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SUMMARY 

Bike-n-Bus includes any number of methods where bicycle serves as the access mode to some 

form of bus transit.  This study examines bike-n-bus operations in the United States based on 

telephone interviews with transit professionals from 33 transit agencies across the lower 48 

states.  It reviews past trends in research and gives some history of bike-n-bus in the U.S. and 

abroad.  A brief explanation of methodology is followed by a description of the various facets of 

U.S. bike-n-bus operations, based on both interviews and the literature, with commentary by 

survey respondents.  The study ends with a long term vision for bike-n-bus based on the 

characteristics of that mode-couple.   

Conclusions are addressed to various audiences:  transit agency, community leader/ policy 

maker, and researcher.  Included are suggestions for possible next steps in research and 

implementation.  These findings would be of interest to those studying transit and bicycle travel, 

developing travel demand models, managing a transit agency, or those with influence over 

bicycle policy and infrastructure.   

Most transit agencies have installed front-mounted bicycle racks on their entire bus fleet, and 

expressed satisfaction that the amenity accommodates bicyclists.  However, agencies have 

made only moderate efforts to follow-up on this success.  Studies suggest that cycling to transit 

can be competitive with the private automobile in journey-to-work trips and attracts new riders to 

transit.  Better bicycling infrastructure is the most significant way to increase the number of bike-

n-bus riders.  However, transit agencies seem reluctant to support these improvements.   
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CHAPTER 1: INTRODUCTION 

 

Bike-n-Bus includes any number of methods where bicycle serves as the access mode to some 

form of bus transit.  This study examines bike-n-bus operations in the United States based on 

telephone interviews with transit professionals from 33 transit agencies across the lower 48 

states.   

1.1 Research Question and Hypotheses 

What is the maximum potential for bike-n-bus, and how much has this already been achieved?   

Because this survey is intended to be exploratory, hypotheses are in terms of what respondents 

may or may not mention:   

¶ When and how have transit agencies adopted bike-n-bus accommodations?   

Agencies may have installed bike racks in the mid- to late- ó90s, during the period when 

bike-n-bus was receiving national attention, though literature from the American Public 

Transit Association (APTA) suggests less than one-third of transit agencies installed bike 

racks during the 1990s (Neff, 2008-2010).  Respondents may mention funding retrofits 

with money available through the Intermodal Surface Transportation Equity Act (ISTEA) 

or the Transportation Equity Act for the 21st Century.   

¶ Do transit agencies have clear, written policies?   

While one might expect a transit agency to have clear written policies related to their 

bike-n-bus program, these might take the form of rules bike-n-bus users are required to 

adhere to.  Some of these rules might be related to issuing permits to allow bike-n-bus 

use.   
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¶ How have transit agencies worked with other groups to develop the bike-n-bus program?   

Agencies may have started their bike-n-bus program in response to pressure from 

bicycling advocacy.  Others may have installed FMRs following the example of other 

agencies.  In either case, transit agencies may have needed to collaborate with outside 

groups in order to promote the program.   

¶ Are agencies aware of which groups have an interest in bike-n-bus?   

Agencies may not be able to tell what sort of riders use bike-load, and assume that 

transit users are the main stakeholder group.   

¶ Do transit agencies measure the level of bike-n-bus use?   

Agencies may loosely monitor bike-n-bus use, as a means to report on the programôs 

effectiveness.  Agencies may have adopted bike-n-bus as a way to increase ridership, 

but more likely installed racks in response to cyclists wanting greater mobility and easier 

passage over hills and around bodies of water.   

¶ Can transit professionals comment on what obstacles hinder greater bike-n-bus use?   

Transit professionals may have given casual thought to the obstacles of bike-n-bus use, 

though transit agencies are not likely to have researched this.  According to Replogle, 

secure bicycle parking may be the greatest need in the U.S. (Replogle, 1984).   

¶ How is it thought that bike-n-bus will evolve?   

Bicycling advocates may have proposed changes to the transit agencyôs bike program, 

to better suit their needs.  However, transit agencies may find bike-n-ride use too low to 

warrant further efforts.   
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1.2 Structure of the Report 

The report is structured into five chapters.  After the introduction, it covers existing literature, 

outlines the methodology of the study, and then proceeds into a direct discussion of bike-n-bus.  

The conclusion answers the research question and highlights key findings.   

The second chapter, entitled ñResearch Context,ò includes five sections: the first on terminology, 

the second highlights key trends in research, the third section looks at international experience, 

and the fourth hones in on bike-n-bus in the U.S.  The final section organizes all of the 

theoretical benefits to bike-n-bus.   

Methodology is discussed in Chapter 3.  Agencies were selected to be interviewed based on a 

number of criteria, so the sample would be representative of the nation as a whole.  

Respondents were asked to participate in a 10 question telephone survey lasting 10 to 15 

minutes, with an email reply offered as an alternative.  Along the way, it became apparent that 

the wording of some questions would need to be changed, to be more neutral.  A generalization 

of the response to each question is given, with results being discussed in more detail in the next 

section.   

The fourth chapter incorporates these findings, organized by topic, with existing literature.  

Sections follow a progression from the fundamental issues of accommodating bicycles to 

answer broader questions about how bike-n-bus is used.  It includes the various ways to 

accommodate bicycles with bus transit, the dynamics of starting a bike-n-bus program, the effort 

required to publicize the program, and the on-going discussions with other groups concerned 

with bike-n-bus.  It further discusses the hindrances faced by would-be bike-n-bus users, and 

assesses who is likely to use BnB, as well as identify its other stakeholders.    
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Conclusions, in Chapter 5, are divided into four sections.  Having already portrayed a snapshot 

of bike-n-bus in the United States (through the end of 2008), the conclusion continues to lay out 

a vision of what bike-n-bus could be.  This is followed with a roadmap for transit professionals 

seeking to refine their agencyôs bike-n-bus program.  A third section gives tips for policy-makers 

for how to regard bikes and buses as part of a combined network.  Finally, remaining questions 

are suggested for future research.   

1.3 Significance to Transport Policy 

This thesis is designed to facilitate the further of development of bike-n-bus.  By capturing a 

snapshot of the current state of practice, and giving a thorough discussion of the different facets 

of bike-n-bus, it is hoped that future BnB efforts can build upon the collective experience of the 

U.S.  Moreover, by developing a vision of the potential for bike-n-bus, this report seeks to 

inspire greater innovation by providing a target to reach for.  The conclusions of this report are 

intended to be practical take-aways for each of its three audiences.  A framework is provided for 

the transit professional, so they can assess the structure of the agencyôs bike-n-bus system.  To 

the decision-maker taking a higher-level view of the transportation system, the conclusion offers 

some ñrules of thumbò for bike-n-bus, by which they can plan.  Finally, suggestions are made to 

the academic on how changes to bike-n-bus programs in various transit agencies can be 

supported and coordinated through research.  Inherent to the survey approach of this study 

(which asks transit professionals for their opinions) is the acknowledgement that human factors 

also contribute to the development of bike-n-bus.  By examining, along with the mechanics of 

bike-n-bus, the organizations behind it, both may be found to have room for improvement.   
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CHAPTER 2: RESEARCH CONTEXT 

 

The research context includes five sections: the first on terminology, the second highlights key 

trends in research, the third section looks at international experience, and the fourth hones in on 

bike-n-bus in the U.S.  The final section organizes all of the theoretical benefits to bike-n-bus.   

Bicycles can be handled in a number of different ways.  On Amtrak, they must be partly 

disassembled and shipped in a special box.  On coach buses, such as those used by 

Greyhound and for express bus services, bikes can be stowed in the undercarriage storage 

spaces (sometimes in special boxes, bags, or trays).  Inside buses and rail vehicles, bikes can 

be hung vertically from hooks, secured with the wheelchair restraints, leaned against seats or 

simply held by the rider.  Folding bikes can also be used and easily carried aboard.  Bikes can 

be carried outside the bus on a trailer or rear- or front-mounted bike rack (FMR).  FMRs are far-

and-away the most common form of bike-transit integration.  FMR racks are available from a 

number of vendors in a variety of designs.  Normally they can accommodate one, two, or three 

bikes, but custom racks are seeking to increase this number even more.   

When not transported on transit, bikes can be parked at rail stations, bus stops, or transfer 

centers.  The simplest form of bike parking is the ñbike rack.ò  One of the most popular designs 

for a bike rack is the structure with the ñinverted-Uò shape, as it allows the owner to lock both 

wheels and the frame of the bike.  Bike rack parking can be upgraded to sheltered parking by 

placing under an overhang or by constructing an awning over the rack to provide protection from 

the rain.  Bike lockers provide both shelter and enhanced security.  A transit rider usually rents a 

locker space from the transit agency at a station or transfer center.  These can be used for day-

time parking or for overnight parking for a bike used during the day.  Secured bicycle parking 
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overseen by a staffed supervisor makes sense in locations with hundreds of bicycles.  These 

sorts of facilities can be designed to store bicycles more densely than conventional bike racks.   

Additionally, bike-share and bike rental facilities can provide bicycles when they are needed 

only on the destination end of the transit trip, in addition to serving those who visit the city.   

