng
S61 011 8¢ vl zl 1T (a) snq "N =0
ueyjow [esaIp [9sa1p [9Sa1p [9saIp od£y 1onyg
LID+I 112+(
snq round I odNd
LOL | Suepow | snqoyy on_m sng omy___mm_ uoyisodurod 33314

‘(W /[N St*p€) Ses aueyiow 10j pue (SY/[IA ) [10seS 10J 1omod o1JLI0[ed SUIsn [JA] OJUI PALISAUOD (1BIA/[) SBF dUBYIdW PUR [9SIIP :uondwnsuod [an,g

-ydei34Ayoe) snq o) WOIy peaI A1k 199[J Aq PI[[OARI) W Y[, 6007 JOqUod(] 0} ATenue[ WOIJ J93[J Aq PI[[oALT) UL [y
(19sa1p S8 pue HND 011 :SNq SGT 103) 00T TR 03 AIenue( WO JO9[J SUIUUNI :SI[OIYIA
6007 12qUII([-ATenuef :U0NII[0I BIEP JO POLIdJ

90°1L0 Jsquinu ainsesyy NY3IAOW :Josfoid elosaig Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy




Zv obed

QIONYNIA-O

Y3LINIOd

“({W/(IN P H€) ses aueyiow 10J pue (/[N 1) [10SeS 10J 1omod OLJLIO[8d SUISN (Al OJUT PILIDAUOD (1BIK/[ SBS SURYISW puUL [98AIp :uondwnsuod [ang
ydeiSAyoe) snq ay) WoIy peas aIe 199) Aq Po[[oAR) W Y, " [0 Joquaod(d 03 ATenue[ Woij Ja3[F £q PI[[QABI) W (UL
(19sa1p 8 pue HOND 611 :Snq €07 303) 1107 1oquIod( 0} Alenue[ WOIJ JOI[J SUIUUNI [SI[OIYI A

‘ejep J[qe[IRAY
1107 12qUIddI-A1enuep :3Undd[0d lep Jo POLIdJ
9€S8°0 SEIT0 SoObH0 011 9THS‘1 08080 | (UD[ALA/LIA) ASUdIYJD [9ng IPIYIA (@)
(unfAA/PIN) 98BIIAY | OET69TLEL | SE96010T| SLSPE6'L| PPI6ESS| TLLG6SY'L (fIA) 2d4y £q uondumsuoo jong (V)
€65186°¢€ 6L 061 97S°¢61 101°SET 96181 (1 10 3y)) ad4) Aq uonduwmsuod [ang
€65186°¢€ 00t°L8S 89L°1€T 86L°191 668°L1T (1) 2d£y £q uondwnsuod ong
L9Y'1 9L10°C 9L10°C 9L10°C 9L10°C (1/uny) 103084 vondumsuo)
LITYIT'S 86€°SH8'S|  8EI'SSI'T S19°L9t PP 9TE €€9°6¢h (unyA) 010T Ut pafeAen ury (q)
SVH
zound LAD+I I 312+()
uondwinsuod [anJ pue Igedn
TV1OL m_z.«:ew:em snqoyy | QdNA Sng |OdNA sng | OdNA sng B Py P I
%LS %0¢ %L %9 %L1 snq 303 JO 9,
f v61 011 8¢ vl 1 1C (A)snq "N O
ueylow [9sa1p [9Sa1p [9Sa1p [9sa1p adAy Jonyg
zound LAD+I I 3240
sng aueyjyoaum uor —momsco 99
(N) 101 4oUtm snqoyy | ouNA sng | ouna sng | oundsng | ¥ 19l

“(OW/N SH*H€) Ses aueylow 10y pue (SY/(IN [{) [10SeS 10J 1omod d1JLI0[ed SUISn []A] OJUI PALISAUOD (1BIK/ W) SBF SueylowW (1834/1]) [9SIp ‘uondwnsuod [an,
‘ydei3Ayoe) snq oy WoIj peal dIe 199[J Aq Pa[[oArL W Y[, "] (7 JOqUId(] 03 ATenue[ wWolj Jd3[J AqQ PO[[QARI) WL (U]

90°L0

1laquinu ainsesy\

NY¥3AOW
VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

:1o8loid

elosaig

:8J}1} ainsesyy

SVLIAYD

Ao



¢ obed e YILNIOd | SVLIAID

Wwo1j Udye) e JOJ[J [10Se3 Y} J0J PAIAPISUOD OS[B (YmY/3 ul passaidxd) s103oey uoIssiud Y, Judde juenjjod o1j1oads ay) I0J SI0J0BJ UOISSIWD Y} UO PUB
800T 99 01 ue[ woi 109 Aq uondwnsuod [ang uo paseq (L YAJOD O3 Je[IWIS) [OpOW [BUIdUI Uk FUISn pouLiojrod ueaq sey UOISSIWd ())) Y} JO UONR[NI[BI AT,
8007 Joquaoog-Arenuef JINV-XA :Sunodjod ejep Jo poLdd
"TBIA B 90UO PAJRIOQE[D pUE PAJOd[[0d Apeale a1 BIep SIY [, "Sassnq Jo adA3 ayj 03 Surpioode me| uerfel] oy} £q papraoid s10joej UOISSIWD Y} pue (ses
Jueyow pue [1osed Jo soni) od£) £q 1ea4 10d uwondwnsuod [ong oYy ‘(*Ad9 ‘g oIng ‘1 oinyg ‘() 0INg) pIepuelS UOISSIWD Y} 0} PALIJAI (1930wopaads snq ay)
woIJ pear) 193[F Aq pa[[eAen sury ‘9dA) £q sassnq Jo Joquunu :JeIdud3 Ul QI8 PISn Blep SUOISSIWD O} 3)B[No[ed 03 19pI0 U] — (SNOISSIINA QD) ¥ 103edIpu] o
8€0°1 €L61°0 15850 vS88°1 0TITT| 9TrsI 0808°0 | (UDJAA/LTA) A5ud1OLYd [aNY APIYIA (@)
(UDfA A /TN 988194V Tr16£9°6¢€1 SOS6ET 9T | 69S°TEST| TSHEIT'L|PSLOLL'E| 6ILF90°L [N 2d4y 4q uondwmsuoo [an ] (V)
98¢€°€S0Y 9r9°€6¢ OLL'T9 | 66V ELI 0L6'16|  OI€TLI (1 - 3%) 2d4) Aq uondwnsuoo jon,f
98¢°€S0Y cErILY 9L6'EL €8L°LOT| ¢€¥I'0T1 09€'90¢ (1) 2d4 £q uondumsuoo [ong
LOY'T oL10T|  9L10'T|  9L10T| 9LIOT|  9LI0T (1/uny) 1030€ .4 uondumsuos
€ESHOL'8 LIE9IP6'S r'1s6 | ST oVI €CToly | STTTIL 1S€91¥ (UnjA) 110Z ut pajjeAen uny (g)
SVO| LiD+T LHO+1 +O+0
(402 K
TVLOL ANVHLAN odnd S odna ! meﬂw odnd uondwnsuod [anj pue G
sng snqoyy sng sng
%65 14! % %L %9 %11 Snq 1031 JO %
£07 611 6C 6 vl 11 1T () sng"N=D
ueyjow [2sa1p [2sa1p [2Sa1p [2Sa1p [9sa1p adKy jong
LAD+T LIO+
(482N K1 1 odnAa 31+0
TVLOL | snqoueypuw | OdNd 104N uonisodwod 394
N s sng 0dNd sng
90°10 :1laquinu aInseayy N¥3Iaon :Josloid elosalg Witle)

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



1 obed

e YILINIOd | SVLIALID

:3uImor]oy oy} e 18dA 19d SUOISSIUD ())) Ay} AJe[NO[EI 0} JOpIo Ul dpew sdojs pafrelop Ay L,
“JoImoejnuew Y} Aq dpew
$1S9} UOISSIUID 9} WO} SAWO0D J93[J SES dUBYIW Y} JOJ PISN J0J0BJ UOISSIW Y} ‘SUOISSIWD SpIepue)s QYN Y} PAONPOIUL YOIYm SIANIAIIP [1ounod ueadoiny

WOoJJ uaye) oIk Jo3[J [I0SeS JY) 10J PAIIPISUOD OS[e (Ym/3 ul passaIdxd) s1030e} uorssiud ay [, Juade juenjod oy10ads 9y} J0J SI0}0BJ UOISSIWD ) UO pUL
600Z 99 03 ue[ Wwoij 399y £q uondwnsuod [ong uo paseq (LYAJOD 03 JB[IWIS) [OPOW [BUIAUL UB JUISN POWLIOIdd Ud9q Sey UOISSID (O))) Y} JO UONe[NI[Ld Y |
6007 19qUII -AIBNURL :UOII[0D BIEP JO POLIdDJ

