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EXECUTIVE SUMMARY
Bicycling has become increasingly recognized as a
transportation solution helping to improve various
environmental, economical and societal aspects. A variety of
bicycle designs and set-ups for utility are used to help carry
personal belongings, groceries, children and much more.
One particular utility bicycle is the folding bicycle. Its design
allows users to easily transport the bike using less space
when the bike is “folded” in to a compact size. When using a
folding bike with a bike-transit journey, it allows individuals
the ability to board transit vehicles and seamlessly complete
first-and-last mile connections. The versatility of a folding
bike is also appropriate for air travel and for when inadequate
storage and bike theft is a significant concern.

Transit service providers could do more to encourage nonmotorized options to access transit rather than taking a
typical approach and provide vast amounts of automobile
parking, which is significantly cost prohibitive. 1 A common
concern is that people are unwilling to walk ½ a mile to a
transit station or stop. 2 The inclination then tends to be to
drive to a transit station. For bicyclists, their concern is that
trains and buses are not always capable of providing enough
capacity to accommodate full sized bicycles simultaneously.
Providing incentives to encourage folding bike usage can
address some of these issues.
The Los Angeles County Metropolitan Transportation
Authority (Metro) has developed the Folding Bike
Implementation Plan (“the Plan”) as an initiative to encourage
the use of folding bikes with transit, and promote them as a
transportation demand management solution. The goal of
the Plan is to identify implementation strategies to jumpstart
incentive programs for the distribution of folding bicycles
through public and private means.
The Plan is a conceptual-level document developed through
working group collaboration. It evaluates various folding bike
model types and identifies favorable attributes with respect to
performance, design, function, and how they work with
transit.
Market analysis commenced through primary and secondary
research. Public outreach surveys were collected at five
1

Shoup, Donald. The High Cost of Free Parking. American Planning
Association. March 1, 2005. Shoup presents evidence that aboveground structured
parking often costs about $10,000 per space and that underground parking often
costs about $25,000 per space.
2

Figure 1: Boarding light rail train with 16” wheel-sized
folding bike
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Schlossberg, Marc. How Far, by Which Route, and Why? A Spatial Analysis of
Pedestrian Preference. 2007 TRB Outstanding Paper Award.

EXECUTIVE SUMMARY

particular Metro stations to determine perception and interest
of folding bicycles and incentives. The analysis is intended to
help Metro and other cities and/or transit agencies strategize
and identify potential scenarios to launch and target folding
bike programs.
Key Findings
•

Public survey results indicate that offering a cash buydown on the purchase price of a folding bicycle is
likely to be the most effective incentive for end users.
The amount a transit rider would pay for a folding bike
is largely independent of the amount of money he or
she makes per year (refer to Section II, A and Section
V, B).

•

Portability is the most important attribute of a folding
bike when used in conjunction with transit. It is
equally important that bikes are available for purchase
from local vendors to ensure a high level of service
and support (refer to Section III).

•

Residential density, the level and quality of nearby
public transit, and the level of bicycle friendliness are
effective indicators for determining levels of bicycle
usage in a given community (refer to Section IV, A).

•

The majority of surveyed transit riders are generally
aware of folding bicycles but do not fully recognize
their value given that few would pay more than $200
to purchase one. In order to effectively stimulate the
folding bike market, early cash incentives should bring
down the purchase price to users’ expectations (refer
to Section V, B).

Figure 2: Traveling via Amtrak with folding bikes
Photo Credit: Dave Sotero
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3. Establishes indicators for analyzing potential locations
for targeting that can be applied by Metro, cities, and
other agencies to implement folding bike programs.

INTRODUCTION
The Folding Bike Implementation Plan seeks to expand the
“bike-transit” option for commuters searching for added
flexibility, convenience and access to transit systems. It also
aims to assist commuters who would like to avoid some of the
obstacles of wanting to board a train when it may be too
crowded or waiting for a bus with available bike rack space. It
is important to assert at the outset that the Plan’s intent is not
to undermine predominant bike-transit policies and facilities
such as bike parking at stations and bikes on board transit
vehicles. Rather, all of these options - folding bicycles, bike
parking and “bikes on board” - are part of the tool box to
optimize the bike-transit experience.
The goal of the Plan is to encourage and provide guidance for
launching a folding bike program. To that end, the Plan
attempts to determine demand for folding bikes based on
certain indicators such as location, socio-demographic factors,
and different incentive scenarios that can then be applied
when designing individual programs to expand bike-transit
options.
A.

Project Background

The Metro rail and bus system provides residents, workers
and visitors with greater mobility options to reach their
destinations without driving. Coupled with a bicycle,
particularly one that folds, transportation options are greatly
enhanced.
The Plan provides the following:
1. Develops program implementation strategies through
public and private approaches.
2. Develops a set of preferred folding bicycle attributes
for transit commuting.

9

4. Identifies potential interest for launching a folding bike
program through transit rider surveys performed at five
Metro stations.
B.

Project Benefits

Successful implementation of this Plan will help Metro
accommodate more people with bikes on trains since folding
bikes can utilize less space, particularly during peak periods.
When a bike rack on a bus reaches its carrying limit, a folding
bike can be taken on board the bus. The convenience and
possibility of taking a folding bicycle on a transit vehicle is a
promising opportunity for people considering bicycling for part
of their trip and leaving their car at home.
A folding bike program can also benefit large employers by
helping them implement and support Transportation Demand
Management (TDM) strategies. Rule 2202 is a regulation
enforced by the South Coast Air Quality Management District
which requires employers to provide a menu of options to
reduce mobile source emissions generated from employee
commute trips. 3 The rule applies to employers in “nonattainment” areas (like Los Angeles) who employ 250 or more
employees on a full or part-time basis. The rule attempts to
reduce drive-alone commute trips to large work sites and
mandates that employers achieve an average vehicle
ridership (AVR) of 1.5 persons per vehicle. Meaning,
employers must attempt to increase the ratio to more than one
person per one vehicle. A folding bike subsidy program may
be an additional cost-effective strategy for a city or large

3

See federal and state Clean Air Act requirements, California Health & Safety
CodeSection 40458, and Section 182(d)(1)(B) of the federal Clean Air Act.
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employer to add to their menu of options to reduce peak-hour
vehicle trips and comply with Rule 2202.
Additional benefits of encouraging folding bikes (or bicycling in
general) include a reduction of greenhouse gas emissions,
fuel consumption and costs to the individual. An impact of
switching first mile/last mile transit users from automobile to a
bicycle – though perhaps small in terms of total miles replaced
- can still make important contributions in terms of decreasing
air pollution. Short trips from home to the transit station
typically involve ‘cold start’ emissions and are heavily
polluting. According to the Federal Highway Administration
(FHWA) publication, Transportation Air Quality: Selected
Facts and Figures, "starting the car cold generates about 16
percent more NOx and 40 percent more CO than starting the
car when it is warm." And with the inevitable rise in fuel costs,
driving is becoming more and more economically
burdensome, while bicycling will remain an inexpensive
transportation mode.
Furthermore, riding a bicycle encourages an active lifestyle
and improved overall health. Recent studies have illustrated
that activity levels may be equally or more important than
weight as an indicator of good mental and physical health.
Public health professionals have long advocated designing for
more bicycling and pedestrian friendly cities and shaping
policies that enable more active transportation.

released a policy statement on Bicycle and Pedestrian
Accommodation and Regulations and Recommendations,
which calls for the integration of pedestrian and bicycle plans
and policies into transportation planning and project
development.
C.

