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Bicycle-sharing schemes (BSSs) are experiencing a
major breakthrough in cities at a global scale. Of the
estimated 1,600 schemes in operation in 2017, ap-
proximately 95 percent were launched since 2007,
with more than 200 in 2017 alone. Recent technologi-
cal transformations and innovations are dramatically
reshaping our cities and increasing their options to
introduce and manage bike-sharing services as a new
mode of transport.

The rapid evolution of technological advancements in
BSSs, such as dockless bike-sharing schemes, electric
bicycles, and increased private sector involvement, are
prompting cities to ensure that legislation and regula-
tions are in place to adequately safeguard the efficien-
cy and safety of this mobility option.

To ensure a safe and sustainably integrated urban
mobility network including a BSS, it is essential for
local governments and bike-sharing operators to work
together.

The role of public-private partnerships can be im-
portant in any public mobility service, particularly in
terms of bike sharing. City administrators and private
entities must work together to develop appropriate
legislation, provide adequate infrastructure, and man-
age the operation and maintenance of the service.

To ensure success, the key factors are the scale of and
access to BSSs, whereby bike sharing should be at a
scale that corresponds to the size of the city and is eas-
ily accessible to achieve ridership.
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A BSS allows a user to collect a bicycle on loan from one
location and return it at another destination. Bike sharing
began in the 1960s in simple form in Amsterdam; it has
continued to evolve through technological innovation to
a more sophisticated model of bike transportation within
cities, and has rapidly expanded over the last decade.
The evolution of business models and private investment
continues to reshape and widen the reach of bike-sharing
services dramatically, so much so that the increased
popularity is embedded now in the wider landscape of an
emerging sharing economy in urban centers worldwide.
Other similar services include Uber and Lyft, which allow
users to avoid the high costs of and other barriers to
ownership.

The objective of this working paper is to provide decision-
makers at the city level a series of frequently asked ques-
tions and responses in order to assess the adoption and
implementation of a BSS. It is not designed to be a com-
prehensive guide to bike-sharing implementation, nor is it
meant to provide prescriptive recommendations; rather, it
offers questions and answers objectively in order to assist
city officials to navigate through the recent developments
and innovations of new and improved technologies, data,
and business models relating to bike sharing. The emer-
gence of new technologies, including dockless and electric
(e-) bikes, is creating new opportunities, so much so as to
raise the interest and risk concerns of city officials around
the world. This publication aims to shed light on these.

Questions have been formulated to include all phases

of a typical bike-sharing project cycle. They have been
selected carefully by the authors, based on their expertise
in providing technical assistance to local decision-makers
whose aim is to implement a BSS in their cities. The World
Resources Institute has provided technical support to
cities such as Bhopal, India; Mexico City, Mexico; Bogota
and Santiago de Cali, Colombia; among others. The ques-
tions explore the role of policy, technology, safety regula-
tions, financing, and monitoring and evaluation (M&E),
these key topics having arisen during consultations with
city officials regarding the integration of bike sharing into
their larger public transit networks. Brief summaries of
the questions that will be touched upon in this publication
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are included below. These are intended to provide context
to the relevance of each topic, rather than offer direct
answers to the questions posed, which will be elaborated
later in the paper in separate sections.

Question 1: What are the characteristics of a BSS?

Bike-sharing technology has continuously evolved over
multiple generations, becoming more and more sophis-
ticated. Earlier generations (first generation and second
generation) struggled with theft and vandalism, leading to
innovations (third generation) that improved user infor-
mation, payment options, and distribution stations across
the city. A fourth BSS generation has now emerged, with
dockless and electric bikes coming into the fold. Dockless
provides a more flexible solution in terms of the use of
public space for the parking and distribution of bicycles.
As increasing variations and innovations in BSSs emerge,
cities increasingly will be able to adopt and operate the
model within a local context. The variety of options today
requires more in-depth analysis, dedicated planning, and
regulations than what was needed for previous genera-
tions, particularly in light of the new business models that
are coming to the fore within the private sector.

Question 2: What are key elements to consider in
fitting bike sharing into my city's policy and mobility
framework?

The type of BSS that best suits a city varies based on a
range of specific variables such as city size, geography,
safety infrastructure, and legal structure. To ensure
smooth implementation of a BSS within the broader
urban mobility landscape, for instance, cities should (i)
identify the enabling policies currently in place or those
that are necessary at the federal, state, and local levels; (ii)
ensure integration with public transit networks; and (iii)
assess the bicycling objectives of the city. A BSS has many
economic, social, and health benefits, including among
others an additional transportation option for short trips;
enhanced first- and last-kilometer connectivity and inte-
gration with the public transport network; reduction of
barriers to biking; reduction of greenhouse gas emissions;
improvement of local air quality; and increased physical
activity for users. There also are costs that are associ-
ated with a BSS that are other than financial in terms of
implementation; a BSS, for example, often faces opposi-
tion from private car owners at the planning and imple-
mentation stages, given that docking stations in streets
may decrease street width, thus reducing the availability
of spaces in which to park cars. Furthermore, the inclusion
of dockless bikes within the mobility system may raise the



debate on how public street space should be put to use.

Question 3: What institutional and regulatory
frameworks are required for a BSS?

Political will and leadership are essential for the success of
any urban transport system. With regard to the BSS, it is
evident from many cases that it is essential to form a coor-
dinating team that includes members of various relevant
institutions. Effective management and the setting of and
compliance with regulatory standards also are crucial to
ensure that dock-based and dockless bike-sharing (DBS)
models alike will create not only benefits relating to mobil-
ity in the short term but also opportunities in the long
term. The preparation of regulatory frameworks is espe-
cially critical for cities that expect to introduce or expand

a DBS scheme. DBS companies and local government
authorities (e.g., planning and transport department offi-
cials) should work together to put in place permit schemes
and set regulatory standards to facilitate implementation
as well as provide cities with the ability to control safety,
manage public spaces, and plan effectively.

Question 4: What is the planning process to implement
a BSS?

The BSS planning process is a significant initial step to
creating a beneficial asset to the city and its residents,

as well as to the success of the operator. To achieve the
necessary ridership rate for long-term success, the scheme
must be developed such that it is widely accessible. This
will depend, to some extent, on a planning process that

is sufficiently robust as to include a prefeasibility study

to assess BSS potential; a feasibility study to define the
technical components of the project; a detailed project
design process; and a competitive tender or permit for
implementation. Experience indicates that by integrating
BSS stations with public transport and providing sufficient
numbers of these across the city will increase accessibil-
ity and thus ridership. Also evident is the importance of
positioning stations (or service areas for dockless bikes)

in mixed land-use zones to ensure short-trip coverage
benefits in various directions so as to extend usage from
only peak hours to increased usage throughout the day.

Question 5: What are the operations and maintenance
strategies for a BSS?

The operations and maintenance (O&M) of a BSS is
critical to ensure its long-term success and extended life
span as a mobility option. O&M also determine quality
and safety to boost user confidence. Cities have adopted
various models of O&M, whereby a scheme may be

publicly owned and operated, or publicly owned and
privately operated, or fully private with a formal alliance
at the municipal level. During contracting or permitting,
O&M strategies and funding should be clearly defined and
allocated, respectively. The structure of the scheme should
include a specific bike-sharing agency or authority at the
public level to also ensure the sharing of data.

Question 6: What are the available options for BSS
financing?

In some cases, schemes have benefitted from commer-
cial loans and guarantees, despite the fact that a BSS, in
general, has relatively low upfront capital investment
needs compared with other urban mobility options. For
the longer term, though, user and membership fees alone
are often insufficient to cover the cost of O&M. To bridge
the gap, cities should be able to diversify revenue sources
to include sponsorship or advertising deals, grants, and
general municipal budgets. In terms of the DBS scheme,
cities have tended to place the financial burden on the pri-
vate sector. There is, however, potential to create a hybrid
model to include the public and private sector alike—a
model yet to be explored.

Question 7. What should be the structure for monitoring
and evaluation?

An M&E framework not only ensures that the BSS will
function effectively and that it will inform ongoing opera-
tions and expansions; it also enables cities to assess the
positive and negative impacts on the mobility, health,
equity, and quality of life of their societies. A critical
characteristic of an M&E framework is the service level
benchmark, which measures operations (hardware and
software), customer service, maintenance, redistribution,
marketing, and reporting of a scheme. Financial report-
ing, another component, evaluates operating costs such as
labor, replacement parts, redistribution costs, and market-
ing, among others. Understanding the usage, impact, and
financial status of a scheme informs decision-making in
terms of further expansion and upgrading.

Question 8: Why is the focus on safety a success factor
and what elements need to be considered?

The safety of the user depends on the design of the BSS
and compliance with regulations, as well as on the design
of infrastructure and the management efficiency of street
networks. Cities should first conduct a thorough review
of the (i) rate and locations of collisions and fatalities and
their relationship to road infrastructure design and road
safety measures; (ii) current cycling levels and provision
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of cycling-related activities; (iii) presence and adequacy of
cycling infrastructure and equipment; and (iv) infrastruc-
ture and equipment that support cycling, and then create
and execute a plan to improve these factors alongside

the implementation of a BSS. A network of appropriately
designed and located cycling infrastructure will not only
improve safety conditions, but also boost the attractive-
ness of BSS to potential users, motivating more people to
take up cycling as a means of transportation.

Question 9: What are the branding and marketing
elements of a BSS?

The branding and marketing of a BSS is essential for its
success. It provides the scheme its own identity to boost
rider usage and rider frequency. Outreach efforts through
workshops, training sessions, contests, festivals, and
events (e.g., car-free days, cycle days, walk days) can help
build the brand and foster the culture of cycling. Harness-
ing the experiences and connections of local organizations,
such as universities and cycling advocacy groups, will
extend the scheme’s reach and provide access for under-
represented groups (e.g., minority and lower-income
populations). Cities also can examine and take advantage,
where possible, of branding associations through sponsor-
ships. Creative names, logos, and taglines also strengthen
brand identity.

Question 10: What aspects should be considered when
integrating the dockless model?

DBS technology will continue to reshape the bike-sharing
landscape, catalyzing cities to examine potential oppor-
tunities and impacts on the local mobility system and to
determine how to accommodate the new BSS generation.
It remains unclear how the traditional docked BSS will
coexist with one that is dockless, although initial results
indicate that there is room for complementarity. Further
peer-reviewed research and documentation is required
before reaching any conclusion. What does remain certain,
however, is that cities must ensure that the BSS planning
process is rigorous, as should be its evaluation, permitting,
and regulation. This should apply whether they intend to
implement a new BSS into the public transit and urban
mobility environment or expand an existing BSS or DBS
scheme.
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Providing an opportunity for safe and convenient bicy-
cling to citizens is a fundamental element in mobility and
transport planning and strategizing. The BSS represents

a powerful means to consolidate urban bicycle use in
cities while integrating it into the wider mobility network.
Awareness of these aspects in the decision-making process
may contribute to cities finding the means to implement
BSSs in terms of planning, regulatory standards, O&M,
M&E, financing, safety, and branding. The benefits of this
third generation docked BSS are well established. With
the rapid evolution of bike-sharing technology, cities must
be proactive, not reactive, in the face of new innovations
to understand the risks and opportunities they represent.
The knowledge they gain as a result of being proactive will
equip them not only to identify the need for a BSS but will
also facilitate the establishment of one or more within the
local context.

Dockless bikes and/or e-bikes are the most significant
technological advancements to date in terms of the BSSs
and are able to provide a range of benefits to cities. In
order to capture these benefits, however, cities must be
able to establish the type of regulatory standards that will
manage the challenges of, for example, the use of public
space, sharing of data, road safety, and financing. While
a scheme may be entirely privately operated, cities never-
theless must ensure that private sector companies apply
the same planning process that is applied to other modes
of transport, taking into account the city’s broader mobil-
ity and road safety strategy.



