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THE TRAFFIC CALMING DEVICES 

GENERAL OVERVIEW 

Traffic Calming is the combination of mainly physical measures that reduce the negative 
effects of motor vehicle use, alter driver behavior and improve conditions for non-motorized 
street users. The major advantage of traffic calming devices over more traditional speed 
reduction measures such as police enforcement is that traffic calming measures are “self-
enforcing”. Because traffic calming devices physically force drivers to slow down, they can be 
much more effective than measures that rely on consistent enforcement. 

In response to growing public interest statewide, this chapter is developed to provide 
information about the process for planning, evaluating and implementing traffic calming 
projects on Metropolitan Area of the city of Bari. 

In other European Countries and USA there are several studies with the aim to plan, 
evaluate and implement Traffic Calming Standard being adopted in case of urban areas, 
suburban areas and rural roads.[1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]  

These standards include construction details, typical dimensions, signage and markings 
for various traffic calming devices. A Traffic Calming Matrix also shows the applicability of 
each device for specific area or higway settings and traffic volumes. 

The process to select and implement traffic calming devices described here will assist in 
determining: 

• Whether traffic calming is appropriate; 

• Where it may be appropriately used; and 
• How to implement a project. 

Traffic calming methods involve both volume and speed control measures to improve 
safety. Volume control measures include full and partial closures, diverters, median barriers 
and forced turn islands. Speed control measures include active measures to slow traffic by 
creating physical deflections or constrictions such as raised crosswalks, raised intersections, 
roundabouts, chicanes, alternate side parking, median islands, curb extensions, neckdowns, 
gateways and pedestrian refuge islands. Passive measures include on-street parking, bicycle 
lanes, narrowed traffic lanes, rumble strips, textured or colored pavement, textured markings, 
and signage. 

Traffic calming may also be designed to improve town or village aesthetics. 
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More and more residents are concerned that the quality of life is diminished in their 
communities as a result of speeding traffic, unsafe conditions for pedestrians, and noise 
pollution. 

Concerned citizens may begin to identify problems and seek solutions through Traffic 
Calming: 

• High traffic volumes have a negative impact on the perceived quality of life, and 
the community character valued by residents of Vermont villages; 

• Speeding vehicles put pedestrians and cyclists in greater danger; 

• Delays in traffic movement cause motorists to seek routes on nearby roads and 
streets; and 

• Traffic congestion may have a negative effect on the local economy. 

Successful traffic calming projects may reduce the speed of traffic and other negative 
impacts of motorized traffic on particular sections of highway. Certain traffic calming 
measures can actually move larger volumes of traffic more safely than conventional methods. 

Projects include both physical measures to reduce the speed of traffic, and more subtle, 
passive measures to induce drivers to change their behavior such as on-street parking and 
street tree planting. 

 

TRAFFIC CALMING GOALS AND OBJECTIVES 

It is possible to summarized traffic calming goals and objectives as shown below: 

• Reduce speeds for motor vehicles in pedestrian areas, and reduce collision 
frequency and severity. 

• Increase the safety and the perception of safety for non-motorized users of the 
street(s). 

• Incorporate local residents’ preferences and needs for working, and living along 
public streets and at intersections. 

• Create safe and attractive streets while enhancing the street environment (e.g., 
historic villages, streetscapes.) 

• Help to reduce the negative effects of motor vehicles on the environment such as 
pollution, sprawl and water runoff on impervious surfaces. 

• Promote pedestrian, cycle and transit use increasing access for all modes of 
transportation. 

• Reduce the need for police enforcement. 
• Reduce cut-through motor vehicle traffic. 
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PLANNING PHASE OF TRAFFIC CALMING PROJECT 

Planning and implementing traffic-calming devices on a selected road or urban area 
requires stakeholder involvement to balance local interests and to gain the support of 
municipalities and Public Transport Agencies. This partnership is an essential component of a 
successful traffic calming program. By itself, this process will not ensure completion of the 
traffic calming program or project since traffic calming may be ruled out as inappropriate or 
not supported by one or more stakeholders. 

Step 1: Problem Identification by Local Government or Community Group 

Concern by local citizens about speeding and safety issues is the first step in problem 
identification and the beginning of the planning process for traffic calming. The group must 
bring the problem to the attention of the local governing body to obtain their endorsement 
and to pursue it with their Municipal Planning Department/Organization. In this phase it will 
be possible to determine where the potential project fits within other transportation 
improvements and local traffic calming priorities in the city, 

Step 2: Define Problem and Identify Study Area 

This task clearly defines the problem and determines if the problem can be addressed 
through traffic calming solutions. The local community group who identified the traffic or 
speeding problem should work with the Municipal Planning Department planner to define the 
problem by reviewing actual conditions and examining available data. The data may include 
speed measurements, volume counts for the state route, volume counts on parallel roads, and 
crash statistics. It is important at this step to analyze the land use, context or setting and other 
environmental characteristics of the surrounding area (i.e. school zone, etc.) and pedestrian 
and bicycle use. The proportion of vehicles driving over the speed limit, the length of the 
section of road for traffic calming and right-of-way limits and ownership of the road should 
also be determined. 

Upon completion, the limits of the preliminary study area should be defined including 
the locations where the speeding problem has been identified. Other routes may be identified 
for potential impact by diverted traffic, noise or air pollutant emissions if calming devices are 
installed. 

The following questions should be asked: 

1) Is there a conflict between traffic speeds and the use associated with the built 
environment along the road? For example, residential use versus through traffic. 

2) Would traffic-calming devices reduce traffic speeds without negatively affecting the 
general safety, mobility and character of the city? 
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Positive answers to all questions indicate a traffic calming study and approval process 
should be pursued. If they are negative, other solutions should be investigated such as safety 
improvements, network changes, increasing capacity, or bypass road. 

For the purposes of traffic calming, a town setting is defined by examining the 
characteristics of an area. At least two of the following characteristics need to exist in order to 
qualify as a “Traffic Calming Area” the part of the town. 

Criteria for Urban road  Setting: 

1) Speed limit of 30 km/h or less; 
2) Sidewalks exist in the proposed study area; 
3) Residences, commercial and civic buildings such as town halls, post offices, and 

churches are so located that walking and bicycling are convenient modes of travel 
within the proposed study area; 

4) The density of buildings gives the proposed study area the appearance of a connected 
settlement; 

Step 3: Establish Traffic Calming Steering Committee 

Identify local stakeholders to establish a Traffic Calming Steering Committee. The role of 
the committee is to: 

• Advance the traffic calming process; 

• Assign work tasks to committee members; 

• Direct traffic calming consultants (if they are retained for design work); 
• Share information and act as the main contact group responsible for public 

outreach; 

• Coordinate with other local, regional and state organizations. 

The membership should reflect the complexity and scope of the traffic calming issues. 
Flexibility is needed to accommodate volunteers caming from public and private Agencies, 
Public Transport Agencies, member of association and University specialists. 

Step 4: Inventory of Existing Conditions 

The Steering Committee usually with the assistance of a consultant and/or the Municipal 
Planning Department/Organization, assembles all available data and information for the study 
area and collects any additional data that may be relevant to the traffic calming study and 
process. Data collected in Step 2 can be used as part of the comprehensive database needed in 
Step 4. The most important data relevant to the traffic calming program are: 

• Traffic volume counts (average daily traffic volumes, hourly volumes); 
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• Crash statistics for the last three years (by location and type, injuries, fatalities); 
• Speed measurements; and 
• Pedestrian and bicycle counts as appropriate, preferably during peak hours. 

Data may be collected during the appropriate peak periods not only for the road to be 
calmed, but possibly for parallel roadways that could be affected by the traffic calming project. 

Speed measurements should include locations that are the most sensitive from the point 
of view of pedestrian access, circulation and crossings. 

Base maps for the study area are essential and need to be developed at this phase with 
enough detail to show the physical elements and to adequately assess the feasibility of traffic 
calming devices. Roads geometry and physical characteristics, right-of-way lines, topographical 
information, and building locations for example should be identified on the maps. In addition, 
grades, drainage conditions and sight distances along the road section to be calmed should be 
reviewed. 

Step 5: Public Workshop I 

Public workshops work two ways: to inform the public as to potential benefits of traffic 
calming and to involve the community in decision-making process. Participation is expanded 
beyond the Steering Committee and the immediate stakeholders. All stakeholders are invited 
to participate in the discussion and in the decision-making process regarding traffic calming. 

Public Workshop I steps are as follows: 

1) Send invitations to stakeholders and other interested parties. Include notices in 
local newspapers at town hall, post office, library, general store and other gathering 
places. 

2) Define goals or objectives for the project. 
3) Define traffic calming and present successful traffic calming examples to the public. 
4) Present and discuss information on existing traffic conditions if possible (volumes, 

speeds, and crashes). 
5) Identify transition zones and the village setting located in the study area. See the 

Traffic Calming Prototype. Delay the selection of specific traffic calming devices 
until Public Workshop II. 

6) Discuss and identify traffic calming needs and specific locations where speeding and 
safety is a concern. Brainstorm conceptual ideas. 

Step 6: Preliminary Traffic Calming Plan 

Based on the input received from the first workshop, the Steering Committee or the 
consultants will prepare a preliminary traffic calming plan. Additional data collection may be 
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needed since some of the initial assumptions regarding the issues, objectives and study area 
itself may need revision. Alternative traffic calming options could also be prepared and later 
evaluated at the Public Workshop II. Public Transport Agencies must actively participate in 
the process.  

The following steps apply: 

1) Follow specific design guidelines of the Traffic Calming Standard Drawings coming 
from other European Counries (partially reported in the next chapter). 

2) Discuss maintenance and funding issues with municipal officials. It is essential that 
the local governing body is aware that the Town may be responsible for maintaining 
the traffic calming devices. The local governing body should be consulted about 
their willingness to maintain the devices or the entire section of road. 

