
0 Executive summary
The city of Vitoria-Gasteiz has spread traffic lights to regulate priority in several crosses without a
prior planning, usually due to circumstantial decisions or neighbourhood pressures. The characteristic
of current traffic light is rigidity, with an excessive number and length of phases. This has led to a
significant increase in travel time and a limitation of the real capability of the network.

The Sustainable Mobility Plan of Vitoria-Gasteiz establishes a network of main roads along which all
motorized vehicles, either public (bus, tram and taxis) or private can circulate. The aim is to
disincentive the traffic in the rest of the network. So, the Sustainable Mobility Plan of Vitoria-Gasteiz
has developed the so-called superblock concept. A superblock is a geographical space delimited by
main streets covering several city blocks. Superblocks concept establishes a hierarchy of streets,
according to their volumes of traffic, by separating the crossing roads from the ones just covered by
local traffic. One of the objectives of superblocks concept is in fact to reduce the traffic inside the
superblocks, bringing most of this traffic to the main streets.

The purpose of the measure is redesigning the entire city traffic light regulation in order to meet the
following objectives: to give fluency to vehicles in the basic network surrounding the superblocks
thanks to a sequence of green lights, and to give special priority to public transport. On the other hand,
dissuade traffic from crossing the inner superblocks.

It is designed a new traffic light regulation over 230 intersection regulators in Vitoria-Gasteiz. The
measure contributes as well to improve public transport system via a bus priority application in
intersections.

To design the new traffic regulation system it is necessary to have a tool to evaluate and compare the
traffic regulation alternatives in front of the above mentioned indicators. Microsimulation model is
used as the best tool for this analysis. Then, it is analysed the situation (diagnosis), helping on the
model, and make structured proposals for traffic regulation on a scaled way to make easy the
implementation and evaluation of the impacts in each step. Finally, the detailed design of the traffic
regulation plans.

The impacts of implementation have been evaluated by analysing distance and time journey with a
traffic model simulation. Additionally, by using that information it has been also estimated the related
decrease in emissions. Finally, through a telephone questionnaire to citizens it has been evaluated the
percentage of population approving the measure.

The main results of the measure evaluation were:

 It is achieved high levels of acceptance (70%), awareness (89%) and quality of service (6,74),
but the increase is low compared to ex-ante situation.

 It is achieved high frequency on weekdays (11 min instead of 20 min), even on weekends (16
min instead of 26 min on Saturday, 21 min instead of 27 min on Sunday).

 It is achieved a marked increase of average speed (12,73 km/h instead of 10,77 km/h, an 18%).

The economic impact of this measure is important due to the time savings and the high value of time.
During the year, 817.562 hours are saved by the citizens, that is, 12.180.835.80 € in terms of journey
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time savings. This is because the speed is increased so the amount of hours is lower than in the before
CIVITAS scenario. The amount of veh-km per year also is lower because users drive along the main
streets due to the new traffic light regulation makes them more attractive than going through local
streets with longer itineraries. In addition, the impacts on the public transport system are greater than
the expected ones. The bus priority regulation in 17 traffic lights intersections are additional positives
externalities.

However, the social benefit (emission and energy savings) is low in relative and economical terms.
During the year, 2.423 tonnes of CO2 and 8 tonnes of NOx are saved in the whole city. This is a great
result for health of citizens of Vitoria-Gasteiz, but in terms of money, it is “only” 438.377,89 € of
public benefit after 10 years. In fact, The CBA proves most of the benefits are private benefits, that is
benefits that enjoy users of private car due to time and fuel savings, although public benefits (benefits
that enjoy all society) are higher than cost of implementation the measure.

This measure has then achieved better results thanks to the implementation of the measure about the
building of the Superblocks Model because this new concept has allowed to distribute most of the
traffic flows in the main roads, leaving the streets inside the superblock with only local traffic. This
fact improves the global traffic optimization with the new traffic light regulation on main roads.

In summary, it can be stated that mobility policies should be constituted by a set of measures pushing
into the same direction, increasing the results and so benefits. This is the great added valued coming
from projects like CiViTAS.
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A Introduction

A1 Objectives

The measure objectives are:

(A) High level / longer term:

 To stimulate high-quality and energy efficient collective passenger transport.

 To implement demand management strategies based upon economic incentives.

(B) Strategic level:

 To make public transport more attractive to citizens through a priority over cars.

 To attract new users of public transport from private vehicles.

 To reduce environmental impacts of transport due to a more efficient network of
public transport and a decrease of use of cars.

 To contribute to superblocks concept, giving priority to the public transport.

(C) Measure level:

(1) To reduce the travel time for both users of public transport and private vehicles up to
2%.

(2) To reduce the emissions from traffic up to 2%.

A2 Description

This measure is part of the Sustainable Mobility Plan of Vitoria-Gasteiz which aims to improve the
urban quality of the city by means of different kind of actions in different fields (urban planning,
mobility, social aspects, etc.). affecting the whole city. Actions in urban planning, including the
concept of superblocks, affect the mobility system due to infrastructural changes in the road network,
specialising roads for local traffic, pedestrians, public transport, etc.

Strong changes are introduced in the mobility system in terms of new modes implementation (for
example, the tramway in service from December 2008) and new bus lines and itineraries with an
intermodal approach. Other changes are related to future intermodal centres and the arrival of the high
speed train. Non motorised modes like pedestrian and specially bikes are strongly promoted with new
infrastructure and incentivising measures, integrating them with public transport. As well as tramway
has a priority system in the intersections in order to make it as far attractive as possible, bus system
must also have a similar system at least in critical areas.

In addition, previous traffic lights were excessive and rigid because of the consecutive incorporation
of new regulated crosses in the city. Traffic lights phases were long and not adapted to the dominant
flows changing over the time of the day, producing an under-capacity road network.

For these reasons, the Sustainable Mobility Plan of Vitoria-Gasteiz establishes a network of basic
roads along which all the motorized ways of transport, either public (bus, tram and taxis) or private
run. The aim is to disincentive the traffic in the rest of the network. The Sustainable Mobility Plan
describes the parameters to adjust the traffic light regulation. This is, fluid flow in main roads, with
public transport priority, and dissuasion of the superblocks crossing traffic.
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The system must be capable to manage the new applications like the bus and tram priority systems and
also make sure that can optimise the traffic flows through the new modified network with much more
restrictions due to green modes promotion actions.

The purpose of the measure is redesigning the entire city traffic light regulation in order to meet the
following objectives: to give fluency to vehicles in the basic network surrounding the superblocks
thanks to a sequence of green lights, and to give special priority to public transport. On the other hand,
dissuade traffic from crossing the superblocks.

It is designed a new traffic light regulation over 230 intersection regulators in Vitoria-Gasteiz (see
Figure A2.1).

Figure A2.1: New traffic light regulation over several crosses in Vitoria-Gasteiz

Also, some of them are specified regulated to give priority to public transport (buses) in 4 main
roads/corridors of the city. They are 17 intersections where buses have priority to pass over the rest of
traffic and there are bus lanes or cat’s-holes for the bus (3050 meters) at busy junctions to avoid the
queues.
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Figure A2.2: New traffic light regulation to public transport priority over 17 intersection in Vitoria-Gasteiz

The measure contributes to improve public transport system via a bus priority application as well as to
optimise private traffic, under the city strategy defined in the above mentioned plan, by means of a
new traffic regulation system compatible with these city objectives.

To build such traffic regulation system the first step is to make sure that we could reach the
Sustainable Mobility Plan objectives, defining a set of measurable indicators related to such
objectives.

The second step is to have a tool to evaluate and compare the traffic regulation alternatives in front of
the above mentioned indicators. Microsimulation is used as the best tool for this analysis.

The third is to analyse the situation (diagnosis), helping on the model, and make structured proposals
for traffic regulation on a scaled way to make easy the implementation and evaluation of the impacts
in each step.

The fourth is to design an evaluation plan including what parameters to be measured and when. A set
of routes to obtain travel times as well as a set of intersections where queues and delays are measured.

Finally, the detailed design of the traffic regulation plans, including the zone analysis, the basic
common parameters of each zone (cycle), the co-ordination between and within zones –green waves-,
etc., the offset, the phases and green time distribution, the criteria to protect pedestrians and bikes
(within the policy for promotion of non motorised modes in the city) and the number of time bands
according with demand profiles to complete the final set of regulation plans.
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B Measure implementation

B1 Innovative aspects

The innovative aspects of the measure are:

 New conceptual approach, nationally – Traffic light regulation is coherent with the
super-block model proposed by the Sustainable Mobility Plan of Vitoria-Gasteiz.

 Use of new technology/ITS, locally – The concept of public transport traffic light
priority will be totally innovative in Vitoria-Gasteiz.

B2 Research and Technology Development

As examples of research and technology development in this measure, several innovative elements
incorporated to the measure implementation can be named, for instance:

 The use of microscopic simulation to evaluate the traffic light regulation, by means of
Aimsun NG software. Thanks to that has been possible to compare different solutions by
global network, by areas or subnets and by parameters, so it has been possible to perform
an unrestricted analysis (which is not possible without microscopic simulation).

 The use of an advanced tool like VS-PLUS software with higher characteristics and fully
appropriate to the project (treatment of axles, networks and traffic light priority). So it has
allowed a more detailed analysis and has given the possibility to make further analysis to
improve the system by using the same tool.

 An interface Aimsun/VS-PLUS software to perform automatic data exchange and
facilitate the adjustment and improvement of the network later, once the tool was installed
in City Council.

 The study of needs and recommendations for management changes in intersections
(traffic flow movements) or physical redesign of certain intersections where the best
solution were not clear with a new traffic light regulation.

 The installation of detectors on the street to prioritize the movement of public transport.
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Figure B2.1: Example of innovative elements

B3 Situation before CIVITAS

The regulation system of Vitoria-Gasteiz has been designed many years ago when the demand on the
city was so low and was inspired in safety criteria like protection for pedestrians (with a dedicated
phase in the crossings, etc.). The system has been improved locally according to changes in the
demand as well as growing in number of intersections. A centralised management was implemented in
the 70’s and some refinements have been introduced in the technology like led lights, etc. However,
the general criteria of original design has not been reviewed until now and never has been considered
in the analysis as a whole, making just local actions (intersection level) to solve specific congestion
problems or improve certain flow conditions. The consequence is that the system is not adequate to be
efficient under this new requirements emerging from the Sustainable Mobility Plan, although it works
reasonably well.

The city of Vitoria-Gasteiz has spread traffic lights to regulate priority in several crosses without a
prior planning, usually due to circumstantial decisions or neighbourhood pressures. Every cross light
regulation structure is set according to several phases, which allow consistent movement of both
vehicles and pedestrians.

The characteristics of current traffic light designed cycles such as rigidity, excessive number and
length of stages, lead to a significant increase in travel time and limit the real capability of the
network. Also, citizen’s perception of loss of time can even cause, during high and low demand hours,
road indiscipline or no observation of red lights.