Next Steps

An ideal follow-on phase for the Plan is to provide guidance
on implementing folding bike programs. In 2009, Metro
funded, through their Call for Projects in the Transportation
Demand Management category, “Fold-n-Go Pasadena”. The
project is a demonstration program that provides assistance
with the purchase of folding bikes in conjunction with transit
sponsored by the City of Pasadena. The launch of the
program is expected in 2012. A program like this could “seed”
a local and permanent market place, both supply and
demand, for folding bikes in Southern California. The project
will also provide valuable lessons as it develops.
In the coming years, both public and private sectors need to
explore further implementation opportunities. Some of the key
implementation considerations include identifying a likely
sponsor entity such as transit agencies, air quality districts,
local municipalities, private-sector (employers and
businesses), and/or a community-based organization.

The folding bike attributes identified in the Plan can also
influence folding bike manufacturers to improve bike models
and products suitable for transit.
Finally, this plan is in line with and supports goals in recently
introduced State and Federal legislation. In California,
Assembly Bill (AB) 32 and Senate Bill (SB) 375 established in
2006 and 2008, respectively, require a reduction in
greenhouse gas emissions from the transportation sector. In
March of 2010, the U.S. Department of Transportation
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IMPLEMENTATION STRATEGIES
A main barrier to becoming a folding bike user can be the
initial up-front cost of the bicycle, especially in earlier market
years when production volumes were still relatively low and
costs quite significant. Now, folding bikes can range
anywhere from a few $100 to over a $1000 dollars. Another
barrier is the consumer’s lack of familiarity with the product.
An additional bicycle could be difficult to justify. From the
survey results, many transit users viewed a folding bike as an
additional and unwanted expense. The challenge is to
encourage a group of early adopters to take the first step and
demonstrate the potential of a folding bike as a commuting
tool. Many times, incentives, subsidies, or other methods of
encouragement are needed to implement or “kick-start” a
mode shift.
A.

Offering a cash buy-down on the purchase price of a folding
bicycle is likely to be the most effective incentive for most end
users. As a recent example, the City of Santa Cruz,
California, sponsored an Electric Bike Subsidy program from
2000 to 2007, which was funded largely by the Santa Cruz
County Regional Transportation Commission.

Scott Rutherford, Shauna Badgett, John Ishimaru and Stephanie MacLachlan
(1995), Transportation Demand Management: Case Studies of Medium-Sized
Employers, Transportation Research Record 1459, TRB (www.trb.org), pp. 7-16.
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Direct Incentive Program

According to a Transportation Research Board (TRB)
employee transportation study, direct financial incentives can
be quite effective in shifting the mode of travel away from
Single Occupancy Vehicles (SOV). A graph from the study
illustrates that SOV travel declines quite rapidly as economic
incentives for other modes increase (see Figure 3). 4
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The funding was derived from Assembly Bill 2766 (aka the
Motor Vehicle Fee Program), which is a program that permits
air quality regulating districts and local governments to
allocate vehicle registration surcharge fees to projects that
reduce motor vehicle emissions, such as zero-emission
vehicles and trip reduction programs. This program offered
$375 off the purchase price of electric bike (electric bikes cost
upwards of $1,000). Approximately 1,600 e-bikes were
purchased over the program period. It was concluded that
each e-bike rider in the program saved an estimated $200 to
$400 per year in direct costs.
Santa Cruz also launched a program called “Folding Bikes on
Buses” which offered $200 on select folding bikes at particular
local vendors, with a subsidy of up to 70% on two months of
transit passes (up to $70). Although the program did not
meet its sales target, considerations should take note of
difficulty with vendors agreeing to participate, complete the
necessary paperwork, select bikes within their distribution
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network, find the best target audience, and market the
product. The aim of this Plan is to take a lessons learned
approach to overcome such issues.
The Placer County Transportation Planning Agency and the
City of Roseville in California created a program in 2009 called
“Bucks for Bikes” which subsidized new commuter bicycles for
50% of the cost of the bicycle. The goal of the program was
to reduce traffic congestion and improve air quality in the
Placer County region by encouraging bicycling as an
alternative to driving alone. Applicants purchased their bikes
from local shops and were reimbursed for the subsidy, for an
amount not to exceed $200. Bicycles purchased from the
internet or on-line only were not accepted. In exchange for
the subsidy, the user was required to log all bicycle commute,
errand and recreational miles, on a website so the program
could calculate environmental benefits. Results of the
program were pending at the time of publication of this Plan.
Finally, CALSTART launched a subsidy program in 2007 in
the City of Pasadena entitled MyGo-Pasadena. This program
offered financial purchase incentives towards electric bikes,
with the addition of transit ridership rewards to those
purchasers who rode their e-bike to their neighborhood light
rail station. The goal of the project was to identify the
opportunities and challenges associated with encouraging
commuters to use a vehicle other than a car as a transit
connector. The program ran for almost a year, and at its
conclusion, 41 people purchased an electric bike with the
rebate and used it weekly to connect to Metro Gold line
stations in Pasadena.
B.

Employee Program

Another method of stimulating the use of folding bikes is to
work with large employers. Employers can offer folding bikes
in their menu of strategies to reduce peak-hour vehicle trips
and comply with South Coast Air Quality Management District

(AQMD) Rule 2202. Employers with 250 or more employees
are required to develop an Employee Commute Reduction
Program (ECRP) which must provide a number of workplace
incentive programs to meet Rule 2202 compliance, such as
carpooling, vanpooling, telecommuting, compressed
workweeks, reduced staffing as well as encouraging
employees to walk, bicycle or take public transit to work.
Employers can support the use of folding bicycles in the
following ways:
•

Provide a monthly bicycle subsidy directly towards the
purchase of a folding bike.

•

Provide a folding bike for any employee willing to give
up his or her parking space.

•

Provide free access to company fitness facilities,
and/or showers and lockers.

•

Earn “fitness credits” to redeem merchandise such as
bicycling gear or to exchange for time off.

•

Provide guaranteed ride home, when needed.

•

Provide transit pass or carpool support to folding bike
users on rainy days.

•

Provide prizes and/or other rewards for each day
employee uses folding bike to travel to and from work.

•

Recognition by CEO and/or ETC (Employer
Transportation Coordinator).

In exchange, the employer reaps a multitude of benefits in
addition to compliance with Rule 2202. The employer now
has an enhanced benefit package to recruit new hires,
reduced parking costs, a healthier and more productive work

14

FOLDING BIKE IMPLEMENTATION PLAN

force, lower insurance premiums, less absenteeism, and
certain tax savings.
Additionally, employers can support employees that bicycle to
work by offering the Federal Bike Commuter Benefit, which
became effective January 1, 2009. Employees can receive up
to $20 a month from their employer tax-free for each month
they commute to work primarily by bike, provided that they
don't accept any other transit benefit. Employers can defer
about 9.5% of their FICA contribution on the $20 payment. 5
C.

Subscription Program

Under this option, each folding bike user would pay an initial
fee to join the program and then an additional monthly rate
over and above a monthly transit pass (currently $75) for up to
12 months. In return, the user receives the folding bicycle
immediately without having to pay up front, out-of-pocket.
This option would require the involvement of a micro-financing
entity.
This may be the most appealing option to a transit agency as
it ties the use of the folding bike to transit via the transit pass
requirement and may result in more actual mode shift than
purchase incentives alone.
D.