2.1 How to Discuss Bike-n-Bus ï A Suggested Lexicon 

As a relatively new issue, access to transit is hampered by the lack of a consistent vocabulary.  

Therefore, the first task of this report is to help establish a lexicon for this discussion.  The 

definitions laid out below seek to establish terms which are concrete, specific and useful.  Care 

has been taken to maintain terms already established through scholarly writing and common 

use, noting exceptions and highlighting potential confusion.   

Bike-n-Bus (BnB) ï a simplification of ñBike and Bus.ò  Any combination of bike and bus use.  

When discussing ñbike-n-bus,ò it may be in one of three ways:   

Accommodation ï the physical ability to use bicycles in conjunction with bus.  Agencies that 

accommodate bicycles have means for securing bicycles while the passenger is riding the 

transit vehicle.  Accommodation may be inside the bus, on an exterior rack, or with bicycle 

parking.  Racks are viewed as amenities.   

Program ï the effort required to maintain a particular quality of service for those who use a 

bicycle and the bus.  This includes the purchase and maintenance of equipment and its 

impact on transit service. With this view, racks are more than an amenity; they are part of 

operations.   

System ï the transportation network that includes all of the options for both transit and 

bicycle routes.  This is the decision context that the bike-n-bus user observes and considers 
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when he or she makes travel decisions.  In this thinking, racks are an investment in a long-

term plan.   

Bike-on-Bus (BoB) ï refers to any method that involves bus transport of a bicycle.  This term 

and its acronym are used in Hagelinôs writings (Hagelin, 2005, 2007), but here the letter ñOò is 

lower-case.   

Bike-in-Bus (BiB) ï where the bike and people travel together inside the transit vehicle.  Often 

this is done to supplement the front-mounted-racks (FMRs).  This term was also coined by 

Hagelin and is consistent with the response of agencies to discuss policies of (not) allowing 

bikes inside the bus.  However, this term may cause confusion when spoken, being only one 

letter different from ñBike-n-Bus.ò   

Bike-Load (BL) ïThe method where a bicycle is stored in an external rack on the bus, but not in 

the bus itself.  This study introduces this term for the first time.   

FMR(s) ï ñFront-Mounted Rack(s),ò for accommodating Bike-on-Bus.  This method is by far the 

most common in the U.S. for accommodating bikes.  The term originated in literature with TCRP 

Synthesis 4 in 1994 (Doolittle & Porter, 1994), but is abbreviated for the first time here.   

Bike Stowage ï where the bike is carried in cargo bays below a coach bus or on a train.   

Bike Hangers ï where bikes are secured inside the bus on special racks or hooks in BRT (Bus 

Rapid Transit) or rail cars.   

Bike-to-Transit (B2T) ï describes the most common scenario for bike-n-bus, where users will 

bike from home to transit, but do not need a bike at their destination.  This scenario means  the 

bike might be parked at the bus stop or train station of origin and not transported on the transit 

vehicle.  This method is most appropriate when the destination is walkable.   
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Bike-to-Bus ï bike used only on the originating end of the transit trip.  Hagelin abbreviates this 

expression ñBTBò (Hagelin, 2005) but here such notation is avoided to prevent confusion about 

which end of the trip utilizes bicycle.  While such an issue may be uncommon in the U.S., it is 

discussed in the work of Martens in regard to Europe (Martens, 2007).     

Bus-to-Bike ï where the bike is desired only at the destination.  This may require transport of a 

bicycle on the bus, or might be accommodated through bike sharing, bike rentals, or by parking 

a private bicycle at the destination stop.   

BTB ï Bike-to-Bus or Bus-to-Bike; any type of access which uses bicycle on only one trip end.  

In the Hagelin literature, this usually refers to bike use at the originating trip end, which is more 

common (Hagelin, 2005).   

In these terms, ñrideò typically is used to refer to transit in general, whereas ñbusò or ñrailò is used 

to indicate a specific mode of transit.  (ñrideò might be confused by some with the act of driving a 

bicycle.)  In this way, these terms stay consistent with the common terms ñPark-n-Ride,ò for 

vehicular access to transit, or ñBike-n-Ride,ò for bike access to transit in general.  In all of these 

terms, the ambiguous ñrollò is excluded, even though the name ñRack-and-Rollò is occasionally 

given to a bike-n-bus program.    

The term ñrackò can refer to either a bus-mounted bike rack or bicycle parking.  To clarify, this 

study refers to the ñracksò on the bus as ñfront-mounted (bike) racks,ò or FMRs.  These FMRs 

are sold in 2-bike or 3-bike configurations.  A freestanding ñrackò will either be referred to 

directly as a ñbike-rackò or under the general term ñbike parking.ò  ñBike-racksò refer to the 

exposed, freestanding support frames to which a parked bicycle is secured.  A bike-rack which 

is protected from the elements by some sort of an awning is specified as a ñbike shelter.ò  Bike 

lockers are individual units that completely enclose an individual bike, protecting it from the 
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elements and vandalism.  Often, bike lockers must be rented.  ñBicycle parkingò could also 

cover many other advanced methods for secure bicycle storage.   

This study also distinguishes between ñcyclistsò and ñbicyclists.ò  Because cycling is an 

established sport, it is taken that cyclists are those who choose to ride a bicycle for some sort of 

recreational purpose.  Bicyclists, on the other hand, can be seen as using the bicycle 

predominately for transportation.   

In some cases ñbicycleò has been shortened to the vernacular ñbike.ò  This has been done only 

for readability; it does not indicate a difference in meaning.   

Krizek and Stonebraker set forth the acronym ñCTUò for ñCycle-transit userò (Krizek & 

Stonebraker, 2010).  This study instead specifies bike-n-ride or bike-n-bus user.   

2.2 Evolution of Bike-n-Bus Research 

The history of bike-n-bus can generally be divided into three periods.  In the first period, from 

1984-1992, Michael Replogle advocated for better links between transit and bikes, drawing 

examples from a few pioneer agencies (Replogle, 1984, 1987, 1992; Replogle & Parcells, 

1992).  In the second period, during the 1990s, national agencies produced informational 

materials as agencies across the country began installing FMRs.  While most focus has always 

been on linking bikes to rail transit, in the 2000s bike-n-bus began receiving attention in its own 

right.  This study aligns with that third period in the mid- to late- 2000s and anticipates a fourth 

period with a renewal of national attention to bike-n-bus, similar to what occurred in the mid 90s 

(see ñ5.4 Opportunities for Further Researchò in conclusion).   
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2.2.1 Advocacy by Replogle 

The idea of bicycles as an access mode to transit first appears in modern U.S. literature in 1984 

with the publishing of the Bicycle Federationôs book Bicycles and Public Transportation: New 

Links to Suburban Transit Markets.  Michael Replogle worked on this as a researcher for Public 

Technology, Inc., a technical arm of the National League of Cities (Replogle, 1984).  He 

continued to publicize and advocate for bike-n-bus until he became Director of Transportation at 

Environmental Defense in 1992 (LinkedIn).   

1984 ñRole of Bicycles in Public Transportation Accessò in TRR 959 

This paper in Transportation Research Record 959 briefly described the surge in bicycle access 

to train station witnessed in Europe and Japan during the 1970s.  Replogle frames this within 

the context of suburbanization and a decline in the dominance of central cities.  In the countries 

he considered, about 10-20% of transit trips involve bike access, with up to 50% of transit riders 

arriving by bike in some locations.   

Replogle found the risk of bicycle theft a major determinant to whether a person would park their 

bike at a station.  He notes that the rate of bicycle theft in the United States was twice as high 

as in Europe, and five times as high as Japan.  This makes secure bicycle parking much more 

important for the U.S.   

Around the time of his writing, about 10% of commuters lived within the ideal range of transit to 

bike-n-bus (¼-2 miles).  Replogle found that transit had infiltrated this market only to a small 

degree.  Nevertheless, a quarter of all transit commuters lived beyond a five-minute walk-shed 

of transit, making this a substantial market segment that could be served by bicycle amenities.   



11 

 

In his case studies, Replogle found that a substantial segment of riders were from homes with 

limited access to a personal automobile, emphasizing the importance of bike-n-bus for those 

with limited mobility.    

ñDespite the importance of the automobile in American transportation, one-third of all 
citizens do not possess a driverôs license.  Even in suburbia, some 12% of all 
households lack an automobileé Although not suitable for everyone in these market 
segments, bike-and-ride travel may offer a strong appeal to many such people.ò  
(Replogle, 1984) 

Though advocating for bike-n-bus, Replogle concludes by putting it into perspective, recognizing 

both the value and limitations of bike-n-bus:   

ñBicycle-transit linkage will likely contribute only modestly to the growth or stabilization of 
U.S. suburban public transportation.  However, as suggested in this paper, the greater 
integration of bicycles with transit opens up new opportunities for transit agencies at low 
cost  in markets that have until now been neglected or penetrated only by relying on the 
more expensive strategy of park-and-ride services.ò   

1987 ñBicycles on Transit: A Review of International Experienceò in TRR 1141 

In this study, Replogle claimed that ñbicycle egress can open up entirely new markets for public 

transportation, making transit competitive with the automobile in terms of total travel time for 

intrasuburban commute trips.ò  As a result of connecting these two modes, ñthe whole 

[transportation system] is more than the sum of the parts.ò  The report focused on the history of 

bike-n-ride in the U.S. since 1897, with some comparisons to Europe, and then goes on to 

discuss bicycles on rail transit.  The final part of the study discussed some early case studies on 

bike-n-bus and their associated costs.  He concluded from successful trials that bike-n-bus is 

able to divert automobile trips and can make transit more competitive in suburban markets 

(Replogle, 1987).   