In general, bicycle-sharing schemes (BSS) encourage
individuals to use bicycles for urban transport. Riders

are required to pay a fee to access* a collection of bikes,
typically for a short, point-to-point journey. Bike sharing
has helped overcome many of the barriers to using bikes
as a mode of transport, including safety concerns, space
for storage, maintenance, weather, travel patterns, and
overall cost. Reducing the challenges to biking will moti-
vate more people to take up cycling, thereby contributing
to the effort of cities to increase transport accessibility. A
BSS can increase the cycling rate in cities; contribute to an
integrated multimodal transport system; and help resolve
the issues of congestion, poor air quality, high greenhouse
gas emissions, and lack of transport options, thus opti-
mizing not only the health of people, but also the local
economy. Bike sharing has become part of a wider pros-
pect for a collaborative—or sharing—economy, whereby
traditional and dockless bike share (DBS) schemes can
partner with transport services such as Uber and Lyft, as
well as contribute to overcoming the challenges of first-
and last-kilometer connectivity (Laamanen et al. 2018;
Chase 2015).

Introduced in a basic form in the 1960s, formal bike-
sharing services did not expand at such a rapid pace until
recent years. In 2015, there were approximately 1.2 million
publicly accessible shared bicycles worldwide (MetroBike
2017), increasing to over 16 million in China alone within
the following two years (Rushe 2017). The widely accepted
definitions of generations of bike sharing and their evolu-
tion is summarized as follows:

First generation: Began in Amsterdam in 1965 as
a scheme of unlocked and free-use bikes in several
unregulated areas of the city (Shaheen et al. 2010).

Second generation: Launched in Copenhagen, Den-
mark, in 1995, use of the scheme continued to be free,
although riders were required to insert a coin deposit
to unlock the bikes (ITDP 2018c¢).

Third generation: Launched in 1998 in Rennes,
France, technology advanced to include automated
options (e.g., credit cards, smart cards) to access
station-based bikes and track information (i.e., em-
bedded GPS) (Shaheen et al. 2010).

Fourth generation: The bikes have been trans-
formed to have automated locking (without the need
for a dock) and on-bike electrification; and docking
stations are now able to be equipped with solar panels
for bike power. In addition, certain DBS companies
now provide bicycles with “lock-to” technology (an in-
tegrated U-lock that is holstered to the frame). To use
these models, the rider has to lock the bike to a fixed
object at the end of a trip. Other modes of transport,
such as e-scooters, are being introduced to the DBS
family.

Most recent innovations in bike sharing, loosely grouped
under the fourth generation, are rapidly reshaping the
mobility landscape, given tremendous increase in the
number of shared bikes available in cities across the globe.
From 2015 to 2017, DBS expanded from small, campus-
scale schemes in China to more than 17 million bikes
worldwide (The Economist 2017). While the technology
continues to evolve, the concept of bike sharing is becom-
ing an essential part of city mobility and sustainability
plans and, as such, cycling is steadily increasing at a global
scale. In Beijing, cycling mode share rose from 12.6 per-
cent in 2015 to 13.5 percent in 2016, including privately
owned and shared bikes (BJT 2017).

This publication discusses 10 key questions that have
been drawn from author engagement with the WRI Ross
Center for Sustainable Cities network (see Box 1 for more
details on methodology). Research was carried out within
the framework of the Financing Sustainable Cities Initia-
tive (FSCI), funded by the Citi Foundation, a partnership
between the WRI Ross Center for Sustainable Cities and
C4o Cities Climate Leadership Group, which helps cities
accelerate and scale up investments in sustainable urban
solutions.
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Objective Box 1 | Methodology

The objective of this working paper is to provide city
decision-makers a series of frequently asked questions and
responses to consider when assessing whether to adopt a
BSS. The working paper is not designed to provide com-
prehensive guidance to bike-sharing implementation, nor

To comprehend current trends in bicycle-sharing schemes (BSSs),
32 case studies (Figure 1) relating to BSSs were selected from 500
catalogued examples across the globe. The selection was based not

does i.t prescribe any recommendation; rathfer, it offers only on their geographic distribution, but also on a more in-depth
questions and attempts to respond to them in an effort review in consultation with experts. Furthermore, they were well
to help city officials negotiate the path toward new and documented and system performance data were readily available.
improved BSS technologies, data, and business models. A common research approach was then adopted, focusing on the
New technologies, such as the dockless bike, e-bike, and following four dimensions:

e-scooter, not only create opportunities but also raise m Technical components: What types of technology and
concerns around the world. This publication aims to shed infrastructure needs arose during implementation?

light on them as clearly and concisely as possible. : , ,
Funding: What revenues, incentives, and other budgetary

allocations were used to cover expenses?

Financing: If any, what types of capital, investors, and credit-
enhancement options were used to mobilize investment
capital?

Legal arrangements: What policy frameworks, ownership

structures, and contracts shaped implementation?

Data collection consisted of literature reviews, desktop research,
and practitioner consultations, the last of which included experts
familiar with schemes such as EnCicla (Medellin) in Colombia; Citi
Bike (New York), Capital Bikeshare (Metro Washington, DC), Indego
(Philadelphia), and San Antonio B-Cycle (Texas) in the United States;
ECOBICI (Mexico City) in Mexico; Guangzhou Public Bike Share and
Huangzhou Public Bike Share in China; and Chartered Biked Bhopal
and TrinTrin Mysore in India.

The methodology adopted and most of the research for this paper
were established and undertaken, respectively, prior to the rapid
emergence of the dockless bike-sharing (DBS) model and, as such,
it is not represented in this case study. Nevertheless, this fourth
generation BSS has been taken into account by the authors to help
shape the information provided on this new plane for bike sharing,
given the literature reviews, desktop research, and on-the-ground
experiences (e.g., Mobike (Beijing) and entry of DBS companies into
Mexico City).

Based on the research, every BSS has its advantages and
disadvantages; each is unique and can be adapted to local
conditions. No effort on the part of the authors has been made to
identify exemplary cases or qualify their success or failure. The case
studies represented in this publication are simply to showcase the
benefits of BSSs and the innovative concepts of cities in relation to
them.
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Figure 1 |
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in 2016 with Paul DeMaio, Manager, Capital Bikeshare, Washington, DC

Q1: What are the features of a bike-sharing
scheme?

BSSs evolved along a continuum of increasing technologi-
cal sophistication in four distinct generations. The clas-
sification of generation refers to the type of technology
used. The generations, while neither relevant to specific
ownership—whether public and/or private—nor to mode
of operation, will be explored in Section Q5 (Shaheen et
al. 2010; Fishman 2016; Goln 2018; Anaya et al. 2012;
Montezuma 2015; Schonberg 2015).

Q1.1 First Generation: “Free” Bikes

Launched in Amsterdam, the Netherlands, in 1965, the
first generation of BSS reduced the traffic in the city center

(ITDP 2013). Bicycles were painted white or a bright color,
unlocked, and free to the rider in several unregulated
areas of the city (Shaheen et al. 2010). La Rochelle in
France and Cambridge in the United Kingdom established
similar schemes in 1974 and 1993, respectively. Without
the tracking of riders or bikes at the time, bike theft was
common, reducing the viability of the BSS (Fishman
2016).

Q1.2 Second Generation: Coin Deposit Stations

A new concept took off in Copenhagen, Denmark, in 1995
as the second BSS generation. It was a free-of-charge
scheme, known as ByCyklen (Figure 2), which required
the unlocking of the bike by way of a coin deposit. To
discourage theft, bikes were designed and built with
special components that did not fit a standard bicycle (The
Economist 2017). Designated docking stations were intro-
duced, where users could unlock, borrow, and return the
bikes. Similar second-generation systems were developed

WORKING PAPER ' January 2019 | 7



in Sandnes, Norway, in 1996; Helsinki, Finland, in 2000;
and Arhus, Denmark, in 2005. Some of these have evolved
into operator-serviced (or manual) systems, whereby the
operator manually unlocks the bikes for users (Jennings
2015). The inability to track riders still exposed this gen-
eration of BSS to theft (DeMaio 2009).

Q1.3 Third Generation: Automated Stations and
Information Technology

As seen in Figure 3, the third generation of BSS tech-
nology is characterized by the integration of advanced
technologies into docking stations to facilitate accessibility
to the station-based BSS, enable information tracking,
and reduce the need for labor (e.g., automated credit card
payments, smart cards, and embedded GPS) (Shaheen

et al. 2010). Bikeabout at Portsmouth University in the
United Kingdom, for instance, was the first BSS to pilot

an individualized magnetic-stripe card to borrow bicycles,
enabling user tracking and reducing theft (Goodyear
2017). The first city-scale example of this generation is
SmartBike in Rennes, France, which was launched in
1998, followed by many others. In 2018, this generation of
BSS remains the most well-established and widely used in
the world (DeMaio 2018).

Figure 2 |

Q1.4 Fourth Generation: Technological Advancements
and Dockless Bikes

In recent years, BSSs have been introduced with more
flexible bicycle, docking, and charging designs. As opposed
to the third generation, which focused on improving
docking stations and enabling system access, the fourth
generation provides more sophisticated BSS technology.
It encompasses advancements to dock-based bike-sharing
technology and the emergence of BSSs that do not require
station infrastructure, commonly referred to as DBS. Key
improvements include the addition of a wheel lock on

the bicycle and the ability of the user to access the system
through a smartphone application. The proprietorial
approach and ownership structure also has shifted toward
a more private sector model.

Figure 3 |
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Q141 Fourth-generation BSS innovations: Dock-based
innovations

Recent changes have transformed the infrastructure
requirements and the ability to access the BSS. Modular
or movable docking stations have been introduced, as has
off-grid electricity technology (e.g., photovoltaic panels)

seamlessly with other public transit modes. In terms of

bicycles, the most notable advancements relate to pedelecs
(low-power, pedal-assisted bikes), cargo bikes, children’s

BSS.

to power docking stations and smart cards that integrate

Table 1 |

bikes, tandems, and bikes that are adapted (e.g., for
people with disabilities). Table 1 lists some of the innova-
tions associated with the dock-based, fourth-generation

TYPE OF
INNOVATION m DESCRIPTION NON-EXHAUSTIVE REPRESENTATIVE EXAMPLES

Bixi (Montreal, Canada), Citi Bike (New York City,

STATION

ON-BIKE

Modular stations

Off-grid electricity
technology (e.g.,
photovoltaic panels)

Integrated
smart cards

Pedelecs

Cargo bikes

Children's bicycles

Tandem bicycles

Adaptive bicycles

Hydrogen-powered
pedelecs

Easily movable and do not require excavation and trenching, reducing
implementation time and costs.

Solar panels can be used to power bicycle-sharing scheme kiosks,
stations, and wireless communications, eliminating the need for (and cost
of) excavation to connect the stations to underground power lines.

Rechargeable smart cards can integrate bicycle-sharing schemes into the
city's public transport system.

Pedelecs, also called low-power, pedal-assisted bicycles, support the rider
with electric power when the rider is pedaling.

Cargo bicycles are vehicles designed for urban freight. Nowadays, several
versions of cargo bikes are available, including electric ones.

Children's bicycles with retractable training wheels.

Bicycles for two people, designed for in-line or side-by-side riding.

Hand-powered bicycles, tricycles, and side-by-side tandems increase
biking access for people with disabilities.

Pedal-assisted bicycles whose energy is produced by an energy generator
from the hydrogen stored in a tank placed in the frame of the bike.

United States)

Bixi (Montreal, Canada), BikeRio (Rio de Janeiro,
Brazil), Capital Bikeshare (Washington, DC, United
States), Hubway (Boston, United States)

Hangzhou Public Bicycle (Hangzhou, China),
Guangzhou Public Bike Share (Guangzhou, China),

Vélib' (Paris, France)

BikeMi (Milan, Italy), Vélib' (Paris, France), Bicing
(Barcelona, Spain), BiciMAD (Madrid, Spain), Capital
Bikeshare (Washington, DC, United States)

Lastenradkollektif (Vienna, Austria), Kasimir
(Cologne, Germany), LondonBikeHub (London,
United Kingdom), cambio (Ghent, Belgium),
Outspoken Deliveries (United Kingdom), CaKi and
Carvelo2go (Switzerland), TINK (Konstanz and

Nordersted, Germany)

P'tit Vélib' (Paris, France)

Mini-Bicicletar (Fortaleza, Brazil)

Mi bici tu bici (Rosario, Argentina)

Zagster (Various cities, United States)

Adaptive Biketown (Portland, United States)

Saint-L9, France: Hospital and private company pilot

program’

Sources: ITDP 2013; Navigo 2016; Abagnale et al. 2015; BikeMi 2017; Luciano 2015; Le Parisien 2017; Mini-Bicicletar 2014; Municipalidad de Rosario 2018; VélibSmovengo & SAVM 2018b; Ajuntament de

Barcelona 2017; Ajuntamento de Barcelona n.d.b; BiciMAD 2014; Gruber et al. 2013; Zagster Inc. 2018; GoUS n.d.; GoF 2017; Le Monde 2017.

