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About Soledad MorenoAbout Soledad Moreno
PROFESSIONALPROFESSIONAL
•• PMoDPMoD ConsultantConsultant•• PMoDPMoD ConsultantConsultant
•• Bike Sharing ProjectsBike Sharing Projects

Public Safety CyclingPublic Safety Cycling•• Public Safety Cycling Public Safety Cycling 
Partner (London)Partner (London)

•• Strategic AdvisorStrategic Advisor
PERSONALPERSONAL

Distribution at 17Distribution at 17

•• Strategic AdvisorStrategic Advisor
– Economic 
– Demand•• Distribution at 17Distribution at 17

•• NO car driver licenseNO car driver license
A bik i h bA bik i h b

– Planning
– Operation

•• A bike in every harborA bike in every harbor – Innovation in Personal 
Mobility
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Montreal 2008Montreal 2008

E d bl tE d bl t•• Endurable systemEndurable system
•• Designed from scratchDesigned from scratch
•• Wireless (no civil works)Wireless (no civil works)
•• Social inclusion programSocial inclusion programSocial inclusion programSocial inclusion program
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Lisbon 2009Lisbon 2009
•• 3 Phases3 Phases
•• 2 500 bicycles2 500 bicycles2,500 bicycles2,500 bicycles
•• 3,750 docking points3,750 docking points
•• 250 stations250 stations250 stations250 stations
•• Managed by EMELManaged by EMEL
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Barcelona Metro Area Barcelona Metro Area 20092009
•• 2 Phases2 Phases

18 M i i liti18 M i i liti•• 18 Municipalities18 Municipalities
•• 1212--Year ContractYear Contract

2 1 02 1 0•• 2,150 Bicycles2,150 Bicycles
•• 4,300 Docking Points4,300 Docking Points
•• 269 Stations269 Stations
•• 10 M 10 M €€ + Advertising+ Advertising
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MadridMadrid 20102010
•• 3 Phases3 Phases
•• 1010--Year ContractYear Contract
•• 1,700 Bicycles1,700 Bicycles1,700 Bicycles1,700 Bicycles
•• 3,254 Docking Points3,254 Docking Points

120 Stations120 Stations•• 120 Stations120 Stations
•• 50 M 50 M €€
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London 2010London 2010
•• 6,600 bikes; 11,000 docking points; 420 stations6,600 bikes; 11,000 docking points; 420 stations

140 M £ (170 M140 M £ (170 M €€) 6) 6•• 140 M £ (170 M 140 M £ (170 M €€) over 6 years) over 6 years
•• Sponsored by BarclaysSponsored by Barclays
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New York 2011New York 2011

Wi l D ki P i tWi l D ki P i t•• Wireless Docking PointsWireless Docking Points
•• OnOn--Bike GPSBike GPS
•• Improved PV Solar SystemImproved PV Solar System
•• ReRe--distribution Algorithmdistribution AlgorithmReRe distribution Algorithmdistribution Algorithm
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BACKGROUNDBACKGROUND
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In hindsight….In hindsight….

Photo : © Jon Williamson
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SuddenlySuddenlyyy
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Anybody thinking about…Anybody thinking about…y y gy y g

•• World population movingWorld population moving•• World population moving World population moving 
to cities and towns,to cities and towns,
Mobility: a need a rightMobility: a need a right•• Mobility: a need, a rightMobility: a need, a right,,

•• Economic, health, and Economic, health, and 
ffenvironmental impact of environmental impact of 

traffic congestion, noise traffic congestion, noise 
ll i d i lill i d i lipollution, and air qualitypollution, and air quality

????????????
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Population TrendsPopulation Trends
•• 2008: 3.3 Billion (50%) living in cities and towns2008: 3.3 Billion (50%) living in cities and towns
•• 2030: Urban population expected at 5 Billion2030: Urban population expected at 5 Billion
•• 2050: 10.5 Billion2050: 10.5 Billion

Photo : © ThisParticularCreg
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Painful ConsequencesPainful Consequencesqq