Step 7: Public Workshop II – Present the Plan 

The preliminary traffic calming plan is presented focusing on benefits of specific traffic 
calming devices for the highway sections identified in Public Workshop I. Maintenance of the 
traffic calming devices also needs to be a primary topic. Public II Workshop steps are as 
follows: 

1) Encourage public participation and discussion as in Public Workshop I. 
2) Prior to the workshop, the Steering Committee consults the Municipalities regarding 

the State's support and ability or willingness to maintain the devices. 
3) The Steering Committee presents the constraints in maintaining certain devices 

identifying which ones the municipality is likely to maintain. 
4) It may be helpful to provide general information regarding costs for traffic calming 

plans in other communities. 

Step 8: Refine Traffic Calming Plan, Prepare Draft Maintenance 

The Steering Committee refines and adjusts the preliminary traffic calming plan to 
reflect the input received at the Public Workshop II. 

The plan should include: 

1) Preliminary cost estimates for final design and construction of the devices. 
2) Draft agreements regarding maintenance of the various elements.  
3) Whether the traffic calming devices are to be installed on a permanent or on a trial 

basis. Subsequent steps in the approval process consider this decision and its 
consequences, as well as the necessary evaluation, especially for a trial installation. 
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4) An implementation and phasing plan showing the steps needed for the completion 
of the traffic calming project, especially if a project is broken down into several 
phases or combined with other work. 

5) Identifying all local permits required and all right-of-way issues and requirements. 
6) Identifying funding sources for final design and construction costs.  

Step 9: Approval Process 

The local governing body needs to approve the traffic calming plan, supporting and 
approving each phase of implementation as it proceeds. The traffic calming plan is more likely 
to success with strong community involvement in decision-making and support. This step can 
be used once or through individual phases of implementation. 

The following process is recommended: 

1) Plan Approval: The traffic-calming plan (Step 8) is presented to the local governing 
body for comment and conceptual approval with further refinements and detailed designs 
later on. At this stage, it is necessary for the local governing body to support the concept of the 
traffic calming plan to move forward toward implementing specific devices. 

2) Determination of Survey Process: Next, the local governing body and Steering 
Committee representative agrees on the process to obtain support from those most directly 
impacted by each traffic calming device. All abutters will be informed about the traffic calming 
plan and will be surveyed regarding issues and concerns towards the proposed traffic calming 
devices adjacent to their property. Depending on the complexity of the traffic calming device, 
the survey may be delayed until more detailed designs are completed in Step 12. 

Typical questions could include: 

• “Do you support the traffic-calming project and the particular device proposed 
adjacent to your property?" 

• "Do you support it with reservations and what are your reservations?" 

• "Do you oppose the traffic-calming project or the device?" 
• "What are your concerns?” 

Additional questions may probe the respondents about their particular issues with the 
device. 

3) Plan Submittal: If approved, the local governing body submits the plan to the most 
important stakeholders for review. Any changes to the plan as a result of the survey 
implemented in Step 11 should be submitted as well. 

Step 10: Review and Approval 
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The most important stakeholders review the traffic calming plan for compliance with the 
Agency’s standards and policies as coordinated by the Public Transport Agencies and 
University experts. 

Division and Sections may be involved in the review depending on the details of the 
project: 

• Sections of Roadway and Traffic Design 
• Traffic Operations 

• Local Transportation Facilities 
• Pavement Management 

• Environmental Section 
• Utilities Unit. 

Step 11: Implement Survey Process, Vote by Local, Governing Body and Apply for 
Funding 

The Steering Committee implements the survey discussed in Step 9 and present the 
survey results to the local governing body with the relevant comments and reservations. The 
local governing body votes on action to proceed with entire plan or to phase the plan if 
appropriate. 

The Municipality will have to include the traffic calming project in the regular funding 
process for transportation improvements. The funding sources identified in Step 8 are then 
assessed to identify the most appropriate sources for the project. In some instances special 
funding sources may become available that could be pursued by the Steering Committee. 

Step 12: Detailed Design 

Depending on the traffic-calming devices being considered, additional topographical 
survey work may be needed to prepare a more detailed design and to develop final 
construction costs. At this stage, it is necessary for all permits including environmental permits 
and necessary utility clearance to be obtained. The municipal engineer, consulting engineer or 
external engineer can undertake the necessary design and permitting work. Construction 
specifications need to be developed before the project can be bid.  

In the next figure it is shown the Traffic Calming Flow Chart - Planning Phase, which 
summarizes the procedure and the concepts expressed in this paragraph. 
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INSTALLATION AND EVALUATION PHASE 

In this paragraph is described the installation and evaluation phase of traffic calming 
device, following the 12 steps of the planning phase.  
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Step 13: Decide on Trial or Permanent Installation 

The final decision is made at this step to install the traffic calming devices on a trial or a 
permanent basis. The trial installation may be a condition of approval by the local government 
as an evaluation or demonstration step. Considerations for trial installation include: 

• If significant traffic flow changes are expected from the traffic-calming devices; 
trial installations allow everyone to evaluate the design and the impacts in the 
field without major expenses. 

• Trial measures should be installed to resemble the final design as much as 
possible: adequately illuminated, marked, signed and well constructed so that the 
full safety and aesthetic effects can be gauged. 

Step 14: Collect Data and Evaluate Effectiveness of Trial Project 

The Municipality coordinates with Public Transport Agencies and most important stake 
holders to collect data during the trial period of the traffic calming project. The review should 
lead the Steering Committee to determine if the goal and objectives were met and if not, what 
changes may be made to achieve success. 

1) Data includes traffic counts, crash data, and speed measurements on the main 
road and possibly on parallel roads. 

2) Traffic operations from beginning to end of the calming devices should be 
reviewed, pedestrian and bicycle counts should be taken as appropriate, 
adjacent streets should be monitored to assess if problems have shifted. 

3) All measurements are to be compared to the same data before the installation. 
The review compares average speeds before and after (often they change very 
little –indicating that the average person may not be affected to a significant 
degree), but also to the 85th percentile and the 95th percentile speeds 
(measuring the effects on speeders). 

4) Traffic volume evaluations should also take into consideration traffic forecasts 
beyond existing conditions. 

Ideally, a trial period runs twelve months and includes winter conditions. In some cases, 
shorter periods, (6 months) may be sufficient. Resident and merchant surveys may help to 
evaluate the effects on users and on the persons living and working close to the calming 
devices, and to determine an approval rating. 

At the end of the trial period, the Steering Committee decides and recommends to the 
local governing body whether to install the calming project on a permanent basis, to modify it, 
or to discontinue it. The local governing body votes to select one of these three options. 

Step 15: Install Permanent Traffic-Calming Project 
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The construction of the permanent traffic calming project may occur as the result of the 
decision to install the project permanently from the beginning or after a successful trial 
installation. 

Step 16: Collect Data and Evaluate Effectiveness (Long Term) 

Evaluation studies are important to guage or determine the long-term effectiveness of 
the traffic calming measures especially permanent installations. Evaluation studies can be used 
to adjust future installations of traffic calming devices, and potentially to adjust the State 
Traffic Calming Standard Drawings. Evaluation studies should include before and after 
comparisons of traffic volumes, speeds and crashes as described in Step 14 –Collect Data and 
Evaluate Effectiveness of Trial Project. These studies will be especially important in the first 
few years of the traffic calming projects state-wide in order to gain experience on the various 
measures. Unlike Step 14, Step 16 may involve longer evaluation studies to assess the long-term 
effectiveness of the traffic calming measures. 

Short-term evaluation studies under Step 16 would be undertaken under the direction of 
the Steering Committee (similar to Step 14). Longer-term studies would be the responsibility of 
Municipalities and University experts. 

There may be further changes to the traffic calming project after the study period has 
ended, including the possible removal of the traffic calming devices. 

 

TRAFFIC CALMING PROJECT RANKING SYSTEM TO PRIORIZE PROJECTS 

It may be desirable to establish a ranking system to prioritize projects or to evaluate their 
needs. Sufficient funding may not be available to complete all of the traffic calming projects in 
a town or in a region. Therefore, the ranking system will help establish the order in which 
projects may be completed. The next Figure is an example of a “Project Ranking or Need 
Evaluation System”. Local municipalities Commissions may amend this system to address 
particular needs of the region. 

There may be existing conditions, other than those included on the project ranking 
system, that warrant the need for traffic calming. Establishing the ranking for these traffic 
calming projects will require the use of engineering judgment. 
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TRAFFIC CALMING DEVICES 

In this chapter the most common traffic calming devices are described. Roundabouts 
and mini roundabouts are omitted because they are regulated by the Italian DM DECRETO 
19/04/2006  “Norme funzionali e geometriche per la costruzione delle intersezioni stradali”. 
The descriptions derives from analysis and study of the European and American standards. 
 

Speed Humps 

A speed hump (also called a road hump, or undulation,[20] and speed ramp) is a rounded 
traffic calming device used to reduce vehicle speed and volume on residential streets. Humps 
are placed across the road to slow traffic and are often installed in a series of several humps in 
order to prevent cars from speeding before and after the hump. Common speed hump shapes 
are parabolic, circular, and sinusoidal.[20] 

Generally, speed humps are 3,7 to 4,25 m in length and span the width of the road. The 
height of humps ranges from 7,5 to 10 cm.[20] The length and height of the speed humps 
determine the speed at which traffic will travel over the devices. Shorter lengths and greater 
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heights slow cars most drastically. When placed in a series 100–170 m apart, humps will reduce 
85 percentile speeds by 13–15 km/h.[21] 

A warning sign notifies motorists before humps. Humps generally have pavement 
markings to enhance visibility and a taper edge near the curb to allow a gap for drainage.[20] 

Speed humps are used in locations where very low speeds are desired and reasonable.[22] 
Speed humps are typically placed on residential roads and are not used on major roads, bus 
routes, or primary emergency response routes. Placement is generally mid-block between 
intersections. 