Former criteria is outdated and do not correspond with the current trend of mobility management,
which seeks a better return in the capacity of the intersections (in a city means the capacity of the road
network) without significant decrease of security. It is necessary to coordinate traffic light regulated
crosses to give fluency to vehicles in some routes, which are stopped as little as possible in, despite the
penalty that leads to cross those paths, through a sequence of green lights.

On the other hand, the review of the public transport system based on the introduction of the tram and
the new network of public buses, requires a degree of priority to public transport systems, which
introduce no few constraints to the whole structure light regulation configuration. Thus, there is the
opportunity to establish a new regulatory scheme, provided by the development of new regulators and
adapted to the new urban setting.
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With the implementation of this measure it is expected to improve the coordination between the
phases and green time distribution in intersections, the protection of pedestrians and bikes (within the
policy for promotion of non motorised modes in the city), and the assignation of time bands according
with flow traffic.

B4 Actual implementation of the measure

The measure is implemented in the following stages:

Stage 1: Establishment of the needed objectives and works (March 2009)

The city council of Vitoria-Gasteiz analyses the current problems of traffic lights regulation of
the city, even the impacts on traffic flows. So it is proposed the objectives and the measures in
order to improve the regulation.

During this stage, it is developed:

- A first diagnosis with an intensive data capture to meet demand and circulatory
deficiencies of the existing parameters of regulation.

- Description of the new regulation scheme with the detailed definition of the new structure
of the intersections and its coordination.

- Definition of the adaptation of regulation schemes to mobility changes over the day.

- The implementation of the new regulation scheme over the current traffic light network, its
validation and adjustments necessary to verify its efficiency and tuning to the objectives
previously defined.

Stage 2: Detailed proposal for regulation and its simulation (August 2009 -October 2009)

A new software adapted to the new regulation and traffic lights priority is developed to:

- Obtain information to synthesise the plans.

- Make an iterative process for optimising the plans.

- Validate the plans.

- Obtain results and check them with real data.

- Check the impact of the new regulation scheme on tram/bus travelling time and give
recommendations.

- Define a model for future evaluations.

The models or scenarios used are:

- BASE model: may 2008 situation. Used for calibration and validation as well as to
establish the starting point used to compare model and reality.

- PROPOSAL model: direct application (green: the proposal improves the current
situation, yellow: similar situation, red: the proposal makes worse the current situation)

- IMPROVES model: changes in 62 crosses.

- TRAM PRIORITY model (no priority for buses in 17 crosses).

- BUS PRIORITY model (in 17 crosses).
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Figure B4.1: Example of PROPOSAL model

Figure B4.2: Example of BUS PRIORITY model
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Figure B4.3: Example of TRAM PRIORITY model

The city is divided in different subareas in order to face the detailed proposal regulation.

Figure B4.4: Subareas for new regulation

At this stage, it is synthesized, listed and described each of the regulation plans,
corresponding to each of the sub-areas with their basic parameters and its implantation
criteria. After that, the critical crosses are selected to be analyzed, with the aim of improving
the fluency of traffic in them.

For each of the critical crosses, improvement proposals, individual impact evaluation and
inversion needs are scheduled on a chart. Afterwards, collective crosses regulation changes
impact is analysed with AIMSUN software.

Tram 1

Tram 3

Tram 2

Tram 4
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Finally, some routes are proposed to check the performance of the new regulation criteria.
Main roads and demand is basically radial to the city centre. In addition, the old city is not
accessible by car, then all transversal movements and also the perpendicular direction has to
round this area. The selected roads basically cover this special network and concentrate the
major part of internal demand.

As it is shown in the maps, some critical intersections are along these routes and the queues
are measured there.

Figure B4.5: Travel time routes controlled

Other external areas are included since concentrate also commuting movements to/from the
city and involve new development areas of the city giving a better image of the problem,
analysing different traffic situations, etc.

The work is carried out in a coordinate way (same period) between travel time and queue
measurements, during “before = BASE model” field data campaign. The work is realised
during labour days in the same week during the previous regulation system operation. Only
public works and some changes in the city traffic organisation (new pedestrian roads, etc..)
could affect these measurements. In the design it is taken into account these issues as far as
possible in order to minimise the impacts, but some influence is introduced in the data. As
mentioned, for the same days of the field data collection, specific information (occupation
parameter, flows and speeds) are recorded from the automatic traffic data detection network
of the City.

The number of repetitions is 9 per each route. The data is collected in three different days.
This guarantees that all new traffic plans are tested with this information.

The time periods for data collection are:

- Morning peak: From 7h to 10h.

- Afternoon time: From 14h to 16h.

- Evening peak: From 18h to 20h.



Measure title: Traffic Light Regulation for the New PT Network and Superblocks Model

City: Vitoria-Gasteiz Project: CiViTAS Modern Measure number: 3.04

Page 12

The days involved in the “before = BASE model” data collection are: October 2009: 26th ,
28th , 31st . November 2009: 1st.

Stage 3: Primary implementation (November 2009 - May 2010)

It is implemented procedures and timetables for the new traffic regulation plans. The plan
includes a progressive implementation by regulation subareas (zones) with strict control
procedures and contingency plans in order to consolidate each subarea, before changing the
next one.

Then, it is the on street implementation of the new plans, according to the conditions defined
in the implementation procedures and timetable referred above.

Finally, it is done a fine tuning, according to observed results from on street implementation,
which means a continuous monitoring during the implementation to react in real time to any
incident as well as to report the recorded incidents in order to refine the plans, if needed, in
the critical points (certain crossings and / or time periods, etc.). This means a feedback
procedure until the plans work according to acceptable fit with real traffic conditions.

Stage 4: Readjustment of the regulation in some crosses (May 2010)

It is carried out modifications in some intersections to improve and adjust the green phase
correctly respect of the simulation. There are some suggestions from citizens that are studied.

Stage 5: Primary evaluation after the initial adjustments (May 2010 - October 2010)

It is repeated all itineraries in floating vehicle to assess the impact of this measure and
compare the results of the simulation model with real situation. In general, it is perceived
higher impacts than expected improvements in travel time, average speed, waiting times at
intersections, etc.

For the second data collection campaign “after = PROPOSAL model” the dates are: May
2010: 25th; 26th and 27th. June 2010: 1st; 2nd and 3rd

B5 Inter-relationships with other measures

The measure is related to other measures as follows:

 Measure no. 02.01. New public transport network – Traffic lights regulation will
contribute to make more fluent traffic for the private vehicles in the main roads, but giving
some privileges to public transport in order to make it more attractive than the private
vehicles.

 Measure no. 05.01. Superblocks model – Traffic lights regulation will contribute to give
some privileges to public transport in order to make it more attractive than the private
vehicles. However, the impact of measure 3.04 on the measure 5.01 is limited because the area
where is implemented the traffic light regulation is small (just the superblock Sancho el
Sabio).
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C Evaluation – methodology and results

C1 Measurement methodology

C1.1 Impacts and Indicators

No. Impact Indicator Source
Date

exante
Observations

Date

expost
Observations

3 Economy
Total annual distance

journey
Simulation model Nov 2009 Jun 2010

4 Economy Total annual time journey Simulation model Nov 2009 Jun 2010

8 Environment CO2 emissions Simulation model Nov 2009 Jun 2010

10 Environment NOx emissions Simulation model Nov 2009 Jun 2010

11 Environment Small particulate emissions Simulation model Nov 2009 Jun 2010

14 Society Acceptance level Citizens survey
The survey just asked after

the implementation
Apr 2011

23 Transport Average vehicles speed Simulation model Nov 2009
The simulation model uses

data collected in Nov 2009
Jun 2010

The model is checked by

data in Jun 2010

The model is checked by

data in Jun 2010

The simulation model uses

data collected in Nov 2009

Figure C1.1.1: Indicators

 Indicators 3 and 4 (Total annual distance journey and Total annual time journey)

Unit: km/year, hours/year

To obtain the cost of journey in terms of distance and time for the total of the motorized mobility
in Vitoria-Gasteiz, it is necessary to make a microsimulation model (AINSUM). In this
simulation it is measured reduction of the time and the reduction of the distance of the
displacements. For the realization of the model, we have used the following procedures:

o Graph: Enter in the simulation model the characteristics of the streets, number of lanes,
time of green, etc.

o Matrix: From surveys determining the origin and destination of travels.

o Calibration: The model has algorithms that lead vehicles to the shortest path function
taking into account the congestion delays.

 Indicators 8, 10 and 11 (CO2 emissions, NOx emissions and Small particulate emissions)

Unit: tonnes of CO2, tonnes of NOx, tonnes of small particulate

CO2, CO, NOx and particulate emissions coming from the vehicles circulating through the city
centre. It can be calculated through a formula of average emission (in grams per vehicle and
kilometre) multiplied by the number of veh-km per year in the city.

The indicators follow this formula:

A = B x C

Where:

A = Yearly total emissions (tonnes of CO2, tonnes of NOx, tonnes of small
particulate)
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B = Amount of vehicle-kilometres in the city (km)

C = Average value of emissions per vehicle-km (tn/km)

 Indicator 14 (Acceptance level)

Unit: Index of the “perception” of measure (0 to 10)

Data is obtained through surveys to Vitoria-Gasteiz citizens. This survey is composed of several
questions related to the Superblocks concept for access restriction in Vitoria-Gasteiz. There are
400 interviews to Vitoria-Gasteiz people over 16 years. They are carried out by telephone, by
random selection, but with a homogeneous distribution of age and sex. Figure C1.1.2 shows
distribution of surveys by age and sex.

Population Total Male Female

16-35 61615 31815 29800

36-65 104205 51569 52636

>65 39243 17044 22199

Total 205063 100428 104635

Surveys Total Male Female

16-35 120 62 58

36-65 203 101 103

>65 77 33 43

Total 400 196 204
Figure C1.1.2: Distribution by age and sex

After that, data is validated by analysis cases top/under deviation standard with SPSS software.

The data collection is planned before (ex-ante) and after (ex-post) the implementation of the
measure.

Data is statistically treated:

o Coherence analysis by logical distance travelled and analysis cases top/under deviation
standard.

o Program for analysis of cases: SPSS.

The representativeness of the sample is as follows,

Statistical universe (up to 16 years old) 205063

Number of surveys 400

Statistical confidence interval 95%

% error p=0,5 4,90%
Figure C1.1.3: Statistical error

The survey model is shown in the Annex 1.

In order to calculate this indicator, it is used the following question in the survey:
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8. Thinking about the various actions that are taking within the project CIVITAS in the city, I
might suggest if you know those actions (yes / no) and the degree of acceptance (0 is very bad,
10 very positive)?

 Indicator 23 (Average vehicles speed)

Unit: km/hour

The values of this indicator are obtained from the simulation model. In this way, it can compare
the rates of congestion before and after the implementation of the measure. These theoretical
results are fairly accurate because the model is calibrated before (November 2009) and later
(June 2010) with real data collected by floating vehicle in 7 routes within the city, as it is
described in B4 Actual implementation of the measure.