Retail Discount Program

Another implementation option is to solicit incentives in the
form of reduced sales price contributions from private retailers
in exchange for advertising space. In-kind contributions (e.g.
coupons, gift cards) could also be used as an additional
incentive for program participants, or as an addition to a
subsidy.
5

See Retail Discount Program for additional employer-sponsored activities to
encourage clean transportation.
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An example of this type of program is NuRide, an incentivebased ride-share network. In 2008 through 2010, NuRide
sponsored the Houston Commuter Challenge where 13,000
commuters reduced the number of vehicles on roadways by
carpooling, vanpooling, biking, walking, telecommuting and
riding transit. Participants saved close to $5 million in
commuting costs by not driving while earning more than
$340,000 in rewards from private industry and product
sponsors. Employers throughout the region supported the
event by encouraging their employees to participate.
In addition to reducing 15,000,000 miles of driving, the
Commuter Challenge also produced the following results:
•
•
•
E.

927,498 reduced car trips,
1,089,000 gallons of gas saved,
10,701 tons of emissions prevented.
Manufacturer / Retailer Discount Program

Folding bike manufacturers and/or retailers could provide
monetary or in-kind contributions to market their product or
business. Sponsors also could be provided with free
advertising space on the website, or on the folding bikes
themselves.
During the preparation of this Plan, discussions with several
folding bike manufacturers indicated a willingness to provide a
discount off the MSRP to include their bikes in a program. All
manufacturers with a distribution network were willing to
provide education and outreach to their retailers to participate
in delivering the discount and rebates. Some manufacturers
and retailers were willing to offer added value accessories to
program participants, such as lights, helmets, locks, and bells,
for free or at discounted prices.
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F.

Needs Assistance Program

Folding bikes can also benefit transportation needs for people
at low income levels. Programs through Department of Social
Services or CalWorks have the ability to legitimately reach
people in need. Under this strategy there is potential to
creatively market and target the program, including the
exploration of opportunities to provide additional buy down
amounts above those offered to other users.
G.

Bicycle Education and Evaluation

In addition to the various implementation strategies outlined
above, an opportunity to include bicycle training and safety
education would greatly benefit the success of any selected
program. For example, in the Santa Cruz Folding Bikes in
Buses Program, participants were required to take a bicycle
safety training course prior to receiving the folding bike
incentive. Similar steps can be taken and specifically tailored
to meet various goals including educating new (and
experienced) riders on road rules and safety skills, and on
proper etiquette when boarding a transit vehicle. It is also
important that bicycle education courses be developed in
collaboration with bicycle advocacy organizations and groups
that already have formalized programs to maximize outreach.
An evaluation process to measure usage and participation
should also be included in the implementation of any incentive
program. Evaluation data provides information on
participation, behavior and attitudes from participants, while
measuring the overall effectiveness of a program. Evaluation
results can help fine tune programs for replication and benefit
new program development. Data is also highly valuable and
useful to supplement information needed to support other bike
programs and planning efforts.
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FOLDING BICYCLE ATTRIBUTES

A.

Selection Criteria

This section compiles pertinent product information for folding
bicycles, including performance issues and model types, with
the goal of developing a set of preferred attributes for transit
commuting. Recommendations have been developed based
on general performance criteria rather than emphasizing
individual bike models and specific features. The Appendix
contains information about the bike models that were tested
including the manufacturer make and model, retail costs,
approximate sizes and specifications, and other information.

In order to develop a list of attributes for selecting a folding
bike, key performance parameters were identified particularly
for use with transit. Portability may be the most important
attribute, since the ability to lift and carry a folding bike over
short and challenging distances (e.g., staircases) while folded
is an essential consideration among bicycle users who use
transit. It is also essential for the bicycle to remain folded
when being carried. Another important selection criterion is
the ability to purchase a folding bicycle directly from a local
bicycle shop to ensure a high level of service and support.
If many vendors and models are included in the program, the
competition can lead to improved quality as well as lower
prices. Conversely, if one vendor is selected, that vendor may
consent to provide the program with custom bicycle features
or potential discounts via the program’s promise of bulk
purchases. The benefit of a large distribution network is the
availability of dedicated maintenance and warranty support.
Since the cost of folding bikes varied, selecting a specific
brand(s) was the least important characteristic.
A list of performance criteria used for evaluating bike models
includes:
Folding ease
•
Ease of changing bicycle from riding
mode to portable mode (carrying or
storage)
•
Measured in seconds

Figure 4: Accessing bus transit plaza with folding bike
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Folded size
•
•

Size of bicycle in "folded" position
Measured in terms of height, length and
width

SECTION III: FOLING BIKE ATTRIBUTES

Design & Engineering
•
Form and function, ease and efficiency
•
Preferred wheel size (under 20 inches)
•
Preferred folding method
o “Mid-frame” horizontal fold
o “Triangle hinge” vertical fold.
•
Adjustment of components and parts to
fit various individual body types
Performance
•
Ride and handling
•
Stopping, acceleration, stability,
comfort, and durability
Aesthetics
•

Figure 5: Eight speed derailleur and 3 speed internal hub gear

Design qualities that encourage usage
as well as promote cultural acceptance

Weight
•

Reduced weight is desired

•
•

Reduced cost is desired
Higher cost tends to equal lighter bike

Price

Accessories & Components
•
Rack
•
Lights
•
Fenders
•
Gearing type (derailleur or internal hub)
•
Number of speeds
•
Component brand
Distribution Network
•
User penetration, maintenance, and
warranty issues.

Figure 6: Carrying rack and front and rear wheel fenders

B.

Selected Attributes

Seven manufacturer brands and over a dozen folding bike
models were tested by working group participants (see
Appendix VI).
The following table on the next page summarizes the selected
attributes:
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Selection Criteria

Folding ease

Portability

Preferred Attributes
Folding should be easy, stress-free, and take no more than 10 to 20 seconds after user becomes
familiar with the bike.
Comments:
• Process should be simple with few adjustments.
• Too many adjustments (handlebars, stem, seat post, and etc.) add complexity and difficulty.
• Bike should have a magnet or latch to keep from unfolding. Strap necessary if secure latch is not
available.
• Folding hinges must be secure and fail proof. Too many hinges, adjustments and steps make
folding difficult and frustrating.
Bicycle should be easily transportable for both women and men. The targeted size of the folded
bicycle should be approximately 30” H by 27” L by 13” W and the wheel size should be no larger
than 20 inches.
Comments:
• Bike must be easily transportable over various terrains, light weight, or have strolling wheels.
• A good feature is to roll on a wheel when folded.
• Bike needs to be less intrusive than a conventional bicycle or midsized luggage.
• Vast majority of users should be able to carry bike up several flights of stairs.

Ride, Handling, Components and
Reliability

Bicycle should have a stable ride, confident feel, and similar performance to a conventional bike.
Fit various sized people. Easy to maintain and reliable.
Comments:
• Bike should have a wide range of gears for various terrains and speeds.
• Minimum of 3 gears but more is desirable.
• Components and accessories must be secure and not loosen easily. Hinges and clamps must be
secure and fail proof.

Price, Availability, Service, Local
Retailer Network

Program should offer two to three price points such as a ‘good, better and best’ philosophy. Sales
and service should be very convenient and available to users via local retailer networks.
Comments:
• Should have affordable and have reasonable price point.
• Needs to be affordable for choice and transit dependent ridership. Products need to be readily
available and serviceable to everyone.
• Additional accessories to consider are racks, fenders, kickstand, bell, reflectors, lights, carrying
bag or case.
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Figure 9: Adjusting bike for proper fit
Figure 7: Nine folding bikes take a fraction of a parking stall for one
vehicle

Figure 8: Discussing various folding bike attributes
Figure 10: Test-riding one of many folding bike models to evaluate
performance
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C.