This program is experimental; it is neither an on-demand service nor works as an A-to-B transit system.
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Q14.2 Dockless system innovations

There are various subtle technological differences in the
dockless BSS. Some schemes rely on a self-unlocking
mechanism that does not require a docking station,
whereby users physically engage a ring lock to secure the
wheel (e.g., MoBike, Limebike, ofo). Others incorporate
“lock-to” technology (e.g., JUMP bikes), whereby the bike
has to be locked to a fixed object at destination (Shaheen
et al. 2010; Montezuma 2015; Goln 2018; Schonberg
2015; Zimmerman 2016). The emerging popularity of
smartphones now plays a crucial role, enabling riders to
locate and unlock a bike through an application, and later
drop it off at any publicly accessible location within a
predefined geographic region (Shaheen et al. 2016).

The introduction of the dockless BSS in cities began in
China in 2015 and has grown rapidly. Initial versions
were launched as campus-scale pilot schemes. By 2017,
more than 17 million DBS bikes were available worldwide,
including more than 60 providers supported by venture
capital investors. As of that date, the principal players

in terms of market value are Chinese companies ofo and
Mobike, which offer the service in more than 200 cities
(The Economist 2017; Chen 2017). In the short course
of 18 months in 2016-17, the DBS industry generated
approximately 60 dockless start-up providers. In April
2018, ride-hailing giant Uber bought the dockless e-bike

Figure 4 |

Internal wiring for
breaks and gear shifter

Smart lock

Chainless shaft-drive
transmission

Disk brakes

Airless tires

These technological elements refer to Mobike bicycles. They are not necessarily present in
other dockless bicycle schemes. (Photo: WRI Ross Center for Sustainable Cities.)

start-up company Jump Bikes. In addition, Lyft acquired
Motivate in September 2018, the bike-sharing company
that operates Citi Bike in New York City and Ford’s
GoBike service in San Francisco.

This rapid development in DBS schemes, however, has
not come without its challenges. Most systems have
permitted users to return their bikes by depositing them
anywhere within a geographic delineation (geofencing) in
the absence of designated docking stations, bringing about
the issues of bike distribution and use of public space
(e.g., overcrowding of bikes at popular destinations and
presenting obstacle issues for pedestrians and other road
users). How DBS providers redistribute bikes depends

on company practice and the extent of city regulation.
Many cities, therefore, have suffered from clogged side-
walks, piles of broken bikes, and bikes that are parked
along highways (Huang and Horwitz 2017; AP+D 2017;
Ho 2017). Vandalism, improper use (e.g., parking bikes
behind private fences), dumping, and theft—together
with the lack of data sharing for decision-makers and the
uncertainty of personal data security—are many of the
challenges faced by some cities (Graeme 2017; Pidd 2017),
highlighting the need for cities to proactively and collab-
oratively establish DBS regulations.
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When exploring the appropriate technology and business
model for bike sharing, decision-makers, local administra-
tors, and other stakeholders should have a clear under-
standing of where bike sharing fits within the political
framework and mobility landscape of the city. It is essen-
tial to comprehend the BSS model to achieve not only
broad strategic transport objectives, but also those that
are bicycle specific in terms of mobility. Several elements,
described in following sections, must be assessed.

Q2.1 Enabling Policy and Planning at the Federal, State,
and City Levels

Cities most often include the improvement of pedestrian
and cycling infrastructure within their master plans or
their plans for sustainable urban mobility and land use. It
is possible, therefore, to include the bike-sharing factor in
such plans. By understanding the existing political frame-
work at the local, state, or national level, city planners
will be able to gain a sense of the political environment in
terms of bicycle mobility. They can draw from the local
and political context ways in which cities can link the envi-
ronmental, health, economic, and transportation benefits
of increased cycling to policy priorities and expected out-
comes of current laws, policies, and programs. Section Q3
illustrates the significance of regulatory and institutional
frameworks for bike sharing, as well as of an authoritative
entity responsible for this mode of transport.

Q2.2 Integrating with the City's Public Transit Network

BSS stations, or parking locations, and cycling infrastruc-
ture are often linked to public transport, physically and
operationally. The stations are usually located as close as
possible to hubs such as public transit stations, schools,
and offices. It is crucial to ensure their integration with
public transit systems in order to facilitate access and

to guarantee high usage levels, given that the BSS often
serves last-kilometer connectivity (Suzuki et al. 2013).

It also is essential to place the BSS and DBS stations in
diverse areas of the city so that users are able to accom-
plish short trips in various directions throughout the day
apart from the usual peak periods; this also will ensure the
self-redistribution of bikes.

With regard to operational integration, the use of a single
transport payment card will integrate a BSS with other
public transport modes. In Hangzhou and Guangzhou
(China) and Mexico City (Mexico), for instance, smart
cards are used not only to unlock the bikes, but also to pay
public transport fares (GoM 2017).2 Operational integra-
tion also should be included in planning and infrastruc-
ture designs to enable the sharing of data between feeders
and mass transit.

Q2.3 City Biking Objectives

To fully put in place a bicycle mobility strategy, transit
authorities should develop dedicated and integrated
biking plans that take into account the necessary infra-
structure, as well as cultural and educational programs
(GoM 2011).2 The agency responsible for establishing the
BSS usually references relevant bike mobility proposals,
regulations, and requirements in its state or local frame-
works. The BSS should be aligned with framework objec-
tives, including the rates charged, safety of the user, and
the necessary infrastructure (Patterson 2013).

Q2.4 City BSS Objectives

To clearly define where a BSS will fit into a city’s mobility
framework, it is essential to set specific objectives in terms
of the larger vision for sustainability. These can include
last-kilometer connectivity, integration with the public
transport network, and modal shifts to active and more
equitable mobility modes. Other intents include emission
reductions and health benefits. The success of the BSS can
be achieved only by identifying clear objectives that will
ensure that it meets city-wide goals (ECF 2017).
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Box 2 | Case Study: Mexico City, Mexico

ECOBICI is Mexico City's bike-sharing scheme (BSS), launched by the city government in 2010. It began with 85 stations and 1,000 bicycles and, as of 2018, it
has expanded to over 480 docking stations and 6,800 bicycles, including 340 e-bikes, with an average of 34,000 daily users. ECOBICI is the largest bike-sharing
system in Latin America and the model has been replicated in several other cities in the region. It also won the Ciclociudades Award in 2013 for providing an
innovative and efficient mobility option for the city (von Ritter Figueres 2017).

The foundation of success for the scheme began with an in-depth review of enabling policies and assurance that the BSS would be designed to help meet
the city’s goals. The city's Department of the Environment introduced the Plan Verde (Green Plan) in 2007. The plan called for improvements to air quality and
mobility in the city, and required the creation of a bicycle mobility strategy that included the Open Streets program, “Muévete en Bici” (get around on a bike)
(Delgado Peralta 2017; GoM 2011). The program called for the opening on Sundays of 10 kilometers of streets exclusively to people on nonmotorized vehicles
(Reforma Avenue from Lieja Street to the historic center), encouraging citizens to connect with their community in a variety of ways. This idea was inspired
by two similar programs, one in Bogota, Colombia, and the other in Guadalajara, Mexico. The program in Mexico City successfully changed the bicycling
culture of the city. Operated by the Bicycle Mobility Strategy Office, it also played an important role in establishing ECOBICI, as well as 40 kilometers of bicycle
infrastructure and two large bicycle parking hubs, among other bike-related projects (McConville 2010; Mendez 2014).

Ensuring that ECOBICI was embedded into the larger urban mobility and environmental plan was crucial to its success. As a result, the scheme was not
implemented by the city's Department of Mobility (Secretaria de Movilidad, or SEMOVI) but, instead, by the Department of the Environment because of a series
of ambitious transportation projects that were being planned at the same time (e.g., new bus rapid transit lines, Metro Line 12) by the former. The bicycle
mobility strategy for Mexico City goes beyond bike sharing. It aims to increase bicycle trips by integrating the city's bicycle plan and the BSS with the wider
urban transport network (i.e., bus rapid transport and subway) to improve last-kilometer connectivity. ECOBICI has an integrated payment card option, and
nine out of 10 trips are intermodal, combining bike sharing with other mobility options such as bus rapid transport, subway, and suburban train (GoM 2017).

SEMOVI launched a pilot program to regulate privately operated DBS schemesin March 2018. The city officially decreed that according to the legal framework
relating to bike sharing in Mexico, companies interested in providing this service must apply for a permit from SEMOVI (in conjunction with the Department of
the Environment and Natural Resources (Secretaria de Medio Ambiente y Recursos Naturales, or SEMARNAT)). To receive the permit, the operator must comply

with various requirements, as follows (GoM 2018b):

m (Certification as a Mexican company
Technical proposal detailing implementation and operation processes
Feasibility study, including demand analysis
Letter of commitment for data sharing in real time
Bicycle inventory
Insurance for users with the same condition provided by ECOBICI

Free registration for users and specific geofenced areas to park bicycles

Prohibition of advertisements on bikes or other technical components of the scheme

According to press releases and news articles, there are currently three main companies operating in different districts of the city: Mobike in Miguel Hidalgo,
Vbike in Benito Judrez, and Dezba in Cuauhtémoc. They are permitted to operate 500 bikes each; however, according to reports, certain of these companies
might be exceeding these limits (Hernandez 2018).

K
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Q3.1 Regulatory Framework for a Dock-Based Bike Share
Scheme

From an analysis of various types of BSS, there is evidence
that, within the institutional framework, interdepart-
mental collaboration, gathering of information, plan
establishment, and various other activities can be facili-
tated by the nominated public, private, or hybrid entity
operating as the bike mobility agency. This agency should

Table 2 |

be responsible for coordinating the relevant governmental
departments, with support from local government leaders,
such as the city mayor—essential for BSS projects gaining
relevance and momentum (Quintanar Solares et al. 2011).
While the government is responsible for oversight and
performance, it is the responsibility of the implement-

ing agency to remain neutral throughout the process in
the best interest of residents and the financial interest of
the operator/provider. Table 2 shows the activities of the
implementing agency based on the study.

PLANNING

DETAILED SYSTEM
DESIGN

ASSET OWNERSHIP

SOCIAL OUTREACH

TENDERING AND
CONTRACTING

DEVELOPING THE
FINANCIAL MODEL

IMPLEMENTATION
AND OPERATION

INFRASTRUCTURE
IMPLEMENTATION

OVERSIGHT AND
EVALUATION

EXPANSION
PLANNING

Develop Bicycle Mobility Plan, regulatory and institutional framework proposal/review, feasibility studies.

Technical, institutional, and financial planning; and infrastructure and safety aspects.

The implementing agency must carry out an analysis of the stations, terminals, docks, bicycles, and ownership of the information communications
technology system.

Promotion of cycling education and culture programs.

The contracting structure of shared bicycle schemes will be framed by the decisions made regarding asset ownership. The list of service levels within
the contract outlines the government expectations of the operator, as well as the penalties for lack of compliance and benefits to those who have
complied. Service levels should be appropriately set to ensure that expectations are easily met so as to prevent the frequent fining of the operator.

Depending on the legal identities involved (public, private, or mixed), detailed planning or oversight should be made on fees and the business models.

Depending on the legal entities involved (public, private, or mixed), an analysis must be carried out of the components, such as hardware, software,
operation, publicity, and marketing.

Develop project proposal, including cycling lanes and equipment maintenance/supervision.

Following the launch of the scheme, the implementing agency should be responsible for system management, and assess—in accordance with the
service level—the operator's performance.

Post-implementation, it is necessary that this agency continue to supervise its planning as well as its promotional efforts for potential future expansion.
It is recommended that assessments are carried out during the planning stage and on the current status.