C1.2 Establishing a Baseline

It is considered 2009 as the baseline year, before changing the traffic lights regulation. The measure
results are obtained from simulation model for indicators 3, 4, 8, 10, 11 and 23; and from a survey for
the indicator 14.

 Indicators 3, 4, 8, 10, 11 and 23 (Total annual distance journey, Total annual time journey,
CO2 emissions, NOx emissions and Small particulate emissions, Average vehicles speed)

In order to know the status of these indicators before implementing the measure, it is generated a
simulation model to know the impact of this measure. But to calibrate the model is necessary to
obtain real data from the transport situation in Vitoria-Gasteiz, as it is described in B4 Actual
implementation of the measure.

To calibrate the speeds predicted by the model, it is necessary to take real speeds values. These
values are obtained with the floating vehicle. Urban itineraries are selected and a vehicle travels
around these itineraries measuring the time spent on each stretch of the course. This operation is
repeated several times in a day, in order to obtain different values of speed in function of
congestion. To know more of the methodology used can be consulted deliverable D 03.04.15.

Then, it is necessary to get information through different sources.

a) Loops of Council

The traffic counts are taken in different places of the city. This information is permanent and can
calibrate the simulation model before and after implementation of the measure.



Measure title: Traffic Light Regulation for the New PT Network and Superblocks Model

City: Vitoria-Gasteiz Project: CiViTAS Modern Measure number: 3.04

Page 16

Figure C1.2.1: Location of loops in the city

Through regression function is determined the correlation between the real traffic (the loops of
the council) and intensities predicted by the model.

Figure C1.2.2: Correlation between real traffic flow and simulation

b) Itineraries with floating car

As it is described in B4 Actual implementation of the measure, there are a total of 7 routes that
cover the main network and concentrate the major part of internal demand. These routes have to
be calibrated in the model simulation before and after the implementation of the measure.

The work is carried out in a coordinate way (same period) between travel time and queue
measurements, during “before = BASE model” data collection. The work is realised during
labour days in the same week during the previous regulation system operation. Only public
works and some changes in the city traffic organisation (new pedestrian roads, etc.) could affect
these measurements. In the design it is taken into account these issues as far as possible in order
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to minimise the impacts, but some influence is introduced in the data. As mentioned, for the
same days of the field data collection, specific information (occupation parameter, flows and
speeds) are recorded from the automatic traffic data detection network of the City.

The number of repetitions is 9 per each route. The data is collected in three different days. This
guarantees that all new traffic plans are tested with this information.

The time periods for data collection are:

o Morning peak: From 7h to 10h.

o Afternoon time: From 14h to 16h.

o Evening peak: From 18h to 20h.

The days involved in the “before = BASE model” data collection are: October 2009: 26th , 28th ,
31st . November 2009: 1st. For the second data collection campaign “after = PROPOSAL
model” the dates are: May 2010: 25th; 26th and 27th. June 2010: 1st; 2nd and 3rd.

Figure C1.2.3: Itineraries with floating car
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Thus, the model gets the kilometres, hours of movement and the average speed on the actual
situation and planned modifications to the traffic plan.

We consider three scenarios: peak hour AM, peak hour PM and valley hour. To determine the
daily time is estimated the period of 13 hours working days and 15 hours the weekend days
(period that is changed by the new traffic light regulation plan).

The factors considered are:

o Time: cost hour working x 0,5 + no working hour x 0,5.1

o Energy (€/km): (cost diesel litre x 0,75 + cost gasoline x 0,25 )* 0,85 litre/km

o Emissions NOx and PM2,5
2
.

It is obtained average speeds during the time of new traffic light regulation (13 on weekday and
15 on weekend). In order to obtain these data, it is used a simulation model of traffic through
Ainsum software, calibrated by the floating car method. Then, it is calculated the cost before the
implementation in hours and veh-km.

The calculations used are detailed in the following table:

Time
Average

speed veh- kmHours

(a) Peek AM Hour (working day) 41,6879 12.021 501.143

(b) Peek PM Hour (working day) 39,8894 13.866 553.086

(c) Valley Time (all days) 43,204 3.396 146.728

(d) Working day
(a*1+b*1+c*11) 42,8324 63.245 2.668.234

(e) Weekend day (c*15) 43,2040 50.942 2.200.915

All year (d*247+e*118) 42,9525 21.632.610 918.761.794
Figure C1.2.4: Ex-ante calculations

The assumption of average value of emissions per vehicle-km is taken of Copert Report, by the
European Commission. It was considered the standard distribution of the existing type of
vehicles circulating in the city of Madrid. The next table shows this assumption.

This data is obtained from the data of city of Madrid due to this an assumption difficult to obtain
for each city. A big city as Madrid provides specific and deep studies related to mobility that can
be extrapolated to other similar cities. We consider that the characteristics related to social and
economical level in Madrid and Vitoria-Gasteiz are similar, so the distribution fleet in Vitoria-
Gasteiz can be assumed as the Madrid one.

1 Source: HEATCO 2006 with The Consumer Price Index (2002-2009): 22%
2 Source: IMPACT 2008 with The Consumer Price Index (2000-2009): 31%
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CO2 Nox PM 2,5

Cars 89% 169,15 0,526 0,0326

Euro 0 gasoline 0,8% 289,95 2,500 0,0240

Euro I gasoline 2,7% 202,21 0,434 0,0240

Euro II gasoline 3,2% 194,48 0,237 0,0240

Euro III gasoline 9,9% 181,24 0,096 0,0110

Euro IV gasoline 10,1% 170,22 0,061 0,0110

Euro 0 diesel 0,6% 192,03 0,723 0,2460

Euro I diesel 1,2% 203,87 0,691 0,0877

Euro II diesel 2,5% 190,72 0,726 0,0594

Euro III diesel 18,7% 174,52 0,780 0,0412

Euro IV diesel 39,2% 153,66 0,601 0,0342

Light Duty Vehicles 6% 400,96 0,922 0,0598

Euro 0 diesel 0,1% 400,96 1,660 0,3560

Euro I diesel 0,1% 400,96 1,220 0,1170

Euro II diesel 0,2% 400,96 1,220 0,1170

Euro III diesel 1,8% 400,96 1,030 0,0783

Euro IV diesel 3,8% 400,96 0,831 0,0409

Heavy Duty Vehicles 5% 442,40 2,076 0,0320

Euro 0 diesel 0,1% 535,61 4,700 0,3330

Euro I diesel 0,1% 456,70 3,370 0,1290

Euro II diesel 0,2% 437,96 3,490 0,0610

Euro III diesel 1,5% 460,60 2,630 0,0566

Euro IV diesel 3,2% 432,08 1,640 0,0106

Average 196,72 0,627 0,0342

emission factors

% vehicles

Figure C1.2.5: Ex-ante assumptions

The calculations used are detailed in the following table:

Time

emission (tn)

CO2 NOx PM 2,5

(a) Peek AM Hour (working day) 99 0,31 0,02

(b) Peek PM Hour (working day) 109 0,35 0,02

(c) Valley Time (all days) 29 0,09 0,01

(d) Working day
(a*1+b*1+c*11) 525 1,67 0,09

(e) Weekend day (c*15) 433 1,38 0,08

All year (d*247+e*118) 180.741 576 31
Figure C1.2.6: Ex-ante calculations

The results of baseline for each indicator are:
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Before 2009

Total annual distance journey (km) 918.761.794

Before 2009

Total annual time journey (h) 21.632.610

Before 2009

CO2 emissions (tn) 180.741

Before 2009

NOx emissions (tn) 576

Before 2009

Small particulate emissions (tn) 31

Before 2009

Average vehicle speed (km/h) 42,95
Figure C1.2.7: Ex-ante indicator values

 Indicator 14 (Acceptance level)

The survey just asked about the acceptance level after the implementation of the measure, so
there are no results for this indicator in the baseline scenario.

C1.3 Building the Business-as-Usual scenario

 Indicator 3 and 4 (Total annual distance journey and Total annual time journey)

The benefit due to the implementation of the measure it is obtained after the implementation.
Therefore, if this measure wasn’t implemented, the quality of service would be as before. It is
considered that there are no effects of other factors that have any influence on this indicator. In
this case the Business-as-Usual scenario is equal to the baseline situation.

Business-as-Usual 2010

Total annual distance journey (km) 918.761.794

Business-as-Usual 2010

Total annual time journey (h) 21.632.610
Figure C1.3.1: B-a-U indicator value

 Indicators 8, 10 and 11 (CO2 emissions, NOx emissions and Small particulate emissions)

The evolution of CO2, NOx and small particulate emissions presents a proportional relationship
with traffic flow in the city. That is, the more veh-km done the more emissions there are. For the
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Business-as-Usual scenario has been used extrapolation from historical data on vehicle traffic in
Vitoria-Gasteiz.

Figure C1.3.2: Historical and B-a-U evolution of traffic flow in Vitoria-Gasteiz

The traffic counts were done since 2005 to 2009, but the date of 2009 is invalid because it is a
weird data. The traffic is affected by the economic situation of that year and the impact of
opening the new tram in the city centre. Therefore this year has not been considered. As the chart
shows, the traffic flow is generally growing due to the rise of motorised journeys during the last
few years.

The value of R2 is 0,6199. If it makes a trend forecast for 2010, it is obtained a result of 102,3%
relative to2005, that is, an annual increase of 0.52%. Therefore, without applying the measure in
2010 would be 0.52% more emissions than in 2009.

Business-as-Usual 2010

Trend of traffic flow 0,52%

CO2 emissions (tn) 181.681

Business-as-Usual 2010

Trend of traffic flow 0,52%

NOx emissions (tn) 579

Business-as-Usual 2010

Trend of traffic flow 0,52%

Small particulate emissions (tn) 31
Figure C1.3.3: B-a-U indicator value
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 Indicator 14 (Acceptance level)

The change in acceptance level of the measure is obtained after setting up the measure.
Therefore, if this measure wasn’t implemented, the acceptance level would be as before. It is
considered that there are no effects of other factors that have any influence on this indicator. In
this case the Business-as-Usual scenario is equal to the baseline situation. However, the survey
just asked about the acceptance level after the implementation of the measure, so there are no
results for this indicator in the Business-as-Usual scenario.

 Indicator 23 (Average vehicles speed)

The easiest way to face the B-a-U scenario for average speed of vehicles is to consider the
assumption of constant values, but it is not the most accurate method. So, we consider that speed
of traffic is function of the amount of traffic in the streets, that is, it depends on congestion.

The evolution of the average speed keeps an inverse relationship with the traffic flow in the
whole city. That is, the more veh-km done the less speed of those vehicles. However, the
function is not linear, but it follows a 3rd grade function as the figure show below.

This function is obtained from the data of city of Madrid due to this an assumption difficult to
obtain for each city. A big city as Madrid provides specific and deep studies related to mobility
that can be extrapolated to other similar cities. We consider that the characteristics related to
social and economical level in Madrid and Vitoria-Gasteiz are similar, so the relationship
between traffic flow in the whole city and average speed in the whole city is provided by Madrid
studies.