Other Considerations

As discussed, folding bikes are well-suited for transit travel
because they occupy a ‘smaller footprint’ than their traditional
counterparts, thus increasing the bike carrying capacity both
on buses and on rail. These considerations only highlight bus
service since train capacity is better suited to accommodate
bicycles and large items inside.

customers or safe operation of the bus. Emphasizing these
precautions will enhance the overall transit experience of
transit riders with and without a bicycle. Folding bike specific
information would be further developed in program and
marketing materials upon actual implementation.
The following table and photos highlight the various bus types
operated by Metro and identify recommended areas inside the
bus for use by folding bike patrons.
Bus type

Designated Areas

Other Considerations

40’ NeoPlan

Rear of bus

High step bus- boarding
and alighting requires
several steps

Underneath side
facing seating
40’ New Flyer

Rear of bus
Underneath side
facing seating.

Figure 11: Exiting bus with folding bike

According to Metro policies, customers are allowed to bring a
folding bicycle on board Metro buses. However, they must be
(1) folded into their compact form prior to boarding a bus, (2)
located in designated areas, (3) not blocking an aisle or
stairwell, and (4) not interfering with the movement of
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High step bus- boarding
and alighting requires
several steps

60’ NABI
(articulated)

Rear of bus

Low floor bus

Underneath side
facing seating and flip
up seats to the rear of
articulated section

Hi step rear seating
area

45’ NABI

Rear of bus

Low floor bus

Underneath side
facing seating

Bus interior- high back
and wider seats results
in narrower aisles.

SECTION III: FOLING BIKE ATTRIBUTES

Figure 12: Sixteen inch wheeled folding bike underneath rear seat on
board 40ft Neoplan

Figure 13: Twenty inch wheeled folding bike underneath rear seat on
board 60ft NABI
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LOCATION ANALYSIS AT FIVE TRANSIT STATIONS
The stations selected for analysis were chosen based on
geographic distribution, place types, and parking demand for
both bicycles and automobiles. The selection was a sampling
of end-line, mid-line, park-and-ride, transfer, and
neighborhood stations. The five stations chosen were:

A.

•

Highland Park Metro Gold Line Station- mid-line
and neighborhood

•

North Hollywood Metro Red Line Station- endline, transfer, park and ride

•

Balboa Metro Orange Line Station- mid-line, park
and ride

•

Aviation Metro Green Line Station- mid-line, park
and ride (with shuttle service to LAX)

•

Norwalk Metro Green Line Station- end-line, park
and ride, local bus transfer point

these factors and included Metro bike parking and bikeway
spatial information to analyze each of the five locations in an
effort to assess the potential demand for folding bicycles.
Importantly to note, residential density is one of the most
effective indicators in predicting levels of driving versus levels
of alternative transportation modes, including bicycling (see
Figure 14 below). 7 The quality of public transit followed by
the level of bicycle access, such as on/off street bikeway
facilities near or serving transit are additional supporting
indicators.

LOCATION INDICATORS

Traditionally, transportation planners have used transportation
demand models to predict demand for services. These
models attempt to predict total trips that start and end in a
particular area, based on factors or indicators such as land
use patterns, number of residents or jobs, demographics, and
transportation system features (number of roads, quality of
transit service, etc.). 6 The Project Team utilized some of

Figure 14: Reduction in Vehicle Miles Traveled (VMT) per
household as residential density increases

6

Over ten years ago, the FHWA developed a transportation demand model for
bicycle and pedestrian travel, with their publication, The Guidebook on Methods to
Estimate Non-Motorized Travel (U.S. Department of Transportation, Federal
Highway Administration, Publication N. FHWA-RD-165, July 1999). The
guidebook discusses general issues for consideration in forecasting non-motorized
travel demand, such as the dimensions of travel behavior and factors influencing
bicycling and walking.
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7

Holtzclaw, John W. Smart Growth -- As Seen From the Air - Convenient
Neighborhood, Skip the Car. Consultant, Natural Resources Defense Council; and
Chair, Sierra Club Transportation Com. Presented at the Air & Waste Management
Association's 93rd Annual Meeting & Exhibition, 23 June 2000, Salt Lake City,
UT.

SECTION IV: LOCATION ANALYSIS AT FIVE TRANSIT STATIONS

Finally, demographic indicators from Census data include
income, number of vehicles available and age.
Using these indicators as a starting point, the table on the next
page was developed to evaluate the populations around each
of the five Metro stations in an effort to show what might
influence bicycle and transit travel. These assumptions create
a framework for discussing the analysis of each station in
more detail.
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Indicators

Land Use
Density

Transit

Bike Access

Assumptions
• Neighborhoods that have higher land use density are better target markets for folding bikes (due to the reduced need for a
car and the increased number of nearby destinations) than are sprawled areas.
• A folding bike is well suited for apartments since multiple residential dwellings have limited storage options than single
family dwellings.
• Neighborhoods that have higher levels of alternative transportation and public transit users are better targets for
encouraging folding bikes than are neighborhoods with higher levels of drive alone residents.
• Neighborhoods that have extensive bikeways around transit stations are better target markets than those where bike
facilities are limited.
• A majority of folding bicycle users could conceivably ride for distances up to 5 miles.

Parking
Availability

Vehicles Per
Household

• Neighborhoods where there is limited or costly parking (for both cars and bicycles) at or around transit stations are better
target markets than those where parking is plentiful and free.

• Low vehicle ownership indicates the need for increased transportation options.
• Neighborhoods that have a higher density of working adults (vs. children) are better targets for folding bike commuting than
are neighborhoods with a lower percentage of adults.

Age

• Adults over 50 years of age may be less interested in using folding bicycles as commuting tools than adults in their 20’s
through 40’s, which is the predominant age group for bicycling.
• There is generally an inverse relationship between income and transit ridership in Los Angeles.

Income
• Neighborhoods with the lowest average incomes have the greatest need for car alternatives.
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After indicators were identified, surveys were distributed at
each station during peak commute hours to gather information
about travel patterns and attitudes of existing transit riders.
The goal was to compare the assumptions against actual
transit rider feedback and to evaluate the effect of certain
variables on a transit rider’s tendency to use a folding bike in
conjunction with transit. Section V discusses the results of the
survey findings.
B.

Further, while there is ample car parking at the station (803
spaces for transit riders - second only in size to Norwalk),
parking is typically always at full capacity during the
weekdays, especially during peak periods (see Figure 15).

LOCATION ANALYSES

The information summarized in the following sections is
designed to identify potential folding bike interest in the
travelshed of each of the selected stations. 8 The analysis
looks at a two mile radius surrounding each station using
Census data. 9
1.

transportation mode users. In terms of the commuters who
drive the full distance to work, either alone or by carpool,
North Hollywood has the largest numbers of drivers at
approximately 19,000 drivers.

North Hollywood Metro Station

North Hollywood Metro Red Line Station

The North Hollywood station is located in a mixed-use
neighborhood in the City of Los Angeles: average density
(13,264 people per square mile), average median household
income ($42,791), and average median age (30 years). North
Hollywood has the lowest household income of the five
neighborhoods selected for this study and a very low number
of vehicles per household (second to lowest of all five
stations). It also has a higher housing density than all of the
neighborhoods except Highland Park, and has the highest
percentage of working adults at 51%. Additionally, it has the
highest overall number of transit users and alternative
8

The travelshed is the area from where most trips of a station are expected to
originate.

Figure 15: Aerial view of North Hollywood Station and Parkand-Ride lots

While the North Hollywood station is a popular destination for
car drivers, it is also popular with people who bicycle to the
station. There are a total of 44 bike lockers available for rent
which was 100% occupied at the time of this report as well as
the locker usage for the remaining stations. There are also 95
free U-racks available to the public on a first come, first serve
basis, which are often fully utilized.