1992 ñBicycle Access to Public Transportation: Learning From Abroadò  

This article was widely distributed among transportation professionals, appearing in the 

December issue of the Institute of Transportation Engineers Journal.  Replogle began with the 
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premise that ñAmerican communities need to consider new more cost-effective strategies to 

expand transit use and reduce automobile dependence.ò  To this end, he declared that ñbicycle 

access to transit may be the most promising but neglected low-cost strategy to enhance air 

quality.ò  He cited a Chicago study showing that bicycle parking was substantially more cost-

efficient than other methods to reduce emissions.  The problem with park-and-ride, he 

explained, is that it involves ñcold startò vehicle trips.  For the few minutes after a car starts, it 

consumes a greater amount of fuel and produces more pollutants per gallon than during the rest 

of the trip (Replogle, 1992).   

Replogle contrasted the Dutch and Japanese efforts to improve bicycle access to (rail) transit 

with the U.S. focus on building park-and-rides for cars.  He criticized this focus on automobile 

access, as it actually makes transit less competitive in the increasingly important suburb-to-

suburb market.  Moreover, it makes suburb-to-city transit less cost-effective:   

ñThe several billion dollar investment American communities have made in park-and-ride 
transit access systems has not been accompanied by balanced investment in pedestrian 
and bicycle access to transit. Indeed, in many cases, transit services have been 
reoriented to serve isolated parking lots rather than existing or potential centers of 
development, eliminating opportunities to cluster more jobs and housing within walking 
distance of transit. Park-and-ride systems have stimulated peak-period, peak-direction 
ridership, worsening directional imbalances in ridership flows and reducing transit seat-
mile productivity.ò  (Replogle, 1992) 

2.2.2 National Attention 

The advent of ISTEA in 1991, with the new focus on federal spending for bicycle improvements, 

caused bike-n-ride to shift from a matter of advocacy to a national interest.  While Federal 

money for bike-n-ride had been available since the mid-80s, few had taken advantage of this 

funding source ("Case Study No. 9," 1992; Replogle & Parcells, 1992).  The Transportation 

Research Board focused their fourth Synthesis on Transit Practice, published in 1994, on the 

ñIntegration of Bicycles and Transit.ò  During this decade USDOT put out a number of 

publications about bike-transit integration.  Most of these publications presented similar 
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information and seem to be geared toward the many transit agencies that were starting bike-n-

bus programs during this time.   

1992 National Bicycling and Walking Study, Case Study No. 9: ñLinking 

Bicycle/Pedestrian Facilities with Transitò 

Authored by Replogle and Parcells, this study was included in a compilation by the Federal 

Highway Administration (FHWA) the same year as their other work by the same name, ñLinking 

Bicycle/Pedestrian Facilities with Transitò (the original being produced by the National 

Association of Railroad Passengers).  The document is largely a re-presentation of Replogleôs 

other work on bike-transit integration, though in some places it does elaborate more.  

Nevertheless, ñCase Study No. 9ò marks the beginning of national-level publications on bike 

access to transit.   

The first two sections of the study are mostly background describing transit-access issues in the 

U.S.  The third section gives some case examples of bike-n-bus programs and provides a 

comprehensive summary table of the earliest bike-n-bus programs.  For a copy of this table, see 

the section of this study called ñ2.4 History of Bike-n-Ride in the United States.ò  Replogle and 

Parcelôs section drawing on experience from Europe and Japan gives a good historical 

snapshot.  However, their case studies dealt mostly with bike parking at rail stations ï a subject 

which has continued to develop since their study was published two decades ago.   

The authors present a fairly complete discussion of the concept and implications of expanding 

transitôs catchment areas.  The study talks about the challenges of missing links in the 

transportation network and cites some case studies that looked at the impact of increasing the 

distance people travel to reach transit.  It does not draw any conclusions about how much biking 

could expand the catchment area of a transit stop, but it cites some literature that provided 

distances for various access modes.  A hypothetical study from Melbourne, Australia suggests 
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that doubling the catchment area of rail stations from 1 to 2 km could increase transit use by 

33% for that region ("Case Study No. 9," 1992; Replogle & Parcells, 1992).  Of course, the 

impact of higher access distances would be unique for each region; it would depend on the 

distribution of population and the layout of the street network and transit system.  Service area 

analysis is not a perfect approximation of the how much ridership may increase through 

encouraging bike access.  It assumes that biking is as easy as walking and that the only 

hindrance a would-be transit rider must overcome is access distance.  It also must assume 

particular values for the median walking and biking distance.  However, this type of analysis 

does provide a picture of bike-n-rideôs maximum potential.   

In their argument, Replogle and Parcells state that the greatest benefit of bike-n-bus is in 

reducing emissions ï switching short-distance park-n-ride auto trips to bike trips.  Replogle and 

Parcells estimated that each transit rider that switches from car to bike would save about 150 

gallons of gasoline per year.   

Replogle and Parcells insisted that ñIt is important that State and locally sponsored pilot projects 

related to bicycle-transit linkage include an evaluation to ensure that maximum learning occurs 

regardless of project success or failure.ò ("Case Study No. 9," 1992).  While most bike-n-bus 

efforts today are not groundbreaking pilot projects, their call for careful research may still be 

applicable.  They also saw a need for agencies to share the results of their research with others.  

The two recommended the creation of a ñNon-motorized Transit Access Clearinghouseò to 

assemble ñinformation on the best types of bicycle lockers and racks, costs of various options, 

experience of other cities in implementing bike-on-rail, bike-on-bus services and in creating 

more pedestrian- and bicycle-friendly environments, and the successful experience of other 

countries,ò consolidating the research that each agency must do when developing their bike-n-
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ride program.  This would largely take the form of case studies.  They also encouraged 

university programs to emphasize transit access through special courses devoted to the subject.   

1994 TCRP Synthesis of Transit Practice 4: ñIntegration of Bicycles and Transit.ò 

This study covers bicycle access to bus, rail, and ferries.  It also has a brief section devoted to 

bike parking. The study was oriented toward transit agencies wishing to incorporate bike-n-ride 

and gives a good deal of information to that end.  It discussed how to gather community input, 

staffing needs, training bus operators, how to gain funding, and how to market and evaluate the 

service once in place.  The document also lists the areas that might be targeted for bike-n-ride: 

low density areas with excess transit capacity, active bicycle programs, safety for pedestrians 

(and thus, bikes), strong bicycling advocacy, colleges and universities, recreational or tourist 

attractions, air-quality non-attainment areas, along corridors that are difficult to traverse by bike, 

and where a pro-bike leader can oversee the program.  The study also describes some of the 

challenges with early rack designs ï long load times, headlight interference, and maintenance 

complications ï challenges which are largely addressed in modern FMR designs.   

The study lays out a methodology when adding bike-n-ride amenities (see section 4.2 Program 

Creation.ò)  The recommendation for factory installation of bike racks seems to have been 

heeded.  However, some of their recommendations for further research are still merited, 

particularly:   

¶ Methods for program evaluation to quantify benefits and costs, measures of use. 

¶ Methods for removing institutional barriers that stand in the way of multi-jurisdictional 
and comprehensive bicycle transportation planning and project implementation. 

¶ Determination of the potential for full-range bicycle access to significantly displace 
SOV [single-occupancy vehicle] use, and how best to achieve that potential. 

 (Doolittle & Porter, 1994) 
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Doolittle & Porter briefly explored the impact of weather on biking ridership, not finding any 

direct relationship.  They found that while weather may affect ridership, it will not preclude 

success.    

ñIn Phoenix, racks continue to be used during summer's 100+ degree days, although the 
number of users is somewhat lower than during cooler months. There is extensive 
bicycle use in rainy Seattle and cold Madison, Wisconsin. Several agencies without 
bicycle programs, however, cite weather conditions as a reason for not adding the 
service.ò (Doolittle & Porter, 1994).   

The document discusses the pros and cons of requiring permits for passengers with bikes, an 

issue of great debate at the time. However, today this question has largely been resolved; this 

research found that in 2009 that only one of the 33 responding agencies requires a permit to 

transport a bike.   

TCRP Synthesis 4 also addresses the problem of bikes delaying the bus.  However, it found 

that a clear bike policy does much to resolve this concern:   

ñNon-bicycle passengers of Roaring Fork services have complained about loading and 
unloading time delays, but mostly over delays caused by disputes over how to handle 
bicycles that could not fit onto racks already filled to capacity.ò  (Doolittle & Porter, 1994).   