•• June 16, 2011June 16, 2011
•• Emergency closure Emergency closure g yg y

of Mercier bridgeof Mercier bridge
•• CommutersCommutersCommuters Commuters 

stranded and stranded and 
delayeddelayeddelayeddelayed

•• Housing prices Housing prices 
down by C$ 30 000down by C$ 30 000down by C$ 30,000down by C$ 30,000
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Growing Urban ConcernsGrowing Urban Concernsgg

Environmental 
Quality

Housing

SUSTAINABLESUSTAINABLE
MOBILITYMOBILITY

Population 
DensityDensity

The Potential of Bike Sharing  © 2011 Soledad Moreno  Reproduction 
permitted only with prior authorization

Innovations in Sustainable Urban Mobility        
September 29, 2011; Biodiversity Forum, Estoril 15



Witte Witte FietsenplanFietsenplan -- 19651965
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A Voice in the DesertA Voice in the Desert
•• 1960’s Dutch Provo’s1960’s Dutch Provo’s
•• Luud SchimmelpenninkLuud Schimmelpennink
•• 10 Hand10 Hand--Painted BikesPainted Bikes10 Hand10 Hand Painted BikesPainted Bikes
•• The plan was to stop…The plan was to stop…

“th ”– “the car..”
– “the destruction of the town”

“th ll ti ”– “the pollution”
•• Eventually, 10,000 bikesEventually, 10,000 bikes
•• 1974: “1974: “WitkarWitkar” Project” Project
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Fast forward 40 yearsFast forward 40 yearsyy
1965 Amsterdam1965 Amsterdam
19741974 Bi l ttBi l tt JJ1974 1974 BicycletteBicyclette JauneJaune,,

La RochelleLa Rochelle
1994 Yellow Bike Portland1994 Yellow Bike Portland1994 Yellow Bike, Portland1994 Yellow Bike, Portland

ByCycklenByCycklen, Copenhagen, Copenhagen
2000 Call2000 Call--aa--Bike, MunichBike, Munich

CityräderCityräder, Helsinki, Helsinki
2003 2003 CitybikeCitybike, Vienna, Vienna
20052005 Vél 'Vél ' LL2005 2005 Vélo'vVélo'v, Lyon, Lyon
2007 2007 VelibVelib, Paris , Paris 

BicingBicing BarcelonaBarcelonaBicingBicing, Barcelona, Barcelona
2009 2009 BixiBixi, Montreal, Montreal
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The Overarching QuestionThe Overarching Questiongg

I th t fI th t fIn the quest forIn the quest for
sustainable mobility on demand (sustainable mobility on demand (SMoDSMoD), ), 
what is the role of bicyclewhat is the role of bicycle--sharing systems?sharing systems?
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BIKEBIKE SHARING SYSTEMS SHARING SYSTEMS (BSS)(BSS)
TODAYTODAY
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TheThe Basic ConceptBasic Conceptpp

An authorized User (subscriber or casual)…An authorized User (subscriber or casual)…
•• releases a bicycle from a station in Areleases a bicycle from a station in A•• releases a bicycle from a station in Areleases a bicycle from a station in A
•• rides to destination (another station, point B), andrides to destination (another station, point B), and
•• returns bicycle within 30 minutes andreturns bicycle within 30 minutes and•• returns bicycle within ~30 minutes, andreturns bicycle within ~30 minutes, and
•• (if applicable) pays an additional fee for excess time(if applicable) pays an additional fee for excess time
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Early reportsEarly reportsy py p

•• Average ride:Average ride:
– Weekday: 15-20 min.
– Holidays: 20+ min.

•• Average distance: 3 kmAverage distance: 3 kmgg
•• Wait times:Wait times:

– Empty Station: 3-5 minEmpty Station: 3 5 min.
– Full Station: 1-2 min.
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In the simplest implementationIn the simplest implementationp pp p

The BSS Infrastructure The BSS Infrastructure 
includesincludes

•• STATIONS (stops)STATIONS (stops)
•• INTERFACEINTERFACEINTERFACEINTERFACE
•• DOCKING POINTS DOCKING POINTS 

BICYCLESBICYCLES•• BICYCLESBICYCLES
ServicesServices are are 

indispensableindispensable
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Terminal (Interface)Terminal (Interface)( )( )
•• Enables RELs/RETsEnables RELs/RETs
•• Monitors subsystemsMonitors subsystems