9

2000 Census data was queried and additional post-Census data was drawn
from “Mapping L.A.,” a Los Angeles Times’ online resource that provides maps
and information about demographics in 272 neighborhoods across Los Angeles
County.
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Figure 16: Bike racks at North Hollywood Station

There are Class II bike lanes and a Class I Bike Path leading
to and from the station to support east/west access. However
north-south bicycle facilities are not present on Lankershim, a
major arterial leading to the station (see Figure 17).
The area surrounding the station is quite dense with
commercial uses along the major arterials. Since the 2000
opening of the station, transit-oriented development projects
have been constructed adjacent to the station. Notable are
NoHo Towers (a 15-story apartment building) across the
street from the station and NoHo Commons, a multi-use
complex which houses several floors of apartments above
retail. North Hollywood and its surrounding neighborhoods
are also home to many major entertainment development and
production facilities, including Universal Studios, CBS Studios,
Warner Brothers Studios, and Disney Studios.
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Figure 17: Metro 2010 Bike Map - North Hollywood Station

According to the survey results for this station, North
Hollywood had the largest percentage of young respondents
(29-39 years) and the largest percentage of respondents who
stated that they traveled to/from the station by conventional
bicycle (second only to park-and-riders).
In sum, the station is located in a relatively dense, mixed-use
environment which facilitates non-automotive travel and has
many accessible public amenities and bikeways adjacent to
the station. The Park-and-Ride lot during weekdays is at
capacity, suggesting that new transit riders may need an
alternative to driving to the station. According to both the
census and survey data, residents who live near the station
and transit riders who use the station tend to have lower
incomes. The option of bicycling can improve mobility for
lower income people who can’t afford car ownership and can
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benefit households interested in economic savings from
shedding a vehicle. Residents and users could also likely
respond well to a subsidy program to buy down the purchase
price of a folding bike, provided they don’t have to make a
large initial investment.
Census and survey data further confirms that North Hollywood
transit users and residents skew younger, making them good
candidates for the increased physical activity that comes with
using a folding bike as a consistent commuting tool.
Residents also have fewer vehicles per household, suggesting
that other travel options may be desired or needed. Interest
for folding bikes is also high among survey respondents,
which will be discussed in further detail in Section V.

Summary Table
North Hollywood Red Line
Station
Income
Vehicles per
Household
Age
Land Use
Density
Parking
Availability
Bike Access

*Direction of arrows indicates high or low values for each indicator;
Color of arrows indicates positive (green), negative (red) or
uncertain (yellow) effect on potential folding bike usage.

32

FOLDING BIKE IMPLEMENTATION PLAN

2.

Highland Park Metro Gold Line Station

The Highland Park neighborhood is located in the Northeast
region of the City of Los Angeles between the Mt.
Washington, San Rafael and Monterey Hills. The Highland
Park station is located one block north of Figueroa Street,
which serves as a major thoroughfare for surface travel for the
area and between Downtown Los Angeles, Northeast Los
Angeles and Pasadena.
The station is surrounded by a very dense mix of commercial
and residential uses. At nearly, 17,000 people per square
mile, it has among the highest densities for the city of Los
Angeles and the highest density of the five studied transit
stations. Also notably, the median age (28 years) is very
young for the city of Los Angeles and the youngest of all the
stations. The median household income ($45,478) is about
average for the city of Los Angeles but is the second to lowest
of the studied neighborhoods. Highland Park also has the
lowest number of vehicles per household (1.28) and the
highest rate of housing units with no vehicle available at all
(18%). The neighborhood has the lowest overall rate of
private transportation (drive alone or carpooling) and, by far,
the highest percentage of bus ridership (almost three times
higher than the next highest bus statistic at Aviation station
(6%).
There is no Metro dedicated parking lot at this station but the
Los Angeles Department of Transportation (LADOT) owns
and operates eight pay parking lots immediately adjacent to
and in close vicinity of the station. Thus, free auto parking is
non-existent. There are a total of 16 bike lockers at the
station with 50% occupied and 8 free U-racks. There are
bikeway facilities within a 2 mile radius, which all end more
than 2 blocks away from the station, making bike access
satisfactory but not direct (see Figure 19). However, since
Highland Park is a neighborhood station, the surrounding
streets have lower traffic speeds and volumes.
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Interestingly, according to the survey results for the station,
Highland Park had the largest percentage of older
respondents (51-65 years) which is contrary to the Census
figures and may have to be dismissed as a data abnormality.
It also had the largest percentage of respondents who stated
that they walked to the transit station, which is not surprising
given the density of the neighborhood around the station.

Figure 18: Bike lockers at Highland Park Station

The station is located in a mixed-use environment which is
even more densely populated than North Hollywood, thereby
minimizing travel distances for neighborhood transit users.
There is no free Park-and-Ride lot, suggesting that transit
riders may need an alternative to driving to the station.
According to both the census and survey data, residents who
live near the station and transit riders who use the station tend
to have lower incomes and are likely to respond well to an
incentive program. The area also has a significant level of
bus ridership indicating potential pariticipant interest. It also
has almost twice the percentage of households with no
vehicle available, relative to the other neighborhoods, which
leads to the inference that travel options beyond the car are
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needed. Not owning a vehicle and living in an area with
higher housing density tends to correlate with higher public
transit usage where such services are readily available.

Summary Table
Highland Park Gold Line
Station
Income
Vehicles per
Household
Age
Land Use
Density
Parking
Availability
Bike Access

Figure 19: Metro 2010 Bike Map – Highland Park Station

*Direction of arrows indicates high or low values for each indicator; Color of
arrows indicates positive (green), negative (red) or uncertain (yellow) effect
on potential folding bike usage.
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3.

Balboa Metro Orange Line Station

The Balboa station serves the Metro Orange Line, which is a
dedicated BRT busway system operating on an exclusive right
of way that travels fourteen miles between Warner Center in
Woodland Hills and the North Hollywood Metro Red Line
Station in the San Fernando Valley. The station is adjacent to
Balboa Boulevard in the Encino neighborhood of the City of
Los Angeles.
The station is located in a low-density residential area, with
predominately single-family housing and some three- to fourstory multi-family housing. At only 4,411 people per square
mile, Encino has among the lowest densities for the city of Los
Angeles, and the lowest density of the five studied
neighborhoods. It also has the highest median household
income of all the studied stations ($78,529). The median age
is high for the City of Los Angeles and the highest of all the
studied areas (42 years). Only 3% of Encino households
have no vehicle available and the vast majority of residents
drive alone to get to work (77%). Encino also has the lowest
bus ridership (3%) and the lowest percentage of carpooling,
bicycling, and walking of any of the areas studied.

Figure 20: Bike lockers at Balboa Station

There is a free Park-and-Ride lot at the Balboa station that
provides 270 spaces for transit riders. There are a total of 20
bike lockers available for rent at the station and 16 free Uracks. 90% of the bike lockers were occupied. Bicycle facility
access to the station can be made via the Sepulveda Dam
Recreational Area bike path that connects the Orange Line
bike path running east/west from North Hollywood to Canoga
Park. A Class 2 bike lane connects a north/south link from
Saticoy and Balboa to Victory and Balboa (see Figure 21).

Figure 21: Metro 2010 Bike Map – Balboa Station
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These findings suggest that the Balboa station demonstrates
low potential to target the launch of a folding bike program.
Low-density suburban locations generally present barriers to
bicyclists since roadway designers have been traditionally
concerned with motor vehicle circulation and suburban streets
are primarily built for higher-speed traffic. However, dedicated
Class 1 bike paths lead to and from the Balboa station
encouraging bicycling to some extent, provided that the path
is an accessible option to any given cyclist. The median
income of residents surrounding the station is very high,
suggesting that they may be unlikely to be economically
motivated to shift travel modes. This is also realized by the
very low percentage of residents that currently ride buses or
use other alternative transportation options. Additionally, the
Park-and-Ride lot is not entirely saturated and thus is not a
barrier to driving to the station.