The value of R2 is 0,9876, so we can confirm this assumption of relationship between traffic
flow in the whole city and average speed in the whole city.

Figure C1.3.3: Relationship between traffic flow and average speed in the whole city in Madrid
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For the Business-as-Usual scenario has been used extrapolation from historical data on vehicle
traffic in Vitoria-Gasteiz.

Figure C1.3.4: Historical and B-a-U evolution of traffic flow in Vitoria-Gasteiz

The traffic counts were done since 2005 to 2009, but the date of 2009 is invalid because it is a
weird data. The traffic in 2009 is affected by the economic situation of that year and the impact
of opening the new tram in the city centre. Therefore this year has not been considered. As the
chart shows, the traffic flow is generally growing due to the rise of motorised journeys during
the last few years.

The value of R2 is 0,6199. If it makes a trend forecast for 2010, it is obtained a result of 102,3%
relative to2005, that is, an annual increase of traffic flow of 0.52%. Therefore, without applying
the measure, in 2010 the average vehicle speed would be -0.12% lower than in 2009, obtaining
this value from the graph of relationship between traffic flow in the whole city and average
speed in the whole city.

Business-as-Usual 2010

Trend of traffic flow 0,52%

Trend of traffic speed -0,12%

Average vehicle speed (km/h) 42,90
Figure C1.3.5: B-a-U indicator value

The value of average vehicle speed for 2011 in the B-a-U scenario is:

Business-as-Usual 2011

Average vehicle speed (km/h) 42,85
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Figure C1.3.6: B-a-U indicator value

C2 Measure Results

The results are presented under subheadings corresponding to the areas used for indicators: economy,
environment, transport and society.

C2.1 Economy

In the same way as for the baseline, it is obtained the results of the indicators through the simulation
with the implementation values input.

The microscopic simulation model assumes a fixed trip matrix with full user knowledge of network
conditions. Therefore, the traffic is distributed to other streets adapting to the new conditions of traffic
light regulation. So, the model is simulating the new situation after the user has full knowledge of
network new conditions. Actually, this point is achieved some weeks after the implementation of the
measure.

In the same way of baseline scenario, it is calculated the amount of hours and veh-km with the new
traffic light regulation. These values are output from the model.

The results and calculations used are detailed in the following tables:

Time
Average

speed veh- kmHours

(a) Peek AM Hour (working day) 43,0768 11.420 491.950

(b) Peek PM Hour (working day) 41,3795 12.930 535.033

(c) Valley Time (all days) 44,1052 3.299 145.483

(d) Working day
(a*1+b*1+c*11) 43,8164 60.634 2.627.293

(e) Weekend day (c*15) 44,1052 49.478 2.182.241

All year (d*247+e*118) 43,9098 20.815.048 906.445.919
Figure C2.1.1: Ex-post calculations

It is obtained average speeds during the time of new traffic light regulation (13 on weekday and 15 on
weekend). The values are coherent because the speed is increased so the amount of hours is lower than
in the baseline scenario. The amount of veh-km also is lower because users drive along the less
congested main streets due to the new traffic light regulation makes them more attractive (in terms of
time) than going through local streets with longer itineraries.

Then, it is calculated the cost after the implementation in hours and veh-km. With the new regulation,
cars spend less time on journey and they travel less kilometres.

Time

emission (tn)

CO2 NOx PM 2,5

(a) Peek AM Hour (working day) 97 0,31 0,02
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(b) Peek PM Hour (working day) 105 0,34 0,02

(c) Valley Time (all days) 29 0,09 0,00

(d) Working day
(a*1+b*1+c*11) 517 1,65 0,09

(e) Weekend day (c*15) 429 1,37 0,07

All year (d*247+e*118) 178.318 568 31
Figure C2.1.2: Ex-post calculations

These are the results of the indicators 3 and 4:

After 2010

Total annual distance journey (km) 906.445.919

After 2010

Total annual time journey (h) 20.815.048
Figure C2.1.3: Ex-post indicator value

The table of results of the indicator is as follows.

Indicator Before (2009) B-a-U (2010) After (2010)

3. Total annual distance journey (km) 918.761.794 918.761.794 906.445.919 -12.315.875 -1% -12.315.875 -1%

4. Total annual time journey (h) 21.632.610 21.632.610 20.815.048 -817.562 -4% -817.562 -4%

Difference:

After - Before

Difference:

After - B-a-U

Figure C2.1.4: Economy results

The results are positive because it has got a decrease of total annual distance and time journey with
new regulation. These benefits are considered private, that is, only for the users (drivers) of the streets.
This is an important point because the most of benefits of a public expense on a new traffic light
regulation is mainly private benefits in terms of less time journey and less fuel consumption. However
the positive externalities are smaller as it can be seen in Cost-Benefit Analysis chapter.

C2.2 Environment

In the same way as for the cost-benefit analysis, it is obtained the results of the environmental
indicators after implementing the measure. These are the results of the indicators 8, 10 and 11:

After 2010

CO2 emissions (tn) 178.318

After 2010
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NOx emissions (tn) 568

After 2010

Small particulate emissions (tn) 31
Figure C2.2.1: Ex-post indicator value

The table of results of the indicators is as follows.

Indicator Before (2009) B-a-U (2010) After (2010)

8. CO2 emissions (tn) 180.741 181.681 178.318 -2.423 -1% -3.363 -2%

10. NOx emissions (tn) 576 579 568 -8 -1% -11 -2%

11. Small particulate emissions (tn) 31 31 31 0 0% 0 0%

Difference:

After - Before

Difference:

After - B-a-U

Figure C2.2.2: Environment results

Results are positive in regard to environmental indicators in Vitoria-Gasteiz. There are decrease of
emissions of CO2 and NOx, but the difference in small particulate emissions is low. Despite the
implementation of measure, the decrease of emissions is low, only a 1%. This measure has to be
completed with additional measures in order to decrease emissions, for example, measures of demand
management. Here, there is not a change in the modal split or people behaviour, just cars reduce the
length of journey.

C2.3 Transport

In the same way as for the cost-benefit analysis, it is obtained the results of the environmental
indicators after implementing the measure. These are the results of the indicator 23:

After 2010

Average vehicle speed (km/h) 43,91
Figure C2.3.1: Ex-post indicator value

It is estimated a constant value between 2010 and 2011.

After 2011

Average vehicle speed (km/h) 43,91
Figure C2.3.2: Ex-post indicator value

The table of results of the indicator is as follows.
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Indicator Before (2009) B-a-U (2010) After (2010)

23. Average vehicle speed (km/h) 42,95 42,90 43,91 0,96 2% 1,01 2%

Difference:

After - Before

Difference:

After - B-a-U

Figure C2.3.3: Transport results (2010)

Indicator Before (2009) B-a-U (2011) After (2011)

23. Average vehicle speed (km/h) 42,95 42,85 43,91 0,96 2% 1,06 2%

Difference:

After - Before

Difference:

After - B-a-U

Figure C2.3.4: Transport results (2011)

Results are positive in regard to the situation of transport system in Vitoria-Gasteiz. There are
improvements in the average vehicle speed due to the new traffic light regulation. The increasing of
average vehicle speed is due to an improvement of passing time in intersections, an increasing of
speed of travel, a reduction of number of stops in intersections and a reduction of stop time in crosses.
All of these elements can be controlled by the simulation model.

An additional measure related to this one in the field of transport is a higher support to the public
transport priority in crosses. This measure has more impact in sustainability because the objective is to
improve the public transport service. So, it is important to include more public transport priority to the
new traffic light regulation as soon as possible.

C2.4 Society

The ex-post data collection is done in April 2011, after the implementation of the measure. The
methodology of citizen surveys is explained before.

The exploitation of the survey carried out is shown in Annex 2 (2011 ex-post results).

These are the results of the indicator 14:

After 2011

Acceptance level (0-10) 5,72
Figure C2.4.1: Ex-post indicator value

The table of results of the indicator is as follows.

Indicator Before (2009) B-a-U (2010) After (2010)

14. Acceptance level 0 0 5,72 5,72 - 5,72 -

Difference:

After - Before

Difference:

After - B-a-U

Figure C2.4.2: Society results

The data acceptance level of this measure is low in comparison with other measures with more
visibility among the citizens. Also, a new data collection is done in October 2012, so citizens are asked
about this measure again. The result of this second ex-post data collection is very similar, with a
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acceptance value of 6,02. Apart from this, the value is low. A reason can be the weak dissemination
effort for this measure.

C2.5 Cost Benefit Analysis

Evaluation period for CBA

It has been made a cost-benefit analysis to quantify the positive externalities generated by this
measure. The lifetime of the measure is 10 years. It is a period enough to consider the consolidation of
the measure and its impact in the mobility behaviour of the citizens. However, the measure can have
impact for a longer period than the evaluation period of this CBA.

The discount rate used is 3,5%, following the suggestion of Guide to Cost-Benefit Analysis of
investment projects (EC DG Regional Policy, 2008).

Method and values for monetization

The considered cost is the investment cost and other cost are discounted (for example the maintenance
cost) due to that these cost do not change between the ex-ante and ex-post situation. Investment costs’
data is obtained by the investment (in new technologies, modernization of the control centre and
implementing the changes on traffic lights) during the years needed to amortize this investment. In this
case the amortization date of the investments will be around 10 years (when the technology and the
traffic lights will need to be changed again). In this case, it is 331.200 €.

There are some positive externalities in terms of:

 Journey time savings (private benefit – monetised) as the difference between before and after
implementing the measure for all citizens. The values of travel time saving are recommended
by the Handbook on estimation of external cost in the transport sector (IMPACT, 2008), that
is, 17,93 €/h in work trips and 6,12 €/h in non work trips. It is assumed a share of work trips of
50%, so the average travel time saving is 12,03 €/h. So, with 2010 factor prices, it is 14,90
€/h, it is constant during the evaluation period.

work trips share (%) 50%

work trips (€/h) 17,93

non work trips (€/h) 6,12

average travel time saving (€2002/h) 12,03

average travel time saving (€2010/h) 14,90
Figure C2.5.1: CBA assumptions

 CO2 emissions savings (public benefit – monetised). It is assumed a value of CO2 tonne of
25€ recommended by the Handbook on estimation of external cost in the transport sector
(IMPACT, 2008), following the evolution of the value of CO2 tonne during the evaluation
period.

 NOx and small particles emissions savings (public benefit – monetised). It is assumed that
15% of new passengers are old users of bus. It is assumed a constant cost of 3,44 €/tn NOx
and 127,63 €/tn in 2000 factor prices.
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emission NOx (g/km) 0,526

emission PM2,5 (g/km) 0,0326

emission saving NOx (€2000/tn) 2,60

emission saving PM2,5 (€2000/tn) 96,40

emission saving NOx (€2010/tn) 3,44

emission saving PM2,5 (€2010/tn) 127,63
Figure C2.5.2: CBA assumptions

 Economic benefits due to the reduction of use of fuel (private benefit – monetised). It is
assumed a average fuel consumption of 10,0 l/100 km. The price of the fuel is 1,5€/l, it is
constant during the evaluation period.