Typical speeds resulting from speed humps are 15–30 km/h. Studies show an average 18% 
reduction in traffic volume and an average 13% reduction in collisions.[20] 

While similar to speed bumps, humps are less aggressive than speed bumps at low 
speeds and are used on actual streets, as opposed to bumps which are primarily placed in 
parking lots.[23] While speed bumps generally slow cars to 8–15 km/h, humps slow cars to 15–30 
km/h. The narrow nature of speed bumps often allows vehicles to pass over them at high speed 
while only perturbing the wheels and suspension, hardly affecting the vehicle cab and its 
occupants. The relatively long slopes of speed humps gradually accelerate the entire vehicle in 
vertical direction, causing the perturbation of the cab to become progressively more severe at 
higher speeds.[23] 

Composition 

Speed humps are constructed of asphalt, concrete, or rubber. While traditionally most 
humps were constructed of asphalt or concrete, rubber is becoming increasingly common in 
some regions for several reasons. Asphalt and concrete can be difficult to construct precisely 
while rubber products are pre-shaped to standardized sizes and thus consistently meet 
industry standards. An additional advantage is ease of installation, which is particularly 
beneficial when a city wants to test streets before deciding where to keep the devices. In 
addition, unlike concrete and asphalt, which necessitate frequent and high cost replacement, 
rubber products are longer lasting and thus more cost-efficient. 

Criticisms 

One criticism of speed humps is their effect on emergency vehicles. Response time is 
slowed by 3–5 seconds per hump for fire trucks and fire engines and up to 10 seconds for 
ambulances with patients on-board.[20] Speed humps are thus usually not placed on primary 
response routes. Speed cushions may be placed on these routes instead. 

Occasionally, there is an increase in traffic noise from braking and acceleration of 
vehicles on streets with speed humps, particularly from buses and trucks. Other effects include 
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increased vehicle fuel consumption and emissions – as most fuel injection systems in modern 
internal combustion engines operate in open-loop mode (fuel rich) when accelerating – as well 
as increased wear and tear on brakes, engine and suspension components. 

Damage caused by snow plows during the winter months is an additional concern. 
Heavy sedans, trucks, and SUVs are less affected by speed humps, and may not have to slow 
down as dramatically. 

Thin cuts are sometimes placed in the middle of a hump in order to allow bicycle traffic 
to pass through. However, forcing cyclists to take a particular line on the road compromises 
their ability to position themselves safely according to the other traffic on the road at the time. 

   

 

Speed Table 

A speed table (or flat top hump) is a traffic calming device designed as a long speed 
hump with a flat section in the middle. Speed tables are generally long enough for the entire 
wheelbase of a passenger car to rest on top.[24] The long, flat design allows cars to pass without 
slowing as significantly as with speed humps or cushions.[25] Because they slow cars less than 
similar devices, speed tables are often used on roads with typical residential speed limits. 

Speed tables can also be signed as pedestrian crossings and can be constructed of 
asphalt, concrete, rubber, or brick. 

Typical speeds resulting from 7 m speed tables are 32–48 km/h. One sample of 8 sites 
found a 45% decrease in accidents per year with the use of speed tables.[26] 

Advantages 
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Speed tables are effective in calming traffic on streets where the speed limit needs to be 
maintained rather than slowing cars more significantly. Traffic speed, volumes, and accidents 
have been shown to decrease with the use of tables. Although not as responsive to emergency 
vehicles as speed cushions, speed tables cause less of a delay than humps and are typically 
preferred by fire departments over speed humps.[25] 
 

   

   

 

Chicane 

Chicanes are a type of "horizontal deflection" used in traffic calming schemes to reduce 
the speed of traffic. Drivers are expected to reduce speed to negotiate the lateral displacement 
in the vehicle path.[27] There are several variations of traffic calming chicanes, but they 
generally fall into one of two broad categories: 

Single-lane working chicanes, which consist of staggered buildouts, narrowing the road 
so that traffic in one direction has to give way to opposing traffic 
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Two-way working chicanes, which use buildouts to provide deflection, but with lanes 
separated by road markings or a central island. 

Limited accident data for chicane schemes indicate changes in injury accidents (range 
from -54% to +32%) and accident severity.[27,28] 

Design/Installation Issues: 

Unless well-designed, chicanes may still permit speeding by drivers cutting straight 
paths across the center line. European manuals recommend shifts in alignment of at least one 
lane width, deflection angles of at least 45 degrees, and center islands to prevent drivers from 
taking a straight "racing line" through the feature. 

Potential Impacts: 

• no effect on access 

• limited data available on their effect on speed, volume, and collisions 

• street sweeping may need to be done manually 
• can impact parking and driveway access 
• provides opportunity for landscaping 

Emergency Response Issues:  

Emergency response typically prefer two-lane chicanes to speed humps. 
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Curb extention - Bulbs - Chokers - Neckdowns 

A curb extension (or also neckdown, kerb extension, bulb-out, kerb build-out, nib, 
elephant ear, curb bulge,"curb bulb" and blister) is a traffic calming measure, primarily used to 
extend the sidewalk, reducing the crossing distance and allowing pedestrians about to cross 
and approaching vehicle drivers to see each other when vehicles parked in a parking lane 
would otherwise block visibility. 

A curb extension is an angled narrowing of the roadway and a widening of the sidewalk. 
This is often accompanied by an area of enhanced restrictions (such as a "no stopping" or "no 
parking" zone) and the appropriate visual reinforcement. This is achieved using painted road 
markings (e.g. lines, coloured areas, or chevrons), barriers, bollards, or the addition of 
pavement or street furniture (e.g. planters, lamp standards, or benches). 
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Curb extensions are often used in combination with other traffic calming measures such 
as chicanes, speed bumps, or rumble strips, and are frequently sited to "guard" pedestrian 
crossings. In these cases the "squeeze" effect of the narrowed roadway shortens the exposed 
distance pedestrians must walk. 

The primary use of curb extensions are to improve visibility of pedestrians and reduce 
their exposure to motor vehicles. 

Curb extensions are also in a number of special circumstances: 

• To provide additional horizontal space to allow retrofitting of existing sidewalks 
with ramps, where the sidewalk would otherwise be too narrow. 

• To provide additional visibility and protection for pedestrians (particularly 
children) when leaving premises. The curb extension may contain a pedestrian 
barrier, preventing pedestrians from running straight from the premises over the 
road. 

• In combination with a controlled urban parking scheme, where parking spaces 
are shielded from oncoming traffic by the extended sidewalk element. 

• To slow and calm traffic, particularly fast traffic turning from a major to a minor 
road. 

• To protect passengers embarking and particularly disembarking from trams, 
buses, and level-grade urban light rail systems, particularly when retrofitting 
existing streets. 

Curb extensions are also used when retrofitting existing streets to accommodate 
congestion charging schemes - hitherto wide (sometimes multi-lane) roads are deliberately 
narrowed to ensure that the charging equipment can see passing vehicles, and the charging 
equipment (and often bollards or other barrier devices) are placed in the expanded sidewalk 
area (to prevent drivers from circumventing the charging system's cameras and detectors). 

Design, advantages and disadvantages 

The Pedestrian and Bicycle Information Center advises that curb extensions ought not 
encroach on travel lanes, bicycle lanes, or shoulders, and should not extend more than 1.8 m 
from the curb.[29] Some curb extensions are built with the bike lane passing through (making 
the extension an island, separated from the main sidewalk by a narrow bike lane). 

One study has found that pedestrians crossing at curb extensions have to wait for fewer 
vehicles to pass before a motorist yields to allow them to cross. The study was too small to 
determine whether other measures of effectiveness, such as percent of pedestrians crossing 
after a motorist yields, were significant.[30] 
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Poorly designed curb extensions can pose a hazard to cyclists, as they force cyclists from 
their position at the road side (or in a roadside bike lane) into the narrowed gap. They can also 
damage vehicles if the curbs extend too close to traffic lanes.[31] 

Curb extensions have not been found to affect the speed of vehicle traffic.[32] 

Author Randal O'Toole argues that curb extensions are used to increase traffic 
congestion to discourage the use of automobiles by reducing the number of lanes available for 
automobiles. In particular, curb extensions can be used to block turn lanes, forcing turning 
vehicles to remain with the forward moving traffic.[33] Curb extensions do prevent drivers from 
using parking lanes or shoulders as right turn lanes. 

However, reducing the crossing distance also reduces the time needed to cross the street. 
This allows a reduction in the length of the pedestrian phase at signalized intersection, and 
reduces the time needed to yield to pedestrians at stop sign controlled intersections. This at 
least partially compensated for any loss in vehicle capacity.[34] 

Curb extensions complicate drainage. They obstruct the gutter, so a catch basin is 
needed at the uphill end to keep a puddle from forming. An alternate solution is placing a gap 
in the curb, allowing the stormwater in the gutter to irrigate a rain garden in the curb 
extension.[35] 

To facilitate street sweeping, the internal and external curvatures of the extended curb 
section are moderately graduated. 

Retroactively adding curb extensions to older, established communities has been 
controversial in some instances, due to the installation of the extensions reducing the 
availability of on-street parking for some properties, particularly in cases where the curb 
extension has been installed on its own and not in conjunction with a crosswalk. 
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Raised Intersection 

A raised intersection is a vertical traffic calming installation used to slow traffic through 
an intersection and place pedestrians and vehicles on the same plane. This provides a safety 
advantage for pedestrians, as it puts them on "equal footing" with vehicles.  

Raised intersections are generally installed on residential or minor collector streets, and 
avoided on higher volume streets. The gentle ramps that lead to the heart of the intersection, 
and the large raised area, are designed to avoid damage to large vehicles and emergency 
response vehicles. The raised intersection is a natural extension of the family of vertical traffic 
calming devices that includes speed bumps, humps, and cushions, as well as the speed table 
and raised crosswalk. 

In 1997, the New York City Department of Transportation installed a raised intersection 
on a residential street in Brooklyn in response to excessive cut-through traffic and frequently 
ignored stop signs. [36] A post-installation study showed that 89 percent of drivers stopped at 
the stop line after the raised intersection was installed, as opposed to only 64 percent prior to 
the installation, for a 25 percent improvement. Similarly, the number of peak hour vehicles 
decreased from a combined 227 for both streets to 152 afterwards, for a 33 percent reduction. 

