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ABSTRACT
New York City launched Citi Bike, the largest bike share program in the United States, in May
2013. This study examines the first two years of Citi Bike and its role in New York City
mobility. Citi Bike’s station connection to public transportation hubs and station density are
major factors in the system’s high ridership and use. Seventy-four percent of Citi Bike stations
are within a five-minute walk of a subway station entrance, providing a “last mile” solution for
transit commuters. The system’s greatest challenges are expanding and diversifying its
customer base while also rebalancing the number of bicycles available at high-demand
stations. Citi Bike has become an integral part of New York’s transportation culture, even
though it serves a limited geographic area. This report addresses those challenges and
recommends strategies for the future.
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INTRODUCTION
Public bike sharing allows users to ride
rented bicycles from one bike station to
another. The number of bike share
programs in the United States has
increased in the last four years: by late
2014, more than 20 bike share programs
were operating in cities across the U.S.
This report explores how New York City’s
bike share program, Citi Bike, relates to the
existing
travel
modes,
and
the
characteristics of its users.
Urban bike share systems in Washington,
DC, Boston, Chicago, San Francisco,
Denver, Miami, and New York City
provide access to downtown business
districts, residential neighborhoods, and
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commercial retail hubs by bicycle for daily
commuters and casual users. Citi Bike is
the largest bike share program in the
United States, and in its first two years has
become a key element in the city’s
transportation network, providing a lastmile solution.
By early February 2015, Citi Bike riders
had taken more than 13.6 million trips, and
more than 120,000 riders spent $95 to
become annual members.1 Unlike other
American bike share programs, Citi Bike
operates at a dense, concentrated core that
intertwines with transit. When mass
transit is facing serious constraints, Citi
Bike complements and supplements
existing transit in New York City.

Image: Instagram/citibike
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CITI BIKE IN CONTEXT
History of Bicycling in New York City
Cycling in New York City is not a new
phenomenon: before the advent of the
automobile, bicycles were a common mode
of transportation. During the early 1900’s,
the bicycle empowered the women’s rights
movement by enabling women to travel
independently, wear pants instead of
petticoats, and engage in public life.2
Delivery persons and messengers have been
using bicycles to quickly transverse the
City’s streets for decades.3
Mayor Edward Koch supported
bicycling infrastructure in New York City
during the 1970’s and witnessed peaks in
bicycling during the gas crisis of the late
1970’s and the 1980 transit strike.4 He
implemented the first protected bike lanes in
Midtown in 1980, but the city removed the
lanes following political and media pressure
the same year.5 Expansion of the City’s
limited bicycle facilities remained stagnant
for nearly two decades.
During the past decade, however, the
bicycle network has flourished. Led by
Mayor Michael M. Bloomberg, New York
City added more than 350 miles of bike
facilities, contributing to more than 700 miles
of bike facilities from 2007 to 2013.6 Bicycling
reached one percent modeshare7 in New
York City in 2013 and Mayor Bill de Blasio
announced a goal to reach six percent mode
share by 2020.8 In September 2014, Bicycling
Magazine named New York City the
country’s best bicycling city.9
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The focus on bicycle safety from police and
lawmakers continues to grow, particularly
with Mayor Bill De Blasio’s Vision Zero
program, which aims to end traffic fatalities
in New York City.10
Attention from other industries surges
as more New Yorkers choose to bicycle. For
example, luxury hotels are lending bicycles
to
guests.11
Meanwhile,
application
developers are using data from the DOT to
build smartphone apps and websites that
make biking in New York City easier,
helping riders to find bike stations, routes
and shops. In addition to traditional tourism
bicycle rental companies, the company
Spinlister introduced a peer-to-peer rental
model for short-term bicycling rentals.12
Bicycle commuting in New York City
doubled between 2007 and 2011. Likewise,
screenline counts of riders at bridge
crossings nearly tripled from 12,756 in 2000
to 36,434 in 2013.13 The bike lane expansion
has received criticism from some local
residents and media; however, a 2012 New
York Times poll showed that 66% of New
Yorkers think bike lanes are a good idea.14
The Prospect Park West in Brooklyn bicycle
lane created large public debate and a
lawsuit, despite evidence showing improved
traffic safety.15 Massive improvements in the
city’s bicycle networks, coupled with
popular support, created a political and
infrastructure foundation that made Citi
Bike possible.
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Urban Change
Bike share came to New York City during the
rise of the “sharing economy,” and an
economic recovery after the 2008 recession.
In 2013, the year Citi Bike launched, New
York City’s population passed 8.4 million
residents for the first time.16 More than two
dozen car sharing companies in the United
States offer use of vehicles on a temporary,
as-needed basis. These companies, plus
sharing-economy successes like Uber and
Lyft, remove the long-term costs of owning
and maintaining a vehicle, which can be
prohibitive for urbanites who may benefit
from use of a vehicle occasionally.17
Meanwhile, companies like AirBnb facilitate
peer-to-peer exchanges of space and goods,
and co-working spaces and food co-ops dot
the New York City landscape.18
Global Context
Compared to cities in Latin America, Asia,
and Europe, New York and other American
cities were relatively slow to implement bike
sharing. Early forms of bike share began in
Dutch and Danish cities in the 1960’s and
1990’s, and Paris pioneered the first public
computerized bike share program in 1998.
By 2013, nearly 400 bike share programs
were established or growing in cities across
Europe and Latin America. The largest
known bike share program is in the Chinese
city of Wuhan, which has approximately
90,000 bicycles for a population of 9 million
residents. Seventy-nine Chinese cities hosted
bike share programs when Citi Bike
launched
in
2013.19
Bike
share
implementation in New York City marks an
important
moment
in
the
city’s
transportation history and reflects growing
trends in modal integration and innovation.
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Planning Citi Bike
The New York City Department of
City Planning conducted a bike share
feasibility study in 2009.20 The City issued a
request for proposals in November 2010 and
ultimately selected NYC Bike Share, a newly
formed subsidiary of Alta Bicycle Share,21 in
September 2011. Funding was provided by
Citigroup and underwritten by Goldman
Sachs Urban Investment Group.
DOT staff conducted 159 multilingual
outreach meetings and more than 200
additional stakeholder meetings to engage
residents and community groups in the
planning process. Using a new online tool
called “Shareabouts,” the city solicited more
than 10,000 station location suggestions and
60,000 comments from the public. DOT staff
then identified feasible station locations from
public input to create the network of more
than 300 initial stations.22