 Economic benefits due to the reduction of oil dependence (public benefit – not monetised).

 Economic benefits due to the improvement of quality of life in local streets due to a lower
traffic flow in the secondary streets (public benefit – not monetised).

Other assumption is that the average emission of a car is similar to the park fleet distribution that
exists in the city of Madrid, that is 169,15 g CO2/km, 0,526 g NOx/km and 0,0326 g PM2,5/km.
These values are constant during the evaluation period.

This data is obtained from the data of city of Madrid due to this an assumption difficult to obtain for
each city. A big city as Madrid provides specific and deep studies related to mobility that can be
extrapolated to other similar cities. We consider that the characteristics related to social and
economical level in Madrid and Vitoria-Gasteiz are similar, so the distribution fleet in Vitoria-Gasteiz
can be assumed as the Madrid one.

CO2 Nox PM 2,5

Cars 89% 169,15 0,526 0,0326

Euro 0 gasoline 0,8% 289,95 2,500 0,0240

Euro I gasoline 2,7% 202,21 0,434 0,0240

Euro II gasoline 3,2% 194,48 0,237 0,0240

Euro III gasoline 9,9% 181,24 0,096 0,0110

Euro IV gasoline 10,1% 170,22 0,061 0,0110

Euro 0 diesel 0,6% 192,03 0,723 0,2460

Euro I diesel 1,2% 203,87 0,691 0,0877

Euro II diesel 2,5% 190,72 0,726 0,0594

Euro III diesel 18,7% 174,52 0,780 0,0412

Euro IV diesel 39,2% 153,66 0,601 0,0342

emission factors (g/km)

% vehicles

Figure C2.5.3: CBA assumptions

Life time cost and benefit

The calculations for the CBA are below.
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Total travel

time

Total travel

distance

Total CO2

emissions

Total NOx

emissions

Total PM2,5

emissions

(h) (veh-km) (tn) (tn) (tn)

2009 21.632.610 918.761.794 180.741 576,00 31,00

2010 20.815.048 906.445.919 178.318 568,00 31,00

Difference -817.562 -12.315.875 2.423- 8,00- -

Figure C2.5.4: CBA calculations

The tables of results of the CBA for each item are showed below.

Investment cost Values

Year 1 CiViTAS measure 331.200,00 €

2010 Reference case (or B-a-U) - €

Year 2 CiViTAS measure - €

2011 Reference case (or B-a-U) - €

Year 3 CiViTAS measure - €

2012 Reference case (or B-a-U) - €

Year 4 CiViTAS measure - €

2013 Reference case (or B-a-U) - €

Year 5 CiViTAS measure - €

2014 Reference case (or B-a-U) - €

Year 6 CiViTAS measure - €

2015 Reference case (or B-a-U) - €

Year 7 CiViTAS measure - €

2016 Reference case (or B-a-U) - €

Year 8 CiViTAS measure - €

2017 Reference case (or B-a-U) - €

Year 9 CiViTAS measure - €

2018 Reference case (or B-a-U) - €

Year 10 CiViTAS measure - €

2019 Reference case (or B-a-U) - €
Figure C2.5.5: Investment cost in the evaluation period

Fuel consumption benefits Values

Year 1 CiViTAS measure 135.966.887,85 €

2010 Reference case (or B-a-U) 137.814.269,10 €

Year 2 CiViTAS measure 135.966.887,85 €

2011 Reference case (or B-a-U) 137.814.269,10 €

Year 3 CiViTAS measure 135.966.887,85 €
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2012 Reference case (or B-a-U) 137.814.269,10 €

Year 4 CiViTAS measure 135.966.887,85 €

2013 Reference case (or B-a-U) 137.814.269,10 €

Year 5 CiViTAS measure 135.966.887,85 €

2014 Reference case (or B-a-U) 137.814.269,10 €

Year 6 CiViTAS measure 135.966.887,85 €

2015 Reference case (or B-a-U) 137.814.269,10 €

Year 7 CiViTAS measure 135.966.887,85 €

2016 Reference case (or B-a-U) 137.814.269,10 €

Year 8 CiViTAS measure 135.966.887,85 €

2017 Reference case (or B-a-U) 137.814.269,10 €

Year 9 CiViTAS measure 135.966.887,85 €

2018 Reference case (or B-a-U) 137.814.269,10 €

Year 10 CiViTAS measure 135.966.887,85 €

2019 Reference case (or B-a-U) 137.814.269,10 €
Figure C2.5.6: Fuel consumption benefits in the evaluation period

Journey time savings Values

Year 1 CiViTAS measure 310.122.879,78 €

2010 Reference case (or B-a-U) 322.303.715,57 €

Year 2 CiViTAS measure 310.122.879,78 €

2011 Reference case (or B-a-U) 322.303.715,57 €

Year 3 CiViTAS measure 310.122.879,78 €

2012 Reference case (or B-a-U) 322.303.715,57 €

Year 4 CiViTAS measure 310.122.879,78 €

2013 Reference case (or B-a-U) 322.303.715,57 €

Year 5 CiViTAS measure 310.122.879,78 €

2014 Reference case (or B-a-U) 322.303.715,57 €

Year 6 CiViTAS measure 310.122.879,78 €

2015 Reference case (or B-a-U) 322.303.715,57 €

Year 7 CiViTAS measure 310.122.879,78 €

2016 Reference case (or B-a-U) 322.303.715,57 €

Year 8 CiViTAS measure 310.122.879,78 €

2017 Reference case (or B-a-U) 322.303.715,57 €

Year 9 CiViTAS measure 310.122.879,78 €

2018 Reference case (or B-a-U) 322.303.715,57 €

Year 10 CiViTAS measure 310.122.879,78 €

2019 Reference case (or B-a-U) 322.303.715,57 €
Figure C2.5.7: Journey time savings in the evaluation period

Air pollutant savings Values

Year 1 CiViTAS measure 5.911,92 €
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2010 Reference case (or B-a-U) 5.939,46 €

Year 2 CiViTAS measure 5.911,92 €

2011 Reference case (or B-a-U) 5.939,46 €

Year 3 CiViTAS measure 5.911,92 €

2012 Reference case (or B-a-U) 5.939,46 €

Year 4 CiViTAS measure 5.911,92 €

2013 Reference case (or B-a-U) 5.939,46 €

Year 5 CiViTAS measure 5.911,92 €

2014 Reference case (or B-a-U) 5.939,46 €

Year 6 CiViTAS measure 5.911,92 €

2015 Reference case (or B-a-U) 5.939,46 €

Year 7 CiViTAS measure 5.911,92 €

2016 Reference case (or B-a-U) 5.939,46 €

Year 8 CiViTAS measure 5.911,92 €

2017 Reference case (or B-a-U) 5.939,46 €

Year 9 CiViTAS measure 5.911,92 €

2018 Reference case (or B-a-U) 5.939,46 €

Year 10 CiViTAS measure 5.911,92 €

2019 Reference case (or B-a-U) 5.939,46 €
Figure C2.5.8: Air pollutant savings cost in the evaluation period

CO2 savings Values

Year 1 CiViTAS measure 4.457.950,00 €

2010 Reference case (or B-a-U) 4.518.525,00 €

Year 2 CiViTAS measure 4.725.427,00 €

2011 Reference case (or B-a-U) 4.789.636,50 €

Year 3 CiViTAS measure 4.992.904,00 €

2012 Reference case (or B-a-U) 5.060.748,00 €

Year 4 CiViTAS measure 5.260.381,00 €

2013 Reference case (or B-a-U) 5.331.859,50 €

Year 5 CiViTAS measure 5.527.858,00 €

2014 Reference case (or B-a-U) 5.602.971,00 €

Year 6 CiViTAS measure 5.795.335,00 €

2015 Reference case (or B-a-U) 5.874.082,50 €

Year 7 CiViTAS measure 6.062.812,00 €

2016 Reference case (or B-a-U) 6.145.194,00 €

Year 8 CiViTAS measure 6.330.289,00 €

2017 Reference case (or B-a-U) 6.416.305,50 €

Year 9 CiViTAS measure 6.597.766,00 €

2018 Reference case (or B-a-U) 6.687.417,00 €

Year 10 CiViTAS measure 6.865.243,00 €

2019 Reference case (or B-a-U) 6.958.528,50 €
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Figure C2.5.9: CO2 savings cost in the evaluation period

Summary of CBA results

The results suggest that the measure has a NPV of 140.721.000 € over 10 years (in 2010 prices), based
on a one-to-one comparison between the B-a-U case and the new traffic light regulation. Most of the
benefits are private ones involving private car users in terms of time and fuel savings. On the other
hand, in fact, public benefits (applicable to the whole society) are lower. Nevertheless, they result to
be higher than the costs of implementing the measure.

Year
Investment

cost

Economic

benefits

Journey time

savings

Air pollutant

savings

CO2

savings
Total cost Total benefit

Cumulated

total benefit

Net cumulated

total benefit

Net cumulated

private benefit

Net cumulated

public benefit

(€) (€) (€) (€) (€) (€) (€) (€) (€) (€) (€)

2010 -331.200,00 1.847.381,25 12.180.835,80 27,54 60.575,00 -331.200,00 14.088.819,59 13.757.619,59 13.757.619,59 14.028.217,05 -270.597,46

2011 0,00 1.847.381,25 12.180.835,80 27,54 64.209,50 0,00 14.092.454,09 14.092.454,09 14.092.454,09 14.028.217,05 64.237,04

2012 0,00 1.847.381,25 12.180.835,80 27,54 67.844,00 0,00 14.096.088,59 14.096.088,59 14.096.088,59 14.028.217,05 67.871,54

2013 0,00 1.847.381,25 12.180.835,80 27,54 71.478,50 0,00 14.099.723,09 14.099.723,09 14.099.723,09 14.028.217,05 71.506,04

2014 0,00 1.847.381,25 12.180.835,80 27,54 75.113,00 0,00 14.103.357,59 14.103.357,59 14.103.357,59 14.028.217,05 75.140,54

2015 0,00 1.847.381,25 12.180.835,80 27,54 78.747,50 0,00 14.106.992,09 14.106.992,09 14.106.992,09 14.028.217,05 78.775,04

2016 0,00 1.847.381,25 12.180.835,80 27,54 82.382,00 0,00 14.110.626,59 14.110.626,59 14.110.626,59 14.028.217,05 82.409,54

2017 0,00 1.847.381,25 12.180.835,80 27,54 86.016,50 0,00 14.114.261,09 14.114.261,09 14.114.261,09 14.028.217,05 86.044,04

2018 0,00 1.847.381,25 12.180.835,80 27,54 89.651,00 0,00 14.117.895,59 14.117.895,59 14.117.895,59 14.028.217,05 89.678,54

2019 0,00 1.847.381,25 12.180.835,80 27,54 93.285,50 0,00 14.121.530,09 14.121.530,09 14.121.530,09 14.028.217,05 93.313,04

Total 140.720.548,38 140.282.170,49 438.377,89

Figure C2.5.10: Lifetime cost/benefit of CiViTAS measure

C3 Achievement of quantifiable targets and objectives

No. Target Rating

1

To reduce the travel time for both users of public transport and private vehicles up
to 2%.