Traffic Calming Effectiveness 

In addition to reducing cut-throughs, raised intersections can reduce average vehicle 
speed. An installation at Berkshire and Marcella Streets in Cambridge, MA resulted in a speed 
reduction (85th percentile speed) from 45 km/h to 30 km/h.[37] Other studies have revealed less 
dramatic speed reductions - only 1% average speed decrease at 3 sites [38], but it is unclear how 
far away from the intersections these measurements were made. Nevertheless, speed reduction 
to be expected from raised intersections is considered generally less than from speed humps 
and other shorter devices.[38] Effectiveness of any traffic calming device is highly situation-
specific, making it difficult to generalize. 
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Raised Median Island 

The median is the area between opposing lanes of traffic - a median can either be open 
(pavement markings only) or they can be channelized (raised medians or islands) to separate 
various road users. Providing raised medians or pedestrian refuge areas at pedestrian crossings 
at marked crosswalks has demonstrated a 46 percent reduction in pedestrian crashes. At 
unmarked crosswalk locations, pedestrian crashes have been reduced by 39 percent. [39,40,41] 

Installing raised pedestrian refuge islands on the approaches to unsignalized 
intersections has had the most impact reducing pedestrian crashes. 

Safety Benefits of Raised Medians and Pedestrian Refuge Areas 

Raised medians and pedestrian refuge islands allow pedestrians to cross one direction of 
traffic at a time. This significantly reduces the complexity of the crossing. Under nighttime 
conditions, the crossing task is even more complex for pedestrians. Pedestrians are watching 
car headlights and it is more difficult to correctly judge the speed of, and distance to, 
approaching motor vehicles when only headlights are visible. Valuable cues used by 
pedestrians to judge speed, e.g., change in the observed shape of the approaching car and 
relative location with respect to roadside objects, are more difficult to observe at night. 
Variations in motor vehicle travel speeds add to the complexity of judging adequate gaps in 
traffic Raised medians and refuge islands provide a space to install improved lighting at 
pedestrian crossing locations. Improved lighting has been shown to reduce the nighttime 
pedestrian fatalities at crossings [42] by 78 percent. 
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Raised medians and refuge islands also reduce the amount of delay incurred by 
pedestrians waiting for a gap in traffic to cross. On a four-lane roadway with 5,000 ADT, 
medians can reduce pedestrians’ delay waiting for a gap by 79 percent (from 41 seconds to 9 
seconds). [43] 

   
 

Gateway Sign 

A gateway treatment is a traffic calming installation designed to slow traffic entering a 
lower-speed environment. A gateway treatment may be as elaborate as a series of bulbouts, 
landscaping, raised crosswalks, etc. used at the entrance of a residential district, or as simple as 
special lane markings on a rural highway as it enters a town center. In all applications, such 
treatments signal drivers that they are entering a lower speed street segment, where they 
should reduce their speed, exercise more caution, and expect slower traffic, cross-traffic, 
turning vehicles, bicyclists, and/or pedestrians. 

Arterial to Residential Street Treatments 

Typically, gateway treatments in urban areas are used to slow higher speed arterial traffic 
entering a lower speed residential area. Treatments may consist of raised medians, traffic 
circles, narrowed lanes, bulb-outs, extensive landscaping, public art, bollards, or special 
lighting fixtures or signage, or some combination of these. 

Gateway treatments may also be short raised medians designed to slow traffic entering 
or exiting a particular leg of an intersection. Gateway treatments induce slowing only the 
immediate area, and should be combined with other traffic calming treatments further away to 
maintain the desired speed. 
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The matrix of evaluation for traffic calming devices 

The following matrix synthesizes the advantage and the disadvantages of traffic calming 
devices. It could be useful to use in case of first stage traffic calming selection and studies. 
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EXAMPLE OF IMPLEMENTATION OF TRAFFIC CALMING DEVICEDS IN ZONE 30 / 

ZONE 20 IN BARI 

In addition to identifying the zone 30, the zone 20 and woonerf areas in the proposed 
traffic reconfiguration of the city of Bari described in the first part of the report, in addiction to 
provide a logic flow scheme for implementing traffic calming devices and to provide the main 
advantages and disadvantages for the most important of them, in this section we want to give 
an example implementation of traffic calming devices in the “Murattiano” neighborhood of the 
city of Bari. 

The logical line followed led to graphics and schematization which must be considered 
as a simple application example. 

Planning and implementing traffic-calming devices on the selected urban area requires 
stakeholder involvement to balance local interests and to gain the support of municipalities 
and Public Transport Agencies. This partnership will be an essential component of a successful 
traffic calming program. By itself, this process will not ensure completion of the traffic calming 
program or project since traffic calming may be ruled out as inappropriate or not supported by 
one or more stakeholders. 

The “Murattiano” neighborhood was thought of as “Zone 20” in the long-term 
configuration of the city. In fact, before extending the speed limit of 30 km/h on throughout 
the city, unless the main and secondary road network, it could be better to limit the 
intervention areas on those identified in the plan as “Zone 20” fixing the maximum speed of 
these areas at 30 km/h.  

In this way, the interventions of traffic calming would be implemented firstly in some 
specific areas of the city, considering the reaction of the public, the traffic, the pedestrians and 
cyclists. In a second step these zone with 30 km/h speed limit would switch to 20 km/h speed 
limit and the rest of the city would become “Zone 30”. 

Throughout the whole process the most important stake holders, the University 
specialists, the organizations dealing with mobility, Public Transportation Agencies must be 
involved. They must work together and cooperate with the Municipality in order to rich the 
goals of sustainability of Bari. 

In order to design the traffic calming devices presented below have been taken into 
consideration the following factors: 

1) the importance and function of roads 
2) traffic flows of each road 
3) the size of sidewalks and lanes 
4) pedestrian flows 
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5) the presence of commercial areas 
6) the need for road collectors for emergencies and for mutual connections 

between neighborhoods 
7) the presence of particular environmental situations 

The first study was conducted on the hierarchy of nodes. For instance, intersections with 
a strong pedestrian vocation should be arranged with the primary objective of the safety of 
pedestrians. The bicycle intersections must be designed in order to enshure a high safety of 
crossings bicycle paths. The intersections characterized by significant traffic flows have to be 
equipped with traffic lights and pedestrian routes have to be canalized. 

The following typology of identified nodes and solutions of traffic calming are shown. 

NODE 1 TYPOLOGY: low level of protection, curb extension on 1 of 8 side, necessary 
traffic light  

 

NODE 2 TYPOLOGY: low/medium level of protection, curb extensions on 4 of 8 side, 
recommended traffic light (depending on traffic flows) 

 

NODE 3 TYPOLOGY: low/medium level of protection, limitation of the maneuvers and 
curb extension on 2 of 8 side, recommended traffic light (depending on traffic flows)  
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NODE 4 TYPOLOGY: medium level of protection, curb extensions on 4 of 8 side, n. 1 
pedestrian crossing on a flat top road hump recommended traffic light (depending on traffic 
flows) 

 

NODE 5 TYPOLOGY : high level of protection, speed table, protected pedestrian 
crossings, optional traffic light (depending on traffic flows) 
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NODE 6 TYPOLOGY : high level of protection, speed table, protected pedestrian 
crossings, no traffic light (for one way roads) 

 

NODE 7 TYPOLOGY: high level of protection, speed table, protected pedestrian 
crossings, typical decorations and settlements of pedestrian areas, no traffic light (for roads 
crossing pedestrian areas). 

 

SEQUENCE OF 6 AND 7 NODES TYPOLOGY: the pedestrian areas should be carried out 
with high quality finishes and marked with the settlement of the upstream and downstream 
nodes with high level of protection for pedestrian and cyclists.  
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DETAIL OF AN AREA WITH TRAFFIC CALMING SOLUTIONS: roadways in residential 
areas (Z20/Z30) should be gradually re-designed in order to reduce vehicular speed, increase 
and improve the pedestrian areas, extending the traffic calming solutions. In such areas is 
unnecessary to realize cycling paths since promiscuity between cars and bikes is tolerable. In 
the case of large Z30/20 areas (Murattiano neighborhood) is still desirable to devote some road 
corridors crossing the road network, providing greater speed and allowing i.e. escape route in 
case of emergency. 

 

Hence, the study carried out led to the reconfiguration of the entire “Murattiano” 
neighborhood according to the techniques of traffic calming, as shown by the planimetry 
reported below (refer to graphic table Tav04 for more details). 
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IMPLEMENTATION OF WOONERF IN BARI 

A living street (commonly named woonerf) is a street designed primarily with the 
interests of pedestrians and cyclists in mind and as a social space where people can meet and 
where children may also be able to play legally and safely. These roads are still available for use 
by vehicles, however their design aims to reduce both the speed and dominance of motorised 
transport. This is often achieved using the shared space approach, with greatly reduced 
demarcations between vehicle traffic and pedestrians. Vehicle parking may also be restricted to 
designated bays. 
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Country-specific living street implementations include: complete streets (USA), home 
zone (United Kingdom), residential zone (ru:Жилая зона,Russia) shared zone (Australia/New 
Zealand), woonerf (Netherlands and Flanders) and zone résidentielle (France), as better shown 
in the table below. 

 
Country Name Details 

Australia Shared zone 

 Austria Wohnstraße Similar legislation as in Germany 

Belgium 
Woonerf (Dutch) 

Low speed of 20 km/h, usually same grade, parking is only allowed in 

marked places. 

Zone résidentielle 

(French). 