Sources: Authors, based on case study research and consultations held in 201617 with experts from Institute for Transportation and Development; Metropolitan Area of Valle de
Aburrd, Colombia; Motivate; and District Department of Transportation.
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(3.2 Regulatory Framework for a Dockless Bike-Sharing
Scheme

Collaboration between DBS providers and local authorities
is key for any city to gain the full benefits from a BSS, as
well as to ensure the scheme offers safety and reliability.
At the time that dockless bikes emerged, many DBS pro-
viders began operations without formal permission from
local authorities, given that there was no need for them

to secure public space for bike stations. Furthermore,
various cities lacked appropriate regulatory standards for
DBS, as was the case when other sharing-economy ser-
vices first came on the market, such as Airbnb and Uber,
prompting a backlash in some cities from government and
citizens alike (De Clercq 2017). In San Francisco, United
States, for instance, the Chinese DBS provider, Bluegogo
deployed its bicycles without a permit and city authorities
promptly took the bikes from the streets (Tchebotarev
2017). Amsterdam in the Netherlands has announced

a temporary ban of DBS after removing dockless bikes
that were brought into city streets without local authority
approval (Reid 2018).

To manage the deployment of a DBS scheme, mitigate
the negative impacts, and gain benefits to complement
mobility goals, some cities have established a new regula-
tory framework, specifically tailored for DBS operations,
and have introduced a permit application process and
regulations. Some cities have established pilot programs
to introduce the DBS model to residents and receive
community feedback prior to informing the longer-term
institutionalization and regulation of the scheme (GoUS
2018b). This presents several advantages to city and DBS
provider(s) alike. A permit processing mechanism or a
simplified tender procedure for multiple operators will
enable cities to implement schemes at a much faster pace
when compared with the slower, traditional competitive
tender process generally applied to the station-based
BSS (Lloyd 2017). Moreover, cities will be able to control
a series of parameters vital to user safety, public space
management, and urban planning, while residents will
benefit from a new shared mobility service. The experi-
ence of Beijing with regard to its DBS scheme regulation is
shown in Box 3.

The characteristics of city DBS regulations to date include
standards that relate to fleet size; safety; maintenance;
operations and accessibility parameters; defined parking
areas; agreements regarding the use of public space and
zoning; insurance; customer service and training; data
sharing; and pedelec (low-power, pedal-assisted bikes)
specifications (SFMTA n.d.; Golt 2017a; Golt 2017b;
SUMC n.d.; GoB 2017; GoUS 2017a). The main param-
eters used in these regulations are summarized in Table 3.

Box 3 | Case Study: Beijing, People’s Republic of China

Dockless bike sharing was first introduced in Beijing in August 2016

as one of the earliest adopters. ofo and Mobike are the two largest
players, although a range of emerging companies, such as Bluegogo,
Hello, Youon, and Xiaoming, among others, have also emerged in

recent months. With the city experiencing clogged public spaces and
blocked sidewalks due to the number of dockless bikes, the Ministry of
Transportation at the national level published, in August 2017, the first
country-wide regulatory framework as a means to resolve some of its
issues. Beijing's municipal government also has issued regulations that
relate to the parking challenge as the number of bikes continues to rise.

To limit the oversupply of bikes, which is leading to parking and public
space disturbances, Beijing has requested that companies agree to a
cap on the number of bikes, and has established parking regulations by
way of geo-fence technology. Furthermore, operators now must provide
user insurance for each trip, as well as ensure that no child under

the age of 12 uses the service. Other regulations in place include the
protection of user safety deposits made through independent financial
institutions that oversee operator accounts. Additional standards at the

city level include the following:
GPS and bicycle safety standards

Fleet-size control/restriction

Security deposit surveillance and refund

Proper operation parameters

Information and data sharing

Insurance provision

Defined parking areas and public space requirements

Bike maintenance and repair

L
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Table 3 |

ASPECT OF REGULATION | PARAMETERS/REQUIREMENTS

11 DBS provider to pay an annual fee for an operation permit/authorization within city boundaries.

1.2 DBS provider to pay the public agency for the revision of permits and necessary inspections.

1.3 DBS provider to pay an administrative fee for each city bicycle.

1. Permit issuance for a
dockless bike-sharing
(DBS) scheme

14 Monetary fee by user to DBS provider if city staff needs to relocate or remove bicycles from any location that prohibits the discarding of bicycles.

15 Fixed fees for potential maintenance and repair of public property.

1.6 Reimbursement of costs incurred by public authorities for any violation of the law (including the repair or maintenance of public property).

1.7 Rules for suspension of operation permit/authorization under specified circumstances.

1.8 DBS provider to sign an agreement indemnifying and holding the city harmless.

2.1 Details on the scope of work, with clearly defined roles and responsibilities of key stakeholders.

2.2 Details on the capital and operational cost of repayments, reimbursements, and subsidies (if any), provided by the public agency to the private

operator and vice versa.

2. Competitive bidding/
tendering process or
request for proposal for a
dock-based bike-sharing
scheme

deviating from them.

2.3 Details on the allowable revenue streams and revenue sharing mechanisms.

2.4 Operational and maintenance requirements: Clearly defined service level agreements with details of penalties and incentives in abiding or

2.5 Minimum technical requirements: bikes, stations, technology, payment mechanism, etc.

2.6 Rules for suspension of tender/authorization under specified circumstances.

2.7 Details on technical and financial evaluation process/scoring.

2.8 Details on expected fare structure.

Source: Pfoser and Pajones 2017.

For any city considering implementing a BSS, it is essen-
tial to understand that bike sharing requires a win-win
approach for the key stakeholders (i.e., user, city, and
operator) (AP+D n.d.). A BSS with a clearly defined and
accurate plan that provides oversight, adequate capaci-
ties, and sufficient time for each stage in its development
will be more effective in the long term. Some cities tend
to allocate less time to the planning process, focusing on
implementing in the shortest time possible and thus lead-
ing to later issues.

The research carried out for this project found that it is
possible to adapt bike sharing based on the characteristics
of a city in terms of its size, population, density, weather,
topography, and infrastructure. This applies regardless of
the type of technology used and largely notwithstanding
the level of wealth of a city, although this might affect how

the BSS will be structured. There are various technical BSS
guides available, which outline the common elements of
the planning process, such as the feasibility analysis, defi-
nition of key parameters—specifically the coverage area
and size of the BSS—according to city characteristics and
business model. Notable examples of these include ITDP’s
2013 and 2018 bike-sharing planning guides (ITDP 2013;
ITDP 2018b) and CAF’s practical guide in Latin America
(Montezuma 2015). In addition, ITDP’s publication
Optimizing Dockless Bikeshare for Cities (ITDP 2018a) is
key for any city faced with or looking to incorporate a DBS
scheme (ITDP 2018a).

Planning a BSS at a scale that responds to city size and is
easily accessible is crucial to achieve ridership outcomes.
A BSS that is accessible will not only have balanced and
equitable spread of station placements or designated park-
ing areas for dockless bikes, but it will be integrated within
the public transit system. Figure 5 lists some important
steps in the planning process.
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Figure 5 |

Overview of scheme design and implementation process.

Basis for selection of framework for scheme (e.g, design, implementation).

Insight into the challenges likely to be encountered.

Inputs for the decision-making process.

Analysis of city's demographic, geographic, and topographic conditions.

Preliminary understanding on project financials, including potential and available funding sources, revenue streams, etc.
Defining city’s overarching goals for implementing a bike-sharing scheme.

PREFEASIBILITY
ANALYSIS

Oooooogaoao

O

Comprehensive analysis of project components examined at prefeasibility stage.

Detailed investigation establishing project’s scope and expected outcomes.

o Detailed evaluation on:

o technical design: demand, coverage, infrastructure, bicycles, operation, and technology;

o cost effectiveness: business and financial model evaluation;

o social and environmental aspects: fare structure, targted reduction in pollution/congestion;

o institutional framework: implementation structure, roles and responsibilities of stakeholders, contracting

FEASIBILITY
arrangements, etc.; and

AN ALYS | S o financial elements: feasibility of investments, revenue streams, funding sources, and mechanisms.

O

Exact station location

Size of system and each station

Detailed technology of hardware and software requirements
Detailed implementation plan

O ooao

DETAILED PROJECT
DESIGN

o Establish regulations either in terms of permit schemes or tender/request for proposal.
o Selected ownership and operations model is the key factor defining tendering and contracting process of the scheme.
o Well-defined tendering process and permit scheme is the key element in ensuring the success and sustainability of the

TENDER/REQUEST bike-sharing scheme.
FOR PROPOSAL

Source: Authors, based on Pfoser and Pajones 2017 and DeMaio 2016, as well as consultations held in 2016 with experts from Motivate; Metropolitan Area of Valle de Aburra, Colombia; and Institute
for Transportation and Development.
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For traditional dock-based schemes, regardless of the
technology, ownership, or operation model adopted by
the city, the local government is involved in one way

or another in its management due to the public space
required for station infrastructure. The increasing com-
mercialization and professionalization of bike sharing can
alter the traditional role of local governments and create
more complex revenue and financing structures that, in
turn, may complicate operations and maintenance, as well
as regulation.

Q5.1 Operational Strategies among Various Legal Entities

Publicly owned and operated: Bike-share assets are
entirely owned and operated by the public sector (e.g.,

the city’s departments of transportation, environment, or
sustainability) or a public subsidiary agency. The agency is
responsible for mobilizing funding, as well as managing all
aspects of the BSS, including preconstruction, construc-
tion, operations, and maintenance.

Table 4 |

Publicly owned and privately operated: The public
sector outsources service operations to a private entity
that will manage operations and maintenance (O&M).

The entity is either paid directly by the public agency or
recover costs through revenue streams, depending on the
contractual agreement. Contracting may be structured sin-
gly, with one or more private entities charged with various
aspects of service delivery and system maintenance.

Privately owned and operated (through contract,
regulation, or other formal arrangement with the
city): These are bike-sharing schemes that are entirely
owned and operated by a private, for-profit, or non-profit
entity. The entity is responsible for mobilizing funding
and managing all aspects of the scheme, including pre-
construction, construction, operations, and maintenance.
Public sector involvement is limited to providing the land
for station locations and establishing the permit/regula-
tory/operational conditions.

Table 4 includes further considerations that relate to
ownership models and operational strategies in the case
studies analyzed.

OWNERSHIP MODEL ADVANTAGES DISADVANTAGES EXAMPLE

Fully public Greatest degree of control over station Greatest amount of risk and responsibility for the city Buenos Aires

placement, service quality (EcoBici)
Publicly owned and Cost effective, with greatest flexibility on More experience and effort on coordination of contracts/ Medellin
privately implemented technology and other contracting options  contractors, including timelines, terms, and performance (EnCicla)

Lower coordination cost if single contract  Less flexibility and choice as one integrated contract

(as opposed to many) Contractual structure, including revenue/cost sharing; can

Operator has room to optimize different be complex to define

elements of delivery
Private with formal Possible partnership approach with low Little revenue sharing New York City
relationship with city stakes and risk for public authority (Citi Bike)
Private; no formal Low responsibility Limited control on public space, oversupply of bikes (no Seattle
relationship with city Potential for regulating private activity self-regulating force in private model) (LimeBike)

through local frameworks

Potential gateway to higher cycling rates

No revenue sharing

Limited access to mobility data

Sources: GoUS 2018d; GoA n.d.; GoCo n.d.b; Fishman 2016; Wang 2016, and consultations held in 2016 with experts from Metropolitan Area of Valle de Aburrd, Colombia.
'Advantages and disadvantages referred to in the table above relate to the ownership model in general, not examples.
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5.2 Monitoring and Control Strategies

Once the BSS is launched, the implementing agency can
manage and evaluate the operator’s performance against
predetermined goals, objectives, and service levels. It is
essential, at project inception, that strategies for monitoring
and supervision are well defined and transparent in order
to strengthen the relationship between government and
operator(s). This can be achieved at contract phase when
clear goals, objectives, and monitoring processes are set to
ensure alignment.

It is also crucial at this stage to agree, through a contract
clause between the operator and the implementing agency,
how data will be shared. This will enable the latter to effec-
tively evaluate operator performance.

While the setting of parameters may vary from city to city,

it is essential in terms of managing and evaluating opera-

tor performance so as to ensure smooth and successful BSS
implementation. This also should be clear in the binding
contract. Some local governments are exploring the potential
of charging private operators for the use of public space;

in such cases there should be a contract clause that clearly
defines, for example, the terms of payment and charges
levied, among others.