Summary Table
Balboa Orange Line
Station
Income
Vehicles per
Household
Age
Land Use
Density
Parking
Availability
Bike Access
*Direction of arrows indicates high or low values for each indicator; Color of
arrows indicates positive (green), negative (red) or uncertain (yellow) effect
on potential folding bike usage.
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4.

Norwalk Metro Green Line Station

Norwalk is a major transportation hub supporting a typical
suburban typology joined by two major freeways and is at the
midpoint between Los Angeles and Orange counties. The
Norwalk station is located at the eastern terminus of the Metro
Green Line at the interchange of the San Gabriel River
Freeway (I-605) and the Century Freeway (I-105). The
Station has strong transit connections between the light rail
and regional and local bus services. The Norwalk/Santa Fe
Metrolink commuter rail station is 2.5 miles from the Norwalk
Metro station.
The Norwalk station is located in an average density suburban
area consisting largely of residential uses with disparate areas
of commercial use along the arterials, primarily major
franchise retailers and three large automobile dealerships.
Norwalk has the largest population of all the five studied areas
(103,223 people) which is more than twice the size of the
smallest population surrounding the Aviation station in
Westchester. Not surprisingly perhaps, Norwalk also has the
largest household size at 3.5 persons per household. The
median household income ($62,412) is relatively high for the
five studied neighborhoods. The median age is fairly young
for both Los Angeles and the studied neighborhoods (29
years). The city has the highest number of vehicles per
household at 1.77, and only 6% of households have no
vehicle available at all. Importantly, Norwalk has the highest
rate of residents who use private transportation for commuting
purposes (91%) and a very low bus ridership rate (3%).
However, it has a high volume of transit users, partly because
the Norwalk station is a regionally significant transportation
hub and end-line rail station.
The Norwalk station has the largest free Park-and-Ride lot of
all the stations which provides 2050 spaces for transit riders
appearing to be at or near full capacity during the weekdays.
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There are a total of 40 bike lockers available for rent at the
Norwalk station and 48 free U-racks. 60% of the lockers
were occupied. Less than ½ a mile from the station is the San
Gabriel River Trail, a 38 mile Class I Bike Path that runs along
the San Gabriel River and roughly parallels the I-605 freeway
from Azusa in the north to Seal Beach in the south (see Figure
23). Convenient access from the bike path to the Norwalk
station is cutoff. A driveway from the parking lot is
permanently gated with not even pedestrian access. The
adjacent Norwalk community opposes a southern access to
the station from Foster Road citing the potential for increased
neighborhood traffic.

Figure 22: Bike lockers at Norwalk Station
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driving to the station. Improving connectivity from the San
Gabriel River Trail would also help to increase bicycling to and
from the station.

Summary Table
Norwalk Green Line Station
Income
Vehicles per
Household
Age
Land Use
Density
Figure 23: Metro 2010 Bike Map – Norwalk Station

The Norwalk station may be a challenging site to launch a
folding bike program. The surrounding land use patterns are
not particularly inviting to cyclists. The streets are wide with
complex multi-turn crossings, and lack dedicated bicycle
facilities. The station is also adjacent to the I-105 freeway
with on and off-ramps leading to the station. Additionally,
since there tends to be an inverse correlation between the
number of vehicles per household and the use of public
transportation, Norwalk residents are less likely to use public
transit than residents of the other studied stations.

Parking
Availability
Bike Access

*Direction of arrows indicates high or low values for each indicator; Color of
arrows indicates positive (green), negative (red) or uncertain (yellow) effect
on potential folding bike usage.

On the other hand, the relatively young age of the residents
makes it more likely that they might experiment with a new
daily commuting mode that greatly increases physical activity.
And since the Park-and-Ride lot is at or near capacity, new
and existing transit riders may likely be open to alternatives to
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5.

Aviation Metro Green Line Station

The Aviation station is located at the intersection of two major
arterials, Aviation Boulevard and Imperial Highway, just south
of the 105 Freeway in the Westchester neighborhood of the
City of Los Angeles. This station is commonly referred to as
“the LAX station” since it is nearby the Los Angeles
International Airport. However, it is not directly connected to
the airport, but there is a free shuttle bus connector from the
station.
The station is located in a low density urban area consisting
largely of commercial uses. In fact, Westchester has the
lowest density of all the studied neighborhoods. Aside from
LAX, the Aviation and Douglas stations serve the City of El
Segundo, which is the traditional home of Southern
California's aerospace industry. Northrop Grumman has a
major facility in El Segundo along with Raytheon's Space and
Airborne Systems business unit. Lockheed Martin also
maintains extensive production facilities throughout the South
Bay.
Westchester has a relatively high median household income
at $77,473 and a median age at 35 years, both are second
only to Encino. The average household size is 2.3 people,
which is low for the City of Los Angeles, low for the county,
and low for the studied neighborhoods. The rate of bus
ridership is twice as high as that for Encino (at 6%) and the
percentage of commuters who drive to work, is about one
fourth the size of the number of drivers at North Hollywood
and Norwalk, but that is likely due to the fact that the overall
population is significantly smaller.
There is a free Park-and-Ride lot on-site that provides 405
spaces for transit riders. There are a total of 20 bike lockers
available for rent at the station and also 12 U-racks available.
95% of the lockers were occupied.
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Figure 24: Bike lockers at Aviation Station

The intense commercial land use, major arterials and
separation of residential neighborhood is a challenge to
encourage bicycling to the Aviation station. However, the
number of bike lockers rented speaks otherwise. Also, a large
employment base is a great opportunity to reach out to
employees and implement a folding bike program. Imperial
Highway from the west is also designated as an on-street
Class 2 bike lane that connects to the station, which can draw
bicyclists using the Marvin Braude Class 1 bike path located
along the beach that connects Santa Monica to the north and
Redondo Beach to the south (see Figure 25)..
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Summary Table
Aviation Green Line
Station
Income
Vehicles per
Household
Age
Land Use
Density
Parking
Availability
Bike Access
Figure 25: Metro 2010 Bike Map – Aviation Station
*Direction of arrows indicates high or low values for each indicator; Color of
arrows indicates positive (green), negative (red) or uncertain (yellow) effect
on potential folding bike usage.
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SURVEY RESULTS AT FIVE TRANSIT STATIONS
A.

SURVEY METHOD

Transit rider surveys were conducted at five Metro transit
stations during two consecutive weeks at the end of July
2010.
•

Tuesday, July 20, 2010: Highland Park Metro Gold
Line Station

•

Wednesday, July 21, 2010: North Hollywood Metro
Red Line Station

•

Thursday, July 22, 2010: Balboa Metro Orange Line
Station

•

Tuesday, July 27, 2010: Aviation Metro Green Line
Station

•

Wednesday, July 28, 2010: Norwalk Metro Green Line
Station

The survey was available in both English and Spanish. The
form was designed to be returned by mail, completed online or
turned in at the station. Each survey had a unique serial
number to eliminate duplicate survey submissions.
In addition to handing out surveys, staff set up a
demonstration area at each station that included a table with
Metro give-aways for survey respondents and two large
posters advertising the survey. Four to five folding bike
models were on display. Interested parties who wanted to
test-ride and handle the bikes were asked a series of
questions by staff about their opinions. Staff encouraged
public participation and candid feedback.
The desired outputs of the survey were to (1) evaluate transit
patterns at station locations, (2) understand how folding
bicycles are perceived among existing transit riders, and (3)
assess the effectiveness of selected incentives to encourage
the use of folding bicycles.
Survey Results

Data collection was conducted at each station over a 5-hour
period from 2:00 PM to 7:00 PM.
CALSTART and Metro staff distributed the survey at station
plazas and boarding platforms to all interested transit riders. 10
The park-and-ride survey was conducted in conjunction with
the rider survey. It consisted of placing the same surveys on
the windshields of cars in the park-and-ride lots of each study
location.