Finally, their study acknowledged that the greatest determinants of how many people bike-n-ride 

are those factors that are beyond the control of transit agencies:   

ñCurrent use rates may not be a fair measure of market potential and public interest 
because of barriers that are beyond the control of the transit agency. Access 
improvements such as signage and bicycle lane and path improvements are facilities 
cited as important in encouraging bicycle use, but for the most part are not the direct 
responsibility of transit agencies.ò  (Doolittle & Porter, 1994).   

This finding emphasizes the role of state and local DOTs in planning for bicycle access.   

Other resources 

The FTA published a 12 page pamphlet in 1999 entitled ñBicycles & Transit: A Partnership that 

Worksò.  It gave highlights from various bike-n-ride case studies and suggested how to pursue 
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federal money under ñTEA-21ò legislation.  It pointed out those projects linking bicycles with 

transit were eligible for more money than a conventional transit project - a 95% federal match 

instead of just 80% ("Bicycles & Transit," 1999).   

Lesson 9 of the FHWA Course on Bicycle and Pedestrian Transportation, entitled ñBicycle and 

Pedestrian Connections to Transit,ò is a brief summary of Case Study 9.  It is part of a larger 

lesson plan developed to teach students of various ages how to consider bicycles and 

pedestrians; perhaps an attempt to carry out Replogleôs recommendation from the end of Case 

Study 9.  It is available for free online (Toole, Pietrucha, & Davis, 1999).  This document was re-

published in 2006 as Lesson 18 in the Course on Bicycle and Pedestrian Transportation.  It is 

also available on the web ("Bicycle and Pedestrian Connections to Transit," 2006).   

2.2.3 Bike-n-Bus Studies ï Martens and Hagelin 

In the 2000s, as the prevalence of bike-load increased, research was published from new 

sources.  Karl Martens brought new insights from Europe and, particularly, the Netherlands.  

(Europe, like the U.S., had also developed bike-transit linkages during the 90ôs (Martens, 2004, 

2007)).  Christopher Hagelin, working for the National Center for Transit Research and Center 

for Urban Transportation Research at the University of South Florida, wrote specifically on bike-

n-bus ï its value and potential.  However, not all research in this decade has been from 

academia.  A second TCRP Synthesis published in 2005 was a major effort to survey the state 

of practice nationwide.  It saw the need for better data collection and compilation of knowledge 

from across the country.   

Martensôs 2004 ñThe Bicycle as a Feedering Mode: Experiences from three European 

countriesò 

Martens surveyed literature from across Europe, drawing case study results from the 

Netherlands, Germany, and the United Kingdom. He selected these countries to represent the 



18 

 

various attitudes and levels of investment in bike infrastructure.  His analysis looks at bike 

access to all modes of transit, rail and subway, as well as bus.   

By studying what was similar about bike-n-ride in different contexts, Martens was able to identify 

some common characteristics about the mode-combination.  Particularly, he found that faster 

transit modes make bike-n-ride more desirable.  More people are willing to bike longer distances 

to reach faster modes of transit.  For example, while bus travel typically attracts fewer bikers 

than train, the express buses in the UK saw a higher level of bike-n-bus access because of its 

quick connection from suburbs to city.  It is transit speed, not mode, that influences ridership. 

In Europe, ñThe majority of bike-and-ride users travel between 2 and 5 km to a public transport 

stop, with longer access distances studied for faster modes of public transport.ò This varies by 

country and transit mode, but Figure 1 clearly shows few access trips longer than 4 km (2.5 

miles) (Martens, 2004).  This data suggests that the median bike-n-bus traveler rides a little 

more than 2 km (1.2 miles).   
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Figure 1 ï European bike access trip distances (Martens, 2004) 

Martens compared three countries having high, medium, and low levels of bike riding popularity, 

and found that in each country the percentage of transit users who use a bike as their access 

mode is approximately equal to the percentage of trips made by bike in country as a whole.  

However, this correlation is weaker for bicycle access to a bus.  Instead, auto-ownership and 

bikeability seemed to be the determining factors.   

Martens found the share of passengers who bike to the bus varied greatly from town to town 

and stop to stop.  This suggests that locational variables at the sub-town level (like bike network 

and route structure) are important to determining the attractiveness of bike-n-bus.  Moreover, it 

emphasizes the need to study bike-n-bus at a stop-by-stop level and tailor programs to the 

needs of each particular case.   
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With regard to the utility of combining bikes and transit, Martens theorizes:   

ñThe attractiveness of bike-and-ride lies in its potential to solve one of the key problems 
of public transport: the accessibility of stations and stops. As a feedering mode, the 
bicycle is substantially faster than walking and more flexible than public transport. The 
combined use of bicycle and public transport could thus be a relatively competitive 
alternative to the private car.ò (Martens, 2004).   

The primary use for bike-n-ride was found to be commuting to work or school, with shopping as 

a notable third.  Bike-n-bus seemed to be most appealing to students and those without access 

to personal automobiles.   

ñBike-and-ride offers a number of environmental and societal benefits over the use of the 
private car. The environmental benefits include reduction in energy use, air and noise 
pollution.ò  (Martens, 2004).   

Yet even in a bike-oriented culture like the Netherlands, bike-n-ride only accounts for a small 

percent of travel.  For this reason, he argues bike-n-ride will never directly lead to substantial 

reductions in air emissions.  Nevertheless, he finds four other ways that bike-n-bus can make an 

impact: (1) enabling a car-free lifestyle, (2) providing equity for those who cannot drive, (3) 

helping to alleviate congestion at peak times and in key junctures, and (4) increasing the 

competitiveness of transit.   

Martensôs 2007 ñPromoting Bike-and-Ride: The Dutch Experienceò 

A national effort to improve bike-n-ride in the Netherlands began in 1992, at the same time a 

similar movement was taking shape in the United States.  The Bicycle Master Plan (BMP) for 

the Netherlands featured 24 (out of 112) bike-n-ride demonstration projects.  From these bike-n-

bus case studies Martens focuses on six case studies dealing directly with bike-n-bus (rural bus 

stops in Brabant, villages around Leeuwarden, bike parking in central Utrecht, a bike-oriented 

service in the Enschede-Oldenzaal corridor, and two unsuccessful trials on express routes).   

Much of the study gives background information that might be interesting to one unacquainted 

with that context.  The Netherlands has a highly-developed rail network and has the highest 
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levels of bike use worldwide (27% of all trips), so bike-n-ride is an established topic of 

transportation research in that country.  Even before the BMP, 25% of all transit trips were 

accessed by bicycle, though bike-to-rail was much more common (29.3% of access trips) than 

bike-n-bus (6%).  Bicycles were used six times more often for accessing transit than at the end 

of the trip (Martens, 2007).   

Successful experiments saw the total of number riders increase because of bike-n-bus, with an 

even more drastic increase in the percent biking to the stop.  Some of the increase in ridership 

can be attributed to transit riders who rode more often as a result of bike-n-bus.  Many transit 

riders switched their access mode to bike.  Nevertheless, Martens still observes ña limited 

switch from car to bike-and-rideò (Martens, 2007).   

ñThe success of the Dutch experiments even seems to suggest that the barriers for 
changing travel behavior in access trips may be substantially lower than those that 
prevent overall mode change, perhaps because public transport users are confronted 
everyday with the relative inconvenience of access trips. In addition, the óconformity and 
peerô effect may be at work here.ò (Martens, 2007).   

Martens found that in areas where there is sufficient bike infrastructure, small investments may 

be able to increase bike access to transit. 

ñCities and towns with [a basic level] of bicycle ridership could also promote bike-and-
ride by simply improving bicycle parking facilities at key stations and stops.ò (Martens, 
2007) 

Improving stop amenities may not be enough to create a large shift to bike and bus in all 

locations.  Certain environments are more suited for bike-n-bus access:   

ñThe most potential seems to lie in high quality bus lines that connect residential areas 
and employment areas and/or educational facilities, especially in cases of large 
distances between subsequent stations.ò (Martens, 2007).   

The study also discussed experiments with subscription bike sharing and rentals for use by 

bike-n-ride passengers at the destination end of their trip (egress).  These early bike sharing 

programs of the mid 1990s were not as successful as modern bike-share/rental programs.  Pilot 
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projects were unable to solve the ñegress problem,ò participants finding the pilot bike programs 

too difficult to use.  Martens states that any solutions to provide bicycle accessibility on the 

destination end of the trip will have to be ñsimple and flexible,ò as people do not want to make 

huge commitments (Martens, 2007).  New developments in bike-share/rental technology may 

now address this need for major cities.   

Hagelinôs 2005 ñA Return on Investment Analysis of Bikes-on-Bus Programsò 

Hagelin began with the goal of creating a quantitative benefit/cost ratio for bike-n-bus 

operations, hoping to ascertain the value of maintaining or expanding the programs.  While he 

was not able to ascribe numbers to all categories (in part because of poor usage statistics), he 

gave a complete accounting of what costs and benefits such research should consider.  An 

abbreviated table of these costs and benefits is given in Table 1.  Nevertheless, Hagelin showed 

that BoB programs easily pay for themselves:  

ñTransit agencies generally view the initial investment and operational costs of BOB 
programs to be minimal [average of $465 per rack in agencies he surveyed] compared 
to the return on the investment. The BOB user survey results showed that BOB 
programs attract new patrons, encourage increased use of transit, and expand the 
transit service area.ò (Hagelin, 2005).   