A further factor to safeguard the efficient monitoring and
control of BSS operations is to define the cycles of opera-

tional programming, control, and administration. There is
evidence from this analysis that if this is clearly understood
at contract phase, implementation will be more effective
(FSCI 2018). The operator should be able to share real-time
information with government, based on the contract.

A common challenge is the financial sustainability of the BSS
business model. While there are multiple options available
to investment in a BSS, various studies have shown that

user and membership fees alone are insufficient to cover the
necessary capital and the costs of O&M (GoUS 2012; Mont-
ezuma 2015). For example, Barcelona’s BSS, Bicing, covers
approximately 30 percent of its O&M costs through user and
membership fees (Montezuma 2015). Other systems have
higher levels of revenue collection that almost recover their
entire operating costs, such as the Washington, DC’s Capital
Bikeshare and Boston’s Hubway in the United States, both
of which recover more than 80 percent of their O&M costs
through such fees (DeMaio 2016). These revenues, however,
are generally insufficient to entirely cover capital and O&M
costs and, to close the gap, many cities are diversifying their
revenue sources to increase the financial sustainability of
their BSS.

Table 5 |
Payment to access Some revenues are generated from payments to access the service, such as membership/subscription fees, user charges, fines for
the service misuse of the system, and sale of merchandise or equipment.

REVENUES
Sale of ights The sale of rights, such as revenues generated from advertising on system equipment, naming rights, partnerships, and the leasing

IN[WA Y Grants

Non-operating revenues

of public space to operators for stations also represent possible revenue for the city.
Some cities benefit from incentives in terms of monetary grants (public or private), land grants, or donations.

Several cities, together with bike-sharing scheme (BSS) operators, have used nonoperating revenues, obtained by leasing space on
public furniture (e.g., bus shelters, billboards, kiosks, sidewalks, and street furniture) to advertising agencies.

Special taxes and fees have been used in certain cases to contribute to BSS funding. Parking fees and fines are a way of funding

a part of the capital or the operational and management costs. Boston's Hubway and Washington, DC's Capital Bikeshare in the
United States and Barcelona's Bicing in Spain constitute such examples. In other cases, cities apply a tax on the greenhouse gas
emissions of local industries, automobile manufacturers, and other polluting companies to cover capital and costs.

Some cities cover the capital cost of BSSs through their own budgets while providing operators fixed annual subsidies to cover

Taxation and fees
OTHER
BUDGETS
Intergovernmental
transfers

operations and management costs. This type of intergovernmental transfer differs from that of a public grant, since to access these
funds, the BSS must be considered by the city as an integral part of the public transport network. In this case, the city is able to

allocate part of the public transport budget to the BSS. For example, Buenos Aires' EcoBici in Argentina is entirely funded through

the city's public budget.

Sources: GoA n.d.; C40 Cities 2011,
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Q6. Funding Sources

Funding sources are not reimbursable and are used to pay for
the investment components of a BSS; that is, the basic capital
cost for infrastructure. These are necessary also to attract and
unlock third-party capital. An overview of funding categories

is presented in Table 5.

Q6.2 Financial Products

Financial products are reimbursable monetary resources
that exclude future profit, allowing cities to mobilize
investment capital from third parties in exchange for the
payment of a fee, interest, or other costs associated with
the financial service provided. BSS financial products con-
sist of equity (private and public), debt (commercial and
concessional loans), and derisking products such as public
guarantees. An overview of various financial products
available for BSSs are shown in Figure 6.

Figure 6 |

There is evidence from the case studies of little need by
cities for financial products to develop a BSS (FSCI 2018).
In fact, a BSS requires a relatively low initial capital
investment compared with that required by other urban
mobility solutions, such as a metro network or a bus rapid
transit system. It is therefore unlikely that cities would
need to incur such debt to pay for their BSS.

There are, however, cases whereby cities have used
commercial loans and public guarantees to finance their
BSS. For instance, New York City’s Citi Bike is a wholly
privately owned and operated scheme. The operator (Bike
Share Holdings LLC) financed the scheme through debt
and equity. Goldman Sachs provided a loan of US$42
million to cover initial capital costs and the purchase of
equipment. The loan was guaranteed through a multiyear
sponsorship contract with third parties. The operator later
invested US$30 million in equity to expand the system.+

FINANCIAL
PRODUCTS

Source: Authors, based on case study research and expert information.
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Q6.3 Dockless Bike Sharing: Financial Model

As indicated in Section Q1.4.2, the rapid expansion of DBS
is creating a substantial impact on the bike-sharing scene.
Since no new physical docking infrastructure is required,
its implementation generally requires less capital invest-
ment (Pal and Zhang 2015). With the key players in the
market backed by private venture capital, DBS implemen-
tation can be more rapid and would not require direct
investment by the city. It also would facilitate pilot proj-
ects, given that private operators generally bear the cost of
implementation. Chinese-based DBS companies Mobike
and ofo are two major players taking advantage of this
emerging financial model, having both received in excess
of US$2 billion in funding to date. ofo further secured
US$850 million in 2018 to cover its global expansion (CB
Insights 2018).

Private DBS companies have claimed that their business
model is profitable; this may depend heavily, however, on
the number of bikes cities will allow companies to intro-
duce in the pilot phase. In Washington, DC, for example,
the limit was set at 400 bikes per company during the
pilot period in 2018. Mobike and ofo exited this market in
July 2018, citing this restriction as an impediment to their
operational and financial feasibility; however, they left
many other US cities that did not have such restrictions at
approximately the same time (Lazo 2018). It is too early
to draw informed conclusions either on the effects of DBS
on urban mobility or on the certainty of the long-term
financial sustainability of DBS providers. Such innovative
schemes can potentially provide an excellent first- and
last-kilometer connectivity solution for cities, linking
transit hubs and extending their range to reach more
residents. Local governments must closely coordinate with
DBS companies to develop standards for safe operation
and sustainably in order to ensure success. As more infor-
mation about the feasibility of DBS operations emerges,
cities may also consider implementing a publicly owned
DBS, a model of which has yet to come to the fore.
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The determinants of BSS success largely hinge on a
well-defined and transparent monitoring and evaluation
(M&E) framework (Fishman et al. 2013). As discussed in
previous sections, the responsibility for M&E lies with the
government, regardless of ownership model. The process
is easier to undertake and more clearly defined in the
case of hybrid and publicly owned and operated schemes.
In the case of wholly private schemes, while parameters
should be clearly defined in the permit document (Section
Q3), the absence of the public sector makes the process
more challenging.

In every case, it is crucial to ensure the M&E structure
and the relevant processing mechanisms are clearly
defined. The rapid expansion of this fourth generation
BSS continues in the absence of comprehensive M&E
frameworks which would adequately assess the effective-
ness and impacts of this innovative technology, thus not
only preventing reflective and consistent analyses but also
constraining the ability to reliably quantify its potential
broad-ranging impacts.

Q71 Service Level Benchmarks

A key element of M&E strategy is the service level bench-
mark (SLB) that measures system performance (hardware
and software), service to the customer, maintenance,
redistribution, marketing, and reporting. Usually defined
in advance, SLBs should be included in government con-
tracts to reflect the expectations of the operator in terms
of compensation and fees for noncompliance, as well as
rewards for meeting or exceeding expectations.

Each SLB should clearly define the fines in the event of
falling short or the incentives if meeting or exceeding
expectations. Ensuring that sanctions are in place will
motivate operators to efficiently carry out their services.
Examples of SLBs are listed in Table 6.



Table 6 |

PARAMETER PERFORMANCE INDICATOR DESCRIPTION TIME ACCEPTABLE SERVICE LEVEL

Bicycle
distribution

Availability

Registration

Maintenance

Parking
(dockless
bike-sharing
schemes)

High-priority stations/parking
locations: empty, peak hours

High-priority stations/parking
locations: empty, nonpeak hours

Low-priority stations/parking
locations: empty, peak hours

Low-priority stations/parking:
empty, nonpeak hours

Bicycle availability

Service availability

Member registration

Registration of nonmembers or
renewal of membership or top
up of smart cards

Access to website and
availability of smartphone
application

Maintenance schedule

Parking of bicycles at designated
places and in a prescribed
manner

Percent of the time that high-priority stations/
locations are empty during peak hours

Percent of time that high-priority stations are empty
during nonpeak hours

Percent of time that low-priority stations are empty
during peak hours

Percent of time that low-priority stations are empty
during nonpeak hours

Average bicycle fleet available per diem

Number of hours scheme is operational

Percent of valid applications and registrations that
are processed, as well as memberships issued
within a day

Percent of valid applications for nonmembers;
renewals and top up of smart cards within half an
hour

Percent of total time in a month when website not
accessible or when smartphone application not
available

Follows a predetermined maintenance schedule

Number of bicycles parked at designated places
and in a prescribed manner

Sources: Schroeder 2014; Lin and Yang 2011; Alvarez-Valdes et al. 2016.

Daily morning and
evening peak hours

Operating hours,
excluding peak hours

Daily morning and
evening peak hours
Operating hours

excluding peak hours

At 6 AM or at start of
operations

Operating hours of
scheme

Throughout the
month

Throughout the
month

Throughout the
month

Throughout the
month

Throughout the
month

Should be less than 5% of total
operating time

Should be less than 10% of total
operating time

Should be less than 15% of total
operating time

Should be less than 20% of total
operating time

Should always be 95% or more of
total authorized fleet size

Should always be 100% of the agreed
hours of operation (unless permission
has been granted by relevant
authority)

90% of all valid applications should
be processed within one day of
receipt of application

90% of all applications should be
processed within half an hour

The website and smartphone
applications are accessed and
available, respectively, for at least
90% of time during entire month

Maintenance schedule is followed
more than 90% of time as
predetermined

Should always be 100%; that is,
bicycles always should be parked
only at designated parking spaces
and in the designated format as
described in the section on parking.
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The SLB reporting mechanism should be defined and

the timelines identified (i.e., daily, weekly, monthly) for
the submission of operator reports to relevant authori-
ties. Public authorities should form a dedicated team to
carry out the audits of performance through SLBs, using
real-time data, the latter of which will facilitate operator
authenticity. The General Bikeshare Feed Specification
(GBFS), for instance, is a tool that has standardized this
procedure by providing information on station location,
bike and dock availability, pricing, and more without

the use of an API (application programming interface)
token or access token (NABSA 2017). The platform makes
bike-sharing data feeds publicly available online in a
standard format that is integrated into Google Maps and
other transportation applications (Shared-Use Mobility
Center 2016). In terms of monitoring SLBs, the GBFS is
of significant relevance in terms of the standardization of
supply-side indicators, such as station location, bike and
dock availability, pricing information, and more.

BSS reports should be submitted on a regular basis to
government authorities, providing them the necessary
data parameters to inform them and the operator of ways
in which they can improve not only system performance
but also medium- and long-term strategies. Examples of
data parameters are:

average number of daily trips per resident;

average number of daily trips per bicycle;

point location: AA trips and AB trips (i.e., whether
user returned bicycle to the docking station that the
bicycle was first unlocked from, or whether it was
returned to another docking station within the city);

trip purpose;
trip duration and distance;
start and end times of trip;

aggregated user data (e.g., gender, age group, city
resident or not);

record of fatal accidents and serious injuries;

pollution reduction: reduction in carbon footprint,
carbon dioxide emissions saved, among other criteria;

number of motorized trips converted to nonmotorized
trips; and

BSS market penetration (i.e., registered users in terms
of total city population).
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Q7.2 Financial Reports

Another important M&E component is the financial
reporting of the BSS. Financial reports are particularly
helpful in assessing project sustainability and should
include, but not be limited to, operating costs (i.e., labor;
replacement parts; fuel for service vehicles; redistribution;
marketing; website hosting and relevant maintenance;
electricity and internet connectivity for stations; member-
ship cards; warehouse and storage insurance; and admin-
istrative activities). Depending on the structure of the
contract, operating costs also may include debt servicing.
To facilitate the M&E process, the mechanism, criteria,
and frequency of reporting should be predefined and
agreed upon by operator and public entity alike.