‘NOILLDATIOD VLVA Hd.LAV

8EIF°0 #S81°0 #S1S°0 12€7°0 €775°0 (unjAA/3) SUOISSIUd 0D
$88°9L 1€8'SC L86°8€ 9L1'8 () 1eok 1od suorssuo 0D
9€°859"F 108°81€'I 667°69L'1 LOE'SHL (unja) 183k sad yooyy Aq pajjoaes wiy
63 3¢ Ic 12 (A) s9[o1y2A JO JoqUINN
ADVAAAV LAATA |  SVO ANVHLA sng 7 0dNd sng [ OdNd sng 1+0 OUNT sng UOISSIUId (D) JO UOHE[MI[ED)
:3UIMO[[0J 9Y} I JOIBJIPUI ) JO UONB[NI[BD Y} J0J sdo)s urewr Ay J,
$88'9L 1£8°ST L86'8€ 9L1'8 (33) aeak aad suorssiu 0D
€5°C ¥ Sy vT'T (Ya|/3) S10)0BJ UOISSILD O
88€°68€°0€ €98°'LSH'9 8¥8'€99'8 068°6%9°¢ (gmY) 10917 9y £q POWINSUOD YM Y
99t'8YL'L61°9T €LEETI'LIS'S TSO'PE8'89Y 'L TSS9SHOpI'E (1e0]) 30913 o1} Aq PAWINSUOD [BIH
0ST'8 LST'8 LST'8 LST'8 (1/1e9%) 2d£) Aq 1omod oyyriofe)
S8Y'SLI'E 8%9°€59 TE6'9L8 TEr'69¢€ (1) 2d4y Aq wondumsuoo [ong
SVO ANVHLAN snd 70dN4d sng [ 0dNd sng 1M+0 OUNT Sng (331) aeak aad suorssiurd 0 Jo uoneNdE)

:3uIMO[[0J o3 d1e J8oA 10d SUOISSTIO O)) A} IB[NI[EI 0} IOPIO Ul dpewr sdais payrelap oy L

“JoImoejnuUeW JY) Aq opew

S1S9) UOISSIWD JY) WOIJ SIWO0J JO9[J St dUBYIOW JY) JOJ PAsn J0JOBJ UOISSIWD Y[, ‘SUOISSIWS SpIepuels OYNH Y} PEONPONUI YOIYM SIATIOIIP [1ounod ueadoing

90°L0

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

1laquinu ainsesy\

NY3IdON

:1o8loid

elosalg Ao

:8J}1} ainsesyy




G{ obed

QIONYNIA-O

YILNIOd | SVLIAID

SVD
ANVHLANW sng

0dNd sng

LAO+1 OdNH sng

1 04Ny sng

30+0 OUNH Sng

1234 J3d uorssiud ) Jo uone[NIR)

:3urmorjoy oy} are 1894 13d suoIssIwo )) Ay} Ae[No[ed 03 JopIo ul opew sdojs pafrelop YL

“IoInjorjNURW o) Aq dpew

$1S0) UOISSIUI YY) WOIJ SAW0J JA9[J SES oURY)OUW YY) J0J PAsn J0JOB] UOISSIWI Y} SUOISSIWO SPIepue)s OY N Y} PIONPONUI YOIYM SOATIIAIIP [1ounod ueddoing

WOJJ UaYe)} 1. J99[J [10SES ) J0J PAIIPISU0D Os[e (Ymd]/3 ul passardxd) s1030ef uoIssmud Iy [, “Juase jueinjjod o1j10ads oy} J0J S10)0BJ UOISSIWD A} UO PUE

010T 99 03 ue[ woij 309[F £q uondwinsuos [anJ uo paseq ([ YAJOD O Je[IWIs) [dpow [euIdul Ue Juisn paurio1dd udaq sey UoISSIud () 9y} JO UONB[NI[eD Y],

0107 12qUIdI([-AIeNUR [ (UONII[0I BIEP JO POLId]

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

8L99°0 00S1°0 ¥S15°0 8Y1€0 €9¢8°1 €77S0 (WA 4A/3) UOISSIIS 0D
vEL'16 S6b' €T €T L9E01 €IL'S (8) 183k 15d worssiws O
001°8SS°S 9156611 €$8°80S €OV 0LY 118°02S | (Auny) 1eak 10d 10015 £q po[[oAe) Wy
011 8¢ vl 4 1T (A) S9[AIYRA JO JqUUINU
AOVIAAV SVO
sn R sn sn RE) sn UOISSTUID 0 uonemoje
TR ENTET onr 70404 sng 1O+1 QUNT sng I OdNd sng 12+0 OUNT Sng ISSIWd Q) Jo uonendE)
:3UIMO[[0] 913 918 JOJBIIPUL I} JO UOLIB[NO[RD J) 10J sdo)s urewt Y|,

vEL'16 S6b' €T €T L9E01 €IL'S (8Y) 1804 10d woOISSTLLD O

[S4 00y 060 0S‘y e (yA3]/3) S10308F UOISSTUD 0D

79€°8ST9¢ TSLELS'S 989°16%'C 8L '€0€°T 162°0SS'T| (Umy) 109 ay1 Aq pawunsuod ymy

685807 LST 1€ L8E6LSE90°S L9 S00'SY1'T ¥.6'686°S86'1 6099758617 | (189Y) 19913 oY) £q pawInsuod [edy

0SZ8 L1S8 L1S8 L1S8 L168 ] (y/eoy) 2dKy £q romod oyriofe)

€GL'88L€E 97S'16S 707°TST 081°€€T vE1'8ST (1) 2d4 £q uonduwnsuoo [onyg

SVO ANVHLAN Sng 70dNd sng LID+1 OdNd sng 1 OdNA sng 12+ OUNT Snq SNOISSIINT 0D

90°L0 :lequinu ainsesy\ NY3IAON :Josloid elosalg Witle)

:8J}1} ainsesyy




ot abed azoNYNE-O F Y3LINIOd | SVLIAYD

98¢ €S0y eV 1LY 9L6°EL €8L°L0T ev1'0l1 09€90¢ (1) 2d4y £q uonduwnsuos jon,
SVD
sn sn sn sn R b) sn
ANVHLAW  sng LYD+T OANH sng 0dNd sng LAD+1 OdNd sng [ OdNA sng 30+0 OdNH sng SNOISSIINA 0D

:3urmor[oy o dxe Jeak 1od SUOISSID ) 93 AL[NO[BD 03 JOPIO Ul dpewr sdois pI[IeIdp YL

*IoInoRJNUBW A} AQ OPLW SIS}

UOISSTW ) WOIJ SIWO0D JJ[J SES UBYIOW o} J0J PIs J0JOLJ UOISSIWD I [, ‘SUOISSIWD SpIepuels OYNd Y} PAONPONUL [IIYM SOATIOIP [10UNn0d ueadomyg
WOJIJ UdYe) dI. J39[J [10SeS3 Y} J0J PAIdPISUOD OS[e (Ym[/3 ul passardxa) S1030eJ UOISSIUD Ay I, “Judse jueinfjod o1j100ds ) 10} SI030BJ UOISSIWD Y} UO Pue [ (T
20p 03 ue[ woiy 193[F Aq uondumsuod [onJ uo paseq (LYAJOD 03 JB[IWIS) [OPOW [BUIAIUL U SUISN POWLIOIdd Ud9q Sy uoIsSiua () Y} JO UOne[NI[Ld Y |

11027 19qUIdI-AIeNUEL 1UOIJII[0I BIEP JO POLIdJ

1T10L°0 00S1°0 ¥S15°0 8Y1€°0 7€00°C €2TS0 (UD}A4A/S) UOISSTLID 0D
SLY'96 €1T’€T 190°C €61°L sy (8) 1eak 10d worsstwd O
86€°SH8'S 8EI°S8T'1 S19°L9Y PP 9TE €€9°6¢t | (unjA) 18aK 10d 109) Aq paj[oARn U]
011 8¢ vl 11 1T (A) S9[OIY9A JO JoquInu
AOVIAAV SVH
sn @) sn sn I sn UOISSTUID 0 uonenmoje
IATIE | ANVAITA  sng | ¢ OH0d snd 141 QAN Sng I OdNA sng 119+0 OANA sng ISSIWD ())) JO uonemd[E)

:3uIMO[[0J 9} 2I€ J0JBOIPUI JY} JO UOIIR[NO[ED A} 10} sdojs urews oy ],

SLY'96 €1Tee 190°C €61°L sy (8) 1eak 12d worsstwo 0D

€5°T 00y 060 0S¥y vT'C (ym/3) S1030€J UOISSIWD 0D

SSSTEISE 9b€€08°S 208°68C°C 915°86S"1 18L°CST'C (4AY) 19913 oY AQ pownSuod Yy

8€9°T68°TLYTE L8L¥88°200°S €9$°L96°€L6'T v 0€0°8LE | 889°6H8°SS8’I (1e9]) 3991J 9y £q pawNSUod [8Y

0S8 L1S8 L1S8 L1S8 L1S8 (1/1e23) odAy Aq 1omod dyyLiofe)

€6S786°€ 00%°L8S 89L°1¢€T 86L°191 668°L1T (1) 2d4y £q uondwnsuod [ong
90°L0 -Jlequinu ainseay\ NY¥3IAON :308loi4 elosaig Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