Shareabouts allowed New Yorkers to vote on Citi Bike
station locations.
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Citi Bike Launch
After several delays, including one related to
equipment damage caused by Superstorm
Sandy, Citi Bike launched in May 2013 with
330 stations and 5,000 bikes in the lower half
of Manhattan and pockets of northwest
Brooklyn, including Williamsburg and
downtown Brooklyn.23 By launch day, 16,000
people had signed up as annual members.24
Annual Citi Bike memberships cost
$149 ($99 at launch)25 and provide members
with an unlimited number of 45-minute
rides. Rides longer than 45 minutes result in
overage charges ranging from $2.50 for an
additional 25 minutes to more than $9.00 for
additional time. Seven-day passes are
available for $25 and 24-hour passes are
available for $9.95, both with similar trip
time constraints. New York City Housing
Authority residents and credit union
members qualify for discounted $60 annual
memberships.26 Prior to launch day, DOT
and NYC Bike Share staff hosted events to
introduce New Yorkers to the system.27
Naturally,
some
New
Yorkers
criticized Citi Bike. Residents in Fort Greene,
Brooklyn, for example, expressed concerns
over the loss of on-street parking and the
effect on historic aesthetics. Residents in
other cases defaced stations with large
stickers.28 Other neighborhood groups
objected to the locations of bike share
stations, and some were relocated.
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Geographically, the system covers the city’s
major commercial business districts and
several residential areas, allowing riders to
travel short distances from work to home or
between meetings. Users take an average of
34,000 Citi Bike trips daily,29 comparable to
the ridership of the busiest local New York
City Transit bus routes.30 Over 90% of those
rides are taken by annual members, rather
than casual users.

Citi Bike’s Success
Why does Citi Bike work? New York City,
dense and walkable, lends itself well to a
tightly knit web of bike share stations. The
density of bike share stations, illustrated in
the map below, makes it convenient for
riders to find and return bikes, is the main
element in the system’s success.
For a fuller understanding of the
system’s success, we looked at the
geographic relationship to New York City’s
subways. Serving 5.5 million riders every
weekday with more than 700 miles of track,31
the subway extends far beyond Citi Bike’s
geographic reach. However, Citi Bike helps
users cut down on travel time by biking,
rather than walking or taking a bus or taxi,
for the “last mile” to their destination. In
analyzing the busiest stations, we found a
strong connection between existing transit
infrastructure and Citi Bike’s use.
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Citi Bike Stations and Hubs

	
  