– Credit Card Reader
– Touch-screen Display
– Printer
– Battery Status
– Docking Points

Di l I f tiDi l I f ti•• Displays InformationDisplays Information
•• Prints ticketsPrints tickets
•• Communicates with Communicates with 

Central ControlCentral Control
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Docking PointDocking Pointgg
•• Locks the bicycleLocks the bicycle
•• Controls Releases/ReturnsControls Releases/Returns
•• Authenticates UserAuthenticates User
•• Transmits data to TerminalTransmits data to Terminal
•• Handles messagingHandles messaging•• Handles messagingHandles messaging

– User authenticated
Bicycle returned– Bicycle returned

– Itinerary / GPS Uploads
Stat s of locking mechanism– Status of locking mechanism
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BicycleBicycleyy
•• Light (under 20 Kg)Light (under 20 Kg)
•• RobustRobust
•• CorrosionCorrosion--resistantresistant
•• SafeSafe
•• LockableLockableLockableLockable
•• 33--SpeedSpeed

Adj t bl tAdj t bl t•• Adjustable seatAdjustable seat
•• Some cargo capacitySome cargo capacity
•• GPSGPS
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Then there’s the softwareThen there’s the software
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The Complete BackThe Complete Back--EndEndpp

ASSETS & NETWORK MGMT 
• Communications (M2M)
• Asset Management

CUSTOMER MANAGEMENT
• Subscriber Management
• Billing Management

• Asset Maintenance
• System Balancing / reDist
• Analytics

• End User Customer Service
• Client Management 
• Sponsor Management y p g
• Reporting and Archiving 
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The Holy Grail of BSSThe Holy Grail of BSSyy
To be (become) To be (become) 
•• a “legitimate” piece of the mobility puzzlea “legitimate” piece of the mobility puzzle
•• economically viable (selfeconomically viable (self--sustainable)sustainable)y (y ( ))
•• in “vogue”…. maybe even “chic”in “vogue”…. maybe even “chic”
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Some halfSome half--truthstruths
BikeBike--sharing is aboutsharing is aboutgg
•• The more bikes the more The more bikes the more 

attractive the BSSattractive the BSS
d id i•• reducingreducing

congestion, noise, and pollution
•• expanding Public Transit optionsexpanding Public Transit optionsexpanding Public Transit optionsexpanding Public Transit options
•• green alternativesgreen alternatives
•• healthier lifestyleshealthier lifestyleshealthier lifestyleshealthier lifestyles
•• mobility on demandmobility on demand
•• sustainable mobilitysustainable mobilityyy
•• having fun!having fun!
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Environmentally friendly?Environmentally friendly?y yy y
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Mobility on Demand?Mobility on Demand?yy
Station FULLStation FULL Station EMPTYStation EMPTY
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Reductions in Traffic Congestion?Reductions in Traffic Congestion?gg
•• Difficult to substantiate or numerically quantify Difficult to substantiate or numerically quantify 

fewer drivers due to BSSfewer drivers due to BSSfewer drivers due to BSS.fewer drivers due to BSS.
•• OneOne--way use patterns do not compel to reduce way use patterns do not compel to reduce 

public transit offeringpublic transit offeringpublic transit offeringpublic transit offering
•• Cannibalization: A factCannibalization: A fact
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1 Bus = 40 to 50 Cars1 Bus = 40 to 50 Cars
•• Average car on the road carries 1.2 peopleAverage car on the road carries 1.2 people
•• A bus can take over 50 peopleA bus can take over 50 people
•• In COIn CO22 terms: 1 Bus = 4 Carsterms: 1 Bus = 4 Cars22
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Less Congested Streets?Less Congested Streets?gg
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Economically SelfEconomically Self--Sustained?Sustained?yy
Real Case 1Real Case 1
•• Funded by Municipal Services CompanyFunded by Municipal Services Company•• Funded by Municipal Services CompanyFunded by Municipal Services Company
•• Total Planning and Deployment Cost: Total Planning and Deployment Cost: UndisclosedUndisclosed

Maintenance cost per bike per annum: 3 100Maintenance cost per bike per annum: 3 100 €€•• Maintenance cost per bike per annum: 3,100 Maintenance cost per bike per annum: 3,100 €€
•• Annual Operating Cost: 12,5 M Annual Operating Cost: 12,5 M €€