10

It should be noted that the respondents' decision to participate in the survey may
be correlated with traits that affect the study, creating a potentially nonrepresentative sample. Respondents tend to overstate preferences with good intent
and may be overrepresented, while individuals that are indifferent are less likely to
respond.
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Approximately 4298 surveys were distributed at the five transit
stations to transit riders. Of the surveys distributed, there
were 365 printed and 49 online responses received, reflecting
a 9.6% return rate.
The following table is a summary of survey results with the
number of responses from each station. The survey
discussion section combines results from all stations since
gaining a general understanding of the factors that encourage
folding bikes is mainly desired. Age, gender, travel mode and
income were included in an effort to isolate potential trends in
the results. Where there was a close split among specific
percentages, both are shown. This table does not include the
49 responses received online, which are discussed later,
since they are unrelated to any station. (Survey questions can
be found in the Appendix).
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With regard to age, North Hollywood and Aviation show
results that are consistent with the Location Analysis for each
station. North Hollywood respondents tended to be younger,
while Aviation respondents tended to be older. However, in
terms of age, Highland Park surveys differed from the location
analyses results. Census data indicates a low median age of
28 years for Highland Park, but the actual survey respondents
were between 40 and 65 years old. This may suggest that
while the neighborhood around the transit station is home to
many young people, those who use public transit tend to be
older.
Notably, the stated incomes for the survey respondents are
significantly lower than the census reported incomes for the
Station

# of
Respondents

40-50
(28%)

Highland
Park

44

North
Hollywood

82

Balboa

Aviation

Norwalk

Age

51-65
(29%)
29-39
(32%)
18-28
(22%)
37
29-39
(22%)

56

51-65
(34%)

40-50
(28%)
148
51-65
(29%)

Gender

Travel
Mode

Income

Male
(53%)

Walk

Under
$15,000

Male
(56%)

Drive
Alone

Under
$15,000

Male
(58%)

Drive
Alone

$15,001 $34,999

Male
(54%)

Drive
Alone /
Metro
Bus

Under
$15,000

Male
(68%)

Drive
Alone

Under
$15,000

neighborhoods. With the exception of Balboa, responses
were shown to have the highest income among all the
stations, which was consistent with the location analyses.
B.

COMBINED SURVEY RESULTS

Demographics (Gender, Age)
The select demographics measured were gender, age and
household income. The survey sample of transit riders at all
stations were predominantly male (61%) and represented a
variety of age groups. The majority of males were between
the ages of 40 and 65 years old. Twenty-five percent were
29-39 years old, 17% were 18-28 years old, and 5% were
over 66 years old. The female respondents were more
evenly distributed among the age groups, with the plurality
between the ages of 40 and 50 years old. Twenty-three
percent were 18-28 years old and 29-39 years old. Twenty
five percent were 51-65 years old and only 1.4% were 66
years old or over.
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Figure 26: Age of all female survey respondents
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Figure 27: Age of all male survey respondents
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Trip Frequency
Out of the 414 respondents most were frequent, weekly users
of transit. According to the combined survey total, most
respondents indicated that they use public transit five days per
week (44%).
Days per week using transit

Percentage of Respondents

7
6
5
4
3
2
1
Variable

16%
9%
44%
8%
6%
2%
4%
11%

Travel Mode
In terms of travel mode to the station of origin, most
respondents “drove alone” and were presumably park-andriders. (See Figure 28 – note that respondents were permitted
to choose more than one travel mode which is why the totals
equal more than 100%). The second most common travel
mode was walking, followed closely by Metro bus. In fourth
place, 21% of respondents arrived at the station by bicycle.

Figure 28: Travel mode to station of origin
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Mode Shift Potential

Switch to Folding Bike Potential

For those that drove to the station, 73% would consider giving
up their car and riding a bike, if they could easily take it on the
train with them.

Similarly, people who rode conventional bikes seemed equally
open to the folding bicycle option. The 85 % of respondents
that currently take their bike on the train would consider using
a folding bike instead. Since the majority of respondents
would or already take their bike on the train rather than locking
it to a bike rack or using a locker, this could represent a large
potential market for growing the mode share of folding
bicycles.

Figure 29: Potential mode shift to bicycling from SOV

Figure 30: Potential switch from conventional to folding bicycle
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Folding Bike Price Points
When asked if they were “familiar with a folding bicycle,” 59%
of respondents answered yes and 41% responded no.
Importantly, few people would spend more than $300 to
purchase a folding bicycle, and nearly half would not pay more
than $200.

Figure 32: Folding bicycle price points

Incentives

Figure 31: Familiarity with folding bicycles

Respondents were asked how likely they would switch travel
modes based on hypothetical questions related to
infrastructure improvements and incentives. The goal was to
identify which factors might have the greatest influence on
levels of folding bike usage.
Respondents were first asked to rate their preferences for the
following improvements: (1) improved bicycle facilities, (2)
cash incentive or rebate toward the purchase price of a folding
bicycle, (3) non-cash incentives such as retail discounts or
coupons, and (4) shower or changing facilities at the
destination. A score of 5 indicated highest preference.

48

FOLDING BIKE IMPLEMENTATION PLAN
Cash incentives and improved bicycle facilities were clearly
the strongest motivators for travel behavior change.

wherein the majority of respondents indicated that they would
pay no more than $200 to purchase a folding bike.

Figure 34: Amount of incentive compared to purchase price
Figure 33: Stated preference for improvement / incentives

Survey Results by Transportation Mode
Rebate
Anticipating that cash rebates would be a strong enticement,
respondents were asked to predict how much of a rebate
would encourage them to buy a folding bike if the purchase
price were $400. Sixty-five percent preferred a rebate of at
least ½ of the purchase price, or $200. This corresponds with
the responses to the earlier question about price points,
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This subsection explores the effect of selected variables on
the potential usage of folding bicycles by existing transit riders
based on their choice of travel mode to the station.
The average reported income for all respondents is
considerably low (under $15,000). However, the yearly
income for park-and-riders is significantly higher at $100,000
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or more a year. Given this higher income, the plurality of
park-and-riders still indicates that they would pay no more
than $200 for a folding bicycle (43%). This suggests that the
amount a transit rider would pay for a folding bicycle is largely
independent of the amount of money he or she makes per
year.
Below shows a breakdown of additional, significant statistics
based on travel mode. The majority of the responses were
very similar between park-and-riders and cyclists. Both
groups were largely male, were receptive to a travel mode
change, were largely motivated by a cash rebate, were
familiar with folding bicycles, and would not pay more than
$200 to purchase one.

Survey Results by Gender
This subsection explores the effect of selected variables on
the potential usage of folding bicycles by existing transit riders
based on their gender.
Below is a breakdown of significant statistics based on
gender. The majority of the responses were very similar
between men and women. Both groups were largely parkand-riders, were receptive to a travel mode change, and have
low incomes. However, it appears that men were significantly
more familiar with folding bicycles than were women, which
suggests that there may be a need for more specfic marketing
tactics aimed towards women.