Subway lines primarily run North-South
along the center of Manhattan on
Lexington Avenue, Broadway, 6th Avenue,
7th Avenue, and 8th Avenues, leaving the
far east and west sides without immediate
subway access and slow crosstown bus
access. The layout of Citi Bike stations,
blanketing the southern half of the island
from east to west and 59th Street to Battery
Park, enables multidirectional travel; for
crosstown travellers, Citi Bike presents a
quick
and
relatively
inexpensive
alternative to walking, taking a cab, or a
crosstown bus. New York City’s buses are
among the slowest in the nation; a mile-
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long bus trip across 34th Street could take
more than 20 minutes but a Citi Bike cuts
the same trip down to 10 minutes or less,
depending on the rider.32
This solution to the last mile problem is
made possible by the ease of transfer
between bike and public transit. Seventyfour percent all Citi Bike stations, 243 of
330, are within a quarter-mile of a subway
station entrance; thirty-eight percent are
within 500 feet; sixteen percent are within
200 feet; and ten percent are within 100
feet. The following pages illustrate the
system’s connection to transit.
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Within the geographic extent33 of Citi
Bike stations, there are 158 subway
stations, roughly 2.1 Citi Bike stations
for every subway station. The
proximity of Citi Bike stations to
subway entrances encourages short
trips and enables multimodal trips
without the hassle of securing a
private bicycle, time spent walking,
the cost of a taxi or car service, and
with the added benefit of providing
exercise. According to a new study
from the National Association of City
Transportation Officials, walkable
station spacing is essential to convenience of use and equity for users in bike share systems.34
To that extent, New York’s bike share system far exceeds the usefulness of any North
American system, providing a dense system interwoven with transit.

Citi Bike Stations within
¼ Mile of a Subway Entrance

NYU Rudin Center for Transportation

Citi Bike Stations within 200 and 500
Feet of a Subway Entrance
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Comparative Connection to Transit
To put the system’s density in context, we compared the density and relationship to transit of
four other noteworthy bike share programs in the United States: Divvy in Chicago, Capital
Bikeshare in Washington, DC, Hubway in Boston, and Nice Ride in Minneapolis/St. Paul.
This chart highlights both the comparative density of New York’s system and the
higher usage of the system overall. Due to its station density, New York has achieved a more
usable and convenient system, particularly for connecting to the transit hubs included in its
web of stations. The system was designed for residents, not visitors, resulting in heavier usage.

NYU Rudin Center for Transportation
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Activity Hubs
Citi Bike’s density, cost, and integration with diverse modes of travel contribute to the
system’s adoption as a regular mode choice by New Yorkers for both leisure and commuting.
This integration becomes evident through an analysis of the system’s busiest stations. The
table below shows the busiest stations for trip starts and ends each month between July 1,
2013 and February 28, 2015.

The busiest stations are adjacent to major transit hubs, including those surrounding
Grand Central Terminal, Pennsylvania Station, and the Port Authority Bus Terminal.
Together, these transit hubs carry more than a million passengers in and out of the city each
day from the surrounding regions via New Jersey Transit Buses and Commuter Rail, Long
Island Rail Road, Metro-North Railroad, and Amtrak. In Midtown, Union Square, Flatiron,
SoHo, and Downtown, the busiest stations are linked not only to commuter rail lines but also
to the city’s subways.
The bike-mass transit commuting patterns are apparent when studying the busiest
stations in the morning and evening rush hours. This clustering of trips shows that riders are
often connecting from commuter rail or bus in the morning, and returning after work. This
factor also brings to light one of the system’s greatest challenges: rebalancing, or relocating
bike supplies to meet demand at popular locations.

NYU Rudin Center for Transportation
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Diversity
Despite Citi Bike’s popularity, the vast majority of Citi Bike rides are taken by male riders: 77.7
percent of member rides were taken by a man.36 The disparity between male and female usage
grows to an 80:20 ratio, as women tend to ride Citi Bikes less in inclement weather. The chart
below shows monthly Citi Bike rides by gender, with mean monthly temperature.

