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With bicycle sales increasing rapidly and with attitudes that regard the bi-
cycle as a toy declining, bicycle travel must be integrated into the urban
transportation planning process. The bicycle is being recognized more and
more as a viable means of urban transportation, but rational planning for
the bicycle requiresdetailed information concerning the nature of intraurban
bicycle travel, information that currently does not exist for U.S. cities.
This paper usesdetailed travel data gathered recently in Sweden to demon-
stratethat bicycle travel closely resembles motor vehicle travel. The data
show that, when bicycle ownership is high and when planners treat the bi-
cycle as a viable means of transportation, the bike is used extensively in
daily travel for a variety of trip purposes. Inplanning for bicycle facilities
in U. 8. cities, transportation planners must recognize that viewingthe bi-
cycle primarily as a recreational vehicle will not meet the needs of most
cyclists. Thebicycle must be integratedintothe urbantransportation plan-
ning process like any other urban transportation mode.

®*MUCH has been said about America's love affair with the automobile, but evidence
indicates that the car will soon have a new rival to contend with as Americans redis-
cover the bicycle. In 1973 bicycles outsold cars in this country for the first time

since reliance on the automobile became a way of life: furthermore, most of those
bikes were sold to adults (9). Both urban residents and transportation planners are
recognizing the bicycle as a potentially viable means of urban transportation. The
purpose of this paper is to review the potential of the bicycle as a means of transpor-
tation and, by using detailed travel data from a medium-sized Swedish city, to dem-
onstrate how the bicycle is used in comparison with other modes of transportation and
why the bicycle should be viewed as an integral part of any urban transportation system.

THE NEED FOR RATIONAL BIKEWAY PLANNING

The list of advantages to be gained by using the bicycle in urban transportation is im-
pressive. Besides benefits to the health of the bicyclist, the urban transportation sys-
tem itself stands to gain from increased use of the bicycle. Reduced levels of air and
noise pollution, fewer serious traffic accidents, lower levels of fuel consumption, less
urban space consumed by parked vehicles, and lower levels of traffic congestion are
some of the advantages that substitution of bicycle trips for motor vehicle trips would
bring to urban areas.

In addition, the bicycle offers a cheap and efficient means of transportation for
those who are either too young, too old, or too poor to own or operatea car. Cur-
rently this carless portion of the population has little choice in matters of transporta-
tion, and for this reason the transportation disadvantaged have been referred to as
captive public transit riders (g). If they do not use public transportation, they must
either walk or rely on the use of a friend's, neighbor's, or relative's car. Therefore,
another factor (13) in support of safe bicycling facilities is the increased freedom of
choice that it affords many urban residents in matters of transportation.

However, transportation facilities in most urban areas today do not encourage use
of the bicycle; in fact riding a bicycle in motor traffic is usually so hazardous that it
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discourages anyone from frequent bicycle use, let alone from substituting bicycle

trips for automobile trips. As many have already recognized (1, 4, 11, 18), if the bi-
cycle is to become a viable, safe, and frequently used means of transportation, proper
facilities must be provided. This means primarily constructing separate bicycle paths
or delimiting bicycle lanes on existing streets to separate bicycles from motor traffic.
In addition, a number of secondary support facilities, such as showers in places of em-
ployment and secure parking places at destinations, are necessary to encourage in-
creased bicycle use. The critical point is that the number of bicycles on the road is
growing so rapidly that the number of accidents involving bicycles and motor vehicles
will continue to skyrocket unless appropriate steps are taken to provide bikeways that
are separate from motorized traffic. For safety, environmental quality, and increased
options for the carless, therefore, transportation planners can no longer afford to ig-
nore the bicycle.

If it is accepted that providing bicycle facilities in U. S. cities is a necessity or per-
haps even an inevitability, then attention must be paid to the careful planning of bike-
ways and to the integration of bikeways into the urban transportation system. Although
constructing facilities will not be so costly as providing highways for automobiles, the
cost of building a comprehensive bikeway system for one city can amount to many mil-
lions of dollars (1). This means that in most cases provision of bicycle facilities will
need to be analyzed within a cost-benefit framework so that facilities are installed
where the demand is greatest. It will be necessary, therefore, to assess variations
in the level of demand for bicycle transportation throughout the city.