While many transit agencies do not track BoB usage (6/15), 11 of the 15 agencies Hagelin 

interviewed claimed rack capacity as a limitation:  ñAs bikes-on-bus (BOB) programs become 

popular and demand increases, the typical rack capacity of only two bicycles per bus can limit 

the integration of bicycles and transit.ò  While some agencies have tried 3-bike FMRs and bike-

in-bus, Hagelin believes increasing bike-n-bus ridership would have to involve bicycle parking at 

bus stops:   

ñBOB users tend to bicycle a greater distance from their residence to the bus stop than 
from the bus to their work location. Therefore, this strategy is centered on the provision 
of bicycle parking at bus stops and transfer centers to accommodate BOB users that 
need their bicycle on only one side of their transit trip.  Bicycle parking at bus stops, 
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specifically in residential areas, can ease the impact of rack capacity limitations and 
maximize the potential of the bicycle as a means to access transit.ò  (Hagelin, 2005).   

Hagelin found that two-thirds of BnB users bike more than a mile to the bus stop, but more than 

half are within a ¼ mile walk of their destination after disembarking.  Of the BnB users surveyed, 

22% of said they would definitely use bike parking at their initial bus stop instead of loading it on 

the bus.  An additional 21% said they would make use of bus stop bike parking if there was not 

room on the FMRs.   

The BoB user survey also indicated that bike-n-bus draws some new riders and encourages 

more-frequent transit use.  A majority of bike-n-bus riders were commuters who take transit 

more than 4 days per week.  For details, see the section 4.6.2 Bike-n-Bus Users.ò   

ñA Return on Investment Analysis of Bikes-on-Bus Programsò could be a useful resource for 

transit agencies considering investments in bike amenities, either for starting a bike-n-bus 

program, or in coping with limited FMR capacity.  Hagelinôs conclusions are based on a survey 

of 15 transit agencies (11 of them from Florida) and a survey of 220 BoB users.   

 

Table 1 ï Costs and Benefits of Bike-n-Bus (Hagelin, 2005) 
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Hagelinôs 2007 ñIntegrating Bicycles and Transit through Bike-to-Bus Strategyò 

Hagelinôs second paper followed up on the user survey mentioned in the first paper.  It focused  

on the finding that ñBOB programs attract new patrons, encourage increased use of transit, and 

expand the transit service area.ò (Hagelin, 2007).    

Hagelin found that one in four bike-n-bus riders were not regular transit riders until they could 

bring their bike.  Of the BnB users surveyed, 72% used it for commuting, with 65% traveling four 

days per week or more.  Nine out of ten users had been biking to the bus for more than six 

months, and 69% had been using the program for more than a year or more.  Bike-n-bus proved 

a valuable travel option for those 35% of users who do not hold a drivers license (Hagelin, 

2005).   

The study also considered how far patrons will bike to access the bus.  Hagelin found that 37% 

travel less than a mile to access the bus, 34% travel between one and two miles, with 27% 

traveling more than two miles (Hagelin, 2007).  This suggests that the median user travels about 

1.5 miles to the bus.  While a bike ride of that length may take only 10 minutes, it would take 

nearly half an hour on foot.   

Table 2 gives a detailed breakdown of access distances.   

Finally, Hagelin advocates for bicycle parking at bus stops to overcome rack capacity 

limitations.  He observed that most passengers need their bike only on access to the bus, but 

are relatively close to their destinations upon disembarking.  He found that two thirds of BnB 

riders would use bike parking at their stop, and nearly a quarter of BnB would use this regularly 

(Hagelin, 2007).   
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Table 2 ï Distance Biked to and from the Bus (Hagelin, 2005) 

 

 

2005 TCRP Synthesis 62 ñIntegration of Bicycles and Transitò 

This study asserts the need for more research to better understand bike-n-bus users. 

ñTransit administrators, engineers, and researchers often face problems for which 
information already existsé in undocumented experience and practice.  This information 
may be fragmented, scattered, and unevaluated.  As a consequence, full knowledge of 
what has been learned about a problem may not be brought to bear on its solution.ò 
(Schneider, 2005).   

TCRP Synthesis 62 follows up on the findings of the 1994 TCRP Synthesis of Transit Practice 

4, also entitled ñIntegration of Bicycles and Transit.ò  This study found that in the 11 year time 

period between TCRP reports, 80% of 56 transit agencies surveyed had begun some form of 

service for bicycles.  While most of this ñsignificant growthò comes in the form of bike-on-bus 

facilitated by FMRs, the study lists some complementary services, namely: bike racks for 

vanpools, hanging bicycle storage in rail cars, and providing bicycle parking at transit hubs.  

Also included as new services are upgrading to higher-capacity FMRs and developing bike 

stations to serve bicyclistsô unique needs (Schneider, 2005).   
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Synthesis 62 confirms that a large number of agencies believe accommodating bicycles will 

attract significant numbers of recreational bicyclists at off-peak hours.  However, the report also 

found that few agencies have studied their bicycling users.   

ñSystems with more comprehensive bicycle and transit integration services tend to have 
the most success attracting bicycling customers.ò (Schneider, 2005)  

The study suggests some data a transit agency should collect, given enough resources:  

number of bicyclists during peak- and off-peak hours, the number of turn-aways, origin-

destination (O-D) travel data, rider characteristics, trip purposes, when the rider is traveling, and 

which alternative modes a rider also considers (Schneider, 2005).  All this data could be used to 

develop a travel demand model for bike-n-bus.   

2010 Krizek & Stonebrakerôs ñBicycling and Transitða Marriage Unrealizedò  

Krizek & Stonebraker find that limited capacity is a pervasive problem for bike-n-ride, and one 

which is not seriously addressed by transit agencies.   

They argue that the power of bike-n-ride to increase transit ridership is by enabling better 

access at the destination end.  They find that one of the big hindrances to transit use is that it 

does not bring riders close enough to their destination.  Theoretically then, bicycling as an 

egress mode holds considerable potential.  For this reason, they set forward bicycle 

sharing/rental as a way to overcome limited capacity for bikes on transit (Krizek & Stonebraker, 

2010).   

This conclusion is inconsistent with the previous findings of Hagelin, who found that 50% of all 

bike and bus riders disembark only about a quarter mile from their destination, and traveled 

much farther to reach the bus to begin with (Hagelin, 2007).  Nor does it make sense with 

Martens, who found bicycle access projects more successful than programs aimed at solving 

the egress problem (Martens, 2007).  Indeed, transit usersô sensitivity to egress distance might 
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be a reason why some choose to bike-n-ride.  But if people are only willing to use transit when it 

takes them near their destination, simply providing a bicycle may not bridge this gap.  The 

current use of bike-load already provides the flexibility to use a bike for egress, but this is not 

how it is primarily used (Hagelin, 2007).   

The authors advocate against funding for bike-n-bus, saying that scarce funding for bicycle 

integration is better spent on modes with high returns on investment.  They judge regional 

transit services like express bus, commuter rail, and ferries to have the best return on 

investment for bike-n-ride.  Light rail is considered medium; buses and subway are considered 

low.  They feel that many are just as likely to walk or bike as to combine modes and bike-n-bus.  

However, their supporting reference is inappropriate, as Martens was referring to the Dutch 

context (Martens, 2007).   

They focus the rest of their paper on the Boulder, CO ñFinal Mile Initiative,ò which loans 200 

bicycles to transit riders on the BOLT light rail line.  They utilize factor analysis to guess at the 

relative popularity of bike-n-bus at different stops.  Their analysis is based on six variables:  

1) median household income,  
2) percent population between the ages of 20 and 39,  
3) density as measured by gross number of dwelling units per network buffer,  
4) percent who commute by transit at least three days per week,  
5) percent who commute by bicycle at least three days per week, and  
6) kilometers of bicycle lanes.  

(Krizek & Stonebraker, 2010).   

However, they cite no references for using these particular variables.  They call their approach 

ñrobustò, but offer little explanation of it.   

Nevertheless, the authors seek to help ñdevelop a methodology for evaluating the need for 

bicycle infrastructure such as parking and [bike] stations.ò (Krizek & Stonebraker, 2010).  They 

see a greater need for quantitative analysis in studying bike-transit integration:   
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ñThe ultimate goal is research that will result in ôbetter than back of the envelope dataó 
and that can be used within a relatively robust framework to advise advocacy 
organizations, municipalities, and/or transit agencies about the merits and costs of 
differing alternatives.ò (Krizek & Stonebraker, 2010).   

Krizek and Stonebraker recommend additional research and case studies because they 

understand the varied nature of bike-n-ride users and contexts that must be accounted for.   

ñThose seeking guidance on cost-effective strategies to maximize bicycling-transit 
integrationé will likely reject a ôone-size-fits-alló approach.ò (Krizek & Stonebraker, 
2010).    

2.3 International Experience ï Is the U.S. behind?   

While not on the cutting edge in terms of bike parking (technology), U.S. transit agencies do 

have greater experience with bike-n-bus than countries like Japan, which focus primarily on 

bike-n-rail.  While the sparse suburban environment and auto-dominated roadways of the 

United States discourage bike-n-bus use, this has forced the U.S. to develop bike-load systems 

solving the egress problems that governments in Europe are still trying to overcome.   