 Canada Woonerf 

 
France 

Zone de rencontre 

Low speed of 20 km/h, usually same grade, parking restrictions not 

specified 

Germany Verkehrsberuhigter 

Bereich (litt. "traffic 

calming area") 

Vehicles should not travel faster than a pedestrian speed (6 km/h). If 

not same grade then street usable by pedestrians. Parking is only 

allowed in marked places. Pedestrians, including children, may use 

the entire street and children are permitted to play in the street 

Netherlands 
Woonerf (15 km/h). Usually same grade 

New 

Zealand 

 

See Australia 

Poland 

Strefa zamieszkania 

Pedestrians (including playing children, even without parental 

supervision) can use entire street and have absolute precedence over 

vehicles. Max speed — 20 km/h. Parking is only allowed in marked 

places. Speed calming devices don't have to be marked using road 

signs. The sign that marks an end of a living street also obligates a 

driver to give way to other participants in road traffic 

Russia 
Жилая зона 

Max speed — 20 km/h. No through traffic or parking with engine 

running. 

Spain Calle residencial 

 

Sweden Gångfartsområde 

(Walking speed area) 

Max speed 7 km/h. Applies to both motorized vehicles and bikes. 

Pedestrians have absolute right of way. No parking, except in marked 

places. 

Switzerland Zone de rencontre, 

Begegnungszone 

Low speed of 20 km/h. Usually same grade. Parking is only allowed in 

marked places. 

United 

Kingdom 

Home zone 

 Living Street 

 United 

States 

Complete streets 

 Woonerf 
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History 

Legislation was introduced in the United Kingdom with the Highway Act 1835 which 
banned the playing of football and games on the highway. In 1859 a total of 44 children were 
sent to prison for failure to pay fines for playing in the street in London/Middlesex, rising to 
2,000 young people under the age of seventeen by 1935.  

As the level of fast motorised traffic increased during the 20th century it became 
apparent that the social and recreational functions of the street were being severely impaired 
by the volume, speed and dominance of vehicular traffic. 

The woonerf movement originated in the Netherlands in the seventies as a way of re-
balancing the relationship between people and the movement of vehicles. 

 

Design 

These streets are often built at the same grade as sidewalks, without curbs. Cars are 
limited to a speed that does not disrupt other uses of the streets (usually defined to be 
pedestrian speed). To make this lower speed natural, the street is normally set up so that a car 
cannot drive in a straight line for significant distances, for example by placing planters at the 
edge of the street, alternating the side of the street the parking is on, or curving the street 
itself. Other traffic calming measures are also used. However, early methods of traffic calming 
such as speed humps are now avoided in favor of methods which make slower speeds more 
natural to drivers, rather than an imposition. 
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It is possible to implement woonerf areas in Bari? 

All Italian historical centers and therefore also the historic center of the city of Bari were 
born not to be traveled by car, but a maximum by chariots and horses. In fact the streets of 
historic centers have always been a meeting place, social development and sharing. Certainly 
no one could have imagined that one day these Italian areas could be called woonerf or living 
street. 

Essentially define the historic center of Bari area as a woonerf is nothing but bring it 
back to basics. 

In the planning carried out, in addition to the historical center, altree areas have been 
identified to be woonerf, with a speed limit of 10 km / h. These areas are: 

- The area of “the Fiera del Levante” 

- The area of “Policninico” 

- The area of the Polytechnic University. 

These areas are already enclosed, with access allowed only to authorized vehicles but 
should be arranged so that all the cars inside feel "guests" and pedestrians, cyclists and visitors 
feel protected and happy to be in an environmental optimal context. 
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THE BIKE SHARING SYSTEM 

GENERAL OVERVIEW 

A bicycle sharing system is a service in which bicycles are made available for shared use 
to individuals on a very short term basis. The main purpose is transportation: bike share allows 
people to depart from point "A" and arrive at point "B" free from the worries of ownership. 

Bike-share has seen explosive, global growth over recent years. As of April 2013 there 
were around 535 bike-sharing programmes around the world, made of an estimated fleet of 
517,000 bicycles. In May 2011 there were around 375 schemes comprising 236,000 bikes.[3] So 
those two years saw a doubling of bike share globally. 

Many bike-share systems offer subscriptions that make the first 30-45 minutes of use 
very inexpensive, encouraging their use as transportation. In most bike-share cities, people 
seeking a bicycle for casual riding over several hours or days are better served by bicycle rental 
than by bike-share. 

Bike-share use is made more predictable with Smartphone mapping apps which show 
where nearby stations are located and how many bikes are available at each station. This is also 
important for riders looking to return a bike; they need to know if there is a dock open at a 
certain station, since stations can fill up with bikes. So using bike-share to get around a city is 
made far easier with real-time, GPS-based smartphone apps with bike-share station 
information overlaid on a city map. 

The reasons people use bike-share vary considerably. In some cities, people who might 
use their own bicycle as transportation don’t do so because of concerns about theft or 
vandalism. In addition, many bike-share users find bike-share extremely liberating. A rider can 
seamlessly transfer to public transit or to a car without concern about leaving a bike behind: a 
person can ride to meet someone in a city, leave the bike-share bike then walk with them, 
tourists go from hotel to museum to show, citizens can take visiting friends or family to local 
attractions with bike-share, users may take public transit to work on a rainy day then ride 
home afterwards when the weather improves, the flexibility of not having to always park and 
own a bicycle make life freer and easier for the growing number of bike-share users globally. 

The Wuhan and Hangzhou Public Bicycle bike-share programmes in China are the 
largest in the world, with around 90,000 and 60,000 bicycles respectively. In Hangzhou there 

are over 2,400 stations. The Vélib' in Paris, which comprises around 20,000 bicycles and 1,450 
bicycle stations, is the largest outside of China.[2] The countries with the most systems are 
Spain (132), Italy (104), and China (79).[1][3] The systems with the higher market penetration are 
both operating in France, the Parisian Velib' with 1 bike per 97 inhabitants and Vélo'v in Lyon 
with 1 bike per 121 residents.[4] 
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Bicycle sharing systems can be divided into two general categories: "Community Bike 
programmes" organised mostly by local community groups or non-profit organisations; and 
"Smart Bike programmes" implemented by government agencies, sometimes in a public-
private partnership. The central concept of these systems is to provide free or affordable access 
to bicycles for short-distance trips in an urban area as an alternative to motorised public 
transport or private vehicles, thereby reducing traffic congestion, noise, and air pollution. 
Bicycle sharing systems have also been cited as a way to solve the "last mile" problem and 
connect users to public transit networks.[5] 

Public bike sharing programmes address some of the primary disadvantages to bicycle 
ownership, including loss from theft or vandalism, lack of parking or storage, and maintenance 
requirements.[6][7] However, by limiting the number of places where bicycles can be rented or 
returned, the service itself essentially becomes a form of public transit, and has therefore been 
criticised as less convenient than a privately owned bicycle capable of point-to-point 
transport.[8] Government-run bicycle sharing programmes can also prove costly to the public 
unless subsidised by commercial interests, typically in the form of advertising on stations or 
the bicycles themselves.[9] 

Bike-sharing systems have undergone changes which can be categorised into three key 
phases, or generations. These include the first generation, called white bikes (or free bikes); 
the second generation of coin-deposit systems; and the third generation, or information 
technology (IT) based systems. Recent technological and operational improvements are also 
paving the way for a fourth generation, known as the demand-responsive, multimodal 
system.[1][10] 

TYPES OF BIKE SHARING SYSTEMS 

Although users of such systems generally pay to use vehicles that they themselves do not 
own, sharing systems differ from traditional for-profit bike rental businesses. The first bike 
sharing projects were largely initiated by local community organisations, either as charitable 
projects intended for the disadvantaged, or to promote bicycles as a non-polluting form of 
transport. In recent years, in an effort to reduce losses from theft and vandalism, many bike-
sharing schemes now require a user to provide a monetary deposit or other security, or to 
become a paid subscriber. Most large-scale urban bike sharing programmes utilise numerous 
bike check-out stations, and operate much like public transit systems, catering to tourists and 
visitors as well as local residents. 

To date, no publicly owned and administered bicycle sharing programme has yet been 
able to consistently operate as a self-funding enterprise, using only revenues generated from 
membership subscriptions or user fees and charges. As a consequence, most publicly owned 
bicycle sharing systems utilise funding from public governmental and/or charitable sources. 
Bike sharing schemes may be administered by government entities, nonprofit private 
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organisations, or via public-private partnerships. Many bicycle sharing schemes have been 
developed by a variety of organisations over the years, all based on one or more of the 
following systems- 

Unregulated 

In this type of programme the bicycles are simply released into a city or given area for 
use by anyone. In some cases, such as a university campus, the bicycles are only designated for 
use within certain boundaries. Users are expected to leave the bike unlocked in a public area 
once they reach their destination. Because the bike is not required to be returned to a 
centralised station, ready availability of such bicycles is rare, and since unlocked bikes may be 
taken by another user at any time, the original rider is forced to find alternative transport for 
the return trip. Bicycle sharing programs without locks, user identification, and security 
deposits have also historically suffered large loss rates from theft and vandalism. 

Deposit 

A small cash deposit releases the bike from a locked terminal and can only be retrieved 
by returning it to another. Since the deposit (usually one or more coins) is a fraction of the 
bike's cost, this does little to deter theft. Other bike sharing programmes have implemented 
rules requiring the user to provide a valid credit card, along with substantial security deposits 
for bicycles and mandatory security locks. 

Membership 

In this version of the system, bicycles are kept either at volunteer-run hubs or at self-
service terminals throughout the city. Individuals registered with the program identify 
themselves with their membership card (or by a smart card, via cell phone, or other methods) at 
any of the hubs to check out a bicycle for a short period of time, usually three hours or less. In 
many schemes the first half-hour is free. The individual is responsible for any damage or loss 
until the bike is returned to another hub and checked in. 