/¥ obed

e YILINIOd | SVLIALID

99%'8YL L6197 | ELEETI'LISS | TSOVES SV L | TSS9SH OV € (1e9%) 3991 93 £q pawnsuod 33
0ST'S LST'8 LST'S LST'8 (1/1e9) 2d4y £q 19mo0d oyyLIO[RD
S8Y'SLI'E 8¥9°€S9 T€6'9L8 7€Y'69¢ (1) 2d£1 £q uondwnsuoo [ang
SVO NVHLAN z0dnd 1 odNA 310+0 OdNA (3)) Jeok 1od SUOISSILD XON JO UOHE[NI[E)
sng sng sng sng
:po110dar a1k J03BJIPUL [BMIOR A} JO Pue (33]) 183K Jod SUOISSIID XON dY} JO uonemofes ) 10J sadessed urewr o) mo[og
(8007 1834) LNV XA
(SNOISSIINA XON) § 10jedIpuy o
L1880 L8ET0 ISET°0 €9L1°C 871€°0 7€00°C €TTS0 (WA ,.A/3) TOISSTUID 0D
1+1°86 9TL'E €26'C 8481 L68Y LIS ¥ (8Y) 183K 30d worsstwd 0D
LIEIY6'S €91°156 ST 6V €TTO1Y STTTTT [S€91 | (upfa) 1eak 10d 109 £q paj[aaen uny
611 6T 6 4l 1 1T () sapo1YaA JO IOqUINU
ADOVIAAV SVO LAD+T z0dnd
d sn sn . sn OISSTUID 0 uonemoje
ST TR Ry e A O+ QAN Sng 1 OdNd sng 2+0 OUNT sng uoIssId ) Jo uonemI[E)
:3UIMO[[0] 9} 9IB JOJBIIPUL I} JO UOLIR[NO[BD J) 10J sdd)s urewr oy |,
Iv1°86 9TL'¢ €26'C 881 L68Y LISV (8) reak 10d worssiwd 0D
€T 08°0 00t 060 0St vTC (yam/3) s103083 UOISSIUIS 0D
206'06L'SE ST9'LS9Y 798°0€L 8€8'750°C ¥81°880'1 vLL8E0T | (UMY]) 199]F o3 AQ pawunsuod ymy
LTOEEY 0P €€ 626 €61°S10Y L89°€5S0°0€9 T68°L89°69L'1 1L6°680°8€6 691795 LSL'T | (189Y) 199 oy £q pawnsuoo [eoy
0528 L1S8 L1S8 L1S8 L1S8 L1S8 (1/1e9y) 9d£y £q 1omod oyyriofe)
90°1L0 Jequinu ainsesyy N33IAON :1o8loid e|osaug Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

:8J}1} ainsesyy




8 abed e YILNIOd | SVLIAID

8LL'ET 9IL'TY £€6°61 0€r'8T YTL9E (83) aeak aad suorsstd XQN
8€°0 00°L 00°8 00°8 3l (4my/3) S10308J UOISSIUWD XON
79€'85T9¢ TSL'ELY'S 989'16t'C 8¥L'€0€'T 162°0SS°C (ym>y) 1093 oY) Aq pAUNSUOD YA
68S'80T'LSTTE [ L8E6LS €90 | LIF'S00'8F1°T | ¥L6686'S86T | 609°9TS 861°T (129]) 123]J oY AQ PAWNSUOD [BIH]
058 L1S8 L168 L168 L168 (1/189%) 2d41 Aq Tomod odyiofe)
€5L88L°€E 9TS ¥6S 20T'TST 081°€€T rE1'8ST (1) 2d4) Aq uonduwmsuoo [ong
SVD MO+T 1+0
sn sn Jea4 aad uorssiud x 0 uonenoe
ANVHLAW  sng | codNdAsng| o o Coajroundasng) o o g ISSIUId XON] JO uone[nde)
(6007 1234) :NOILOATTOD VLVA YALAV
6€97°1 6L20°0 0706°0 189L°0 8LSEE (unjA;A/3) SUOISSTUId XON
8VS11 S0T Sy 11€°69 866°CS (33]) reak 12d suorssto XON
9Er'859't 108'81ET |667°69L°1 |L9E°SHL (wnya) reak sad jooyy Aq pajjoae wiy
68 3¢ i< 12 (A) SOTO1YA JO JOqUUINN
ADVIAAV | SVONVHLA | z0d0d | TodNd
I sn UOISSTWII X 0 uonenoje
e e o o M2+0 OUNT sng ISSIW XQN] JO uonenofe)
811 S0T'sy 11€°69 865°CS (8Y) dedA Jod suorssiud XQN
8€°0 L 8 ad (ymy/3) s10308J UOISSTUD XON
88€"68E"0€ €OS'LSY9  |8P8'€99'8 | 068'6+9'€ (4ay) 3021y 3 £q pawunsuod Yy
90°L0 -Jaquinu ainseay\ NY3IAON :1o8loid elosalg Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



61 9bed PR E YILNIOd | SVLIAID

SVD LIAD+T
codNd J+T 1 3110+0
mz<mew=2 odnd snqoyv |ounm  sng | owna sug|ownm  sna (33) xeak 1ad uorssiud XON Jo uopendfe)
d| snqoyy
(1107 1834)
§TT00 02060 T86L°C €196°¢ 8LSE°¢C (unjA4A/3) uoIssIwd XON
adl €79°0% 81¢'SI 88L°CI 000 1€ (8) 184 30d woISSILID XON
86€°SH8'S 8C1SSI'T S19°L9% P 97E €€9°6¢Y (unyA) 1804 10d 109]) Aq paf[oAET UL
011 8¢ vl Il ¥4 (A) S9[OIY2A JO JdqUINU
SVH z0dnd 3+ 31+
sn UOISSTWID X 0 uonenoje
ANVHLAW sng snqoyy |ouna  sng| LU yng  sng T NI
06y v1 €29°0F 8TE 8T 88L°T1 000°'1€ (8Y]) 1ea4 1ad suorssiwd XQN
8€°0 00°L 008 008 &l (gA]/3) S10308F UOISSTUD XON
GSSTET'8E 9r€€08’S 708°687°C 915'86S'1 18L°2S1°C (gaay) 3097F Y3 AQ pawnsuod ymy
8€9°T68TLYTE | LYL Y] T00'S | €9S°L96°€L6™T | ¥PS0E0'SLE T | 889 S8 SSS'| (1e9Y) 319913 oy} Aq paWNSUOD [BI]
0SZ8 L1S8 L1S8 L1S8 L1S8 (1/189%) 2d4y Aq 13mod ofgrIore)
€65 ¥86'¢€ 00t"L8S 89L°1€T 86L'191 668°L1T (1) 2dA £4q uondwinsuoo [anyg
SVD codnNd 3+1 31+
sn JedA 19d uorssiud 0 uonernoye
ANVHLAW sng snqoyy | oung  sng | P OUNASE yng  sng SIS XON 30 UOREIMIED
(0107 1K)
6907 §TT0°0 02060 T86L°C SH9T'¢ 8.6¢€°¢ (unjA ;A/3) UOISSTWId XON
8LLEI 911 I¥ €€6'61 0EY'81 vTL9€ (8) 189K 30d woISSILID XON
001'8SS°S| 9156611 €¥8'80S | €9 0LY 118°0TS (uyA) 18k 10d 109]) £q pafoAeI UDy
OrTT 8¢ 14! 4! 1¢ (A) s9[o1Y2A JO JoqUINU
ADVIAAAV SVO| zoiand 1M+1| 1 OdNA
Jd sn UOISSTUWID X 0 uonenoje
1414 |ANVHLAW sng sng |oMNd  sng sng | °+0 OUNH shd ISSILIS XON Jo tonsmare)y
90°L0 :laquinu ainseasyy NY3IAON :Josloid elosalg Witle)

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



0g abed e YILNIOd | SVLIAID

€00°0 ST 9¢°0 200 (yamy/3) 10308} UOISSIWO JS
88€°68€°0€ €98°LSY'9 88°€99'8 068679°€ (4a) 1291 2y AQ poUINSUOD Y3y
99%'8%L°L61°9T | ELEETI'LIS'S | TSOVES' 89V’ L | TSS9SH OV '€ ([22Y) 1091y oY) £q pawnsu0d e
0ST'8 LST'8 LST'8 LST'8 (1/1e93) 2d4) £q 10mod oyyLIO[R)
S8YSLI'E 89°€59 T€6'9L8 TEV'69€ (1) 24y £q uondumsuod [on g

SVO MMMWHHE ¢ MW%W I MW%H tuim_:Om—MDH I83A a3d suoIssiud  JS Jo uone[nde)

:poaaodar a1e 1038dIpUL [BMIOR A} JO Pue (3Y]) JedA 1od SUOISSIID XON Y} JO uonenored ay) 10j sagessed urewr o) Mo[og

(800T 183K) "HINV X4
(SNOISSINA ALV INDILYVd TIVIAS) 9 10)edIpu] e

8PSHT 8020°0 0Z81°1 9808°€ T86LT €195°¢ 8LSE°S (WA ,A/3) UoISSTWd XON

7L v1 €09°C€E 9IT'S €T 91 SOL'8 8S€°6C (3Y) 1eak 1d vorssiua XON

LIE9Y6'S €91°'1S6 vST6vI €TTOIY §TTTTT 1S€91Y (unja) 1894 10d 10913 Aq pa[oALs) U

611 6¢ 6 vl I 1C (A) sa[o1yaA JO JqUINU

dOVIIAV SVD LUD+T cound L B 1+ UOISSIWS XON JO UOHEMIE)