Internationally, the majority of the attention is on biking to the rail station.   

ñ[Bike-on-bus] appears to be rare in Europe and nonexistent in Japan, although bicycles 
were formerly carried on a widespread basis by rural and intercity bus services in 
Europe several decades ago.ò (Replogle, 1987).   

Nevertheless, a number of transit passengers use their bikes just to local bus service (4-6%)  

(Martens, 2004).  Table 3 shows what percent of transit trips are accessed by bike in each of 

these countries.  As can be seen, bike-n-bus is still not as popular as bike-n-rail.  Table 4 shows 

that bike access mode shares are higher in more rural towns, where people live further from 

transit (Martens, 2004).   

With both these generalizations, however, one should note that there is wide variability in the 

prominence of bike access.  For example, at some stops Martens found that bike access to 
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express bus shot up to 81%, 16 times the national average of 5% (Martens, 2004).  These 

numbers would vary from stop to stop.   

 

Table 3 ï European bike-n-ride share by transit mode (Martens, 2004) 

 

 

Table 4 ï Bike access as a function of city order, the Netherlands (Martens, 2004) 
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2.3.1 Japan 

Prosperity during the 1970s enabled a process of suburbanization along rail corridors (though 

this development was not as auto-oriented as sprawl in the U.S.).  This increased need to 

access rail stations lead to a rapid increase in the number of bikers.  The number of bikes 

parked at train stations quadrupled between 1975 and 1980 (Replogle, 1984).  Replogle 

attributes this to very low levels of bike theft ï few riders even locked their bikes (Replogle, 

1992).  Officials struggled to provide bike parking to address the ñbicycle pollutionò problem 

(Replogle, 1984).  As early as the 1990s the Japanese had established viable bike-rental 

programs to address the need for bicycles upon egress from the train.  Today companies are 

experimenting with automated bicycle parking systems to pack in more bikes at a lower cost.  

Still, in the dense city centers, walking is the predominant means of accessing transit (Replogle, 

1992).   

A similar trend in suburban growth occurring in Europe created a less-pronounced, but still 

highly noticeable increase in bike-n-ride.  Denmark, for example, saw biking to transit double 

during the 1970s (Replogle, 1984).  As measured by the number of bikes parked at train 

stations or transported on intercity rail, Europe saw a surge in bike-n-ride during the ó70s and 

ó80s.  It took transit agencies some time to adapt.  By the mid 1980s only a quarter of European 

transit agencies allowed bicycles on the train (Replogle, 1987).  Some countries were quicker 

than others to expand bicycle amenities (Martens, 2004).   

2.3.2 Denmark & Sweden 

In Denmark, the number of bikes carried on trains (commuter and inter-city rail) doubled in the 

1970s.  In addition, ñSeveral Danish and Swedish bus companies providing suburban and 

regional services have relied for many years on rear-mounted bicycle racks or baggage 

compartment storage.ò (Replogle, 1987).   
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2.3.3 Germany 

ñGermany takes the intermediate position [on addressing the concerns of cyclists]é It has been 

characterized by moderate levels of bicycle ridership in the 1970s and 1980s and has seen a 

substantial rise in more recent years.ò (Martens, 2004).  The share of bike trips nationwide was 

12% as of 1995, but ñmany German cities show higher bicycle shares than the national 

average.ò (Martens, 2004).   

While Germanyôs federal government supported bike infrastructure programs in the 1970s to 

great success, ñmany towns and cities still lack basic bicycle facilitiesïïe.g., nearly half of all 

main streets in towns and cities do not have separated bicycle pathsò (Martens, 2004).  Bike 

parking at stations was neglected in the ó70s and ó80s and ñhas only recently [during the 1990s] 

risen to the political agenda in Germany.ò (Martens, 2004).   

2.3.4 The United Kingdom 

In the UK, little attention has been paid to bicycle infrastructure or bike-n-ride, except in a few 

cities and at some commuter rail stations.  Nevertheless, bike-n-bus finds its niche in access to 

express bus services (Martens, 2004).   

2.3.5 Netherlands 

ñThe Netherlands represents one extreme of the spectrum, as it has the highest level of 
bicycle use within the industrialized world. More than 27% of all trips are made by 
bicycle, a figure that has been relatively stable over the last decades (Pucher and 
Dijkstra, 2000). Medium-sized cities, in particular, show high levels of bicycle ridership, 
with some reporting a bicycle share of trips exceeding 35%. The position of the 
Netherlands goes hand in hand with a well-developed network of bicycle infrastructure. 
The Dutch have invested in bicycle paths and lanes since the early 1970s.ò (Martens, 
2004).   

Because of the major focus on bicycles in this country, as well as rail transit, bike-n-rail has 

received considerable attention:   
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ñTraditionally, train stations have been equipped with guarded bicycle parking, but lack 
of investment during the 1970s and 1980s resulted in problems regarding the quality, 
quantity and accessibility of many of these facilities. In the early 1990s, a program was 
launched to systematically upgrade and extend the existing parking facilities at all train 
stations. In contrast, the combined use of the bicycle and other types of public transport 
has been largely overlooked in the Netherlands. Generally, bicycles were seen as 
competitors of buses, trams and metro lines.ò  (Martens, 2004).   

However, according to a native of that country, response to parking demand along bus routes 

has been ñpiecemealò (Martens, 2004).   

Comparing bike-n-bus with bike-n-rail in the Netherlands, Martens observes (as of the early 

ó90s) it has been five times more common to bike to the train station (30% of train passengers) 

than to bike to the bus stop (with 6% of bus riders biking).  Martens indicates that this split may 

be due to necessity, as rail stations are far less frequent than bus stops and require longer trips 

suitable to bicycle travel (Martens, 2007).   

He also indicates that a difference in the availability of bicycle parking may also be to blame for 

the discrepancy between biking to bus and rail.  In the early 1990s, a study of regional bus 

service providers found that less than 20% of bus stops provided bike parking.  This number 

was interpreted as too low and read as a sign that bicycling was being neglected.  At that time, 

most transit-supportive bicycle-parking centered around train stations and major bus transfer 

points.  The national Bicycle Master Plan, initiated in 1992, brought attention to bike issues 

through well-publicized case studies.   

Even though the Netherlands gives great attention to the bicycle as a mode of transportation, 

major investment in bike-n-ride facilities was only brought about through a dedicated bike-to-

transit program.  The main challenge was found to be confusion over which transportation 

agency was responsible for these investments.  The Bicycle Master Plan, combined with the 

pressure from public attention, helped overcome these obstacles (Martens, 2007).   
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Bike-n-ride continues to expand.  Nederlandse Spoorwegen (Dutch Railways) planned a 75% 

increase in the number of bicycle parking spaces from 1992 to 2010 in response to increasing 

demand.  Covered bicycle parking or even secured staffed bicycle garages can be found at train 

stations, as shown in Figure 2.  While there are fees to park a bike, these operations are partly 

subsidized by ticket fares.  Efforts to encourage biking go beyond the station; the Netherlands 

has invested heavily in bike paths, lanes, and traffic calming to make biking safer and more 

attractive (Replogle, 1992).   

In the Netherlands, bicycle travel has long been viewed as competitor to bus travel. (With a well 

developed rail network, buses generally make shorter trips than in the U.S.)  When someone in 

the Netherlands bikes to transit, they usually leave it at the stop or station until they return.  

(Examples of this are shown in Figure 3 and Figure 4.)  In this environment, ñThe possibilities to 

promote the combined use of bus and bicycle are more limited. The smaller catchment areas, 

the lower number of passengers per stop, and the slower service make it more difficult to 

assess whether or not [bus] stops may attract bike-and-ride users.ò  (Martens, 2007) 

Bicycle access on the other end of their trip ï the destination end ï is more difficult.  Because of 

the many bicycles used in that country, passengers are limited in when they can bring their 

bicycle along.  For this reason, only about one in six bike-n-bus trips use a bike on the activity 

end of the trip (vs. ¼ of train trips, 40% for tram-users) (Martens, 2007).   