Many of the membership-based systems are operated through public-private 
partnerships. Several European cities, including the French cities of Lyon and Paris as well as 
London, Barcelona, Stockholm and Oslo, have signed contracts with private advertising 
agencies (JCDecaux in Brussels, Lyon, Paris, Seville and Dublin; Clear Channel in Stockholm, 
Oslo, Barcelona, Perpignan and Zaragoza) which supply the city with thousands of bicycles 
free of charge (or for a minor fee). In return, the agencies are allowed to advertise both on the 
bikes themselves and in other select locations in the city. Some other programmes are not 
linked to an advertising deal (for example Smoove) and are financed as a part of public 
transportation scheme. These programmes attempt to reduce losses from theft by requiring 
users to purchase subscriptions with a credit card or debit card (this option requiring a large, 
temporary deposit) and by equipping the bike with complex anti-theft and bike maintenance 
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sensors. If the bike is not returned within the subscription period, or returned with significant 
damage, the bike sharing operator withdraws money from the user's credit card account. 

A system has been developed whereby a member need not return the bike to a kiosk; 

rather, the next user can find it by GPS.[11][12][13] 

E-bike sharing is becoming more popular. The e-bikes are generally recharged upon 
parking them at their station.[14] E-bikes the range of the bikes and make cities with more 
difficult topographies more accessible.[15] 

In 2009, Chiyu Chen proposed the Hybrid2-system which stores some of the pedal power 
on a (ultra)capacitor. Similar to vehicle-to-grid systems, the energy is then fed back to the 
mains electricity grid.[16] 

Long-term checkout 

Sometimes known as Bike Library models, these bicycles may be lent free of charge, for a 
refundable deposit, or for a small fee. A bicycle is checked out to one person who will typically 
keep the bike for several months, and is encouraged or obliged to lock it between uses. A 
disadvantage of this system is a lower usage frequency, around three uses per day on average as 
compared to 10 to 15 uses per day typically experienced with other bike-sharing schemes. 

Advantages of long-term use include rider familiarity with the bicycle and a mode of 
travel that is always nearby and instantly ready for use. The bicycle can be checked out like a 
library book, a liability waiver can be collected at check-out, and the bike can be returned any 
time. A Library Bike in a person's possession can be chosen for some trips instead of a car, thus 
lowering car usage. The long-term rental system generally results in fewer repair costs to the 
scheme administrator, as riders are incentivised to obtain minor maintenance in order to keep 
the bike in running order during the long rental period. Most of the long-term systems 
implemented to date are funded solely through charitable donations of second-hand bicycles, 
using unpaid volunteer labour to maintain, and administer the bicycle fleet. While reducing or 
eliminating the need for public funding, such a scheme imposes an outer limit to program 
expansion. The Arcata Community Library Bike Program of Arcata, California has loaned over 
4000 bicycles using this system. 

Partnership with public transport sector 

In a national-level programme that combines a typical rental system with several of the 
above system types, a passenger railway operator or infrastructure manager partners with a 
national cycling organisation and others to create a system closely connected with public 
transport. These programmes usually allow for a longer rental time of up to 24 or 48 hours, as 
well as tourists and round trips. In some German cities the national rail company offers a bike 
rental service called Call a Bike. In Guangzhou in China, the widely praised bus rapid transit 
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system, under a private operator, is combined with bike lanes and a public bike system with 
50,000 bikes.[17] In some cases, like Barclays Cycle Hire in London, the bicycle sharing system is 
owned by the public transport authority itself. 

Partnership with car park operators 

Some car park operators such as Vinci Park in France lend bikes to their customers who 
park a car.[18] 

Partnership with car-share operations 

City CarShare, a San Francisco-based non-profit, received a federal grant in 2012 to 
integrate electric bicycles within its existing carsharing fleet. The program is set to launch 
before the end of 2012 with 45 bikes.[19] 

Operations 

Many community-run bicycle programmes paint their bicycles in a strong solid colour, 
such as yellow or white. Painting the bicycles helps to advertise the programme, as well as 
deter theft (a painted-over bicycle frame is normally less desirable to a buyer). However, theft 
rates in many bike-sharing programmes remain high, as most shared-use bicycles have value 
only as basic transport, and may be resold to unsuspecting buyers after being cleaned and 
repainted. In response, some large-scale bike sharing programmes have designed their own 
bike using specialised frame designs and other parts to prevent disassembly and resale of 
stolen parts. 

Another advantage of bike-sharing systems is that the smart-cards allow the bicycles to 
be returned to any station in the system, which facilitates one-way rides to work, education or 
shopping centres. Thus, one bike may take 10-15 rides a day with different users and can be 
ridden up to 10,000 km a year (citing Lyon, France). The distance between stations is only 300–
400 metres in inner city areas. 

It was found—in cities like Paris and Copenhagen—that to have a major impact there 
had to be a high density of available bikes. Copenhagen has 2500 bikes which cannot be used 
outside the 9 km2 zone of the city centre (a fine of DKr 1000 applies to any user taking bikes 
across the canal bridges around the periphery). Since Paris's Vélib' programme operates with 
an increasing fee past the free first half-hour, users have a strong disincentive to take the 
bicycles out of the city centre. 

Size 

The Wuhan and Hangzhou Public Bicycle programs in China are the largest in the world, 
with around 90,000 and 60,000 bicycles respectively. In Hangzhou there are over 2,400 
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stations. The Vélib' in Paris, which comprises around 20,000 bicycles and 1,450 bicycle stations, 
is the largest outside of China. Barclays Cycle Hire in London has about 8,000 bikes, and New 
York City's Citi Bike has about 6,000.[1][2] [2][20] As of May 2011, the countries with the most 
programs are France with 29, Spain (25), Italy (19), and China (19).[1] 

As of July 2013, the systems with the higher market penetration are Velib' in Paris with 1 
bike per 97 inhabitants, Vélo'v in Lyon with 1 bike per 121 residents, and Hangzou in China 
with 1 per 145. Barcelona's Bicing has 1 per 270, Montreal's Bixi has 1 per 300, London's Barclays 
Cycle Hire has 1 per 984, and New York City's Citi Bike has 1 per 8,336.[4] 

THE BIKE SHARING IN BARI 

In Italy Bike Sharing Systems spread out quickly throughout the country. It is 
remarkable that Bike Sharing Systems are as present in regions with many small municipalities 
as in metropolitan areas. All the systems cost between € 10 and € 25 for registration. One third 
of them are card-based and users pay a further fee after the first 30 minutes of use (in the 
biggest cities). The rest of the schemes are key-based and the usage is free. Some cities (e.g. 
Cuneo) subsidise BSSs with the revenues from car parking fees. Since the internet coverage is 
still rather poor in some parts of the country, registration must be made in person in some 
cities. [21] 

Less than half of Italy is covered by BSSs. C’entro in bici was the first BSS introduced in 
Italy (Ferrara, 2000). It was mainly designed for compact medieval towns and spread quite 
quickly, used in 95 small to medium sized municipalities by March 2011. Its direct competitor is 
Bicincittà operating in 60 small to large cities. 

In the city of Bari the Bike Sharing System is managed by Bicincittà[22] from September 
2007 when the system was implemented using only 5 Bike Sharing stations with 10 stalls each. 
Through the use of an electronic pass, each individual user can take his/her bicycle from any 
bike-parking stand present in the city and return it wherever they find an open parking space - 
even in a different rack from the original. This system creates a rapid and flexible network of 
bikes in the city, where the cyclist utilizes a bicycle for less time than by automobile transport 
with the added benefit of reduced pollution. He’d be sharing in an alternative means of 
transportation shown to be faster and more efficient over short distances (bicycles for 
sustainable mobility). As a result, the parked bicycle will be automatically available for the next 
cyclist, who in turn will move it to yet another bike-park. Thus the bikes are used temporarily, 
interchanging among the various bike-parks in the city, assuring that there is always a great 
availability of bikes in any one stand. 
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The physical mechanisms of Bicincittà 

Bicincittà is comprised of the following elements: the bicycle and the bike-rack parking; 
the monitoring and inventory system and a system of tele-diagnosis. 

The bicycle and the bicycle rack parking system 

The bicycle is obviously the fundamental element of this uniquely open-hiring system. 
Each bicycle is anchored solidly to a bicycle-parking column that prevents its theft. It is also 
equipped with an electric locking device activated by the user who inserts a special electronic 
card to obtain the bike and to return it. These parking areas make up the distribution stations 
and the number of parking columns is determined by demand, without any necessary 
minimum number. Each station has an information sign upon which you can find a map of the 
area with the availability at the various distribution stations, rules of their use and useful 
contact information. 

Monitoring and organizational systems 

Every movement of the bicycles is transmitted to a server that updates in real time their 
availability in the area. Upon receiving an electronic card, each cyclist is then registered in the 
server, having inserted his/her personal information and telephone number. This card is 
distributed for an indeterminate amount of time and can be deactivated remotely at any time 
at the director’s discretion. The system’s interface supplies us with the user’s personal 
information at the moment of the hire, giving us a general overview of who is exploiting the 
system. As a result we can analyze bike movements and study their statistics in order to 
increase or decrease the number of bicycles according to demand. 

Tele-diagnostic system 

Bicincittà is equipped with a remotely enhanced diagnostic system that allows us to 
know the conditions of the parking stations at any moment. Wherever there may be a 
damaged or malfunctioning unit, a remote mechanism allows us to reset the device, be it a 
single parching space or the entire parking station. The practicality of the tele-diagnostic 
system allows us to solve problems from a distance. This guarantees a completely efficient, 
indispensable organization in providing quality available alternative public transportation. The 
users can find out if there are bicycles available by the website www.bicincitta.com and can 
view in real time the available bikes in that moment. Not only that, the members of Bicincittà 
who have an electric card can check their account and their movements at any given time by 
way of a login and a password obtained at registration. 

THE BARI BIKE SHARING ANALISYS  
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A study of the Polytechnic University of Bari[23] collected and analyzed historical data 
from the first years of having a Bike Sharing system in the City of Bari to 2010. During these 
years. In appears very useful in order to understand the impact of the BBS in the city. In 
particular, the data correspondent to the second year of activation of the bike sharing system 
in the city of Bari (from 13/10/2009 to 12/10/2010) are used to the following. During that period 
there were 10 bike sharing stations, the total of bicycle parking places was 110, there were 80 
bikes available, there were 1000 users of the service and the urban bicycle network was 
practically nonexistent. During the period under consideration the management of the system 
was characterized by the following limitations:  

- an annual fee of only 10 Euros, which provided for unlimited use; 
- a fixed number of users (no tourist or occasional users friendly system).  