However, in addition to income, there was a dramatic
difference in the age range of the two groups. Not surprisingly
the cyclists were significantly younger than the park-and-riders
since cycling requires significantly more physical effort than
does driving. This suggests that encouraging a mode shift
among park-and-riders might be more difficult than the
previous statistics indicate. The desire for 50-60 year olds to
ride a bike as part of their commute may be unlikely.
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Online Responses
The survey was also available to anyone who wanted to take
it online, not just to transit riders who picked it up at the
station. Out of the 49 online-only responses, 74% were
male and the majority of them chose the bicycle as their
preferred travel option to the transit station.
These results, however, are likely due to a bias caused by
the self-selection of individuals to participate in the survey.
Those who sought out the survey online and took the time to
fill it out were likely advocates of bicycles and transit in the
first place.
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General Survey Conclusions

Potential Data Abnormalities

Looking at the survey data as a whole, there are a few general
conclusions that can be made about the transit users at the
five selected stations:

It should be noted that use of stated preference survey
questions to estimate behavior changes assumes that people
are able to accurately predict their response to a facility
improvement or policy change. Frequently, when people are
asked if they will change their behavior in the future, the
responses significantly over predict the number of people who
actually change their behavior.

•

Transit riders who do not drive to the station tend to
have very low stated incomes and are likely to respond
well to a subsidy program provided they don’t have to
make a large initial investment.

•

There is significant interest in folding bikes among
park-and-riders provided they can take their bike on
the train.

•

There is significant interest in folding bikes among
people with regular-sized bike who already take their
bikes on the train.

•

Improved bicycle infrastructure is positively and
significantly correlated with higher rates of commuting
by bicycle that could include promotion of folding
bicycles.

•

All transit riders, regardless of income, are not likely to
pay more than $200 for a folding bicycle, so cash
incentives should be large enough to bring the
purchase price down to that level.

•

Most people understand the general concept of a
folding bicycle but do not recognize the overall value of
improved product designs given that few people are
willing to pay for additional costs.

Additionally, many respondents indicated that they both drove
their car to the station and rode their bike to the station. While
some people may indeed use both travel modes during a
given week, it is likely that many respondents may have
answered the Travel Mode questions in the hypothetical,
rather than corresponding to their actual behavior.

52

FOLDING BIKE IMPLEMENTATION PLAN

This page left intentionally blank.

53

SECTION VI: APPENDIX

SECTION VI: APPENDIX

54

FOLDING BIKE IMPLEMENTATION PLAN

APPENDIX
A.

MANUFACTUER/ MODEL INFORMATION

The table below lists manufacturer information and folding bike models that were tested for this report.
Manufacturer

Model(s)

MSRP
$

Wheel
Size "

Height

Length

Width

Weight
lbs

Speeds

Dealer
Network*

Bike Friday

"Model T"
Tikit

$1,295

16

27

38

14

25

8

(1)

http://community.bikefriday.com/tikit/modelt

Brompton

M and S Type

$979 +
up

16

22.2

21.5

10.6

25-27

3 to 6

(2)

http://www.brompton.co.uk/

Citizen Bike

Tokyo

$164

16

33

24.5

11

25

6

No
Online
sale only

http://www.citizenbike.com/default.asp

(various) E3

$379

20

31.2

25.7

11.7

24

7
Multiple

http://www.dahon.com/

Multiple

http://www.giant-bicycles.com/en-us/

Dahon

Speed D7

$479

20

25

30

12

26

7

MU P7

$929

20

30.8

25.7

11.7

28.8

7

MU P8

$699

20

30.8

25.7

11.7

24.7

8

Curve 3

$599

16

26.1

25

13.3

25.4

3

Halfway

$700

20

32

30

14

29

7

Expressway

$440

20

30

31

14

25

7

Clip

$1,025

20

32

30

24

8

Xootr

Swift

$679

20

37.5

31.5

8
13.5
(without
handlebar)
20.5
(with
handlebar)

24

5

(1)

Bigfish

Bigfish

$599

16

25.5

39

11.8

27.5

3

No
Online
sale only

Giant

Manufacturer Web site

http://www.xootr.com/folding-bicycle.html

http://www.bigfishbike.us/index.asp?tn=default

Approximate measurements only, please
check manufacturer specs.
* Please note further dealer networks may have been established since the completion of this report. (#) indicates the number of retail store identified. Multiple indicates high
dealership network. A special thank you goes to BigFish, Bike Friday, Dahon, Giant, Electric Bikes LA and Dave Sotero for making folding bicycles available for testing.
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B.

SURVEY DATA/ RESULTS
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Survey Response Summary
Response Percent

Response Count

18-28 years
29-39 years
40-50 years
51-65 years
66+ years

18.2%
25.5%
26.9%
26.0%
3.4%

75
105
111
107
14

Male
Female

62.2%
37.8%

235
143

7
6
5
4
3
2
1
Variable

16%
9%
44%
8%
6%
2%
4%
11%

-

21.7%
28.8%
27.1%
13.4%
42.0%
4.4%
11.5%
3.4%

89
118
111
55
172
18
47
14

1) Age

2) Gender

3) How many days per week do you use public transit?

4) How did you get to the station? (Choose all that apply.)
Bike
Walk
Metro Bus
Metro Rail
Drive alone
Carpool
Dropped off
Other (please specify)
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Continued:
Response Percent

Response Count

5) If you drive your car to the station, would you consider riding a bike if you could easily take it on the train?
Yes
No

73.3%
26.7%

253
92

Take it on the train
Lock it to a bike rack
Use a bike locker

73.9%
16.2%
10.0%

178
39
24

Yes
No

59.4%
40.6%

240
164

6) If you ride a bike to the station, do you:

7) Are you familiar with a folding bicycle?

8) If you take your bike on the train, would you consider using a folding bike instead?
Yes
No

85.0%
15.0%

272
48

47.0%
19.6%
7.8%
4.5%
3.3%
0.8%
19.8%

187
78
31
18
13
3
79

9) What would you be willing to spend to purchase a folding bicycle?
$100-$199
$200-$299
$300-$399
$400-$499
$500-$999
$1000-$1500
Nothing
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Continued:
10) What would encourage you to ride a folding bicycle and use it with transit? (Please rate your answer with 5 being the
highest.)
Improved bicycle
facilities (bike lanes,
paths, and signs to
station)
Cash incentive or
rebate toward the
purchase price
Non-cash incentives
(retail
discounts/coupons)
Shower/changing
facilities at your
destination
Nothing

1

2

3

4

5

Rating Average

Response Count

3.7%
(12)

3.4%
(11)

14.4%
(47)

17.1%
(56)

61.5%
(201)

4.29

327

4.8%
(15)

4.2%
(13)

11.5%
(36)

14.1%
(44)

65.5%
(205)

4.31

313

17.0%
(45)

15.1%
(40)

21.5%
(57)

16.2%
(43)

30.2%
(80)

3.28

265

20.1%
(52)

14.3%
(37)

21.2%
(55)

14.3%
(37)

30.1%
(78)

3.20

259

48.4%
(46)

2.1%
(2)

7.4%
(7)

5.3%
(5)

36.8%
(35)

2.80

95

Response Percent

Response Count

11) If, for example, a folding bike cost $400, how much of a cash rebate would encourage you to buy one?
The rebate must equal at least 1/4 of purchase price
The rebate must equal at least 1/2 of purchase price
None
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22.5%
63.7%
13.8%

88
249
54
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Continued:
Response Percent

Response Count

24.7%
17.6%
10.6%
13.6%
7.3%
13.4%
13.4%

98
70
42
54
29
53
53

12) My approximate 2009 household income was:
Under $15,000
$15,001 - $34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000 or more
I prefer not to say
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