The alternatives to trying to predict bicycle demand so as to allocate resources ef-
ficiently are either to do nothing, which is unacceptable, or to provide a comprehensive
system of bicycle paths throughout the urban area, which may be, for reasons of cost,
impossible. Any scheme that provides bicycle paths on a selective basis must, if it is
to be rational, forecast demand so that bike facilities are located where they will be
most heavily used. Citizens and city officials who have begun to plan for bikeways
recognize the necessity of predicting levels of demand and the difficulty in doing so

LACK OF ADEQUATE DATA ON BICYCLE TRAVEL

Bicycle demand is currently very difficult if not impossible to predict because so little
is known about the nature of bicycle travel, especially how bicycle trips compare with
those made on other modes of transportation (4, 11, 14, 16). This lack of knowledge
about bicycle travel reflects the dearth of appropriate data sources in this country.
Urban transportation studies (8) have consistently overlooked nonmotorized transporta-
tion, and so it is not surprising that the needs of the pedestrian and the cyclist remain
poorly understood.

To overcome the lack of information on bicycle travel in this country, a number of
surveys have been undertaken. Some have identified potential bicycle trip generation
or destination areas (6, 7, 20), some have studied levels and types of bicycle use (86, 7,

16, 17, 20) or have identified the characteristics of bicycle users (6, 17, 19), but none
of the data collected contains detailed and comprehensive information on bicycle travel,
and only one study permits comparison of bicycle trips and trips made by other modes
of urban transportation, The one study that does compare bicycle use with other modes
(16) deals only with commuting; information on bicycle trips for other purposes was not
collected.

Major drawbacks to the data gathered in these studies relate to the sampling pro-
cedures, the method of data collection, and the scope of the studies. The sampling
procedures used do not permit inferences to be drawn to the general population be-
cause the respondents either are selected nonrandomly (4, 7, 20, 16) or are taken
from a particular segment of the population such as those with registered bicycles or
members of bicycle clubs (4, 6, 17). The method of data collection also presents a
problem because (a) the questionnaires were mailed and (b) respondents were asked to
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recall in general terms how often they used their bicycles for each of a small number
of trip purposes such as shopping or going to work. The problems associated with data
gathered in this way have been documented, and ways of circumventing the problems
have been outlined (10). The most critical problem with the data obtained in these
studies, however, is that the information pertains only to bicycle use and does not
permit evaluation of the role of the bicycle in the total intraurban travel of the house-
hold. There is no way to view bicycle use in perspective or to compare bicycle trips
with trips made by other modes. Because no suitable U.S. data source was found, this
study uses data gathered recently in Sweden to investigate questions regarding the
place of the bicycle in urban transportation.

UPPSALA HOUSEHOLD TRAVEL SURVEY

The best data currently available for assessing the use of the bicycle in urban trans-
portation were collected in the Uppsala, Sweden, household travel survey. In spring
1971 a unique, disaggregate, longitudinal data set was collected in Uppsala, a medium-
sized city with a population of 120,000 located about 50 miles (80 km) northwest of
Stockholm. Marble, Hanson, and Hanson QQ) give a detailed description of the survey
design and procedures. The survey collected detailed data on the intraurban travel
behavior of a panel of about 300 sample households selected randomly from six prede-
fined life-cycle groups.

A self-administered travel diary was kept by every household member older than 16.
For 5 consecutive weeks, members of the panel recorded the details of all trips made
outside the residence. A trip is defined as a series of movements that begin and ter-
minate at the home. One or more locations may be visited in the course of the journey,
and these interruptions on the trip are referred to as stops. For each stop on each
trip, the panel members recorded the times of arrival at and the departure from the
stop, detailed information on the reason for making the stop, amount of expenditure
{if any) made at that stop, and the mode of trangportation used on that log of the journey,
The following seven modes were explicitly recognized: walk, bus, bike, car driver, car
passenger, taxi, and motor scooter. An eighth category, designated other, was used
for all other modes including motorcycle, horse, and even elevator.

When the study was undertaken, Uppsala had no special provisions for bicycle trans-
portation although about 70 percent of the households owned one or more adult bicycles,
and the bicycle was considered a means of transportation rather than a toy. Therefore,
these data should be of particular interest to planners in this country because they show
how the bicycle can be used in urban transportation when bicycle ownership is relatively
high but when the bikeways and attendant facilities are lacking, as is the case in most
U.S. cities. The Swedish data, therefore, give some idea of what the situation could
be like in the United States shortly if bicycle ownership among adults continues to rise
and no special bicycle facilities are installed.