NYU Rudin Center for Transportation
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Safety
Women appear to prioritize safety in their
Citi Bike riding. Most stations where the
majority of Citi Bikes are picked up by men
are in Midtown, Manhattan while stations
preferred by women are in or close to
Brooklyn. A map of the stations most
preferred for each gender’s trip starts, in
total as of Spring 2014, is below. While the
stations are all male-dominated, the female
trip starts are markedly higher in Brooklyn.
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These station characteristics tell a story of
female riders opting for safety: 40 percent of
women’s top stations are adjacent to or have
connections to a bike lane or protected
greenway, compared to 30 percent for malepreferred stations. Women also choose
stations on lower-traffic streets, with an
average of two lanes of traffic, and highly
restricted truck access; men’s top station
streets average 2.6 lanes of traffic and mostly
unrestricted truck access. Finally, these
stations vary in their
recent safety records:
between March 2013
and February of 2014,
the stations preferred by
women have a lower
average number of
cyclist injuries in recent
memory: 0.8 for femalepreferred
locations
versus 1.3 for malepreferred locations. The
locational memory of
safety conditions likely
affects station and route
choices.37 In contrast, in
European cities with
separated
bicycle
infrastructure, women
account for 50% of
riders.38
With
the
growth of protected
bike lanes and the
placement of additional
Citi Bike stations near
safe
routes,
more
women will turn to
biking as a safe and
convenient travel mode.
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Transporting Passengers
In addition to safety, women may be taking
fewer Citi Bike rides due to household
responsibilities. Women’s trip purposes are
often to “serve passengers,” according to the
National
Household
Travel
Survey,
indicating that they are transporting family
members. For example, they are taking
young children to school, or elderly relatives
to appointments.39 These activities are not
conducive to bike-riding, and limit these
users’ ability to ride for part of all of their
daily trips. While some parents bring young
children to school on their own bikemounted child seats, Citi Bike does not offer
this option, completely eliminating bike
share as a possibility for household trips.
Some cities are already addressing this
challenge: the Paris Vélib' bike share
program offers P’tit Vélib': children ages 2 to
8 can rent appropriately-sized bikes, with
helmets, in protected bike areas.40 Some
bikes in Hangzhou, China, come with child

seats.41 Although a company in Washington,
DC built a pop-on child seat for the Capital
Bikeshare system, it was quickly sent a
cease-and-desist letter by Alta for violating
the terms of using the bicycles.42
The need for child-friendly bike share uses is
evident. If Citi Bike offered a similar
program in areas with large numbers of
children and protected bike lanes, more
mothers could take advantage of the system.
System Expansion
An expansion of the Citi Bike system
will likely increase the proportion of female
riders. Because the new stations will be
located in residential areas of Manhattan,
Brooklyn and Queens, these bike routes will
feature safety characteristics, like lowertraffic streets and fewer truck routes,
preferred by female riders. By adding
stations near schools, Citi Bike can assist
parents dropping off and picking up
children who may bike for the remainder of
their
commutes.
This
placement could attract
more female riders who
are mothers or caretakers
for children at the school.
Partnerships
While Citi Bike offers
partnership discounts on
products, food and events,
the system could help to
attract more female riders
by
partnering
with
workplaces near Citi Bike
stations. Although