The M&E structure should be complemented by other
activities, such as field visits. This will not only secure
transparency on how well the BSS meets its objectives
but also inform the planning for future expansion or the
transition to or integration with various other systems
(Section Q10).

As the trend in BSSs grows, it is essential in the planning
and implementation processes to include bicycle design,
infrastructure, standards, regulation, and enforcement,
especially with regard to cities where cycling is nascent
and motor vehicle drivers have yet to become accustomed
to sharing road space with cyclists. This remains true
from not only a public health perspective but also in terms
of business viability, regardless of mode type—whether
dock-based or dockless, or whether publicly or privately
operated. The greatest barrier to a BSS is that biking is
often not conceived to be a safe, normal, or convenient
mode of transport. Furthermore, safety benefits will be
shared by cyclists using their own bicycles. Section Q8
offers some recommendations for cities to promote safety
as an integral part of their planning, implementation, and
regulation for BSSs.

Q8.1 Review of Current Situation: Data and Survey

As part of the BSS scoping and planning process, the
current status of parameters relating to urban cycling,
directly and indirectly relating to road safety, should be
assessed. This activity will not only help the city address
its safety needs, but also facilitate the establishment of a
baseline for cyclist safety.



Q8.1 Current cycling levels

Georeferenced biking injury and fatality incidences, com-
bined with mode-share data, will enable the setting of a
benchmark against which to measure the safety impacts of
a BSS during its establishment and expansion. It also will
contribute to the identification of key safety issues as has
been the case, for example, in Bogota, Colombia, where it
was discovered that most cyclist accidents took place dur-
ing the extensive network gaps of bike lanes (Verma et al.
2015). It is also evident that in London, United Kingdom,
heavy vehicles are involved in a disproportionate num-
ber of cyclist fatalities, prompting the city to apply new
safety standards and regulations for such vehicles (GoUK
2016). If available, city trip data can provide information
on cyclists based on preferred cycling routes, their aver-
age trip time, number of trips, times and travel distances,
connections to public transport networks, and areas of
demand for cycling services.

(8.1.2 Current provision of organized cycling activities

Another way to assess the need for new safety measures

is by reviewing the current provision of organized cycling
activities (e.g., advocacy and educational cycling groups
and events) and their level of reach (e.g., member num-
bers, ride participants, new cyclists). These should be
identified during the implementation phase. To strengthen
the indicator, the gathering of such data as gender, age,
socioeconomic group, and geography of cyclists, as well as
the public perception of cyclists and cycling infrastructure,
will provide insight into the status of the city in terms of
its bicycle culture. Cities that are more hostile to cycling,
for example, will have a disproportionate number of young
and male cyclists compared with cities that are safer and
facilitate cycling based on their BSS infrastructure and
regulation, thus reflecting more of a balance between
gender and age (Garrard et al. 2008).

(8.1.3 Gathering metrics on current bicycle use

Metrics on current bicycle use in a city can help inform
strategies to support bike sharing, such as bicycle training
sessions for new riders and target locations for bike-shar-
ing infrastructure and cycle lane networks. The manual

or mechanical gathering of such information through
labor-intensive surveys remains relevant to this day.

For example, the extensive survey of “Ciclovia” users in
Mexico City helped to define such strategies as to convince
recreational cyclists to switch to commuter cycling (South-
ern and Perez 2012). New types of technology, further-
more, have emerged to facilitate the capture of cycling
data, such as GPS tracking applications on smartphones

(ECF n.d.). In New York City, Citi Bike has introduced a
new data collection feature, Ride Insights, which enables
riders to anonymously share BSS usage data on the routes
they take. The data are aggregated and analyzed by the
New York City Department of Transportation in terms of
rider behavior along specific streets and avenues so as to
inform bicycle infrastructure and safety, and share plan-
ning improvements (Citi Bike 2013). Cities also can use
data from successful geolocation-based mobile applica-
tions to map cycling patterns, an analysis of which can
then provide for appropriate changes, such as improved
infrastructure planning, thus creating more integrated city
cycling networks (Musakwa and Selala 2016).

Tracking the progress of bicycling trip and safety indica-
tors over time is essential in BSS planning, as well as for
successful implementation and operation. Nevertheless,
a lack of sufficient data should neither prevent the estab-
lishment of a BSS nor hamper the improvement of cyclist
safety. Instead, the gathering and analyses of data can
later be a pertinent activity in the BSS implementation
and monitoring process.

(8.1.4 Reviewing current safety regulations and
enforcement processes

The design and enforcement of laws are fundamental to
all road safety, including urban cycling. BSS planning
should take into account city laws and regulations already
in place and assess whether or not they prioritize cyclist
safety—and road safety, in general—and whether or not
they are enforced. Such legal instruments to boost the
safety and confidence of cyclists will contribute to the
viability of a scheme. As such, cities should review their
traffic and pedestrian safety laws and regulations as well
as those relating to cyclists, and revise them if necessary
(GoM 2016). If not already in place, specific laws can be
implemented to improve cyclist safety, such as restrict-
ing automobiles from turning on red lights and permit-
ting the “Idaho Stop” (a regulation that recognizes that
bikes have lower speeds and wider fields of vision than

do motor vehicles), so that cyclists are able to adhere to

a stop sign as a yield sign and to a red light as a stop sign
(McLeod 2013). Vehicular speeds also are a major fac-
tor in the safety and comfort of those using bicycles and
should be taken into account during the planning stage,
particularly in relation to BSS infrastructure. The World
Health Organization, for instance, recommends speed
limits of 50 kilometers/hour in urban settings, and a limit
of 30 kilometers/hour or lower in areas where there is a
high presence of pedestrians and biking, or in the absence
of appropriately segregated infrastructure (WHO 2008).
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Speed limits and street design alike should be reviewed
and updated regularly over the long term to ensure condi-
tions remain safe for biking.

Most BSS models do not require the use of a helmet and
evidence of improved safety, as a result of city mandates to
use one, are inconclusive. In fact, based on several stud-
ies, helmet enforcement is associated with a lower rate

of bicycle use, weakening incentives to improve cycling
safety and increasing individual risk (Clarke 2012; de Jong
2012). As a result, most cities have not included helmet
use in their scheme and others, such as Mexico City,

have repealed existing regulations so as to facilitate their
scheme (Culver 2018; Teschke et al. 2015).

(8.1.5 Evaluating the presence and adequacy of cycling
infrastructure and equipment

A key physical component to BSS success in a city setting
is the cycling infrastructure and equipment. Evidence
shows that appropriate infrastructure is fundamental to
cyclist safety and the motivation to use a bicycle (Hull

Figure 7 |

and O’Holleran 2014). Cities should evaluate indicators
such as the number of kilometers of connected bicycle
infrastructure, number of kilometers of shared streets,
number of bicycle parking stands, and number of mass
bicycle parking facilities at public transport hubs (Reli-
ance Foundry 2017; Goodman 2010). The quality of
infrastructure should also be assessed, including whether
or not existing cycle lanes provide adequate protection
and segregation based on the speed and flow of adjacent
vehicles, whether or not cycle lane designs provide suf-
ficient space for cyclists, and whether or not they are
sufficiently maintained (e.g., clarity of markings, quality
of surface) to ensure the safety and comfort of cyclists. In
the absence of a safe cycling infrastructure network, a city
should plan and implement one in parallel with regulatory
framework improvements and BSS implementation.

(8.2 Safe Bicycle Design

Safety in a traditional, dock-based BSS has been signifi-
cantly influenced by the design of the bicycles. The docked
BSS, in general, shows a lower rate of collision compared
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with personal bicycles, given that the former are designed
for safe and comfortable use by inexperienced riders who
have never or rarely used a bicycle for transport before
(Martin 2016; Fishman and Schepers 2016). The bikes

are heavy and have wide tires, which make it difficult

to go fast. This design makes it less likely to jostle users
when riding over bumps or potholes and more likely users
will be able to avoid a collision. In addition, bike-sharing
bicycles usually feature bright colors, built-in lights, and
upright seating, which improve the visibility of riders
(Figure 7) (Plumer 2016). In the case of DBS, bikes may
be required to meet basic safety features such as lights

or bells via pre-existing national standards for bicycles

or local DBS regulations, depending on the regulatory
context although, in general, the designs have tended to be
smaller and lighter weight.5

(8.3 Safe Cycling Infrastructure

The most effective way to increase cyclist numbers and
reduce deaths and serious injuries is through a network
of dedicated bicycle infrastructure (Dudata et al. 2012).
This applies to private bicycles and the BSS and should be
a chief consideration when undertaking any planning to
increase bicycle use in cities. In theory, as improved infra-
structure and access to bikes via BSS increase the number
of cyclists on the road, a secondary effect of “safety in
numbers” will be generated as well. Research has found
that as bike ridership goes up in cities, crash rates tend to
become static or drop (ECF 2012). There are several key
components to consider when planning a network of safe
bicycle infrastructure. The infrastructure must be appro-
priate to the type of street on which it is located, deter-
mined by measuring motor vehicle speeds and volumes
on the street. At higher speeds and vehicular volumes,
physical separation between bicyclists and motor vehicles
becomes more important not only for safety (Figure 8) but
also for comfort.

Cyclist preference for segregated bike lanes on busier
streets has been evidenced multiple times and has a
direct impact on cycling rates (Figure 9 and Figure 10).
The impact is even more pronounced for women (Dill

et al. 2014). It is also important that cycle lane designs
provide sufficient space for cyclist movement (Figure

11). Inversely, in certain street contexts, an alternative to
implementing segregated bike infrastructure due to high
vehicle speeds is to lower the vehicle speed limit through
changed regulations and street design. In this case, other
traffic-calming measures, such as the presence of round-
abouts instead of high-traffic signalized intersections,
speed bumps, and coordinated traffic signal phasing, also

could be implemented to ensure cyclist safety (Brookshire
et al. 2016). In either regard, particular attention should
be paid to intersections, which are the highest conflict
areas in the street network and are often overlooked when
planning bike lanes, leaving a crucial gap in the system
(AASHTO 2012).

Figure 8 |
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Figure 9 | Necessary Space to Ensure Cyclist Safety

Space for lateral movements when pedaling (sudden
changes due to wind, level of cycling expertise, reaction
to crash, etc.)

Space for obstacles at road level or curb lower than 5 cm

Space for curb higher than 5 cm

Space for fixed object obstacles (lamp posts,
traffic signs, bollards, trees, etc.)

Space for obstacles related to bicycle tunnels

Source: Adapted from CROW 2017.
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Figure 10 |
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Q9: What are the branding and marketing
elements of a bike-sharing scheme?

Branding and marketing give the BSS its own identity
which, in turn, will generate a sense of pride and owner-
ship by its users and the city. Some of the elements of

a city’s branding and marketing strategies in BSSs are
described below.

Q9.1 Marketing and Outreach Campaigns

Marketing and consumer outreach efforts are required
to generate interest in bike sharing among potential BSS
users. Cities usually begin community outreach at least
two months prior to the official BSS launch in an attempt

{ | NO BIKE LANES PRIOR ——

not only to educate customers on how to operate the BSS
but also to make drivers aware of these new road users.
Many cities opt to organize workshops and training
sessions, as well as set up stands at local events such as
school fairs and city-wide festivals. This brings BSS aware-
ness as well as facilitates the registration of new users.
Some cities also partner with local businesses and institu-
tions to offer promotions and incentives to potential users.

Harnessing and leveraging the reach of local universi-
ties and advocacy groups is important when organizing
training sessions and classes for new cyclists and expe-
rienced bicycle users alike. Internally, cities also should
educate local government staff and officials within certain
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departments, such as those relating to parks/recreation,
environment, and transport. This not only foments an
internal understanding of the BSS and the costs and
benefits it will provide, but also helps to integrate the BSS
strategy into the overall city transport and urban develop-
ment framework. Externally, cities can use traditional and
social media campaigns to propagate the advantages of
bike sharing to the public, as well as feature how it works.
Large-scale communications strategies play an essential
role before and after BSS implementation in order to
ensure the safety of new cyclists and private car users.
Once the system is launched, cities can also communicate
directly with BSS users via the contact details collected
during the registration process.