The total annual time journey is reduced (4%).



2

To reduce the emissions from traffic up to 2%.

The tones of CO2 emissions is decreased (1,3% respect the ex-ante situation or
1,9% respect the B-a-U scenario).



NA = Not Assessed O = Not Achieved  = Substantially achieved (at least 50%)
 = Achieved in full  = Exceeded

Figure C3.1: Achievement of objectives

C4 Up-scaling of results

The measure is implemented on the whole city so there is not a similar plan to expand this kind of
measure to other areas of the city.

However, in case of new developments in the city, the new traffic lights regulation methodology can
be implemented with the same criteria.
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C5 Appraisal of evaluation approach

Traffic light regulation for the new public transport network and superblocks model means an
important modification of the traffic in the city. The influence on the traffic is affected different
aspects to the city, for example the transport and traffic, emissions, consumption to the fuel, (impacts
in the economy, energy and environment) and the quality of life to the citizens (impact in the society).
The implementation of the measure involves different aspects like economy, society, energetic and
transports. For this reason it is necessary to analyze several indicators in every field.

It could be interesting to analyze other minor impacts but also related to the implementation of this
measure as freight movements and safety. Although they are covered by other measures in more detail
and it’s not very related with this measure.

Some of the indicators selected previously are eliminated or changed by others due to the difficult of
data collection. This is the case of capital cost, traffic flow by vehicle type and CO emissions. In
addition, other indicators are added as total annual distance journey and total annual time journey.

Other problems during the evaluation process have been:

 For total annual distance journey, total annual time journey, CO2, NOx and small particulate
emissions and average vehicles speed, the source of data (ex-ante and ex-post) has been the
simulation model, but they are based on data collection in situ (traffic loops and floating
vehicle).

 For acceptance level, the ex-ante data collection was not done before the implementation of the
measure, so it has not been possible to analyze the evolution of this indicator after 2010.

C6 Summary of evaluation results

The key results are as follows:

 Key result 1 – The economic impact of this measure is important in users of streets of Vitoria-
Gasteiz due to the time savings and the high value of time. During the year, 817.562 hours are
saved by the citizens, that is, 12.180.835.80 € in terms of journey time savings. In addition, the
impacts on the public transport system are greater than the expected ones. The bus priority
regulation in 17 traffic lights intersections are additional positives externalities.

 Key result 2 – However, the social benefit (emission and energy savings) is low in relative and
economical terms. During the year, 2.423 tonnes of CO2 and 8 tonnes of NOx are saved in the
whole city. This is a great result for health of citizens of Vitoria-Gasteiz, but in terms of money,
it is “only” 438.377,89 € of public benefit after 10 years.

 Key result 3 – The CBA proves most of the benefits are private benefits, that is benefits that
enjoy users of private car due to time and fuel savings, although public benefits (benefits that
enjoy all society) are higher than cost of implementation the measure.

 Key result 4 – This measure has achieved better results due to the implementation of the
measure 5.01 Superblocks Model because the concept of superblocks allows distributing most of
the traffic flow to the main streets, leaving the streets inside the superblock with only local
traffic. This fact improves the global traffic optimization with the new traffic light regulation on
main roads.
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C7 Future activities relating to the measure

It is planned to extend the philosophy of the new traffic light regulation to the new urban
developments in the city.

Apart from this, the city council is often receiving complaints, suggestions and notifications by
citizens of Vitoria-Gasteiz about problems with the traffic light regulation of intersections, so these are
studied and solved in case. In this way, the measure goes improving and updating.

It is planned a plan to remove or to install some traffic lights in some intersection in order to improve
the capacity of these crosses. It is expected to carry out when there are budget for this.
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D Process Evaluation Findings

D0 Focused measure

1 Most important reason The measure fits into the city policy towards sustainable
urban transport and / or towards sustainability in general

2 Second most important reason The expected impact on the transport system, environment,
economy and/ or society / people is very high

3 Third most important reason The high degree of complexity of managing the measure

D1 Deviations from the original plan

 Deviation 1 – The primary implementation spent more time than the original plan. The
finalization of this stage was delayed 3 months. This produced delays in next stages as well.

 Deviation 2 – In the previous plan of development of the measure, it was included to remove or
to install some traffic lights in some intersection in order to improve the capacity of these
crosses, but this was not carried out due to lack of budget.

 Deviation 3 – Apart from the new traffic light regulation, also it was introduced a bus priority
regulation in 17 traffic lights intersections. If a bus is approaching the intercession and it is
running late, the driver opens the lights to give priority to the movement of the bus. This is an
additional benefit of this measure do not considered in the original plan.

D2 Barriers and drivers

D2.1 Barriers

Preparation phase

 Technological – Additional technological requirements, technology not available yet,
technological problems: The implementation of this measure required an important effort in
studies research and technology development. For example, the use of microscopic simulation to
evaluate the traffic light regulation, the use of an advanced tool software with high
characteristics, the installation of detectors on the street to prioritize the movement of public
transport, etc.

 Technological – Additional technological requirements, technology not available yet,
technological problems: Selection of which bus priority system is the best to be implemented
was a difficult decision. At the end, it was decided a new regulation through virtual loops and
GPS signals towards buses. This system was fairly new and there was a high risk of if the system
won’t work and if it will adapt to current buses GPS system with traffic light control system.

Implementation phase
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 Involvement, communication – Insufficient involvement or awareness of key stakeholders,
insufficient consultation, involvement or awareness of citizens or users: This measure has not
been publicized among the citizens, so the changes have been perceived by the user after the
implementation. There was some discontent among the drivers until they get used to the new
traffic lights regulation.

 Problem related – Complexity of the problem(s) to be solved, lack of shared sense of urgency
among key stakeholders to sustainable mobility: The new regulation was implemented step by
step by subareas, and it was found that new regulation works worse than the simulation model.
So, it must be modified the regulation of different crosses and the coordination between crosses
for proper traffic flow. This is the reason because the implementation becomes larger than
expected having to check the operation of all crossings.

Operation phase

 Problem related – Complexity of the problem(s) to be solved, lack of shared sense of urgency
among key stakeholders to sustainable mobility: The city is alive and there is several work
construction in the city throughout the year. So the actual situation of the city is not the same that
in simulation and then it must be changed regulating traffic lights. The causes may be due to
reduced number of lanes, street direction changes, streets with construction works, special
programs to signalized crosswalks in areas near schools, football games, festivals, etc.

D2.2 Drivers

Preparation phase

 Political, strategic – Commitment of key actors based on political and strategic motives,
presence of sustainable development agenda or vision, positive impacts of a local election,
coalition between key stakeholders due to converging believes in directions of solution: The
Sustainable Mobility Plan of Vitoria-Gasteiz is a project shared by all stakeholders, which is also
supported by the Sustainable Mobility Agreement. This measure is part of the proposed actions
of Sustainable Mobility Plan, so all stakeholders pulling in the same direction. The government
of the City Council believes in the project and its opportunity.

 Institutional – Facilitating administrative structures, procedures and routines, facilitating laws,
rules, regulations and their application, facilitating structure of organizations and programs: The
measure is part of the Sustainable Mobility and Public Space City Plan. This multidisciplinary
strategy has involved various departments of the City Council and has provided an environment
of collaboration and work between them. When this measure is performing, there are
administrative procedures and routines that are useful for their development.

Implementation phase

 Planning – Accurate technical planning and analysis to determine requirements of measure
implementation, accurate economic planning and market analysis to determine requirements for
measure implementation, thorough user needs analysis and good understanding of user
requirements: The implication of technicians of City Council has been very important in the
success of the measure. There have been an accurate technical planning and analysis to
determine requirements of measure implementation and to solve problems.

Operation phase
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 Positional – The measure concerned is part of a (city) program and/or a consequence of the
implementation of a sustainable vision, exchange of experiences and lessons learned with other
measures or cities: This measure has been favoured within the CIVITAS project as an integrated
developed of several actions in the city because synergies have been achieved by other measures.
In this case, the measure 5.01 Superblocks Model has supported in an important way to the
success of this measure, because the concept of superblocks allows distributing most of the
traffic flow to the main streets, leaving the streets inside the superblock with only local traffic.
This fact improves the global traffic optimization with the new traffic light regulation on main
roads.

 Technological – New potentials offered by technology, new technology available: During the
operation phase it has been very important the use of the SAE (acronym in Spanish of operation
advanced system) for public transport in order to coordinate the new traffic light regulation with
public transport services. The SAE is a set of solutions that combine different technologies to
improve service and transportation management. These technologies include a GPS locator, a
central processing unit and a communications system to be transmitted the position of the vehicle
(bus or tramway) to the control centre in real time (or a configurable frequency). This
information is processed in the control centre where can be made decisions about the regulation
of traffic lights.

D2.3 Activities

Preparation phase

 Political, strategic – Development of vision on sustainable development or sustainable mobility,
development of a program towards sustainable development or sustainable mobility, discourse
with key stakeholders (politicians, etc.) about the sustainability problems to be solved: This
measure is included in the Sustainable Mobility Plan, so there is a high awareness by politicians
and social stakeholders of the need to promote the sustainable mobility. There were several
meetings among different City Council departments and politicians to analyze problems to be
solved. Many activities were carried out to explain the problem, and there were several proposals
to integrate the work into the organizational structures of City Council.

 Institutional – Analysis of and/or proposals to change impeding rules, structures, legislation,
organizational structures, etc.: This measure is included in the development of proposals of
Sustainable Mobility Plan, so there was a great support and collaboration between different
departments of the City Council.

Implementation phase

 Technological – Raising or attempting to raise additional technical resources for the measure
(all kind of equipment), all kind of actions to solve technological problems: During the
implementation phase it has been used a model of traffic in order to improve the new traffic light
regulation management. This has been an important tool to calibrate properly the new traffic
light regulation.

Operation phase

 Financial – Raising or attempting to raise additional ‘time budget’ for the measure, conduct the
economic and technical planning as well as analysis to determine requirements of measure
implementation, conduct market analysis to determine requirements for measure
implementation, thoroughly analyzing user needs analysis to better understand the user
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requirements: It has been continuously monitoring the impact of new regulation by the mobility
control centre and by the local police. Thanks to this control, it has been possible to do
adjustments properly and accordingly to the needs detected.

 Positional – Put the measure concerned into a running sustainability program (combined with
the strategic actions), activities to exchange experiences with other measures / cities (workshop,
conference, focus group etc): This measure has achieved better results due to the implementation
of the measure 5.01 Superblocks Model because the concept of superblocks allows to distribute
most of the traffic flow to the main streets, leaving the streets inside the superblock with only
local traffic.