1LAAT1A | ANVHLIW sngd | OdNd snqoyy snqo)y | Q4NA sng odnd sng
IvL'b1 €09°7€ 9I1°S €91 SOL'S 85€°6¢ (3y) 1ea4 1ad suorssiud XQON
8€°0 00°L 00°L 00°8 008 a4l (ya]/3) s10308F UOISSTUIS XON
206°06L'S€E ST9°LS9Y 798°0€L 8€8°TSOT| ¥81880°1 YLL'8E0T (gaay]) 3997J 9y} AQ pawNSuod ymy
LTO SEF OVY €€ | 6T6'€61°STOY | L89€SO0E9 | T68°L89°69L'T | 1L6'680°8€6 | 691495 LSL'1 ([e9Y) 1991F oy} AQ PaWINSUOD [BIY
0528 L1S8 L1S8 L1S8 L1S8 L1S8 (1/1e9) 2dAy Aq 1omod odryriofe)
98€°€50° Y €SV ILY 9L6°€L €8L°L0T €r1°011 09€°90C (1) 2d4y Aq uondwnsuoo [ong
90°L0 -lequinu ainseay\ N¥3IAOn :Josloid elosalg Witle)

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



LG obed

e Y3LINIOd

SVLIAYD

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

601 188 0S 678 IS (83 1edA a3d uorssiud S
€00°0 0ST°0 0200 09¢°0 020°0 (ga/3) s10308) UOISSILID JS
79¢€°86C9¢ CSLEL8S 989161 C 87L€0ET 16C°06S°C () 3997F 9y} AQ pawnsuod ymy
68C° 80T LSTTE|LIEO6LSEI0°C| LY SO0 8FT'C| ¥LOE686S86°'T| 6099CS861°C (189]) 199J 2y1 AQ pawnsuod [y
0S8 L1S8 L1S8 L1S8 L1S8 (1/1e9]) 2dAy Aq 1omod d1yLIo[E)
€CL88LE 9CSv6¢S c0TTsT 081°€€C PE1°86C (1) 2d4y Aq uondwnsuod [ong
SVD
c0dNy M+ 119+()
sn JedA 13d uorssrud 0 uonemoe
mz<mew=em snqoyy | ounag  sng| 1odESME| o g ISSIWD J§ JO uonemafe)
(6007 1e3K)
‘NOILLDATIOD VLVA HALAV
L¥T10°0 7000°0 €610°0 9%€0°0 L¥00°0 (unjA;A/3) SUOISSTW S
16 696 611 € €L () 189K 10d suorssmwuo JS
9Eh'8S9"H 1088IE T |66T69LT  |L9€°ShL (unja) reak 10d 1054 Aq pajjoaen Ury
63 3¢ i< 12 (A) s9[o1y2A JO JoqUUINN
AOVIHAAY | SVO NVHLAIN 31040
sn sn UOISSTUID 0 uone[nde
el T zodNd SNg | 1OUNASNE | e ISSIWD g JO uonemofe)
16 696 611 ¢ €L (3Y]) 1ea4 1od suorssiwd Js
90°L0 -lequinu ainseay\ N¥3IAOWN :j108loid elosalg Ao

:8J}1} ainsesyy




26 abed

e Y3LINIOd

SVLIAYD

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

148! IL8 o SLS I%% (8Y]) 1894 10d wOISSTID S
86€°SH8'S 8ET'S8T'T S19°L9% €vy9Ce €€9°6€Y (unya) 1eak 1ad 100[) Aq poyjosen Ury
011 8¢ 14! I1 12 (A) so7o119A JO JOqUINU
ADVIAAYV SVO coand MO+]
sn d sn OISSTUId 0 uonenyje
1AA1d | ANVHLAIN sng SnqOIV | ONAA sngy I O¥Nd sng 3+0 OUNA sng UOISSIUId J§ JO uUonemae)
pII IL8 9% SLS € (3 aeas aod uorssiun 4§
€00°0 0S1°0 0200 09€°0 020°0 (YA3]/3) SI030€J UOISSILD JS
§SSTEI 8¢ 9p€'€08°S T08°687°C 9158651 18L°CST°C (yamyy) 109[J oty £q pawNSUOd YMH
8€9°T68'TLYTE [ L8L'F88'TOOS | €95 L96'ELET 778°0£0°8LE 889°G#8°5S8'I (129 100[J oY) AQ PAWINSUOD [BIH]
0ST8 L1S8 LTS8 LTS8 LTS8 (1/1e03) 2dAy Aq 1omod dyyrio[e)
£65¥86'¢ 00t'L8S 89L'1€T 86L°191 668°L1T (1) 2d4y £4q uondunsuos jon,g
SVO zodnd 14|
sn Re sn IedA 1od uorssturd 0 uonenoe
ANVHLAIN  Snd snqo1V | 0UNd sng I O¥Nd sng M+0 OUNA sng ISSIWId J§ Jo uope[nd[e)
(0107 134)
95€0°0 20000 €610°0 0L00°0 69%1°0 L¥00°0 (unjAA/3) uoISSIUId JS
601 188 0S 628 IS (3Y) 1894 10d UOISSTUID S
001°'8SS’S|  91S661'1 €78°80S €91°0LY 118°02S (unyA) 1824 12d 10315 AQ paf[oALL UL
Ot 8¢ 14! 4! 1 (A) s9[o1y2A JO JoqUINU
AOVAIAY RV < ouny Al I 0 (unyA/3) UoISSIWd XN JO uone[md[e)
LAATA |ANVHLAW sng snqo)y | OUNA sndg |OANA snd |OANHA sng
90°1L0 Jequinu ainsesyy N33IAON :1o8loid e|osaug Ao

:8J}1} ainsesyy




e YILINIOd | SVLIALID

QIONYNIZ-O

"SOI)OWO[ I [B30) AU} 0 UOIIR[AI Ul ()7 O] 03 "Ue[ WOIJ Snq [BOLIOJ[d pue snq DN Aq PI[[OARI) SIIOWO[TY]
800¢ 1oquidos(-Arenuef FINV-XH
:3unoo[[0d BIEP JO POLId]
‘ydei3Ayoe) snq oy) WOy peal a1e elep Y) Ylog "W 210} OU) PUB W UBI[O JOA0D A} U2aMIAq 93.Iud01ad o3 s 3] — (SN NVATID I %) L 10)edIpu] e

S8+0°0 20000 1L€0°0 9180°0 0L00°0 €091°0 L¥00°0 (unjA;A/3) UoOISSTUId JS
911 §e0'1 011 84 6¢ v (8Y) Jeo4 10d uorssiwo Js
LIE9Y6'S €91'156 ST ovl €ccoly gceeee 1S€91Y (unya) Teah 1ad 193[f Aq paf[oAeL W
611 6¢ 6 14! I1 IC (A) s9[o1yoA JO JoqUUINU
HIVHIAY SVO LAD+T (4 ARONE | I 140

SUOISSIUId JS JO uonemafe)
IAATd |INVHLIW sng| odndsng | 0dNd sng|odnd snd|0odnd sng|odnd sng

911 S70°1 011 Iy 76€ Iy (3 1eak aad uorssiwd 4§
€00°0 0220 0ST°0 0200 09€°0 020°0 (4a}/3) S10308] UOISSIWD S
206°06L"8€ ST9'LS9Y 798°0€L 8€87S0°T| #81'880°1 YLL8E0'T (gaa)) 3997F 9y} AQ paWNSUOd ymy
LTOSEF OV €S| 6T6°€61'STOY | L89°€S0'0E9 | T68°L89°69L°T | 1L6'680°8E6 | 691 #9S°LSL'1 ([e9Y) 19913 oY1 AQ PaWINSUOD [BIY
0528 L1S8 L1S8 L1S8 L1S8 L1S8 (1/189%) 2d&y £q 1omod oyriofe)
98€°€50'Y S 1LY 9L6€L €8L°L0T €v1011 09€°90T (1) 2d41 £q uondwnsuoo [anyg
SVO LYO+T codny HO+I I HO+0 (3Y) 1834 19d uoIssIwd S Jo uonegmIe)
ANVHLAW  snd | O¥Nd shqoyy snqoyy | Q¥NA  Sng | O¥Nd sng | 0dNA sng
(1107 183K)
€8£0°0 2000°0 €610°0 0L00°0 €091°0 L¥00°0 | (U3 4/3) uoISSIUR g |
90°L0 -lequinu ainseay\ NY¥3IAON :1o8loid elosaig Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy




G obed

YILNIOd | SVLIAID

SVO LA+ JI+] 319+() uondwnsuod
A
C.H. O\H. D ANVHLAIN odna MWMWW_ odna 1odndasng | OodNA Png
sng snqoyy sng sng pue I3edIAl
(1107 1e34K)
%ELOL %Y EY1 %99°G %S56°€ %CE'S w301 JO %
i LTTYIT'S 86£°SV8°S 8EI'G8T'T SI9°'L9Y vy’ 9Te £€€9°6¢Y | 010T Ul pa[[oAes) Wy
(reak/uny) sn sn I sn sn n sn uodumsuod
LOL SVD ANVHLAN sng 0dNd sng 1D4+1 OUNd sng I OdNd sng 3134+0 OUNA sng jony pue 23eapy
*SOIOWOIY [0} 91} 0} UONR[AI UL ()] () 99 O} UB[ WO} SNq [BILIIJ[A pue snq DN Aq P[OARI) SONQWO[TY
(0107 134K)
%I1€L9 %ES Y1 %919 %0L‘S %1€9 wy 103 JO o,
i CEL'LST'S 001°8SS°S 91S°661°1 £18°80¢ €9v'0LY 118°0¢CS 600¢ Ul pa[[oAel) Uy
(read/uny) sn snqo I sn sn I sn uondwnsuod
LOL SVO ANVHLIAW Snd | T OUNA SN0V | 310+1 OUNd snd 1.0dNd snd ML ONASNE | L pue  oSeapy
*SI9JOWOIY [B10} A3 0 UONR[AI UL ()07 99T 03 Ue[ WOIJ Snq [BILNIJ[S pue snq HN) AqQ PI[[OARI} SOTOWO[TY]
(6007 1e3K)
NOLLDATIOD VLVA HALAV
%98‘vS %EG‘GL %802 %8L‘8 w103 J0 %
€06°16v'8 9EY'859'Y L0S'8LE L | 662°69L L 19€°SY. 800Z Ul pajone} w
ONVL13aW zodn3 I Ho+Q
(ONNWV/WX) 3TV1O0L N — snqoly | owng snaoiny| oxng snaomny uondwnsuoo |eny pue abes|ip
90°1L0 Jequinu ainsesyy N33IAON :1o8loid e|osaug Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



GG obed

YILNIOd | SVLIAID

%9¢ %061 %L %9 %01 snq 103 JO %,
i S61 011 8¢ 1 4 1T snq ‘N
uey)owWw [9Sa1p [9sa1p [9Sa1p [9Sa1p adAy 1onyg
snq c0odnNAa LAD+1 I OdNdA 3+(
uonisodurod 399
(N) LOL dueyjour sSnqoly | OANAH sng sng OodN4AH sng i 19
*J9[J [B10} Y} 03 UOLR[AI UL 6007 99(] O} UB[ WO} SNq [BOLIOJ[S pue Snq DN JO JOqUInN
6007 19qUIad9(J-ATenue( :UOIIO[0J BIEP JO POLID]
(6007 1834)
NOILDATIOD VLVA LAV
%S¥ %61 %92 %L1 snq 10} Jo %
661 68 8¢ LG 1z snqojne "N
aueyjeuwl |osalp |9salp |[9salp adA jan4
¢ odn3a l Mo+0
(N) 1oL s suemew snqoyy OodNn3 snqony | OdN3 snqony uoptsoduieo 35314
"JO[J 18103 A} 0} UONB[AI UL () (T 0} UB[ WO SNq [BILNIJ[d PuL snq HND JO JoquinN
8007 qud-L1enuer FINV-XA
(SASNA NVATID 'N) 8 10jedipuf e
%LECL %YL 11 %P8°1 %L1°S %L T %P1°S wy 303 JO 9%,
€ESPOL'8 LIEI6'S €91°1S6 12544 4! €cColy §TTTTT 1SE91y | TT10T Ul pa[[oAey) Uy
90°L0 -aquinu ainseay\ NY¥3IAON :1o8loid elosaig Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI

:8J}1} ainsesyy




96 ebed YILNIOd | SVLIAID

sassnq jug| 0) Auo Pa.LIdJAA SI danseaw Y ‘0102 I83K)
(IT 2 1 dea TITA 911 800T/t/6 JO 18'U T’ 03 SuIpI0dde (V)qp 08 WnWIxew) (V)P G°7L = [9AJ] punos a5erony

SISSN( JWG] 0} A[UO PILIIJII ST AANSLIW Y} (6007 1€94)

‘NOILLDATIOD VLVA A LAV
(1o 1ded
IIA 9131 8007/4/6 30 18U "T'( 03 Surp1odoe (y)qp g wnurxew) (V)qp 87/ = [9A9] punos 95810y I0M Je IALIP snq 10 uondooiad 9sI10u JO JUSWAINSLIN

}99[J 943 JO Sassnq 9y} [[& 0} PI.LI3Ja.d SI 9.Anseawt 9y} AwOON .Eo%v HINY XA
— (NOLLdADY A ASION) 6 10jedipu) o

%6S S1 %P %L %S %01 Snq 303 30 %
_ €07 611 6¢ 6 4! I ¥4 Snq 'N
Juey)aw [9sarp [9sarp [9sa1p [9sarp [9sarp ad&y tong
LAD+T LAD+I »
(N) LOL | snqaueyjow ound N% Mwm ouna | ' ww nd ! +=m= uonisodwod 39314
snqoyy qo3y sngg d odNd sng
(1107 1e34)
%LS %0¢ Yol %S %01 snq 1031 J0 %
i vel 01t 8¢ 14! I ¥4 snq 'N
duey)IwW [2Sa1p [9sa1p [9Sa1p [2Sa1p od4 [ong
snq [402: 10 C1 LAD+I1 I 3+()
uonisodwod 399
) 101 suejow snqoyy odNnd sng | OdNA sng | OdNA sng 191
"JO3[J 18303 A} 03 UONB[AI UL ()[()Z 99 0} UB[ WOIJ SN [BILNIJ[I PUL snq HND JO JIdquInN
010T 1oqudd -Arenue( :3unod[[0d BIep JO POLId]
(0107 1©34)
90°L0 -aquinu ainseay\ NY¥3IAON :1o8loid elosaig Ao

VIDOSHAL NI LAATA LIOdSNVIL OI'Td0d INAIDITAAH ADYANHT ANV NVHTI “0l}1} einsesjy



CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT
FLEET IN BRESCIA

City:  Brescia Project: MODERN Measure number: 01.06

Measure title:

The same of 2009, because no new busses are acquired
(year 2011); the measure isn’t repeated.

e Indicator 10 (Accuracy of time keeping) - Number of percentage of PT on linel that arrive within an
acceptable interval (3min) around the planned times given by timetable. Data are monthly collected by the
tele-data collector. Only downtown passes are detected. Accuracy of time keeping of line 1 will be
investigated for the bus stops located in the city centre.

innl?; Measurement point code | tot trips Retcr(;;(sied %
Jan OSP MBEL 1559 1426 | 91,5%
STA MAZ 1546 1442 | 93.3%
Feb OSP MBEL 2352 | 2093 | 89,0%
STA MAZ 2307 | 2027 | 87,9%
OSP MBEL 2025 1922 | 94.9%
Mar STA MAZ 1995 1821 | 913%
Apr OSP MBEL 2689 | 2547 | 94.7%
STA MAZ 2639 | 2383 | 90,3%
OSP MBEL 1071 1008 | 94,1%
may STA MAZ 1056 968 | 91,7%
OSP MBEL 1845 1680 | 91,1%
Jun STA MAZ 1816 1612 | 88.8%
OSP MBEL 1905 1802 | 94.6%
Jul STA MAZ 1894 1766 | 93,2%
Ago OSP MBEL 1408 1313 | 93,3%
STA MAZ 1363 1179 | 86,5%
OSP MBEL 2619 | 2417 | 92,3%
Sep STA MAZ 2569 | 2226 | 86.6%
Ot OSP MBEL 2938 | 2640 | 89,9%
STA MAZ 2002 | 2449 | 84.4%
Nov OSP MBEL 2575 | 2278 | 88,5%
STA MAZ 2564 | 2177 | 84.9%
Dec OSP MBEL 1771 1525 | 86,1%
STA MAZ 1753 1366 | 77,9%

Average time keeping accuracy 89,9%
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

Measure title:

FLEET IN BRESCIA
City:  Brescia Project: MODERN Measure number: 01.06
AFTER DATA COLLECTION:
(year 2009);
200 To.t bus ri(]igel;son %
Line 1 rides schedule
an  OSP MBEL | 2359 2191 92.9%
STA  MAZ 2321 2052|  88,4%
OSP  MBEL | 2607 2402 92,1%
Feb ora  Maz 2584 2287|  88,5%
OSP  MBEL | 1983 1492 75,2%
Mar  ora Maz 2002 1733]  86,6%
apr  OSP MBEL [ 1649 1491 90,4%
STA  MAZ 1642 1455|  88,6%
May OSP  MBEL [ 1503 1606|  89,1%
STA  MAZ 1802 1564|  86,8%
OSP  MBEL | 1655 1463 88.4%
Jun oA MAzZ 1630 1324  812%
Jq  OSP MBEL | 1597 1329]  83.2%
STA  MAZ 1554 1109|  71,4%
OSP  MBEL | 1428 1308  91,6%
AU oTA MAZ 1360 1104|  81,2%
sep OSP  MBEL | 1858 1669|  89,8%
STA  MAZ 1829 1477]  80.8%
o OSP MBEL | 1892 1690|  89.3%
STA  MAZ 1914 1658|  86,6%
OSP  MBEL | 1796 1665  92,7%
NovistA maz 1803 1536|  85,2%
OSP  MBEL | 1214 1072 88,3%
Dee  gra maAz 1214 993|  81,8%

Average time keeping accuracy 86,3%
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

Measure title:

FLEET IN BRESCIA
City:  Brescia Project: MODERN Measure number: 01.06
(year 2010);
2010 Tot bus Bus
rides rides on %
Line 1 schedule
Jan OSP MBEL 1352 1261 93,30%
STA MAZ 1350 1205 89,30%
Feb OSP MBEL 1670 1557 93,20%
STA MAZ 1684 1505 89,40%
Mar OSP MBEL 2050 1925 93,90%
STA MAZ 2072 1908 92,10%
Apr OSP MBEL 1624 1546 95,20%
STA MAZ 1642 1475 89,80%
May OSP MBEL 1851 1717 92,80%
STA MAZ 1829 1619 | 88,50%
Jun OSP MBEL 1580 1414 89,50%
STA MAZ 1621 1340 82,70%
Jul OSP MBEL 944 850 90,00%
STA MAZ 957 787 82,20%
Aug OSP MBEL 1276 1218 95,50%
STA MAZ 1267 1151 90,80%
Sep OSP MBEL 1834 1640 89,40%
STA MAZ 1857 1604 86,40%
Oct OSP MBEL 1861 1680 90,30%
STA MAZ 1883 1685 89,50%
Nov OSP MBEL 1785 1629 91,30%
STA MAZ 1820 1621 89,10%
Dec OSP MBEL 1602 1432 89,40%
STA MAZ 1626 1413 86,90%
Average time keeping accuracy 90,0%
(year 2011);
2011 Tot bus | . Bus
rides rides on %
Line 1 schedule
Jan OSP MBEL 1651 1562 94,60%
STA MAZ 1675 1555 92,80%
Feb OSP MBEL 1670 1576 94,40%
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

Measure title:

FLEET IN BRESCIA
City:  Brescia Project: MODERN Measure number: 01.06
2 T:itdlé:s rife:Son %
Line 1 schedule
STA MAZ 1684 1553 92,20%
Mar OSP MBEL 1874 1778 94,90%
STA MAZ 1900 1752 92,20%
Apr OSP MBEL 1496 1401 93,60%
STA MAZ 1493 1349 90,40%
May OSP MBEL 1928 1809 93,80%
STA MAZ 1944 1788 92,00%
OSP MBEL 1656 1495 90,30%
Jun
STA MAZ 1659 1442 | 86,90%
Jul OSP MBEL 1411 1273 90,20%
STA MAZ 1418 1197 84,40%
Aug OSP MBEL 1306 1230 94,20%
STA MAZ 1292 1144 88,50%
Sep OSP MBEL 1800 1591 88,40%
STA MAZ 1790 1503 84,00%
Oct OSP MBEL 1835 1643 89,50%
STA MAZ 1848 1644 89,00%
Nov OSP MBEL 1771 1601 90,40%
STA MAZ 1797 1616 89,90%
Dec OSP MBEL 1645 1475 89,70%
STA MAZ 1646 1468 | 89,20%

Average time keeping accuracy 90,6%

e Indicator 11 (AVERAGE OCCUPANCY) - Passengers per trip of Line 1. Number of passengers
recorded + 60min ticket recorded per trip in the given period (3monthly). Data are monthly collected
according to the number of passes recorded and 60min ticket issued considering a coefficient related to
different elements such as missing ticket validation (as Regione Lombardia’s law)

passengers on line 1 (Jan-Dec 2008) = 8.106.965
trips on line 1 (Jan-Dec 2008) = 93303
Average occupancy = 86,89

Page 60
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT
FLEET IN BRESCIA

City:  Brescia Project: MODERN Measure number: 01.06

Measure title:

AFTER DATA COLLECTION:
(year 2009);

passengers on line 1 (Jan-Dec 2009) = 8.202.951
trip on line 1 (Jan-Dec 2009) = 80.626
Average occupancy = 101,74

(year 2010);

passengers on line 1 (Jan-Dec 2010) = 8.286.081
trip on line 1 (Jan-Dec 2010) = 74.741
Average occupancy = 110,86

(year 2011);

passengers on line 1 (Jan-Dec 2011) = 8.179.108
trip on line 1 (Jan-Dec 2011) = 74.102
Average occupancy = 110,38

e Indicator 12 (ENVIRONMENTAL CARE) — The data is collected in Customer Satisfaction
questionnaires. The data is general and collected in Customer Satisfaction questionnaires each 4 months
with interviews to the users. The related question is: "Brescia Trasporti takes care for the pollution’s
reduction. "The interview amount is 1200. The people interviewed are chosen in a double way:
interviews at the bus stop and phone interviews. For the interviews at the bus stops, the bus stops are
selected with a particular focus on terminals or on specific lines; for the phone interviews a casual
extraction among the people registered in the lists of the holders of Omnibus Card is made according to
the typology of trip loaded. 700 questions are proposed face to face at the bus stops and/or on the busses
of Brescia Trasporti and 500 are proposed by phone interview according to the references of Brescia
Trasporti. The activity has been planned associating traditional surveys (structured questions, semi
structured and open ones) and innovative methodologies tested by Summa that allows to manage the
information coming from indirect survey. According with the methodologies used, the witness is able to
express its position or opinion about certain subject without preconceived answers and taking over all
content delivered spontaneously. The obtained indications are introduced into a dynamic database and
analyzed carefully, focusing on key concepts and on the additional ones, and it is possible to draw
assessments and rigorous statistics, qualitative in-depth. Specific interviews will probably be carried out
for Civitas MODERN trough dedicated surveys to better understand the result of all measure concerning
PT implementation.

Result of customer satisfaction 2008/1 : 6,79/10
Result of customer satisfaction 2008/11 : 7,08/10

Result of customer satisfaction 2008/111 : 7,19/10

Result of customer satisfaction 2008/l — Specific question about BST attention to pollution
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

Measure title:

FLEET IN BRESCIA
City:  Brescia Project: MODERN Measure number: 01.06
Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati
f = 99,6% esprime il livello di soddisfazione in relazione agli indicatori precodificati

-~ 100% valuta I'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

Il grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 172 14,1
Soddisfatto 471 38,7
Indifferente (né soddisfatto, né insoddisfatto) 310 25,5
Insoddisfatto 191 15,7
Molto insoddisfatto 72 59
Punteggio sintetico in base 10 6,79
Deviazione standard (%) 2,18 Errore standard (%) 0,063

Result of customer satisfaction 2008/11 - Specific question about BST attention to pollution

Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati

- 99,9% esprime il livello di soddisfazione in relazione agli indicatori precodificati

= 100% valuta |'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

Il grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 189 15,6
Soddisfatto 547 45,1
Indifferente (né soddisfatto, né insoddisfatto) 274 22,6
Insoddisfatto 140 11,6
Molto insoddisfatto 62 51
Punteggio sintetico in base 10 7,08
Deviazione standard (£) 2,10 Errore standard (£) 0,060
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT
FLEET IN BRESCIA

City:  Brescia Project: MODERN Measure number: 01.06

Measure title:

Result of customer satisfaction 2008/I1I - Specific question about BST attention to pollution

Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati
B 99,9% esprime il livello di soddisfazione in relazione agli indicatori precodificati

B 100% valuta I'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

1l grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 194 15,6
Soddisfatto 536 43,2
Indifferente (né soddisfatto, né insoddisfatto) 353 28,4
Insoddisfatto 128 10,3
Molto insoddisfatto 30 2,4
Punteggio sintetico in base 10 7,19
Deviazione standard (£) 1,90 Errore standard (+) 0,054

AFTER DATA COLLECTION:
(year 2009);
Result of customer satisfaction 2009/1 : 7,04/10
Result of customer satisfaction 2009/11 : 7,33/10

Result of customer satisfaction 2009/111 : 7,04/10

Result of customer satisfaction 2009/I — Specific question about BST attention to pollution
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

Measure title:

FLEET IN BRESCIA
City:  Brescia Project: MODERN Measure number: 01.06
Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati
ol 99,9% esprime il livello di soddisfazione in relazione agli indicatori precodificati

= 100% valuta I'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

Il grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 175 14,3
Soddisfatto 497 40,7
Indifferente (né soddisfatto, né insoddisfatto) 382 31,3
Insoddisfatto 124 10,1
Molto insoddisfatto 44 3,6
Punteggio sintetico in base 10 7,04
Deviazione standard () 1,96 Errore standard (%) 0,056

Result of customer satisfaction 2009/11 - Specific question about BST attention to pollution

Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati
- 99,9% esprime il livello di soddisfazione in relazione agli indicatori precodificati

= 100% valuta |'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

1l grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 255 20,9
Soddisfatto 543 44,4
Indifferente (né soddisfatto, né insoddisfatto) 233 19,1
Insoddisfatto 141 11,5
Molto insoddisfatto 50 4,1
Punteggio sintetico in base 10 7,33
Deviazione standard () 1,96 Errore standard (%) 0,056
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Measure title:

Brescia Project:

CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT
FLEET IN BRESCIA

MODERN Measure number: 01.06

Result of customer satisfaction 2009/111 - Specific question about BST attention to pollution

Tavol: 9

100% totale soggetti interpellati

[ndicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

- 100% esprime il livello di soddisfazione in relazione agli indicatori precodificati

e 99,3% valuta |'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

1l grado di soddisfazione

CiViTAS | POINTER

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 125 10,2
Soddisfatto 539 44,2
Indifferente (né soddisfatto, né insoddisfatto) 442 36,2
Insoddisfatto 74 6,1
Molto insoddisfatto 40 33
Punteggio sintetico in base 10 7,04
Deviazione standard (%) 1,76 Errore standard () 0,050