An important issue that still lingers around bike sharing
and its marketing and operations processes, however, is
the underrepresentation of people of color, lower-income
groups, older adults, and less-educated groups. This

is either partly due to a lack of bike-sharing stations in
underserved communities or due to cost, lack of payment
options and bank and credit card accounts, or lack of
understanding or familiarity with the use of bike shar-

ing (Hoe and Kaloustian 2014; McNeil et al. 2017). Cities
establishing DBS regulations have sought to regulate
operators to ensure equal distribution of bikes geographi-
cally, and to ensure low-income areas are not excluded.
Certain cities and transport authorities aim to lower the
barrier to access bike sharing by conducting community-
specific marketing and outreach. For example, this could
entail targeting underrepresented groups and reaching out
to them by tapping into channels of minority communities
(Buck 2013). Local bicycle advocacy groups also can play a
major role in reducing barriers to bicycle use for new users
from groups typically underrepresented in bicycling sta-
tistics. Cities and BSS providers can work with advocates
and other groups, such as local universities and bicycle
shops, to offer bicycle workshops and safety seminars as
well as provide basic guidance on how to access and use
the scheme.

Q9.2 Implementation of Education and Awareness
Programs

Broader-scale education and motivational programs
delivered by local government and law enforcement

agencies also can communicate the benefits of cycling, as
well as teach residents about safety and appropriate use.
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Events such as Open Streets or Ciclovias temporarily close
long stretches of roadways to automotive traffic, allowing
people to walk, cycle, or skate freely on the street (Hipp et
al. 2014; Eyler et al. 2015). These types of events enable
people to see and feel what a walkable and bikeable city

is able to offer, encourage an active lifestyle, and provide
an opportunity for people to become more confident in
navigating their city by bike (SVBC n.d.).

Q9.3 System Identity and Bicycle Design

The BSS identity is a key aspect of branding, and cit-

ies often seek to associate their system with a sleek and
modern image. A strong brand consists of a carefully
thought out name, logo, and tagline. Planners give a lot

of importance to defining the guidelines for the name and
design of the bicycles, which will be the image by which
the scheme will be recognized. Distinctive colors, frame
style, molding, and graphics, together with the BSS brand
name, help to differentiate bike-sharing bicycles from the
rest of the bicycles in the city (UNDESA 2011). Integrating
the bike-sharing brand with the rest of the city’s transport
network such as taxis, buses, and rail systems through
color schemes and logos help to elevate service recognition
and status.

Q9.4 Sponsorship and Advertising

A further element of BSS branding that should not be
ignored is the potential of a city to receive funding for

BSS operations through a collaborative sponsorship. As
described in Section Q6, sponsorships refer to a cash or
in-kind fee, with the expectation of a commercial return
that will raise the viability of cities of all sizes to imple-
ment their schemes (Zagster Inc. 2016). In essence, they
allow sponsors to create positive brand associations
through advertising on the bikes, kiosks, docking stations,
and online platforms, as agreed in the sponsorship con-
tract. They sometimes also mean the company will receive
naming rights to the scheme (Cornwell et al. 2005). This
means that the sponsor the city opts for will have a signifi-
cant impact on its overall image, so cities need to carefully
select a company whose brand closely aligns with the city’s
aspirations and goals.

Some examples of sponsorship names are reported in
Table 7. A more detailed example of New York City’s Citi
Bike scheme is highlighted in Box 4.
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Table 7 | Examples of Bike-Sharing Scheme Sponsorships in Cities around the World

Abu Dhabi United Arab Emirates ADCB Bike Share
Bangalore India Namma Cycle
Barcelona Spain Bicing

Boston USA Hubway

Chicago USA Divvy Bikes

Kansas City USA Kansas City B-Cycle
London UK Santander Cycles
Minneapolis USA Nice Ride

Montreal Canada Bixi Montreal
Moscow Russia Velobike (Velobayk)
New York City USA Citi Bike

Rio de Janeiro Brazil SAMBA Rio

San Antonio USA SWell Cycles
Santiago de Chile  Chile Bike Santiago
Toronto Canada Bike Share Toronto

ADCB Bank

TI Cycles India & Biodiversity Conservation India Pvt. Ltd. (BCIL)
Vodafone

New Balance

Blue Cross Blue Shield

Blue Cross Blue Shield (among others)
Santander UK

Blue Cross Blue Shield

Manulife

Bank of Moscow & Sberbank of Russia
CitiBank

[tau Bank

Steward Health Care System

[tau Bank

TD Bank

Sources: ADCB n.d.; NammaCycle n.d.; Ajuntamento de Barcelona n.d.a; Hubway 2018; GoUK n.d.; BikeWalkKC n.d.; Nice Ride 2018; Bixi 2018; Velobike 2018; Citi Bike 2013; BCycle 2017; Bike Share

Toronto n.d.

Box 4 | Case Study: Citi Bike, New York City, New York, United States

One of the most well-known success stories in the history of bike-sharing
sponsorships is that of Citi Bike in New York City (NYC), launched in

2013 with 6,000 bikes in 300 stations, mostly across Manhattan and in
some areas of Brooklyn. Owned and operated by Alta Bicycle Share, it
was funded entirely through the private sponsorship of Citibank at the
exclusion of public subsidies. It is now the largest bike share scheme in
the United States, with 8,000 bikes and 500 stations across Manhattan,
Brooklyn, Queens, and Jersey City (Citi Bike 2013; GoUS 2011; Schneider
2016).

NYC's BSS was approved by Mayor Michael Bloomberg in 2011, under the
condition that the city would acquire a sponsor that could offer an eight-
figure investment with a brand that matched NYC's image as one of the
world's most powerful cities (Essex 2017). After pitching the idea to Apple
and Nike, who eventually passed on the prospect, NYC's former secretary
of the United States Department of Transportation approached Citibank. In
making the pitch, NYC officials had recognized a successful precedent in
London'’s Boris Bikes, which were sponsored by Barclays (now sponsored
by Santander UK since April of 2015). To Citibank, Citi Bike represented

a marketing breakthrough, viewed by Citibank as relating to everyday
citizens (Essex 2017).

From the launch of the bike-sharing scheme in 2013 to fall 2015,
Citibank's rating rose to 72 percent, while those who would consider
purchasing a Citibank product increased by 43 percentage points. The
model is one that many cities around the world aspire to replicate, and
many city bike-sharing schemes are now seeking bank sponsorships
(e.g,, Toronto (Canada), Rio de Janeiro (Brazil), Abu Dhabi (United Arab
Emirates), Moscow (Russia), and Santiago de Chile (Chile)). These types
of sponsorships appear to generally work for corporate entities for two
reasons:

® They provide many highly visible advertisement opportunities
that move around the city each and every day, increasing brand
recognition.

The marketing investment showcases community engagement
and local benefits that can generate a following and portray the
sponsoring company in a positive way.
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Q10: What aspects should be considered for the
integration of dockless bike sharing?

The recent boom in DBS has added complexity to the
bike-sharing scene and should be taken into account by
city decision-makers when deciding whether, or how, to
structure the expansion or transition of their service. The
low barriers to entry presented by a DBS scheme might
appeal to a city, since no investment or space allocation
for permanent infrastructure is required. Furthermore,
having private companies provide the service with no need
for public funding also makes this a low-risk financial
option.

Box 5 | Case Study: City of Seattle, Washington, United States

Q10.1 Implementing a Fully Dockless Bike-Sharing
Scheme

For cities that have yet to put a BSS in place, or those
where dock-based bike sharing has not proved successful,
implementing an entire system of dockless bikes may be
an attractive option. In addition to the many benefits of a
DBS scheme, presented in Section Q1, the technology is
better suited to a city’s climate and geographic or physical
features than traditional schemes (Box 5). Furthermore,
some dock-based schemes may struggle as the result of

a flawed financial model and funding mechanism, espe-
cially if the scheme is not well integrated into wider public
policymaking (Margolis 2017). With a DBS scheme, cities
have an opportunity to integrate the private sector into
the project, eliminating—or at least reducing—the need
for public investment, thus facilitating project execution
and enabling the sharing of risks in implementation and
operation.

Pronto Cycle Share, branded as Pronto!, was Seattle's bike-sharing scheme (BSS) that operated only from 2014 to 2017. Initially owned by a nonprofit
organization, it was later purchased by Seattle's Department of Transportation. It included 54 stations and 500 bicycles, operated by Motivate (Fucoloro 2014).

The BSS, however, never met its full potential for a range of reasons. The scheme never reached the level of ridership it had hoped for, despite Seattle’s ranking
as one of the friendliest cities for bike riding in the country. The one trip a day per bike did not compare with New York City's 3.6 trips a day on its Citi Bike
scheme (2016 data) (Grabar 2017, Small 2017; Spin 2017). A key factor for this BSS failure could have been the need for greater density and coverage of stations.
Pronto!'s service mainly covered the downtown and University of Washington areas, a relatively narrow segment of the city. Other contributing factors could
have been the city's hilly topography and rainy climate, making the heavy Pronto! bikes less than optimal for everyday travel, and the city's mandatory helmet
law, potentially discouraging casual riders. Finally, the absence of dedicated funds, low ridership and membership, and substantial overhead led first to its

borrowing against future sponsorships and ultimately to its demise (Small 2017).

Following the loss of the dock-based scheme, Seattle piloted a private sector program for a dockless bike share (DBS) scheme, becoming the first major city in
North America to do so. The pilot began in July of 2017, enabling three companies to operate across the city (i.e., ofo, LimeBike, and Spin) (GoUS 2017a). Spin and
LimeBike operates with 3,000 bikes (including electric bicycles) and ofo, with 4,000. The city requires operators to obtain a permit that covers safety issues,
parking, insurance, operation, and data sharing with city authorities (Bordenkircher and 0'Neil 2017). Standards for regulation were set only after a six-month
trial period (July to December 2017), which provided the city sufficient time to study the DBS potential and resolve any challenges. The criteria for evaluation
included ridership data, safety and collision statistics, vendor compliance, bike parking, and public space issues. After only four months, the three companies,

together, had served nearly 347,300 rides compared with the experience of Pronto!, which amassed only 278,143 rides over a two-and-a-half-year period of
operation (Cohen 2017; GoUS 2017a). The table below shows the entry and exits of DBS companies in Seattle.

DOCKLESS BIKE-SHARING COMPANIES OPERATING IN SEATTLE, WASHINGTON, AS OF AUGUST 2018

OPERATORS DATE OF OPERATION NUMBER OF BIKES PER COMPANY AREAS OF OPERATION

3,000
ofo (exited in July 2018) 4 000

Spm (exited in August 2018)

Sources: Cohen 2017; GoUS 2017a; 2018d; Lloyd 2017.
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The Evolution of Bike Sharing: 10 Questions on the Emergence of New Technologies, Opportunities, and Risks

Effective planning and design are essential for a DBS is essential, and many cities opt to work with operators
scheme to further stoke demand for cycling and satisfy the in pilot schemes so as to collect and share data relating
needs of a city in the absence of a traditional dock-based to usage, routes, and potential issues that might arise.
BSS. The steps outlined in Section Q4 should apply, albeit Finally, the responsibility of oversight, improvement,
with some adjustment, to ensure the success of a DBS innovative bike rebalances, data gathering, and bicycle
scheme by creating a regulatory policy framework and parking should fall under a government agency (AP+D
ensuring that operators obtain a permit that covers a wide n.d.). Box 6 illustrates Singapore’s experience in imple-
range of parameters, such as safety, parking, and data menting a DBS.

sharing, among others. Establishing scheme boundaries

Box 6 | Case Study: Singapore

Singapore recently cancelled its plan for a dock-based bike-sharing scheme (BSS) in favor of a dockless bike-sharing (DBS) scheme. Supported by a research
grant and a partnership with private sector firms, the program provides low-maintenance bike parking spaces. Companies include Mobike, ofo, 0Bike, SG Bike,
ShareBikeSG, GBikes, and Anywheel offering, together, 100,000 dockless bikes on a city-wide basis. The table below lists the entry and exit dates of these
companies.

Three of these companies (Gbike, oBike, and ShareBikeSG) closed shop in July 2018 due to what they felt were regulations that were too strict, imposed by
Singapore's Land Transport Authority, such as having to apply for a license, pay a registration fee for each bicycle, ensure bikes are parked in assigned areas,
and operate a specific fleet size (Russell 2018).