Real Case 2Real Case 2
•• Funded by Municipal Parking AuthorityFunded by Municipal Parking Authority•• Funded by Municipal Parking AuthorityFunded by Municipal Parking Authority
•• Total Planning and Deployment Cost: 20,6 M Total Planning and Deployment Cost: 20,6 M €€
•• Maintenance cost per bike per annum:Maintenance cost per bike per annum: UndisclosedUndisclosed•• Maintenance cost per bike per annum: Maintenance cost per bike per annum: UndisclosedUndisclosed
•• Annual Operating Losses 2010: 5 M Annual Operating Losses 2010: 5 M €€
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Truths…, and some white liesTruths…, and some white lies,,
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Average BSS UserAverage BSS Usergg
BARCELONA MONTREAL

Age 54% over 30 30g

Income Not reported 35,000

Marital Status Not reported Single

F f bli

Marital Status Not reported Single

Gender 50% M / 50% F 50% M / 50% F

Frequent user of public 
transit?

Yes Yes

Uses BSS on the way TO  Yes Yes
work?

Return FROM work is done 
using

Bus/Metro Bus/Metro
g

Uses BSS for personal rides
during weekends?

Yes Yes
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BSS Users in MontrealBSS Users in Montreal
Canadian Mosaic 2009 
Group:Proportions

BIXI Montreal Montréal, RMR BIXI 
Montréal

%  Urban & Urbane 55 26% 7 85% 704

INDICE

%  Urban & Urbane 55,26% 7,85% 704
% Éclectiques Québécois 24,27% 27,70% 88
% Suite City Life 5,19% 11,32% 46
% Cross Canada Careers & Kids 3,97% 5,49% 72
%  Belle ville cosmopolite 3,66% 12,57% 29
% Single in the City 1,75% 0,81% 216
%  Resident Urbain 1,32% 11,42% 12
% Foundation of the Nation 1,07% 3,91% 27
% Platinum Playgrounds 1,04% 1,14% 91
%  Mid-Aged Medley 0,77% 10,08% 8
%  Young & Yearning 0,53% 2,63% 20
% TransCanada Communities 0,36% 0,33% 109% a sCa ada Co u s 0,36% 0,33% 109
% Fine Canadian Vintage 0,24% 0,99% 24
% Acadian Accents 0,19% 1,10% 17
%  Rooted in Canada 0,15% 1,31% 11
%  Cosmo Canadians 0 10% 0 67% 15%  Cosmo Canadians 0,10% 0,67% 15
%  Family Footprints 0,09% 0,51% 18
% Frontier Families 0,02% 0,07% 29
% East Coast Check Up 0,02% 0,08% 25
%  Prairie Pride & West Coast Wisdom 0,00% 0,00% 0
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CHALLENGESCHALLENGES AHEADAHEAD
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Concerns and Concerns and ChallengesChallengesgg

INFRASTRUCTURESINFRASTRUCTURES DEPLOYMENTDEPLOYMENTINFRASTRUCTURESINFRASTRUCTURES

1.1. Functional limitations Functional limitations 

DEPLOYMENTDEPLOYMENT

7.7. AppealAppeal
2.2. InadequateInadequate technologytechnology
33 Footprint reductionFootprint reduction

pppp
8.8. True True SMoDSMoD
99 LegalLegal3.3. Footprint reductionFootprint reduction

4.4. Network rebalancingNetwork rebalancing
9.9. LegalLegal
10.10. CostCost

5.5. Support infrastructuresSupport infrastructures
6.6. UbiquitousnessUbiquitousnessqq
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CCCC11: Functional Limitations: Functional Limitations

A ehicle s itable for mostA ehicle s itable for most•• A vehicle suitable for most A vehicle suitable for most 
populationpopulation

•• More StabilityMore StabilityMore StabilityMore Stability
•• Increased CargoIncreased Cargo
•• Fewer PhysicalFewer Physical DemandsDemandsyy
•• Weather IndependentWeather Independent
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CCCC22: Inadequate: Inadequate TechnologyTechnologyqq gygy
•• StandStand--alone / Increased PV Solar capacityalone / Increased PV Solar capacity