AS INITIATIVE IS CO-FINANCED
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT
FLEET IN BRESCIA
Project: MODERN Measure number: 01.06

Measure title:

City:  Brescia

(year 2010);

Result of customer satisfaction 2010/1: 7,33
Result of customer satisfaction 2010/11 : 7,27

Result of customer satisfaction 2010/111 : 7,19

Result of customer satisfaction 2010/ — Specific question about BST attention to pollution

Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per Ia riduzione dell'inquinamenta

100% totale soggetti interpellati
= 100% esprime il livello di soddisfazione in relazione agli indicatori precodificati

~3 100% valuta |'attenzione di Brescia Trasporti per [a riduzione dell'inquinamento

1l grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 212 17,5
Soddisfatto 562 46,5
Indifferente (né soddisfatto, né insoddisfatto) 294 24,3
Insoddisfatto 99 8,2
Molto insoddisfatto 42 3,5
Punteggio sintetico in base 10 7,33
Deviazione standard () 1,95 Errore standard (%) 0,056

Result of customer satisfaction 2010/I1 - Specific question about BST attention to pollution
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

Measure title:

FLEET IN BRESCIA
City:  Brescia Project: MODERN Measure number: 01.06
Tavola. 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati
= 100% esprime il livello di soddisfazione in relazione agli indicatori precodificati

99,8% valuta l'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

1l grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 180 15,0
Soddisfatto 608 50,5
Indifferente (né soddisfatto, né insoddisfatto) 261 21,7
Insoddisfatto 105 8,7
Molto insoddisfatto 50 4,2
Punteggio sintetico in base 10 7,27
Deviazione standard (+) 1,96 Errore standard (+) 0,056

Result of customer satisfaction 2010/I1I - Specific question about BST attention to pollution

Tavola 9 Indicatore 8: attenzione di Brescia Trasporti per la riduzione dell'inquinamento

100% totale soggetti interpellati
g 100% esprime il livello di soddisfazione in relazione agli indicatori precodificati

= 99,9% valuta I'attenzione di Brescia Trasporti per la riduzione dell'inquinamento

Il grado di soddisfazione

elementi rilevati Frequenza Frequenza
assoluta relativa (%)
Molto soddisfatto 168 14,0
Soddisfatto 517 43,0
Indifferente (né soddisfatto, né insoddisfatto) 401 33,4
Insoddisfatto 89 7.4
Molto insoddisfatto 26 2,2
Punteggio sintetico in base 10 7,19
Deviazione standard (+) 1,79 Errore standard () 0,052
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CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT
FLEET IN BRESCIA

MODERN

Measure title:

City:  Brescia Project: Measure number: 01.06

Result of customer satisfaction 2011/1: 7,54
Result of customer satisfaction 2011/11 : 7,27

Result of customer satisfaction 2011/II1: 7,10

Result of customer satisfaction 2011 - Specific question about BST attention to pollution

e Indicator 13 (AVERAGE FLEET AGE) - Collected data for the ex ante are referred to
December 2008. This indicator is linked to the indicator number 3 “Vehicle fuel efficiency”, as
younger busses have new technologies that save fuel.

Period of data collecting: December 2008
Average fleet age:

CiViTAS

POINTER

Autobus EURO | Autobus EURO Atobus

Fleet iti

eet composition Ovort 1 EURO 2 methane bus TOT (N)

Fuel type diesel diesel diesel methane

N. autobus 21 51 38 89 199
EVERAGE AGE 9 years

AFTER DATA COLLECTION:
(year 2009)
Average age of the fleet in December 2009 calculated in accordance with the regional indicative.
Fleet composition Bus EURO | Bus EURO | Bus EURO | Atobus methane TOT
P 0-+crt 1 1+CRT EURO 2 gas N)
Fuel type diesel diesel diesel diesel methane
N. bus 21 12 14 38 110 195 ‘
% of tot bus 11% 6% 7% 19% 56%
EVERAGE AGE 8,4 years
(year 2010)
Fleet composition Bus EURO | Bus EURO | Bus EURO Atobus methane bus TOT
P 0+crt 1 1+CRT EURO 2 N)
Fuel type diesel diesel diesel diesel methane
N. bus 21 11 14 38 110 194 ‘
% of tot bus 11% 6% 7% 20% 57%
EVERAGE AGE 9,3 years
(year 2011)
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Measure title:

CLEAN AND ENERGY EFFICIENT PUBLIC TRANSPORT

FLEET IN BRESCIA
City:  Brescia Project: ~ MODERN Measure number: 01.06

. Bus Bus Bus Atobus Atobus

Fleet composition EURO EURO 1 EURO EURO 2 EURO methane bus | TOT (N)
0-+crt 1+CRT 2+CRT

Fuel type diesel diesel diesel diesel diesel methane
N. bus 21 11 14 9 29 119 203
% of tot bus 11% 6% 7% 5% 61%
EVERAGE AGE 9,9 years
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Measure title: Measure Name

City: ~ City Name Project:  Project name Measure number:  x.y

Annex 3: Cost Benefit Analysis

Evaluation period for CBA

The whole CBA is referred to the fleet running on Line 1, on which thanks to Civitas only CNG 18m
long buses are used, The purchased hybrid (methane-clectric) 8 long buses are used for the on demand
service "Accabus" (for disabled/elder people), for the Bussola service (which links two peripheral
parking) and for the bus service in the smallest downtown roads.

The present costs/benefits analysis (CBA) is referred to the Line 1 (Mompiano-Masaccio) of Brescia
local public transport system. In fact, since 2009 on line 1 only the new 18 m CNG buses (length: 18
m; capacity: 149 passengers of which 32 seats) are in use. The CBA base year is 2008, during which
on Line 1 20 buses were in use. After 2009, the transport offer (buses*km) is unchanged. The CBA
final year (2023) falls at the end of the technical/economical life span of the busses (that doesn’t
necessary coincide with the average age of a fleet, that is usually estimated in 15 years).

Method and values for modification

This CBA doesn’t contemplate oncoming Brescia Trasporti strategy on the occasion of the Metrobus
start up foreseen in January 2013, after which Brescia buses transport system is going to be modified.

On line 1 now only the new 18 m CNG buses (length: 18 mt; capacity: 149 passengers of which 32
seats) are in use (length: 12 m; capacity: 91 passengers of which 24 seats), but in the base-year 2008,
20 buses were in use (see Table 1), with different feeding: diesel (EuroO+crt, Eurol, Euro2) or CNG.
In particular, for the scenario 0 building (BaU) the buses partition into the different categories has
been arranged proportionally to the 2008 whole fleet, as shown in Table 1.

TABLE 1 — Estimated types and number of buses operating on line 1 in 2008

2008
Urban network fleet Line 1 fleet

N. buses % Km % N. buses Km Av.ate (years) | Dead year
EuroO+crt Buses 21 10,6%]| 745.367 8,8% 2 96.228 17 2009
Euro1 Buses 51 25,6%| 1.769.299 20,8% 5[ 228.420 13 2010
Euro2 Buses 38 19,1%| 1.318.801 15,5% 4] 170.260 11 2012
Methane Buses (length: 12 m) 89 44,7%)| 4.658.436 54,9% 9| 601.413 4 2019
TOTAL 199 100,0%| 8.491.903 100,0% 20| 1.096.321 9 -

Source: Brescia Mobilita SpA

As a consequence of the new 18 m CNG buses use on line 1, polluting emissions and maintenance
costs are decreased: in fact, runs have been reduced from 1.096.321 km to 921.576 km. Therefore,
CBA has to consider the investment costs of new CNG buses and the emission/maintenance costs
variation. Other operating cost (as bus drivers, for example) are considered unchanged.

The benefits, due to the passengers increase and to the CNG buses, which have less environmental
impact, can equal (conventionally) the operating revenues increase (financial aspect assimilated to
economical aspect).

CiViTAS | POINTER | EHE 35
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Measure title: Measure Name

City: ~ City Name Project:  Project name Measure number:  x.y

The main economic items calculated, referring to base year, are:
- Net Present Value (NPV);
- B/C ratio;
- Investment Return Rate (IRR).

The buses polluting emission data are shown in Table 2, subdivided into different bus types, used in
the CBA scenarios (diesel EuroO+crt; diesel Eurol, diesel Euro2, methane). The units of
measurements are grams of carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM),
referred to 1 kilowatt-hour energy consumption.

On first approximation, polluting emission quantities have been assumed the same for the different
methane bus types (12 m and 18 m length).

TABLE 2 — Polluting emission factors of different bus types used in CBA

EMISSION FACTOR EUROO+crt| EURO1 EURO2 | METHANE
CO emission factor (g/kWh) 2,24 4,50 4,00 2,53
NOXx emission factor (g/kWh) 14,40 8,00 7,00 0,38
PM emission factor (g/kWh) 0,02 0,36 0,15 0,003

Source: Brescia Mobilita — EURO Normative
The monetization of environmental benefits has been carried out basing on EU data, as agreed during

the last Civitas meeting in Funchal; in particular, the main polluting agents (CO, NOx, PM) data (total
external costs in urban zone), considered in CBA, are shown in Table 3 and are referred to Euro 2008.