EXTENT OF BICYCLE USE

The first question to be addressed in analysis of the travel data deals with the extent
of bicycle use in comparison with other modes. That is, How often is the bicycle used,
and how does bicycle use vary with stages in the life cycle? The data show that, al-
though as in the United States the car is frequently used, walking, biking, and riding
the bus are important modes. Bicycle movements accounted for 11.6 percent of the
total number of movements made by the 296 households during the 5-week recording
period. Because the study was conducted in early spring (March 31 to May 6), this
figure represents serious bicyclists who are not deterred by cold and often wintry
weather.

Bicycle use appears to remain fairly stable throughout the various stages in the
life cycle until retirement, when, as might be expected, bicycle use is less frequent.
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The elderly are also the only group who do not use a bicycle more often than the bus.
The predominance of the bike over the bus was unexpected inasmuch as bus system
operation in Uppsala at the time of the survey was efficient and extensive. The re-
mainder of the analysis examines the nature of bicycle use for the sample as a whole.

CHARACTERISTICS OF BICYCLE USE

To estimate the nature of the demand for bicycle transportation requires that a number
of bicycle travel characteristics be examined. Among those considered here are the
distribution of bicycle trips throughout the week, the trip purposes accomplished by
bicycle, the length of bike trips, and patterns of expenditure on bicycle trips.

When the distribution of bicycle movements throughout the week is examined in
comparison with other modes, it is clear that the bicycle is used primarily on week-
days. Only a small proportion of bicycle movements are made on the weekend: 6.5
percent on Saturday and only 4.2 percent on Sunday. Although the overall level of
travel activity declines on the weekend and especially on Sunday, the weekend propor-
tions of movements on other modes are not so low as they are for the bicycle. This
temporal pattern of movement frequencies suggests that the bicycle in particular
might be closely associated with the journey to work. Also, the fact that bicycle
use does not increase during the leisure time provided on the weekend indicates that
the bicycle is being used primarily as a means of urban transportation rather than for
recreation. To determine whether the bicycle is frequently used for the journey to
work and whether recreation is, in fact, of relatively little importance in bicycle
travel, the next portion of the analysis examines the specific purposes for which bi-
cycle trips were made.

The data show that in Uppsala the bicycle plays an especially important role in the
journey to work; 21.6 percent of all stops made at the workplace were made by bike.
Just how important the bicycle is on the work trip is clear in the light of the fact, men-
tioned earlier, that about 11 percent of all movements are made by bike; for travel to
the workplace, the proportion nearly doubles. This high incidence of bike use on the
work trip could in part account for the relatively low level of bicycle usage among the
elderly who, by definition, no longer make the journey to work.

Analysis of trip purpose indicates, further, that the bicycle is used relatively often
to run errands or to carry out business within the neighborhood. For instance, at
least one-tenth of all stops at supermarkets, kiosks, flower shops, libraries, banks,
and post offices were made by bicycle. However, although bicycle stops at these local
retail and service establishments are well-represented, the bicycle does not appear to
be used frequently to make social visits, nor is its use for recreational activity out-
standing. One interesting point is the frequency with which the bicycle is used to
travel to a stop where the purpose is to change mode. These are most likely trips
wherein cyclists ride to the train station, park their bikes, and take the train.

The fact that the bicycle seems to be used primarily for the journey to work and
for local trips raises the question of whether the bicycle is used primarily for single-
purpose trips or whether longer, multistop trips are made by bicycle as well. The
analysis shows that about 40 percent of all movements by bike are associated with
traveling to the first stop on a trip; similar percentages are found for bus (43 percent)
and automobile (37 percent). The bicycle is also comparable to the other modes in
terms of the proportion of stops that occur on trips of greater duration. Thus, although
the majority of bicycle movements occur on one- or two-stop trips, the bicycle, like
other modes, is occasionally used for longer, multistop journeys.