Using data recorded with the Bike Sharing cards, it was possible to identify the exact 
times and frequency of trips for each of 45 possible O-D routes. In particular there were 22,336 
uses, for a total distance of at least 18,500 kilometers (despite excluding 12,188 closed loop 
routes). The OD matrix is shown below. 

 

The relevant number of closed-loops routes could be related to the fact that bike sharing 
was not yet used in Bari on point to point journeys: home-work, home-school and home-
university routes, which involve taking a bike from a station different from that of leaving it. 
The typical user of the system, more than 50%, picks up the bike near their residence, carrying 
out different tasks and then finally leaved it at the same station. Certainly the use of the system 
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for traveling point to point should be encouraged with campaigns and support policies 
nowadays too.  

From the analysis of the time of possession of a shared bicycle, an important occurrence 
has emerged which reveals a misuse of bike sharing: 763 users kept the bike from 10 to 20 
hours, 115 users from 20 to 30 hours, 43 users from 30 to 40 hours, 10 users from 40 to 50 hours, 
9 users from 50 to 60 hours, 5 users from 60 to 70 hours, 5 users from 70 to 80 hours, 1 user 
from 90 to 100 hours and 3 users more than 100 hours. Higher performance of the service 
would be obtained by maximizing the number of daily uses or the number of traveled 
kilometers. In this perspective, if some users monopolize the shared bike for their own for a 
long time, the system becomes beneficial only for a fraction of the population.  

In order to limit this problem, the ideal solution was to introduce an hourly rate from 
the second or third hour of use, a workable solution with the introduction of a prepaid card 
with a direct debit (currently the annual pass cost is € 10.00, including unlimited number of 
uses, regardless of their duration). A proper pricing policy could introduce a rate increasing 
proportionally with the bike possession time and in any case, the bike sharing should be 
implemented beside a bike renting system. 

In 2011 and 2012 the management system of bike sharing in Bari was changed in order to 
optimize it. Therefore it is possible to synthesize the system with the following characteristics: 

- bicycles are kept either at 32 self-service terminals throughout the city (the number 
of terminal has been incremented from 10 to 32 in two years); 

- individuals registered with the program (close number) identify themselves with 
their membership card at any of the hubs to check out a bicycle; 

- the first hour is free; 
- the second hour costs 0,50 €; 
- from the third hour the cost is 1,00 € per hour. 

Until now the system results open only to the members: no tourist or occasional users 
can use it. The same goes for the commuters since the possibility of access for membership is 
limited every year. The bicycles are not equipped with a GPS system. 

At same time, during 2011 and 2012, the Bari Bike Sharing System has been affected by 
remarkable theft or vandalism. The lack of funds helping to maintain the bikes and to restore 
the stolen parts has led to a large decrease of uses in the first part of 2013. 

There is a need to intervene with new funds to support the system, but even more, to 
reconfigure the management and the entire structure of the system to bring it to an efficiency 
equal to that of other European cities. 
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OPTIMISING THE BIKE SHARING SYSTEM  

Even though bike sharing is a relatively new phenomenon, it is already becoming an 
important means of urban transport in many cities all over the world 

The reasons for implementing a BSS and the benefits are diverse and differ according to 
the perspective of the stakeholder.  
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The following findings give a general framework for the improvement of existing and 
upcoming BSSs at municipal level. 

To unlock their full potential, they must be embedded in a comprehensive cycling and 
transport strategy. Cycling infrastructure, bike sharing, communication campaigns, PT 
strategies, and planning for roads and parking should all go hand in hand. 

Policy Racommendations at Municipal level
[21]

 

1. Define general aims and objectives of the scheme for your town 

In principle, what are your reasons for setting up the scheme? What and who is it for? 
BSSs exist for many different purposes in different contexts and have various direct and 
indirect benefits, depending on local mobility policies, so before you start it is important to 
define: the immediate problems you hope to solve and the long-term or indirect benefits you 
hope to achieve.  

2. Set up a bike sharing task force 

The first step on the way towards implementing a BSS is to pool skills within the 
municipality. A bike sharing ‘task force’ should incorporate both practical and administrative 
skills. Practitioners and experts in the field of bike sharing (that are not involved with an 
operator) also help to discuss the opportunities and limits of a BSS for the city. 

3. Set up a “round table” 
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All stakeholders involved in the process should participate from an early stage. People 
involved in a ‘round table’ should come from the decision making, planning, legal, budgeting, 
communication and operations departments. Externals such as consultants, students, 
practitioners from other BSSs can help to explore local opportunities and give an unbiased, 
external point of view. 

4. Involve operators 

Make use of the know-how of the operators. They know about technical developments 
that are about to become available. They know how the operational aspects work. Operators’ 
know-how is useful for tenders and feasibility studies. However, the view of an unbiased expert 
is necessary to assess operators’ information. 

5. Analyse requirements and define indicators of success 

A professional feasibility study analysing other systems, cataloguing local conditions, 
drafting different scenarios and analysing future operational figures, should be the foundation 
for a later decision.  

6. Look for funding options 

Analyse federal or regional funding to get support for infrastructure or operation. 
Involving third parties such as local companies or hotels can strengthen the financial 
foundation, but should never be the only source of funding. 

7. Set a milestone for a decision: yes or no 

Once all the figures have been collected and relevant stakeholders’ opinions heard, there 
should be a clear and unanimous ‘yes’ or ‘no’. The more relevant stakeholders are convinced 
about the BSS at this stage, the less time and energy will get lost during planning and 
implementation. 

8. Buy smart 

The combination of bike sharing and advertising, as well as buying “off the shelf systems” 
might appear easy at first glance. However, the option of buying single components can be 
feasible and should be considered. In any case, every municipality should define individual 
requirements for its BSS. 

9. Get it right the first time 

Small pilot systems, e.g. with a low density of stations, tend to fail. The BSS becomes 
more attractive, the denser the scheme, the better the daily availability, and the larger the 
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operating range is. Therefore the dimensions should be well chosen from the start. However, 
pilot schemes do have benefits. They are cheap; they can test the technology and establish 
people’s attitudes towards BSSs based on their actual experience of using a scheme. Pilots 
should be directed to a dedicated test group. 

10. Make your scheme unique 

Results from different European cities show that good individual design of a BSS 
contributes to success. Design elements include the bike itself (color, city logo), the stations, 
the terminals and communication materials. However, there is no need to design a scheme 
from scratch. Existing schemes usually offer a good technical and operational basis with 
opportunities to adapt. 

11. Be aware: knowledge is power 

Good knowledge of system performance and costs is the key to success. Therefore, in the 
initial call for tenders to potential operators, municipalities should include monitoring, 
reporting and sharing of data with the operator before the contract is signed. 

12. Allow yourself to be honest about costs and benefits 

After the first operation-period, the figures should be analysed in depth. If they vary 
from expectations in a negative way, thinking about spending the money in a more productive 
way should be considered. In the worst case this might mean that the BSS budget is better 
spent on other cycling measures. Nevertheless, experience shows that most systems do have 
the potential to work properly. 

Scheme Size and Density 

The scheme size and density is determined by the size of the city or region itself, target 
groups, financial strength and goals of the BSS. Most urban schemes cover only central, dense 
areas of the city but provide a station every 300 meters or so, giving the user enough 
opportunities to move around in the system. 

The following table gives an overview of the size and density of the schemes in the 
studied carried out by OBIS. Minimum and maximum values are added to illustrate that there 
is, in particular, a substantial variation in the number of bikes and stations per 10,000 
inhabitants.  

Knowing that the inhabitants of the city of Bari are 312.813 (ISTAT, Jen 2013) is very easy 
to simulate the variability range of BSS size and density. 
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Next table shows the bikes, stations and docking points ranges calculated for the city of 
Bari.  

 Average Max 

Nr. bikes 463 3.310 

Nr. stations 47 210 

Nr. docking points 787 10.592 

Nr. docking station per station 16,74 50 

In order to have a good target for the future of the Bari BSS (taking in consideration the 
range above), considering the maximum distance between the station equal to 300-400 m in 
the city centre and no more than 500-600 m in the suburb, the analysis of the Bari’s territory 
lead to the result showed below: 

Bari BSS nr. bikes:     1.800 

Bari BSS nr. stations:      180 

Bari BSS nr. docking points per bike:     1,8 

Bari BSS nr. docking points:   3.240 

Bari BSS nr. docking station per station:     18 (from 15 to 30) 

 

Registration 

Registration is required in almost all BSSs to avoid the loss of bikes by anonymous users 
and to ensure billing and payments. Most systems offer various types of registration to keep 
access barriers low: at the station, on the internet, by post, by telephone or in person. Regis-
tration costs differ from € 0 to some tens of €, depending on the registration period. Some 
common registration periods are:  

One-off registration;  
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Daily registration;  

Weekly registration;  

Monthly registration;  

Yearly registration. 

Most schemes offer registration charges that are cheaper than other modes of transport, 
such as PT, taxi or car. The charges often include a free rental period of 30 minutes for each 
ride within the registration period. Some systems, notably in France, require a substantial 
deposit at the time of registration. 

Therefore, in order to develop the use of bike sharing in the city of Bari, it is strongly 
recommended to change the current way of registration, opening to daily, weekly and monthly 
registrations, not only to yearly registrations. 

Current free rental period of 60 minutes for each ride and present deposit at the time of 
registration are good for a city of Bari and for its inhabitants. 