Singapore's experience, similar to that of Washington, DC, in the United States, demonstrates the importance of the public and private sectors working
together to develop infrastructure and regulations that will satisfy both parties. To ensure public safety and order in the city, and to track how data are put to
use, standards for oversight need to be put in place; however, companies will walk away if they consider the regulations as too strict to provide an enabling
environment for them to achieve success. As a result, cities will lose opportunities to reap the benefits of an effective DBS scheme, such as a higher level of
cycling and potential reduced congestion.

DOCKLESS BIKE-SHARING COMPANIES OPERATING IN SINGAPORE, AS OF AUGUST 2018

OPERATOR DATE OF OPERATION NUMBER OF BIKES (TOTAL) AREA OF OPERATION

Gbike (exited in June 2018)
oBike (exited in June 2018) Citywide
ShareBike SG (exited in July 2018)

Sources: Hong 2017; Cheong 2017; Abdullah 2017; Lim 2018; Russell 2018.
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Q10.2 Combining Docked and Dockless Bike-Sharing
Schemes

In cities where the traditional dock-based BSS has been

a success, introducing a DBS scheme comes with various
challenges. Prevalent in many traditional bike-sharing
schemes is limited user access, given that such schemes
may not be always totally accessible to the wider popula-
tion due to the lack of docking stations in certain parts of
the city and the focus on city centers. Demand can rapidly
outstrip supply as well, leaving some stations frequently
empty and others full and unable to accept more bicycles,
thus reducing user access. This also can come about as a
result of a faulty operating model, where the scheme is not
balanced quickly enough. System expansion to address
these challenges requires significant planning, invest-
ment, and infrastructure (station) construction, which
takes time and resources. Another issue that has emerged
with traditional systems is financial sustainability, since
the operational cost of a dock-based BSS tends to exceed
revenue from user charges, implying that other types of
funding sources must be sought.
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In response to these issues, the DBS model of bike sharing
presents an attractive complement to a dock-based BSS
if the demand for greater access to bike sharing exists. It
can be rapidly implemented and allows the rider to leave
the bike wherever they decide to complete the trip, which
in turn widens the catchment area of the bike-sharing
service. This is especially beneficial for systems that have
struggled to reach lower-income areas and communities
that have not typically had good access to bike sharing.
The flexibility and low-cost entry barrier that a DBS
scheme presents as a mobility option allows for far more
accessibility to younger and less bike-savvy communities.

In the case of coexistence of dock-based and DBS schemes,
there is even greater need for a careful permit and regula-
tion process, as well as the monitoring of impacts. Many
cities have identified a pilot project model to manage

this transition process. As highlighted previously, proper
planning with designation of a responsible agency, a policy
framework for regulation, and permits and safety require-
ments are still necessary and, as such, cities should have
these stages prepared prior to plunging into implementa-
tion. Box 7 illustrates the experience of Washington, DC,
in its combination of a publicly operated dock-based BSS
and multiple privately operated DBS.
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Box 7 | Case Study: Washington, District of Columbia and Metropolitan Area, United States

The District Department of Transportation of Washington, DC, in 2010, reviewed various bike-sharing scheme (BSS) proposals, together with Arlington County

in the U.S. state of Virginia, with the view of implementing a BSS. Motivate, a private company, was selected through tender process based on local and tristate
(District of Columbia, Maryland, and Virginia) needs. Washington, DC, launched Capital Bikeshare in September 2010, a BSS that covered Washington, DC, and
Arlington County, with 1,100 bikes across 114 stations—100 of which are in the eight wards of the District and 14 of which are in Virginia. The City of Alexandria,
Virginia, joined the program with eight stations in 2012, followed by Montgomery County in Maryland in 2013, with 51 stations across its six neighborhoods
(Capital Bikeshare 2017b). Since then, the scheme has undergone expansion to become one of the largest in North America, including more than 4,300 bikes and
more than 500 stations across the Washington, DC, metropolitan area.

In addition to the traditional dock-based BSS expansion, Washington, DC, recently experimented with a dockless bike-sharing (DBS) scheme. As part of a pilot
program, managed by the city, various companies started business in the District in August 2017. The program included private sector DBS entities, such as
LimeBike, Spin, JUMP, Mobike, and ofo. The initial permit process through the District Department of Transportation (Dockless Demonstration Project) for up to
400 active bikes per company took place until April 2018 (Smith 2018). The pilot project was then extended until August 2018 to continue evaluating program
effectiveness and to design more tailored management policies (GoUS 2018a). Since then, two other companies joined the pilot period. Skip (formerly Waybots)
and Bird provide e-scooters; and LimeBike and Spin added scooters to their fleets of dockless vehicles (Clabaugh 2018; Meyer 2018; Fowler and Tsukayama
2018; Spin 2018). Each of these companies has their own phone application whereby users are able to rent and unlock the bikes. With the exception of federally
administered land, users are permitted to leave the bikes in any location they choose, as long as it is “on a public sidewalk, in the public right-of-way between
the sidewalk and the curb or at a bike rack located in the public right-of-way" (BTS 2017). DBS companies have experienced some management challenges in
Washington, DC, as in other regions, with many reports of vandalism, theft, and inappropriate parking (Lazo 2017). JUMP, with bikes that have battery powered
electric motors to assist with pedaling and requiring a bike-rack lock up (Alim 2017), charges US$2 for up to 30 minutes. Spin, LimeBike, and Mobike charge US$1
for up to 30 minutes, while ofo charges US$1an hour.

The strict regulations and the 400-bike-per-operator limit on each company put in place by the District, however, have impacted the performance of the DBS
scheme. In fact, in July 2018, ofo and Mobike exited the area before the completion of the city-run pilot program, citing that restrictive regulations hindered
growth and made operations in the market unsustainable (Glambrone 2018). In November 2018, The District's Department of Transportation released a new
permit application for a dockless vehicle program, which includes an expansion of the vehicle fleet cap to 600 bicycles and scooters per company, taking effect
in January 2019. Some of the new requirements also include applying for separate permits for bikes and scooters and ensuring bicycles are equipped with
lock-to technology (GoUS 2018e).

The table below summarizes the entry and exit of DBS companies in the Washington, DC, metropolitan area as of November 2018, before new permits were
introduced.

DOCKLESS COMPANIES OPERATING IN THE WASHINGTON, DC, METROPOLITAN AREA AS OF NOVEMBER 2018

OPERATOR DATE OF OPERATION NUMBER OF VEHICLES PER COMPANY | AREA OF OPERATION
Mobike (exited in July 2018)
LimeBike

Spin (transitioned to electric scooters in September 2017 -

August 2018) Citywide
(except federally

Ll administered land)

ofo (exited in July 2018) October 2017

Skip (electric scooters) May 2018

Bird (electric scooters) March 2018

Source: GoUS 2018c.
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Providing the opportunity for safe and convenient bicy-
cling should be considered a key element of mobility and
transport strategies and plans in cities across the world.

A BSS is a powerful way in which to consolidate bicycle
access in cities and integrate cycling into the wider mobil-
ity network. This publication brings to light the pertinent
questions and considerations that decision-makers need
to assess before, during, and after BSS implementation, as
well as during its operation. An awareness of these aspects
will contribute to a successful BSS through informed
decisions that relate to planning, regulation, operation,
maintenance, funding, safety, and branding.

The benefits of the third-generation, dock-based BSS for
cities are well established. Bike technology, however, is
rapidly changing, and cities must be proactive in order to
understand the risks and opportunities that each gen-
eration of bike offers, particularly the emerging fourth
generation. This knowledge will equip them to identify
and facilitate the establishment of one or more schemes
that is/are most appropriate for the local context. The
most significant technological advancements, DBS and
the e-bicycle, have the ability to bring a range of benefits;
however, for this to materialize, cities must be prepared
to develop and negotiate the type of mixed regulatory
strategies required to manage challenges such as the use
of public space, data sharing, and road safety. Even if a
BSS is entirely run by an independent, private operator or
operators, it is essential that the same planning process be
conducted as for any other transport intervention, taking
into account the broader mobility and road safety strategy
for the city.

Due to the rapid changes, the evolution of BSSs since the
introduction of the DBS scheme calls for continual scru-
tiny and analyses. The more information available, the
better informed cities will be to find the balance between
governance, regulation, and innovation. There are many
opportunities for further research to understand the impli-
cations for all 10 thematic areas covered in this document:
technology, policy, institutions and regulations, planning,
operations and maintenance, financing, monitoring and
evaluation, safety, branding and marketing, and transition
or expansion.
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As the landscape of bike sharing continues to rapidly
evolve, there are a range of topics and themes that should
be explored in subsequent research. Some of these include
monitoring mode-share changes as DBS becomes more
and more popular in cities globally, and how this might
affect urban transport travel patterns and trends more
generally. It would also be useful to carry out more in-
depth reviews of the financial and business models used
by DBS companies, some of the challenges they have
faced, and whether or not these relate to regulation and
limits on the number of bikes or to excessively high opera-
tional and capital costs. If these new types of innovations
are to remain in the long term, a better understanding of
the issues they are confronted with is crucial in tailoring
the regulation and legal requirements that will benefit
cities and private sector companies alike.

BRT bus rapid transit

BSS bike-sharing scheme

DBS dockless bike sharing

FSCI Financing Sustainable Cities Initiative
GBFS  General Bikeshare Feed Specification
M&E monitoring and evaluation

o&M operations and maintenance

SLB service level benchmark

WRI World Resources Institute



Below is a list of the 32 case studies relating to the bike-sharing schemes that were selected from 500 catalogued examples around the globe. The selection
was based on geographic distribution, availability of system performance data, and consultation with experts.

m CITY SYSTEM YEAR | SCALE

~N oo o s w N

Paris
Barcelona
Hangzhou
Brussels
Montreal
London

Minneapolis-
St. Paul

Guangzhou
Buenos Aires
Mexico City
Washington, DC
Rio de Janeiro
San Antonio
Tel Aviv
Taipei

Boston
Medellin
Berlin

Kansas City
Bengaluru
Séo Paulo
New York City
Chicago
Santiago de Chile
Moscow

Abu Dhabi
Las Condes
New Delhi

Philadelphia
Seaul
Bhopal

Mysore

Vélib'

Bicing

Hangzhou Public Bicycle
Villo

Bixi Montreal

Santander Cycles (Previously Barclays Cycle Hire)

Nice Ride

Guangzhou Public Bicycle
EcoBici Buenos Aires
ECOBICI

Capital Bikeshare

Bike Rio

SWell Cycles (Previously B-Cycle)
Tel-o-Fun

You Bike

Hubway

EnCicla

Call-a-Bike

Kansas City B-Cycle
Namma Cycle

Ciclo Sampa

Citi Bike

Divvy Bikes

Bike Santiago

Velobike

ADCB Bikeshare

Bici Las Condes

Delhi Metro
Public Bicycle Sharing Scheme

Indego
Seoul Bike (Ddareungi)
Chartered Bike

Trin Trin

2007
2007
2008
2009
2009
2010
2010

2010
2010
2010
2010
20m
20m
20m
20Mm
20M
20Mm
20Mm
2012
2012
2013
2013
2013
2013
2013
2014
2015
2015

2015
2015
2017
2017

Metropolitan
Citywide
Metropolitan
Metropolitan
Metropolitan
Citywide

Metropolitan

Citywide
Citywide
Citywide
Metropolitan
Citywide
District
Metropolitan
Metropolitan
Metropolitan
Citywide
Citywide
District
Campus
Citywide
Metropolitan
Citywide
Citywide
Citywide
District
Neighborhood
Neighborhood

District

Citywide
Citywide
Citywide
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1. A small number of BSSs offer bicycles for free, such as EnCicla in Medellin,
Colombia.

2. Consultation held in 2016 with a representative from the Institute for
Transportation and Development in China.

3. Consultation held in 2016 with a representative from the Metropolitan
Area of Valle de Aburra, Colombia.

4, Consultation held in 2016 with a representative from Motivate.

5. Consultations held in 2018 with Jonathan M. Rogers, Policy Analyst, District
Department of Transportation, District of Columbia, United States; and
Kim Lucas, Supervisory Transportation Management Planner, District
Department of Transportation, District of Columbia, United States.
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