 Technological – Raising or attempting to raise additional technical resources for the measure
(all kind of equipment), all kind of actions to solve technological problems: During the operation
phase it has been used the SAE. This has been an important tool to manage properly the new
traffic light regulation concerns to the public transport.

D3 Participation

D3.1 Measure Partners

 Measure partner 1 – AVG: Vitoria-Gasteiz City Council. Leading role. The City Council
manage the town located in the centre of the province of Álava. Its area is 276.81 km2. Vitoria-
Gasteiz has tripled its population in recent decades. The city participates in CiViTAS project in
MODERN consortium. During 2012, it is European Green Capital.

 Measure partner 2 – RACVN: Automobile Royal Club of Euskadi and Navarra. Principle
participant. The RACVN was born with the aim of promoting, protecting and defending
motorists, seeking partners for the greatest number of advantages and benefits, organizing and
promoting tourism and auto races, competitions, exhibitions and other companies for the
development of motorsports. The role is to evaluate this measure.

D3.2 Stakeholders

The Sustainable Mobility Agreement was written and signed in 2007 by different social agents of the
city of Vitoria-Gasteiz integrated in the Citizens' Forum on Sustainable Mobility (platform of citizen
participation in mobility). This consensus document aims to define the framework for new patterns of
mobility, and therefore, for a model city in which urban travels do not threaten to health or quality of
life, urban environment or local economy development.

These agents involved in the Sustainable Mobility Agreement are stakeholder for this measure:

 Stakeholder 1 – Government of City Council.

 Stakeholder 2 – Local Parties in the city.

 Stakeholder 3 – Technical Departments of City Council (Environment, Mobility, Urbanism,
etc.).

 Stakeholder 4 – Ombudsman or People Defender.

 Stakeholder 5 – Taxi Association.

 Stakeholder 6 – Residents Association.

 Stakeholder 7 – Cyclists and Rollers Association.
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 Stakeholder 8 – Ecologist Association.

 Stakeholder 9 – Students and Educational Association.

 Stakeholder 10 – Transport and Technological Companies.

D4 Recommendations

D4.1 Measure replication

 Complexity of the measure – This measure is technically more difficult than it seems at first
view, since it involves a new regulation of traffic light system, which normally is in an unstable
equilibrium, that is, if you change the regulation of traffic light in one intersection, it can cause
imbalances in the following intersection because traffic flows have changed. When the decision
to improve the regulation of traffic lights in the city is taken, you can not achieve the proposals
objectives by changing a few “blackspots”, but the entire organization of the system must be
changed. Therefore, this is a measure that can be applied in cities where there have been
significant population increases in recent years that has resulted in increases in congestion,
especially at intersections.

 High private benefits but low public benefits – The economic benefits are clear due to the time
savings but these are private benefits to users of private vehicles, while the public positive
externalities such as emissions savings are much lower. This can be seen clearly in the CBA
developed.

 Focus on public network improvements – As a measure of highly technical, human and
technical resources assigned to planning new traffic light regulation are important. It is essential
to use traffic simulation models for the planning phase of the measure. This measure should
focus more clearly towards improving public transport. Although 17 intersections were improved
for public transport by detectors in Vitoria-Gasteiz, the support in this field should have been
higher.

 Synergies with other measures multiply the results – Such measures should be part of an
overall strategy for sustainable mobility and its impact depends on the implementation of other
measures to discourage private car use. In this sense, this measure is part of the proposals of
Sustainable Mobility Plan of Vitoria-Gasteiz, so that synergies are achieved between them and
the impacts of them are multiplied. However, in Vitoria-Gasteiz it should have implemented
more decisive measures to discourage car use as the extension of the zone of the regulated
parking in streets.

D4.2 Process

 Calibration of model is very important – The initial model has required more adjustments to
accommodate the traffic than expected.

 Model needs important resources in implementation phase – The planning and preparation
phase is very important, and so it is necessary to put attention to make the change of traffic light
regulation with maximum precision. It is therefore important to accompany the simulation
models with actual data collection and traffic counts, floating vehicles, etc.

 Finally, traffic finds equilibrium and optimization – Anyway, the real traffic has the capacity
to adapt to changes in the traffic light regulation.
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 Don’t forget the communication campaign – Greater effort should be assigned to public
information campaign, since there have been numerous complaints from citizens.

 Synergies with other measures multiply the results – Mobility policy should be a set of
measures pushing into the same direction, increasing the results and benefits. This is the great
benefit of projects like CIVITAS. In this case, the measure has been supported by measure 5.01
Superblocks Model.
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ANNEX 1: SURVEY MODEL
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ANNEX 2: EX-POST SURVEY RESULTS (April 2011)

How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Walk

Estadísticos

How do you rate this means of transport on a scale of 1 to
10 (1 being the lowest rating and 10 the highest)? - Walk

391

27

7,6880

1,84664

Válidos

Perdidos

N

Media

Desv. típ.

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Walk

6 1,4 1,5 1,5

1 ,2 ,3 1,8

5 1,2 1,3 3,1

5 1,2 1,3 4,3

27 6,5 6,9 11,3

27 6,5 6,9 18,2

79 18,9 20,2 38,4

111 26,6 28,4 66,8

69 16,5 17,6 84,4

61 14,6 15,6 100,0

391 93,5 100,0

27 6,5

418 100,0

,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Walk

10,009,008,007,006,005,004,003,002,00,00

P
o

rc
e

n
ta

je

30

20

10

0

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Walk

How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Bike

Estadísticos

How do you rate this means of transport on a scale of 1 to
10 (1 being the lowest rating and 10 the highest)? - Bike

302

116

6,3013

2,55672

Válidos

Perdidos

N

Media

Desv. típ.
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Bike

15 3,6 5,0 5,0

4 1,0 1,3 6,3

10 2,4 3,3 9,6

11 2,6 3,6 13,2

22 5,3 7,3 20,5

37 8,9 12,3 32,8

39 9,3 12,9 45,7

58 13,9 19,2 64,9

53 12,7 17,5 82,5

21 5,0 7,0 89,4

32 7,7 10,6 100,0

302 72,2 100,0

116 27,8

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Bike

10,009,008,007,006,005,004,003,002,001,00,00

P
o

rc
e

n
ta

je

20

15

10

5

0

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Bike
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How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Motorcycle

Estadísticos

How do you rate this means of transport on a scale of 1 to 10
(1 being the lowest rating and 10 the highest)? - Motorcycle

144

274

5,4028

2,72343

Válidos

Perdidos

N

Media

Desv. típ.

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Motorcycle

17 4,1 11,8 11,8

1 ,2 ,7 12,5

2 ,5 1,4 13,9

9 2,2 6,3 20,1

12 2,9 8,3 28,5

26 6,2 18,1 46,5

28 6,7 19,4 66,0

16 3,8 11,1 77,1

19 4,5 13,2 90,3

4 1,0 2,8 93,1

10 2,4 6,9 100,0

144 34,4 100,0

274 65,6

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Motorcycle

10,009,008,007,006,005,004,003,002,001,00,00

P
o

rc
e

n
ta

je

20

15

10

5

0

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Motorcycle

How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Private car

Estadísticos

How do you rate this means of transport on a scale of 1 to 10
(1 being the lowest rating and 10 the highest)? - Private car

347

71

5,4813

2,36828

Válidos

Perdidos

N

Media

Desv. típ.
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Private car

21 5,0 6,1 6,1

4 1,0 1,2 7,2

14 3,3 4,0 11,2

21 5,0 6,1 17,3

37 8,9 10,7 28,0

62 14,8 17,9 45,8

75 17,9 21,6 67,4

48 11,5 13,8 81,3

38 9,1 11,0 92,2

11 2,6 3,2 95,4

16 3,8 4,6 100,0

347 83,0 100,0

71 17,0

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Private car

10,009,008,007,006,005,004,003,002,001,00,00
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Private car
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How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Taxi

Estadísticos

How do you rate this means of transport on a scale of 1 to
10 (1 being the lowest rating and 10 the highest)? - Taxi

210

208

5,9048

2,54913

Válidos

Perdidos

N

Media

Desv. típ.

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Taxi

12 2,9 5,7 5,7

4 1,0 1,9 7,6

9 2,2 4,3 11,9

10 2,4 4,8 16,7

12 2,9 5,7 22,4

37 8,9 17,6 40,0

31 7,4 14,8 54,8

30 7,2 14,3 69,0

38 9,1 18,1 87,1

15 3,6 7,1 94,3

12 2,9 5,7 100,0

210 50,2 100,0

208 49,8

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Taxi

10,009,008,007,006,005,004,003,002,001,00,00
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Taxi

How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Van/Truck

Estadísticos

How do you rate this means of transport on a scale of 1 to 10
(1 being the lowest rating and 10 the highest)? - Van/Truck

108

310

5,4074

2,47996

Válidos

Perdidos

N

Media

Desv. típ.
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Van/Truck

8 1,9 7,4 7,4

2 ,5 1,9 9,3

4 1,0 3,7 13,0

4 1,0 3,7 16,7

11 2,6 10,2 26,9

29 6,9 26,9 53,7

13 3,1 12,0 65,7

15 3,6 13,9 79,6

14 3,3 13,0 92,6

2 ,5 1,9 94,4

6 1,4 5,6 100,0

108 25,8 100,0

310 74,2

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Van/Truck

10,009,008,007,006,005,004,003,002,001,00,00
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Van/Truck
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How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Bus

Estadísticos

How do you rate this means of transport on a scale of 1 to
10 (1 being the lowest rating and 10 the highest)? - Bus

335

83

6,4060

2,40931

Válidos

Perdidos

N

Media

Desv. típ.

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Bus

13 3,1 3,9 3,9

6 1,4 1,8 5,7

10 2,4 3,0 8,7

11 2,6 3,3 11,9

20 4,8 6,0 17,9

32 7,7 9,6 27,5

55 13,2 16,4 43,9

66 15,8 19,7 63,6

71 17,0 21,2 84,8

23 5,5 6,9 91,6

28 6,7 8,4 100,0

335 80,1 100,0

83 19,9

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Bus

10,009,008,007,006,005,004,003,002,001,00,00
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Bus

How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Intercity bus

Estadísticos

How do you rate this means of transport on a scale of 1 to 10
(1 being the lowest rating and 10 the highest)? - Intercity bus

150

268

6,4267

2,41735

Válidos

Perdidos

N

Media

Desv. típ.
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Intercity bus

7 1,7 4,7 4,7

2 ,5 1,3 6,0

1 ,2 ,7 6,7

5 1,2 3,3 10,0

9 2,2 6,0 16,0

23 5,5 15,3 31,3

23 5,5 15,3 46,7

24 5,7 16,0 62,7

30 7,2 20,0 82,7

12 2,9 8,0 90,7

14 3,3 9,3 100,0

150 35,9 100,0

268 64,1

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Intercity bus

10,009,008,007,006,005,004,003,002,001,00,00
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Intercity bus
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How do you rate this means of transport on a scale of 1 to 10 (1
being the lowest rating and 10 the highest)? - Tram

Estadísticos

How do you rate this means of transport on a scale of 1 to
10 (1 being the lowest rating and 10 the highest)? - Tram

325

93

7,4985

2,30221

Válidos

Perdidos

N

Media

Desv. típ.