Bike-n-bus use is not as high in the U.S. as in the Netherlands, but due to the proliferation of 

FMRs in this country, the problem of egress has largely been solved.  Still, the U.S. may now be 

suffering from the same problem the Netherlands realized in 1992: confusion over who is in 

charge of bike parking at bus stops (Martens, 2007).  Perhaps a push from the national level 

similar to the Bike Master Plan would further develop bike-bus integration.  
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Figure 2 - Bike Parking at Commuter Rail Station, Weesp, NL  (Andy McBurney) 

 

 

Figure 3 ï Bicyclists Returning from Rail Station in Evening, Kampen, NL  (Andy McB.) 
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Figure 4 ï Bike Parking at a Bus Stop, Broek in Waterland, NL (from Google Maps) 
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2.4 History of Bike-n-Ride in the United States 

Replogle traces the history of bikes and transit since its inception in the late 1890s.  The first 

mention of bike hooks appears in the 1897 Street Railway Journal.  At first, it was feared that 

bicycles would compete with transit lines.  However, bikes on transit proved popular.  While 

there was political push back to charging fees for bikes, streetcar riders gladly paid a double 

fare to transport their bicycle.  This level of bike accommodation generally continued into the 

bus era: ñAs motorbuses were introduced, bicycles were not uncommon elements of baggage, 

particular[ly] for rural or longer-distance travel.ò (Replogle, 1987).  On urban bus routes, 

however, it seems bike-n-bus commuting never really caught on.  Meanwhile, a much larger 

shock to bike-n-ride was struck by the post-war shift from transit to automobile:   

 ñBike-and-ride transit access declined sharply with the decline of transit in the 1950s 
and 60s. Since that time, it has received only passing attention in most American 
communities, and has frequently been addressed only as an afterthought, rather than 
being integrated into transportation and transit system.ò (Replogle, 1992) 

While they remained on intercity and commuter rail lines, bikes lost their ride as streetcars were 

abandoned.  The newer rail systems allowed bikers to ride to the station and park, but would not 

allow bikes on board.  Prior to 1980, only 3 subway systems in the world allowed bicycles on 

board, but agencies soon began to bend to the new demands of customers.  Through the early 

1980s, as agencies began to allow bikes on subway cars, all systems but Atlanta required 

permits (Replogle, 1987).  Since then bike-n-ride has continued to receive greater attention and 

continues to expand.   

The push for bikes on the bus began on the west coast, first in San Francisco, San Diego, and 

then in Seattle, driven by the desire to get bikes across highway bridges.   

In the early 1970s, bicycle activists in the San Francisco Bay area pressed local 
transportation officials for bicycle shuttle services across the Oakland Bay Bridge, which 
was closed to cyclists. AC Transit, a local bus agency, removed half of the seats from a 
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bus to make room for up to 24 cyclists and their bicycles, initiating the "Pedal Hoppers", 
which offered limited weekend services across the bridge.  

California cyclists pressed ahead and won the attention of the State Legislature, which in 
1974 required Caltrans to develop solutions to the problems of bicycle and pedestrian 
access to State-owned toll bridges. Shuttle van services using bicycle trailers were 
introduced by Caltrans at several locations, including the Oakland Bay Bridge and the 
San Diego-Coronado Bay Bridge. Although these services were popular and well used, 
the costs were considered excessive.  

Seeking a cheaper way to provide bicycle access across the Coronado Bay Bridge, 
Caltrans provided a demonstration grant to San Diego Transit to replace the bike shuttle 
with a bike-on-bus service starting July 1, 1976. Rear-mounted bike racks were put on 
three buses that operated on Route 9 over the Coronado Bridge. In 1977, service was 
expanded to other routes serving the beach communities and two major universities.  

In Seattle, limited access highway bridges across Lake Washington posed major barriers 
to cyclists. Local bicycle activists pressured the city's transit agency, and in 1978, Seattle 
Metro installed rear-mounted bicycle racks onto their buses that cross the lake. A year 
later, front-mounted racks were substituted because of unconfirmed reports that children 
were hitching rides on the rear racks. ("Case Study No. 9," 1992) 

Today, King County DOT allows deadheading buses to pick up bikers for free crossing the 

Evergreen Point Bridge over Seattleôs Lake Washington, as it does not accommodate bicycles.  

The agency posts information about the bridge crossing on their website.   

Santa Barbara was the first agency to initiate bike-on-bus services for reasons not related to 

bridges.  Instead, the agencyôs primary goal was to develop new transit ridership.  To do this, 

SBMTD utilized a Mercedes 20-foot bus towing a trailer on key routes.  The agency 

experimented with various designs of custom-built trailers from 1975-79 (Replogle, 1987).  The 

program saw a substantial increase in ridership (21% in two years) due to bicycle access.  The 

programôs success can be attributed to the areas hilly topography, college-student ridership, 

and customizing transit service for bike access (Replogle, 1984, 1987).   

In seeking ways to transport bicycles, transit agencies tried various types of vehicles, specially-

outfitted buses, bike-towing trailers, and a variety of vehicle-mounted racks.  Early programs 

made use of rear-mounted racks, but by the early 1990s these were falling out of favor to the 

front-mounted racks (FMRs) ("Case Study No. 9," 1992; Replogle, 1987).   



38 

 

Sacramento was seeing high levels of bike access by the early ó90s, with 6% of bus and 8% of 

train riders accessing the bus by bike.  This was attributed to easy station access:   

ñAll light rail stations in Sacramento, except oneé provide at grade pedestrian and 
bicycle access. Some 17 of the system's 28 stations are within three blocks of a city or 
county bikeway facility. Linkages at most stations are via residential or connector streets 
with low traffic volumes, presenting little or no problem for bicycle access. Four LRT 
stations are located on pedestrian/transit malls.ò ("Case Study No. 9," 1992).   

ñBicycle on bus, in particular, has become quite common owing to increases in federal funding 

sources, transit agencies replacing old buses with newer models, and private industry 

developing bicycle rack designs to overcome operational limitations.ò (Schneider, 2005).  The 

American Public Transit Association (APTA) has attempted to capture this trend in data.  They 

rely on reports from member transit agencies to identify characteristics of public transportation 

in the United States.  Figure 5 shows the percentage of buses equipped with racks since APTA 

began collecting this data in 2001.  While these numbers are not perfect, they suggest an 

upward trend in the use of bike-load, with the number of FMRs more than doubling in less than 

a decade.  While these numbers are probably inflated (not all bus agencies are APTA members 

nor do all contributed to the survey; those agencies not reflected in the data are likely to be 

smaller, slimmer operations without bike amenities, and those agencies that do have FMRs are 

more likely to self-identify) their findings suggest that most transit buses in the U.S. today do 

accommodate bicycles.  Those agencies who have not installed FMRs are increasingly in the 

minority.   

This widespread adoption of bike-load and proliferation of FMRs seems to be unique to the 

United States.  At the present time, no scholarly literature refers to FMR use in other countries.  

While the technology could work in similar contexts around the globe, it may be that the auto-

oriented environment of the U.S. is actually what has allowed bike-load to grow in this country.  

In highly-developed countries of Europe and Asia, bikes and buses are alternatives that are 
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mutually exclusive, competing with each other in local transport and as a feedering mode to rail.  

In the U.S., bus routes are more central to the transit network and must also serve large areas 

of low-density suburbs.  Sparse bus service creates a gap with long distances required to 

access transit (on both ends of the trip).  In these environs, the bicycle acts as a bridge over this 

barrier to transit use.   

The use of bike-on-bus to transport the bicycle along with the passenger also solves the egress 

problem faced in other countries.  With low levels of biking, agencies so far have generally been 

able to accommodate the few who do bike to transit with FMRs.  However, as bike-n-bus 

ridership continues to increase, it is unclear if this system will continue to work.   
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Figure 5 ï Expansion of Bike-Load in the U.S. during the 2000s (Neff, 2008-2010) 
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Table 5 ï Early Bike-n-Bus Programs ("Case Study No. 9," 1992)  
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2.5 Benefits of Bike-and-Bus - Still Room for Growth 

Every author on bike-n-bus alludes to its benefitsé   

ñThe benefits of bicycle-transit travel in comparison with automobile travel are readily 
recognized: lower air pollutant emissions, reduced highway congestion, lower capital 
costs for park-and-ride facilities, and improved neighborhood environments.ò(Doolittle & 
Porter, 1994).   

ñBike-and-ride offers a number of environmental and societal benefits over the use of the 
private car. The environmental benefits include reduction in energy use, air and noise 
pollution.ò  (Martens, 2004).   

Indeed, it seems sensible that bike-n-bus would be a good thing; biking and transit are 

automatically understood as environmentally friendly and socially conscious forms of 

transportation.  It is no surprise that combining them should yield benefits ï even beyond the 

benefits of each mode on its own.   

Hagelinôs cost-benefit analysis makes the most complete assessment of the gains bike-n-bus 

might yield, separating them out in detail.  Table 6 shows just some of these benefits, along with 

some common costs.  Overall, he finds that bike-n-bus is an unquantifiably good return on 

investment (Hagelin, 2005).   

The benefits of bike-n-bus will fall into one of three categories laid out by Schneider: (1) 

Improving transit by extending its reach (2) providing a transportation alternative for cyclists, and 

(3) diverting people from automobile use (Schneider, 2005).  These categories are generally 

similar to the benefits presented in the FHWA brochure shown in Figure 6.  In this study, the 

benefits of bike-n-bus are presented in similar categories in a slightly different order.   
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Table 6 ï Benefits of Bike-n-Bus (Hagelin, 2005) 

 

 

2.5.1 Gives Cyclists a Lift 

Most fundamentally, bike-n-bus is an added amenity available to cyclists:   

ñBicycle-on-transit services provide bicyclists with the option to take transit to avoid 
riding after dark, up hills, in poor weather, or in areas that do not provide comfortable 
bicycle access (e.g., bridges, tunnels, construction areas, and narrow roads with high 
traffic volumes).  Bicycle-on-transit is also an option for bicyclists who have mechanical 
problems or need to get home in an emergency.ò (Schneider, 2005).   