Charges 

Charges are designed to support the goals of the BSSs. Most schemes encourage daily 
short-term use. Thus the first 30 minutes of each ride are free most systems. The rental price 
increases exponentially after the free period and reaches a high daily maximum or fine (Figure 
below, Option 1). In other schemes the rental period with costs starts from the first minute 
with a linear charge per time unit reaching a lower daily maximum (Figure below, Option 2). 
Most BSSs also include fines or withholding the user’s deposit for not returning or damaging 
bikes. 
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In order to encourage the use of the system it will be good do not change the current free 
rental period of 60 minutes, to maintain the cost of the second hour equal to 0,50 € and the 
cost of the third hour equal to 1 €. At same time, in order to discourage long use of bikes 
(recreational use and not poin to point use) would be better to increase the rate at 2 € for the 
fourth time, 3 € for the fifth time, 4 € for the sixth time is 5 € from seventh onwards, like shown 
in the table. 

 

Information 

Information channels are available to communicate all BSS-related issues from 
awareness raising to registration and rental. Apart from traditional channels (such as 
advertisements, websites, newsletters, service centres and call centres), some operators have 
started using applications (Apps) for mobile handsets and Smartphones. Those Apps offer 
advertisement options, scheme information, registration opportunities, rental functions and 
real-time information about station and bikes depending on the current position of the user. 

Therefore it is highly recommended that the Bari’s BSS could be support with 
smartphone applications. 

Public Transport (PT) Integration 

The integration with PT takes place on three levels: integration of information; physical 
integration; and in terms of technological access and charges. 

Information integration: bike sharing information is combined with PT information. 
Station locations can be found on bike sharing maps (Figure 29), websites link to each other 
and intermodal routing is possible. 
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Physical integration: bike sharing stations are implemented as a parallel service to relieve 
PT in peak hours or in areas where PT cannot cover all mobility needs. Bike sharing stations 
are often located near PT stations (e.g. V3 in Bordeaux with V+ Stations outside the centre for 
usage in connection with PT). 

Access & charges: some schemes offer access to PT and bike sharing with one card. PT 
users receive special conditions in some cases, such as a single daily charge or discount when 
using a BSS and other modes. 

Therefore it is recommended that the Bari’s BSS Public Transport Integration will take 
place on the three described levels. 

Costs and Financing 

Costs and financing are crucial issues in bike sharing. Two different points of view that 
are often mixed up have to be considered: the costs for investment and operation of a BSS 
(operational point of view); and the costs arising in connection with the setting-up of a 
contract with an operator (municipal point of view).  

The main costs from an operational point of view can be divided into two main cate-
gories: infrastructure & implementation and running costs. 

Implementation costs in large-scale systems add up to € 2,500 - € 3,000 per bike, 
depending on the system configuration. A scheme without stations or a scheme with stations 
which do not need any groundwork (e.g. solar or battery powered stations) can be 
implemented at a fraction of the costs of conventional station-based schemes. Implementation 
costs are usually depreciated over the duration of the contract. If the municipality operates a 
scheme without the help of an external contractor, the implementation costs are depreciated 
over the lifespan of the BSS. In the following table there is the Implementation costs of Bicing 
Barcelona. 
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Running costs in large-scale systems are stated as € 1,500 - € 2,500 per bike and year in 
most large schemes. In the following table there is the Running costs of Bicing Barcelona. 

 

Cost structures in BSSs differ depending on the size of the scheme and the number of 
rentals. Since investment and personnel costs are mainly fixed costs, the average costs per 
rental decrease as the number of rentals increases. Other (running) costs are, to a large extent, 
variable costs. The higher the number of rentals per bike, the higher the number of 
maintenance, customer service and redistribution processes. Thus the costs per bike increase. 
This mechanism, however, results in lower costs per bike in many smaller schemes with few 
rentals per bike. 

The main financing sources from an operational point of view are registration charges 
and usage charges paid by the customer. As many systems offer a 30-minute-period free of 
charge for each ride, registration charges are most likely to be the most important income 
source rather than the usage charges. Thus subsidies are needed for most BSSs because 
revenues from the scheme hardly ever cover the operational and investment costs. Depending 
on the type of contract with the operators, the scheme is co-financed by direct subsidies, 
various advertising contracts, sponsorships (whole scheme, single components, stations or 
bikes), parking enforcement incomes or congestion charges. 

Most BSSs are not self-sustainable and sources for additional funding are limited (see 
4.2.2.4 Payment, 4.2.3 Funding Sources). Thus additional funding options must be developed 
to create sustainable financial opportunities. A prominent example for an alternative funding 
option is Barcelona where the city gains money from parking management which is (partly) 
dedicated to the scheme. This allows the city to optimise both deals independently without 
losses of efficiency by risk combination. 

Some countries offer national or regional funding for the implementation costs of the 
schemes. It should be noted that an isolated examination of initial funding harbours the 
danger of an unsustainable scheme. If additional funding sources for (parts of) the running 
costs are not considered, the scheme might have to stop operation shortly after the launch. 
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Involve Sponsors 

Barclays Cycle Hire in London is the first scheme which is notably supported with a 
third-party sponsor. Barclays Bank is the third largest bank in Great Britain and has its 
headquarters in London. Thus it has a strong connection with the city. Barclays paid a total 
amount of 25 million. In return, the BSS as well as the emerging Cycle Superhighways (a 
network of cycle lanes) carry the company’s name and its corporate identity colours. By 
providing a notable contribution to scheme costs, this funding option can carry certain 
dangers connected with the choice of sponsoring company. A bad company image could rub 
off on the BSS. On the other hand, sponsoring is attractive for firms to improve their own 
“green image” when the BSS becomes a success. Small scale examples for third party 
sponsoring can be found in other sites as well. The company Unilever contributed to the 
implementation costs of a BSS station in Hamburg. The advantage for the operator is not only 
this monetary contribution, but also a simplified implementation process since Unilever 
provides the land for the station. 

Involve Companies and Employees 

From a company perspective, investigating employee willingness to adopt bike sharing 
and other energy efficient travel alternatives is of significant importance because it is a way to: 
a) reduce costs from inefficient business travel and employee commuting to work - emissions 
and costs often go hand in hand; b) be farsighted and prevent risks from unstable energy prices 
and stricter restrictions on travel in order to counteract the greenhouse effect and local traffic 
problems in the future; c) improve public relations and raise the standard for environmental 
audits by developing robust climate strategies; d) provide employees with good 
communication and transport alternatives in order to attract efficient, competent and healthy 
staff and e) remove car parking spaces as cycle parking spaces are a much more efficient use of 
land. Thereby a company can reduce future operating costs. These aspects could most likely be 
used as vital selling points for bike sharing operators in information/advertisement campaigns 
and marketing dialogues with companies, the municipality and other stakeholders in the city. 

Several schemes e.g. in Stockholm or Hamburg try to attract local employers and their 
employees to improve operational funding for the BSS. Special company tickets could be an 
inducement for companies to let employers carry out their local business trips by bike. The 
integration of BSSs in PT tickets is a strong inducement for employers to use the bike for 
commuting purposes. 

CONCLUSIONS 

Bike-share has seen explosive, global growth over recent years. As of April 2013 there 
were around 535 bike-sharing programmes around the world, made of an estimated fleet of 
517,000 bicycles.  
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In the city of Bari the Bike Sharing System is managed by Bicincittà[22] from September 
2007 when the system was implemented using only 5 Bike Sharing stations with 10 stalls each. 

During the first 4 years the number of stations grew slowly, the number of bikes grew 
very slowly and the management of the system was characterized by the following limitations:  

- an annual fee of only 10 Euros, which provided for unlimited use; 
- a fixed number of users (no tourist or occasional users friendly system). 

This limitations led to an uncorrected use of the syste. bike sharing was not yet used in 
Bari on point to point journeys: home-work, home-school and home-university routes, which 
involve taking a bike from a station different from that of leaving it. The typical user of the 
system, more than 50%, picks up the bike near their residence, carrying out different tasks and 
then finally leaved it at the same station.  

Therefore, it is necessary to change, improve and optimize the Bike Sharing System of 
Bari in order to pursue next goal: 

General aims and objectives of the BSS of Bari 

1. to increase the use of BSS 
2. maximum distance between the station equal to 300-400 m in the city centre 
3. maximum distance between the station equal 500-600 m in the suburb 
4. to change the current way of registration 
5. to change the current charges after the firsts two hours of use 
6. to improve information 
7. to improve TP integration 
8. to involve sponsor. 

The analysis carried out about the Bike Sharing Systems in other European cities, the 
methods useful to optimize the bike sharing components and the careful knowledge of the Bari 
territory has led the results reported below. 

Bari BSS nr. bikes:     1.800 
Bari BSS nr. stations:       180 
Bari BSS nr. docking points per bike:      1,8 
Bari BSS nr. docking points:   3.240 
Bari BSS nr. docking station per station:      18 (from 15 to 30) 

In order to develop the use of bike sharing in the city of Bari, it is strongly recommended 
to change the current way of registration, opening to daily, weekly and monthly registrations, 
not only to yearly registrations. 
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In order to encourage the use of the system it will be good do not change the current free 
rental period of 60 minutes, to maintain the cost of the second hour equal to 0,50 € and the 
cost of the third hour equal to 1 €. At same time, in order to discourage long use of bikes 
(recreational use and not poin to point use) would be better to increase the rate at 2 € for the 
fourth time, 3 € for the fifth time, 4 € for the sixth time is 5 € from seventh onwards. 

It is highly recommended that the Bari’s BSS could be support with smartphone 
applications, too. At the same time it is recommended that the Bari’s BSS Public Transport 
Integration will take place on three levels: integration of information; physical integration; and 
in terms of technological access and charges. 

In systems like BSSs, network externalities are very important. This means that for each 
new station added, the utility for users increases not only by one, but by the number of 
previously implemented stations, since this is the number of new origin-destination pairs 
provided. Each newly added station therefore lowers the average cost of all the previous 
stations, and the average cost of each rent/trip. It is therefore not economical to implement 
systems on a too small scale: the average cost of the stations will be high, and the user 
availability will be limited. Therefore the best way to optimize the BSS in Bari should be to 
found the all system implementation in one time, involving a sponsor in order to reduce the 
runnin costs and, if it could be possible, some companies and employees. 
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