How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Tram

12 2,9 3,7 3,7

2 ,5 ,6 4,3

3 ,7 ,9 5,2

7 1,7 2,2 7,4

6 1,4 1,8 9,2

15 3,6 4,6 13,8

26 6,2 8,0 21,8

45 10,8 13,8 35,7

95 22,7 29,2 64,9

62 14,8 19,1 84,0

52 12,4 16,0 100,0

325 77,8 100,0

93 22,2

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Tram

10,009,008,007,006,005,004,003,002,001,00,00
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How do you rate this means of transport on a scale of 1 to 10 (1 being the
lowest rating and 10 the highest)? - Tram

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
Extending sidewalks in Sancho el Sabio - AWAR

Estadísticos

Thinking about the various actions that are taking
within the project CIVITAS In the city, I might suggest
if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -
Extending sidewalks in Sancho el Sabio - AWAR

418

0

Válidos

Perdidos

N
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Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes / no) and

the degree of acceptance (0 is very bad, 10 very positive)? - Extending
sidewalks in Sancho el Sabio - AWAR

91 21,8 21,8 21,8

327 78,2 78,2 100,0

418 100,0 100,0

no

yes

Total

Válidos
Frecuencia Porcentaje

Porcentaje
válido

Porcentaje
acumulado

Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? - Extending sidewalks in
Sancho el Sabio - AWAR

yesno
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je
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? - Extending sidewalks in
Sancho el Sabio - AWAR

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
Extending sidewalks in Sancho el Sabio - ACCE
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Estadísticos

Thinking about the various actions that are taking
within the project CIVITAS In the city, I might suggest
if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -
Extending sidewalks in Sancho el Sabio - ACCE

320

98

7,4250

1,99545

Válidos

Perdidos

N

Media

Desv. típ.

Thinking about the various actions that are taking within the project CIVITAS In
the city, I might suggest if you know those actions (yes / no) and the degree of
acceptance (0 is very bad, 10 very positive)? - Extending sidewalks in Sancho

el Sabio - ACCE

9 2,2 2,8 2,8

1 ,2 ,3 3,1

2 ,5 ,6 3,8

3 ,7 ,9 4,7

7 1,7 2,2 6,9

11 2,6 3,4 10,3

37 8,9 11,6 21,9

59 14,1 18,4 40,3

110 26,3 34,4 74,7

46 11,0 14,4 89,1

35 8,4 10,9 100,0

320 76,6 100,0

98 23,4

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? - Extending sidewalks in
Sancho el Sabio - ACCE

10,009,008,007,006,005,004,003,002,001,00,00
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? - Extending sidewalks in
Sancho el Sabio - ACCE

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
Restrict access to Prado and General Alava -

Estadísticos

Thinking about the various actions that are taking
within the project CIVITAS In the city, I might suggest
if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -
Restrict access to Prado and General Alava -

418

0

Válidos

Perdidos

N
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Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes / no) and

the degree of acceptance (0 is very bad, 10 very positive)? - Restrict
access to Prado and General Alava -

111 26,6 26,6 26,6

307 73,4 73,4 100,0

418 100,0 100,0

no

yes

Total

Válidos
Frecuencia Porcentaje

Porcentaje
válido

Porcentaje
acumulado

Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? - Restrict access to Prado and

General Alava -

yesno
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? - Restrict access to Prado and

General Alava -

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
Restrict access to Prado and General Alava -
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Estadísticos

Thinking about the various actions that are taking
within the project CIVITAS In the city, I might suggest
if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -
Restrict access to Prado and General Alava -

289

129

6,1799

2,38386

Válidos

Perdidos

N

Media

Desv. típ.

Thinking about the various actions that are taking within the project CIVITAS In
the city, I might suggest if you know those actions (yes / no) and the degree of

acceptance (0 is very bad, 10 very positive)? - Restrict access to Prado and
General Alava -

15 3,6 5,2 5,2

1 ,2 ,3 5,5

6 1,4 2,1 7,6

14 3,3 4,8 12,5

24 5,7 8,3 20,8

35 8,4 12,1 32,9

45 10,8 15,6 48,4

55 13,2 19,0 67,5

57 13,6 19,7 87,2

21 5,0 7,3 94,5

16 3,8 5,5 100,0

289 69,1 100,0

129 30,9

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? - Restrict access to Prado and

General Alava -

10,009,008,007,006,005,004,003,002,001,00,00
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? - Restrict access to Prado and

General Alava -

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
New regulation of traffic lights - AWARENESS

Estadísticos

Thinking about the various actions that are taking within the
project CIVITAS In the city, I might suggest if you know those
actions (yes / no) and the degree of acceptance (0 is very bad,
10 very positive)? -New regulation of traffic lights - AWARENESS

418

0

Válidos

Perdidos

N
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Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes / no) and
the degree of acceptance (0 is very bad, 10 very positive)? -New regulation

of traffic lights - AWARENESS

214 51,2 51,2 51,2

204 48,8 48,8 100,0

418 100,0 100,0

no

yes

Total

Válidos
Frecuencia Porcentaje

Porcentaje
válido

Porcentaje
acumulado

Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? -New regulation of traffic
lights - AWARENESS

yesno
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -New regulation of traffic lights

- AWARENESS

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
New regulation of traffic lights - ACCEPTANCE
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Estadísticos

Thinking about the various actions that are taking
within the project CIVITAS In the city, I might suggest
if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -New
regulation of traffic lights - ACCEPTANCE

197

221

5,7157

2,55359

Válidos

Perdidos

N

Media

Desv. típ.

Thinking about the various actions that are taking within the project CIVITAS In
the city, I might suggest if you know those actions (yes / no) and the degree of
acceptance (0 is very bad, 10 very positive)? -New regulation of traffic lights -

ACCEPTANCE

15 3,6 7,6 7,6

2 ,5 1,0 8,6

8 1,9 4,1 12,7

12 2,9 6,1 18,8

14 3,3 7,1 25,9

26 6,2 13,2 39,1

30 7,2 15,2 54,3

40 9,6 20,3 74,6

32 7,7 16,2 90,9

10 2,4 5,1 95,9

8 1,9 4,1 100,0

197 47,1 100,0

221 52,9

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? -New regulation of traffic
lights - ACCEPTANCE

10,009,008,007,006,005,004,003,002,001,00,00
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? -New regulation of traffic lights

- ACCEPTANCE

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)?
Network of bicycle lanes - AWARENESS

Estadísticos

Thinking about the various actions that are taking within the
project CIVITAS In the city, I might suggest if you know those
actions (yes / no) and the degree of acceptance (0 is very bad,
10 very positive)? Network of bicycle lanes - AWARENESS

418

0

Válidos

Perdidos

N
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Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes / no) and

the degree of acceptance (0 is very bad, 10 very positive)? Network of
bicycle lanes - AWARENESS

75 17,9 17,9 17,9

343 82,1 82,1 100,0

418 100,0 100,0

no

yes

Total

Válidos
Frecuencia Porcentaje

Porcentaje
válido

Porcentaje
acumulado

Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the

degree of acceptance (0 is very bad, 10 very positive)? Network of bicycle
lanes - AWARENESS

yesno
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? Network of bicycle lanes -
AWARENESS

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)?
Network of bicycle lanes - ACCEPTANCE
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Estadísticos

Thinking about the various actions that are taking within the
project CIVITAS In the city, I might suggest if you know those
actions (yes / no) and the degree of acceptance (0 is very bad,
10 very positive)? Network of bicycle lanes - ACCEPTANCE

327

91

6,0642

2,56549

Válidos

Perdidos

N

Media

Desv. típ.

Thinking about the various actions that are taking within the project CIVITAS In
the city, I might suggest if you know those actions (yes / no) and the degree of

acceptance (0 is very bad, 10 very positive)? Network of bicycle lanes -
ACCEPTANCE

23 5,5 7,0 7,0

2 ,5 ,6 7,6

12 2,9 3,7 11,3

11 2,6 3,4 14,7

20 4,8 6,1 20,8

50 12,0 15,3 36,1

41 9,8 12,5 48,6

58 13,9 17,7 66,4

68 16,3 20,8 87,2

22 5,3 6,7 93,9

20 4,8 6,1 100,0

327 78,2 100,0

91 21,8

418 100,0

,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? Network of bicycle lanes -
ACCEPTANCE

10,009,008,007,006,005,004,003,002,001,00,00
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25
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0

Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? Network of bicycle lanes -
ACCEPTANCE

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
Information on mobility within the municipal

Estadísticos

Thinking about the various actions that are taking within the
project CIVITAS In the city, I might suggest if you know those
actions (yes / no) and the degree of acceptance (0 is very bad,
10 very positive)? - Information on mobility within the municipal

418

0

Válidos

Perdidos

N
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Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes / no) and
the degree of acceptance (0 is very bad, 10 very positive)? - Information on

mobility within the municipal

349 83,5 83,5 83,5

69 16,5 16,5 100,0

418 100,0 100,0

no

yes

Total

Válidos
Frecuencia Porcentaje

Porcentaje
válido

Porcentaje
acumulado

Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the

degree of acceptance (0 is very bad, 10 very positive)? - Information on
mobility within the municipal

yesno
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? - Information on mobility
within the municipal

Thinking about the various actions that are taking within the project
CIVITAS In the city, I might suggest if you know those actions (yes /
no) and the degree of acceptance (0 is very bad, 10 very positive)? -
Information on mobility within the municipal
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Estadísticos

Thinking about the various actions that are taking within the
project CIVITAS In the city, I might suggest if you know those
actions (yes / no) and the degree of acceptance (0 is very bad,
10 very positive)? - Information on mobility within the municipal

58

360

6,7241

2,45516

Válidos

Perdidos

N

Media

Desv. típ.

Thinking about the various actions that are taking within the project CIVITAS In
the city, I might suggest if you know those actions (yes / no) and the degree of

acceptance (0 is very bad, 10 very positive)? - Information on mobility within the
municipal

3 ,7 5,2 5,2

2 ,5 3,4 8,6

1 ,2 1,7 10,3

8 1,9 13,8 24,1

9 2,2 15,5 39,7

9 2,2 15,5 55,2

15 3,6 25,9 81,0

4 1,0 6,9 87,9

7 1,7 12,1 100,0

58 13,9 100,0

360 86,1

418 100,0

,00

2,00

3,00

5,00

6,00

7,00

8,00

9,00

10,00

Total

Válidos

SistemaPerdidos

Total

Frecuencia Porcentaje
Porcentaje

válido
Porcentaje
acumulado
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree
of acceptance (0 is very bad, 10 very positive)? - Information on mobility within

the municipal

10,009,008,007,006,005,003,002,00,00
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Thinking about the various actions that are taking within the project CIVITAS
In the city, I might suggest if you know those actions (yes / no) and the degree

of acceptance (0 is very bad, 10 very positive)? - Information on mobility
within the municipal