This study interviewed a transit professional from Houston who expounded on this ideaé  
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ñThe bike lane rider who reaches an unsafe place in the City could combine his trip with 
a bus to continue his trip; or perhaps he reaches a point of heat or fatigue and could use 
the bus to finish his trip. The recreational rider who would rather not ride in the street 
could access the bike trails that are close to a bus route.ò (Houston Metro)   

Indeed, the earliest bike-n-bus programs in California and Seattle were in response to the 

demands of cyclists who could not cross topographical boundaries (highways being for autos 

only).  First and foremost, bike-n-bus is for those who travel by bike.  This view is also the 

consensus among agencies surveyed for this study.  The PACE respondent stated that while 

bike-n-bus could benefit anyone, bicyclists benefit immediately, because they can reach their 

destination more easily.   

These bikers are often individuals who have limited travel options. To them, bike-n-ride offers 

greater flexibility in using their bike, and a back-up should the bike fail or the weather turn foul.  

This means ñBike-and-ride is important from a perspective of social justice as it provides a 

relatively high quality service for people who cannot (afford to) drive a car.ò (Martens, 2004).   

2.5.2 Widens Rider Base for Transit 

Facilitating broader access to transit serves both the needs of individual and directs customers 

to transit.  ñBicycling extends the catchment area of transit services and provides greater 

mobility to customers at the beginning and end of their transit trips.ò (Schneider, 2005)   

ñMost bus riders walk no more than 1/4 mile. Bicycle access to bus stops would appear to hold 

significant potential to expand the transit market area in a cost effective manner.ò ("Case Study 

No. 9," 1992)  As a Metro respondent noted in this survey, ñgiven that bicyclists can access a 

bus stop or train stations three times the distance of a pedestrian, [bike-n-ride] outreach could 

possibly make the transit system accessible to more people.ò (Houston Metro).  (Three times is 

perhaps a conservative estimate ï see Bus routes in need of riders, below.)   
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Individuals in need of transit 

Bike-n-bus offers a particular advantage to the individuals who are most needy.  In his early 

case studies, Replogle found some of the riders were from homes with limited access to a 

personal automobile, emphasizing the importance of bike-n-bus for those with limited mobility.  

Hagelin found 35% of bike-n-bus users do not even hold drivers license (Hagelin, 2007).  Three-

quarters of biking passengers make less than $30,000 per year (Hagelin, 2005).  So, enabling 

those with limited mobility to access transit is no small concern.   

ñDespite the importance of the automobile in American transportation, one-third of all 
citizens do not possess a driverôs license.  Even in suburbia, some 12% of all 
households lack an automobileé Although not suitable for everyone in these market 
segments, bike-and-ride travel may offer a strong appeal to many such people.ò  
(Replogle, 1984) 

Specifically, there are three ways bike-n-bus aids the mobility-limited person. For those so 

distant from transit that they are left virtually stranded, bike-n-bus opens the door to a regional 

transit system.  For those who are reasonably close to transit, it allows them speedier, easier 

access.  Finally, for all those who rely on transit, enabling the use of a bicycle broadens access 

to jobs, shopping, and housing options located well beyond the transit line.   

Bus routes in need of riders 

Better bike access to transit is also good for transit agencies. 

ñThe combined use of bicycle and public transport may also increase public transport 
ridership on specific lines, thereby strengthening the economic performance of these 
services.ò (Martens, 2004).   

People may travel greater distances to reach a bus stop ï up to about 1.5 miles (Hagelin, 2005, 

2007; Replogle, 1984), six times the ¼ mile typically assumed for walking.  This increases the 

area that can be served by a single bus stop by a factor of 36, drastically increasing the number 

of people within range of the bus.  By enabling bicycle access, the same old bus routes 

suddenly cover a wider territory and can have higher ridership.   
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A positive feedback loop 

This could lead to a positive feedback loop, whereby the advantages of bike access can be 

translated into a cost-saving route structure, while still attracting riders.  Hypothetically, if bus 

routes were designed around bicyclistsô range instead of pedestrian walking distance, many 

cost-saving measures could be realized.  First, bicycling would allow greater spacing between 

bus routes.  Rather than spacing parallel routes ½-1 mile apart, transit agencies would only 

need to have routes every 2-4 miles apart.  Bicycles would reduce the need for buses to 

meander through neighborhoods.  Instead, buses could stay on the major streets, and thus 

travel faster.  (These major streets are also where many retail destinations are located.)  

Secondly, bus stops along a route could be spaced farther apart.  This means the bus may not 

have to stop as frequently and could improve its overall speed.  This faster service would still 

serve pedestrian riders along the bus corridor, and it would increase the desirability of that 

transit line.  Those who already ride their bike to transit would find it increasingly desirable to do 

so, because of the faster service.  Faster service might allow the bus line to be extended, 

increasing the agencyôs service area.   

While bus agencies must serve existing riders that accesses transit by foot, such a bus system 

designed around bike access could be acceptable in the large suburban areas not yet infiltrated 

by transit.  By catering to bicycles, transit agencies may be able to extend service beyond their 

current limits.  Martens agrees, saying ñbike-and-ride may strengthen the economic 

performance of specific types and lines of public transport, as it attracts an additional group of 

consumers.ò (Martens, 2004).   

Hagelin concludes with this message to transit agencies: ñThe BOB user survey results showed 

that BOB programs attract new patrons, encourage increased use of transit, and expand the 
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transit service area.ò (Hagelin, 2005).  A PACE representative emphasized, ñItôs all about getting 

people that last mile.ò   

2.5.3 Competitive Alternative to Driving 

Not only does bike-n-bus help cyclists and those already inclined to use transit, it may give 

some travelers a viable alternative to driving a personal automobile.  This yields a number of 

other benefits relating to the environment and reduced dependency on petroleum energy.   

ñBicycle and transit integration is also thought to decrease automobile traffic congestion, 
help reduce air pollution (by reducing motor vehicle trips), and improve the public image 
of transit.ò (Schneider, 2005).    

Biking vs. auto access to transit 

The most direct way bike-n-bus can reduce automobile trips, fuel consumption, and emission is 

as an alternative to automobile park-n-ride (Replogle, 1984, 1987; Replogle & Parcells, 1992).   

ñBike-and-ride may have high shares in total travel in certain localities and during certain 
parts of the day. Suburbs served by a high quality train service are a case in pointïï
here, road congestion and pollution levels may be significantly reduced during rush 
hours.ò (Martens, 2004).   

Transit vs. auto commute 

Bike-n-bus has shown potential for attracting automobile commuters to transit.  This is shown in 

Hagelinôs findings that 24% of bike-n-bus users are new to transit (Hagelin, 2005).   

Even in the Netherlands, Martens found that, while bike improvements mostly cause riders to 

switch their access mode from walking to bicycling, improved accommodation for bicycles did 

attract some new transit customers from among those who previously drove (Martens, 2007).  

What prompted this switch?  Hagelin found many in the U.S. wanted to get daily exercise, 

and/or to help the environment (Hagelin, 2005).   
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Enabling car-free lifestyle 

ñFurthermore, bike-and-ride may help to enable car-free lifestyles, as it will improve the overall 

competitiveness of the ôgreenó modes of transportò (Martens, 2007).  While bikes and transit can 

do a lot to supplement auto ownership, good bike-transit multiplies the effectiveness of each of 

these.  Car-share programs and a host of other alternative transportation modes could also be 

used in conjunction with bike-n-ride to further enable life without a personal automobile.   

ñThe combined use of bicycle and public transport may enable car-free lifestyles as it 
provides a relatively competitive alternative to the car for trips of intermediary and longer 
distances, suggesting a more substantial contribution of bike-and-ride to pollution 
reduction.ò (Martens, 2004).   

Benefits to non-users 

Even those who continue to drive can benefit from bike-n-bus.  Martens finds that bike-n-ride, 

since it caters to the commuter, has the potential to reduce congestion along key corridors and 

critical intersections at the busiest times of day.  This in turn leads to greater emissions 

reductions and improves quality of life.   

Furthermore, BnB stabilizes the costs of travel by providing alternatives that consumers can 

trade off against one another.  By reducing congestion and providing transportation alternatives, 

bike-n-bus can help reduce national dependence on automobiles and foreign oil.  TCRP 

Synthesis 62 summarizes:   

ñAll of these benefits help communities reduce their reliance on single-occupant vehicles 
travel and make their transportation systems work more efficiently.ò  (Schneider, 2005). 

Clearly bike-n-bus is valuable in that it supports sustainable modes like biking and transit.  

ñFurthermore, there are additional benefits that cannot be provided by each of the modes on 

their own.ò (Doolittle & Porter, 1994).  If the combination of biking and transit can coax drivers 

out of their automobiles, many further benefits may be realized.  Simply put, ñMore bicycles 

mean less people are driving, decreasing traffic congestion for drivers, and lowering impacts on 
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air quality.  [Bike-n-bus] encourages both bicycle use and transit useé both for commuting and 

recreation.ò (PACE respondent).   
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Figure 6 ï Benefits of Bike-Transit Integration ("Bicycles & Transit," 1999) 








































































































































