Child-‐friendly	
  bike	
  share	
  in	
  Hangzhou.	
  Image	
  by	
  Bradley	
  Schroeder,	
  ITDP.
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women make up 48 percent of the
Manhattan workforce below 59th Street,43
they are taking fewer than 20 percent of Citi
Bike trips in many locations. Citi Bike should
partner with large companies to offer
stations outside their buildings, ride
partners, helmet loans for employees and
training clinics for their workforces. Women
workers, with these added safety measures,
might be more inclined to opt for the
convenience offered by bike share.
It is essential to increase women’s use of Citi
Bike, as women are early indicators of bike
safety: when women use a biking program, it
is considered successfully safe and
convenient. Women have a long favorable
history with biking. In the 1890s, women
discovered the bicycle as the best means of
personal mobility, providing exercise,
freedom from reliance on men for
transportation, and reform of requirements
for wearing unwieldy undergarments.
According to suffragist Susan B. Anthony,
biking had “done more to emancipate
women than anything else in the world.”44
It is possible to give women this advantage
once more by making it simpler to bike:
improving street safety, providing helmets
through workplaces, developing childfriendly bike resources, and expanding to
key locations in residential areas. Women
have potential to enjoy Citi Bike as a
productive part of their commutes as a result
of implementing these recommendations.
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Rebalancing & Repair
Citi Bike’s popularity has created such a
high demand that some stations regularly
lack bikes or are completely full, making it
hard to take or park a Citi Bike. Rebalancing
is the process of redistributing bikes between
‘attractive’ and ‘repulsive’ stations. As
commuters ride to work in the morning,
‘repulsive’ stations empty out and leave few
to no bikes. Conversely, ‘attractive’ stations
in busy neighborhoods fill up, leaving no
place for riders to dock their bikes. Stations
that are full or empty are considered to be an
“outage.”45
Under contract with the city, NYC
Bike Share faces financial penalties when
adjacent station outages occur for more than
one hour. To avoid outages, dozens of
rebalancing teams shuttle bikes between full
and empty stations using big box trucks,
sprinter vehicles, and bicycle trailers.
New smartphone apps built by civic
hackers mitigate these issues by helping Citi
Bike riders find stations with open docks or
available bikes. These apps include the
official Citi Bike app as well as NYC Bikes,
Availabike, and NYC Bike Share.
Despite the varied forms of
rebalancing, Citi Bike still struggles to meet
demand for riders. Although the main bike
warehouse is in Sunset Park, Brooklyn, Citi
Bike opened three hubs near Penn Station,
Pier 40, and Delancey Street, where broken
bikes can be repaired and working bikes can
be staged for vehicle pickup. This proximity
shortens the travel distances of rebalancing
vehicles, avoiding the potentially hour-long
trip from Sunset Park to Midtown, which
could exceed the one-hour outage limit.
16
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While surveyed users expressed
frustration with bike distribution,46 officials
at the City’s Department of Transportation
have said that they believe commuters are
tweaking their schedules and destinations to
ensure easier access to bikes and docks
during the morning and evening rush hours.
In addition to rebalancing, Citi Bike has
struggled to maintain its bikes and stations.
A city audit in December 2014 found that
New York City Bike Share failed to maintain
equipment per its contract with the
Department of Transportation.47 Failures to
perform station inspections and maintenance
checks result in rider-generated signals
where knowledgeable riders will turn the
seat around on a broken bike to alert future
riders.48
Citi Bike is now upgrading the
software and payment systems and docking
equipment at all stations, which will likely
produce an improvement in these issues.49
Future Plans
In October 2014, the principals of the Related
Companies and Equinox formed an
investment company called Bikeshare
Holdings that purchased Citi Bike’s parent
company, Alta Bicycle Share, renamed to
Motivate. Plans were announced to double
Citi Bike’s users by 2017. Residents of
Harlem, Long Island City, Greenpoint,
Williamsburg, Bedford-Stuyvesant, Red
Hook, Park Slope, Astoria, Prospect Heights,
and Crown Heights will be among those to
benefit from the increase from 330 to 700
stations and 6,000 to 12,000 bicycles.50 This
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expansion will likely be a boon for the outer
boroughs, where the “last mile” from transit
to home or work can be a much longer
distance than in Manhattan. Expansion into
these neighborhoods will likely enable more
diverse Citi Bike ridership, reaching into
middle-income communities, and areas
where more women may feel comfortable
biking.51
The change in ownership brought new
leadership
–
former
Metropolitan
Transportation Authority CEO Jay Walder
was named the new CEO of Motivate – and
pricing: the price of annual Citi Bike
memberships was raised to $149.52 Though
the Department of Transportation conducted
initial outreach in some of the expansion
neighborhoods,
staff
is
revisiting
communities to ensure station locations are
publicly supported and technically feasible.53
The integration of Citi Bike into New
Yorkers’ daily travel routines, and the
commuting patterns that contribute to
rebalancing woes, demonstrate the ability of
transportation systems to reinforce one
another. The addition of Citi Bike to the New
York landscape means more choices - of
mode, destination, and payment - for
residents and visitors, and new efforts point
to a positive future.
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Appendix A: Research Methodology and Framework
Methodology and Data Sources
Using spatial data primarily from the United States Census54 and New York City’s Department
of Information Technology & Telecommunications,55 ridership and station activity data from
New York City Department of Transportation and NYC Bike Share, LLC,56 and station location
data from NYC Bike Share, LLC, this study used ArcGIS software57 to analyze and show
connections between Citi Bike and public transit. Data from Divvy Bikes,58 Chicago Open Data
Portal,59 Capital Bike Share,60 the District Department of Transportation,61 Hubway,62 the
Massachusetts Bay Transportation Authority,63 Nice Ride,64 and MetroGIS65 allowed for
comparisons in station coverage area and station density in New York City, Chicago,
Washington, DC, and Minneapolis/St. Paul. Researchers conducted interviews with New York
City Department of Transportation and NYC Bikeshare LLC staff.

Framework
We examine connections between New York City’s bike share program, Citi Bike, and the
previously existing transportation options in New York City. After observing the system’s
success in its first year of operation, this study analyzes connections between bike share
stations and from stations to transit options. New York City’s bike share system offers a
solution to the “last mile”66 problem, the problem of getting riders short distances, under a
mile, to and from transit stations. A key component of this “last mile” analysis came through
calculating the number of Citi Bike stations with 100, 200, 500, and 1320 feet67 of subway
station entrances and comparing the proximity and density of bike share stations in New York
City, Washington, DC, Chicago, Boston, and Minneapolis/St. Paul.

NYU Rudin Center for Transportation
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