TABLE 3 — Monetization of the main polluting agents (€2008/Kg)

EMISSION TYPE ESTERNAL COST (€2008/kg)
CO emission (*) 0,003
NOx emission (**) 3,639
PM emission (**) 420,763

Source: (*) Astra — Scenario Low External Cost - 2005

(**) HEATCO, D5 Proposal for harmonised Guidelines — Brussels, 2006
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City: ~ City Name Project:  Project name Measure number:  x.y

Scenario 0 (Reference case or BaU)

In this scenario the Brescia Trasporti public transport system and the buses types used in 2008 on Line
1 have been considered unchanged up to the technical/economic life relevant limits. The original buses
are replaced with new CNG buses (length: 12 m; estimated investment cost: 257.808 €/2009 each) to
the technical/economic life limit (dead year: see Table 1).

The total investment costs of the gradual substitution of older buses with 12 m CNG buses have been
estimated 5.274.756 €/2008 and the relevant residual value in 2023 has been estimated 1.881.330
€/2008.

No other actions on the transport service have been implemented in this scenario (i.e.: ride number
variations, different vehicle capacities, etc.) and therefore, the number of passenger (8.106.965
passengers/year) and the operating revenues (2.291.277 €/year) are the same in the time period
considered for the scenario building.

The maintenance costs have been estimated considering the annual kilometrical values, referred to the
different bus types used in this scenario (original buses and new 12 m CNG buses), as shown in detail
in Table 4.

TABLE 4 — SCENARIO 0: kilometrical maintenance costs for each different vehicle ages

YEAR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Bus City Class Diesel 12 m (€/Km) 0,0446 | 0,0894 | 0,1775 | 0,1485 [ 0,1518 | 0,4931 ] 0,3241 | 0,2346 | 0,2127 | 0,1670 | 0,6387 | 0,2482 | 0,2781 | 0,2322 | 0,6741
Bus City Class Methane 12 m (€/Km) 0,0277 | 0,0978 | 0,1560 | 0,2507 | 0,1696 | 0,2703 | 0,3772 | 0,4672 | 0,1664 | 0,1660 | 0,4883 | 0,2192 | 0,2347 | 0,2505 | 1,1448

Source: Brescia Mobilita

Scenario 1 (Civitas measure)

The present Line 1 has been analysed considering only 18 m CNG buses running on the bus line itself
(total vehicles: 16).

The whole investment cost in order to buy new CNG buses is 6.022.400 €/2009 (purchase year: 2009),
equivalent to 5.886.999 €/2008, and the residual value of the substituted original buses has been
estimated 1. 881.330 €/2008.

The transport capacity and the ride frequency are changed in comparison to the 2008 service. The
operating revenues increase, estimated during the first years, as shown in Table 5, basing on the real
number of passenger recorded in 2010 (8.286.081 passengers/year).

TABLE 5 — Estimated operating revenues increase due to the new transport service

2008 2009 2010 2011 2012 2013-2023

[Operating revenues (€2008) 2.291.277 +1,0% +1,0% +0,5% +0,5% as 2012
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The maintenance costs have been estimated considering the yearly kilometrical values, referred to
different bus types used in this scenario: original buses in 2008 (see Table 4), substituted by 18 m
CNG buses (see Table 6).

TABLE 6 — SCENARIO 1: kilometrical maintenance costs for each different vehicle ages

YEAR [ 1+ 7T 217 3T 44 1 5 [ 6 [ 7 | 8 [ 9 [ 10T 11 ] 12 13 ] 14 ] 15 ]

us Citelis Methane 18 m (€/Km) [ 0,0613] 0,1231] 0,1489 | 0,1664 | 0,1826 [ 0,3213] 0,3196 [ 0,3376 [ 0,1979] 0,1912] 0,4747] 0,3721] 0,2361 [ 0,2723 [ 0,3946 |

Source: Brescia Mobilita

The following tables (from 7 to 10) show the detailed CBA for each year of the time horizon

considered (2008-2023).

Life time cost and benefit

Table 7 Capital cost in the evaluation period (not discounted)

Cases for comparison Cost
Year CIVITAS measure -
2008
Reference case (or BAU) -
Year CIVITAS measure €5,886,999
2009
Reference case (or BAU) €527.476
Year CIVITAS measure -
2010
Reference case (or BAU) €1.318.689
Year CIVITAS measure -
2011
Reference case (or BAU) -
Year CIVITAS measure -
2012
Reference case (or BAU) €1.054.951
Year CIVITAS measure -
2013
Reference case (or BAU) -
Year CIVITAS measure -
2014
Reference case (or BAU) -
Year CIVITAS measure -
2015
Reference case (or BAU) -
Year CIVITAS measure -
2016
Reference case (or BAU) -
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Measure Name

City:  City Name Project:  Project name Measure number:  x.y

Cases for comparison Cost
Year CIVITAS measure -
2017

Reference case (or BAU) -
Year CIVITAS measure -
2018

Reference case (or BAU) -
Year CIVITAS measure -
2019

Reference case (or BAU) €2.373.640
Year CIVITAS measure -
2020

Reference case (or BAU) -
Year CIVITAS measure -
2021

Reference case (or BAU) -
Year CIVITAS measure -
2022

Reference case (or BAU) -
Year CIVITAS measure -
2023

Reference case (or BAU) -

Table 8 Maintenance cost in the evaluation period (not discounted)

CiViTAS | POINTER

Cases for comparison Cost

Year CIVITAS measure €262,137
2008 Reference case (or BAU) €262,137
Year CIVITAS measure €56,504

2009 Reference case (or BAU) €366,595
Year CIVITAS measure €113,419
2010 Reference case (or BAU) €282,152
Year CIVITAS measure €137,259
2011 Reference case (or BAU) €433,127
Year CIVITAS measure €153,381
2012 Reference case (or BAU) €164,523
Year CIVITAS measure €168.,316
2013 Reference case (or BAU) €190,075
Year CIVITAS measure €296,129




Measure title:

City:  City Name

Measure Name

Project:

Project name

Measure number:

X.y

Cases for comparison Cost
2014 Reference case (or BAU) €384,981
Year CIVITAS measure €294,506
2015 Reference case (or BAU) €272,596
Year CIVITAS measure €311,121
2016 Reference case (or BAU) €301,122
Year CIVITAS measure €182,389
2017 Reference case (or BAU) €319,401
Year CIVITAS measure €176,182
2018 Reference case (or BAU) €8006,728
Year CIVITAS measure €437,442
2019 Reference case (or BAU) €181,109
Year CIVITAS measure €342,873
2020 Reference case (or BAU) €219,804
Year CIVITAS measure €217,557
2021 Reference case (or BAU) €194,743
Year CIVITAS measure €250,972
2022 Reference case (or BAU) €311,613
Year CIVITAS measure €363,618
2023 Reference case (or BAU) €306,681

Table 9 Operating revenues in the evaluation period (not discounted)

Cases for comparison Values
Year CIVITAS measure €2,291,277
2008 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,314,190
2009 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,337,332
2010 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,349,018
201 Reference case (or BAU) €2,291,277
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Measure title:

Measure Name

City:  City Name Project:  Project name Measure number:  x.y
Cases for comparison Values
Year CIVITAS measure €2,360,763
2012 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2013 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2014 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2015 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2016 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2017 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2018 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2019 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2020 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2021 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2022 Reference case (or BAU) €2,291,277
Year CIVITAS measure €2,360,763
2023 Reference case (or BAU) €2,291,277
Table 10 Environmental emissions (not discounted)
Cases for comparison Values

Year CIVITAS measure €379,625
2008 Reference case (or BAU) €379,625
Year CIVITAS measure €12,303
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Measure title: Measure Name

City:  City Name Project:  Project name

Measure number:

X.y

Cases for comparison Values
2009 Reference case (or BAU) €348,795
Year CIVITAS measure €12,303
2010 Reference case (or BAU) €110,580
Year CIVITAS measure €12,303
201 Reference case (or BAU) €110,580
Year CIVITAS measure €12,303
2012 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2013 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2014 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2015 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2016 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2017 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2018 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2019 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2020 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2021 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2022 Reference case (or BAU) €19,026
Year CIVITAS measure €12,303
2023 Reference case (or BAU) €19,026

Summary of CBA results
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Measure title: Measure Name

City:  City Name Project:  Project name Measure number:  x.y

The CBA has been carried out on comparing the scenario 0 (Reference case or BaU) and 1(Civitas
measure) described above.

The CBA synthetical results are shown in the tables 11 and 12 reported below. All figures are referred
to Euro 2008. The average yearly interest rate estimated in the CBA is 3,5%.

TABLE 11 — CBA synthetical results between Scenario 1 (Civitas measure) and Scenario 0 (Reference
case or Bal) in year 2023.

SCENARIO 1 vs SCENARIO 0
INTEREST RATE 3,5%
NET PRESENT VALUE (€ 2008) 1.602.360
BENEFITS/COSTS RATIO 1,28
I.R.R. 21,3%

In particular, the purchase of buses described in the Civitas scenario (Scenario 1) is re-paid in approx.
4 years (NPV>0 at 2012), due to the Line 1 better transport supply and to the lower maintenance and
emission costs in comparison to scenario 0 (which keeps unchanged the fleet operating in 2008 and
foresees the gradual substitution of the older buses with 12 m CNG ones).
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