(( ))•• AssistedAssisted Pedaling (ePedaling (e--motor)motor)
– Older users, Harsh topography

•• Faster Battery Recharge TimesFaster Battery Recharge Times
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CCCC33: Footprint: Footprint ReductionReductionpp
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CC4:CC4: Network RebalancingNetwork Rebalancinggg
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CCCC55: Support: Support InfrastructuresInfrastructurespppp
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CCC6: C6: UbiquitousnessUbiquitousnessqq

•• 300 m between 300 m between 
stationsstations

•• Dimension each Dimension each 
StationStation

•• 2:1 Docking Points 2:1 Docking Points 
to Bicycleto Bicycleto Bicycleto Bicycle

•• InsolationInsolation
PreferablyPreferably drivewaydriveway•• PreferablyPreferably drivewaydriveway
installationinstallation
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CCCC77: Appeal:: Appeal: Cycle ChicCycle Chicpppp yy
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CCC8: True C8: True SMoDSMoD

City of Vitoria (SPAIN)City of Vitoria (SPAIN)
R d i dR d i d ll till ti PTPT•• Redesigned Redesigned collectivecollective PTPT

•• Capillarity to the netCapillarity to the net
•• Integrated Access CardsIntegrated Access Cards
•• Integrated TariffsIntegrated TariffsIntegrated TariffsIntegrated Tariffs
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CC9: LegalCC9: Legalgg

•• SServiceervice regulationregulation
•• Helmets?Helmets?Helmets?Helmets?
•• Cycling in the Cycling in the 

sidewalks?sidewalks?sidewalks?sidewalks?
•• PEDELECs: How PEDELECs: How 

much power?much power?much power?much power?
•• Ownership of Data?Ownership of Data?
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CC10:CC10: Cost (I)Cost (I)( )( )
•• Lower cost of infrastructureLower cost of infrastructure

– Portable, stand-alone, solar powered stations
•• Lower operating costsLower operating costsp gp g

– Mainly through better product quality and optimization 
engines

•• Reduce vandalismReduce vandalism
– Current rates range from 5% to 45%Current rates range from 5% to 45%

•• Grow total membershipGrow total membership
More promotion better service more chic– More promotion, better service, more chic
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CC10:CC10: Cost (II)Cost (II)( )( )
•• BSS Pricing tagged to Public TransitBSS Pricing tagged to Public Transit

A l b i ti f 0 € t 45 £ (54 €)– Annual subscriptions range from 0 € to 45 £ (54 €)
– Price by passengers carried / KM traveled rather 

than number of quiet bicycles on the streetq y
•• Congestion / Parking ChargingCongestion / Parking Charging

– And other measures that aim to discourage carsg
•• Tie BSS to Health and Insurance CompaniesTie BSS to Health and Insurance Companies

– Measurable and verifiable exercise records
•• Terminals MultiTerminals Multi--FunctionFunction

– Parking, ticketing in general, recharging stations
•• SponsorshipsSponsorships

– A good cause to get behind
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CONCLUSIONSCONCLUSIONS
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BicycleBicycle--Sharing Systems ..Sharing Systems ..yy g yg y

•• growing In number and size of deployments,growing In number and size of deployments,growing In number and size of deployments,growing In number and size of deployments,
•• motivating the use of private bicycles,motivating the use of private bicycles,

NOT economicall selfNOT economicall self s stainables stainable•• NOT economically selfNOT economically self--sustainable,sustainable,
•• require integration into local Public Transit schemarequire integration into local Public Transit schema
•• not “universally” appealingnot “universally” appealing
•• require additional bicycle infrastructuresrequire additional bicycle infrastructuresrequire additional bicycle infrastructuresrequire additional bicycle infrastructures
•• add an exciting new dimension to city add an exciting new dimension to city 

infrastructuresinfrastructuresinfrastructuresinfrastructures
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Soledad MorenoSoledad MorenoSoledad MorenoSoledad Moreno
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CAN: + 1 (514) 402CAN: + 1 (514) 402 -- 43644364CAN: +  1 (514) 402 CAN: +  1 (514) 402 43644364
EU:    +  34 647.699.511EU:    +  34 647.699.511

THANK YOU!THANK YOU!
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