The final question about the nature of bicycle use concerns patterns of expenditure
related to bicycle travel. If the bicycle is used like any other mode of urban trans-
portation, expenditures at locations visited by bicycle should be comparable to those
made when other modes are used. In Uppsala, 80 percent of all stops involved no ex-
penditure at all, and 11.8 percent of the no-expenditure stops were made by bike. In-
asmuch as 11.6 percent of all stops are made by bicycle, it is clear that the bicycle
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is being used as often as other modes for travel that involves making an expenditure.
Furthermore, in regard to the amount of the expenditure, the bicycle is not used only
for making minor purchases.

SUMMARY

This paper has examined the rationale for gaining greater understanding of bicycle
travel in urban areas and has described how the use of the bicycle compares with the
use of other modes of urban transportation. If concern for the safety of cyclists is
genuine, facilities appropriate for bicycling must be provided. If these facilities are
to be provided on a rational basis, we need to know more about the characteristics
of bicycle travel and the nature of the demand for bicycle travel in urban areas. In-
formation enabling the rational planning of urban bikeways does not currently exist in
this country.

The primary purpose of this paper has been not to review bicycle use in Uppsala,
Sweden, but to demonstrate that when detailed data like these are examined it is evi-
dent that the bicycle is used as a viable means of urban transportation, not as a means
of recreation. Integration of bicycle travel into the urban transportation planning
process requires recognition of the fact that the bicycle must be planned for like any
other mode of urban transportation. Scenic bikeways along abandoned railroad rights-
of-way will not suffice.
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DISCUSSION
Kenneth Markve, Metro-Transportation Program, New Orleans

The paper by Hanson and Hanson is a positive step toward integrating the bicycle mode
into the urban transportation planning process. I would question whether the survey
done in Uppsala, Sweden, has applicability in the United States. The authors make an
analogy between travel in the United States and travel in Sweden, and it is difficult for
me to resolve whether the factors governing travel in the United States are the same as
those in Sweden. If they are, then the bicycle is a viable mode of transportation for

U. 8. urban areas. However, engineers lack the criteria or the know-how to determine
the bicycles per hour or per time interval needed to justify an exclusive lane or partial
use of an ordinary transportation lane for bicyclists.

I advocate incorporating bicycles into the urban transportation planning process and
would suggest that all bicycle advocates in urban areas include bicycle planning as a
line item in all of the unified work programs they deal with. It was through this
process that an adequate bicycle plan was developed for Boise, Idaho, when I was
the transportation planner there.

If the bicycle is to be planned for like any other mode of transportation, then a bi-
cycle or pedestrian capacity manual, similar to the Highway Capacity Manual devel-
oped by the Highway Research Board in 1965, must be developed. This bicycle capac-
ity manual should have speed, volume, and density curves similarto those in the High-
way Capacity Manual. Bicycle lane widths should be specified, and methods of pre-
dicting bicycle person trips per typical household should also be included. The type of
signing and signaling for bicycle lanes, equestrian trails, and pedestrian walkways
should be included in this manual and in the Manual of Uniform Traffic Control Devices.

We must not forget the objectives of urban transportation planning. In too many
cases advocating a specific mode has left that mode in a framework that cannot be in-
corporated because of its merits as a people-moving facility into the total transporta-
tion picture.

Again let me state that I advocate including bicycle planning in the urban transporta-
tion planning process, but, until clear-cut objectives and clear-cut information on the
characteristics of bicycles, pedestrians, and all nonmotorized vehicles have been
thoroughly examined and documented, it will be very difficult for engineers to justify
bicycle lanes for urban areas.

AUTHORS' CLOSURE

We wholeheartedly agree with Markve's point that we need clear-cut objectives and
clear-cut information on the nature of bicycle and pedestrian travel before we can plan
wisely for bicycle or pedestrian transportation systems. Our paper was offered as one
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step toward providing the kind of information needed. The intent was not to draw
analogies between bicycle travel in Sweden and that in the United States but to show

the extent to which bicycles can be used as a mode of transportation in a medium-sized
city when people view the bicycle as a transport vehicle rather than as a recreational
one. The other major purpose of the paper was to illustrate the kinds of insights into
bicycle travel that can be gained from detailed travel data such as those contained in
the Uppsala household travel survey. At present there are, unfortunately, no such
data available for an American city. U.S. studies of bicycle trip generation and dis-
tribution are an essential prerequisite to the planning process.





