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Bicycle facilities are one of the transportation
control measures (TCl4s) identified by the Clean Air
Act Amendments of 1977 for evaluation as a technique
to decrease dependence on autoÍrobiles and thereby
improve air quality. The Clean Air Act of 1970 re-
quires that each TCM be evaluâteil for its feasibil-
ity for use by regions that have air quality prob-
Ie¡ns. The corunon measure of feasibility used in
northeastern Illinois (a six-county area that sur-
rounds and includes Chicago) is the cost per ton of
pollutant elinínated by a TCM. This report evalu-
ates the cost-effectiveness for air guality improve-
rnent of bicycle facilíties for comnuters at transit
stations. In addition, a socioecononic inpacts as-
sessrnent required for all TCMs is included.

The analysis of air quality benefits potential-Iy
attributabl-ê to bicycling depends on estimates of
existing and potential bicycling patterns in the re-
gion. Bicycle trips neither cause nor decrease air
pollution--only when bicycle trips divert trips from
other modes, prinarily automobiles, can air quality

Transportation Control Measure Analysis: Bicycle Facilities

SUZAN A. PINSOF

The Clean Air Act Amendments of 1977 require that areas that have air quality
problems examine the¡r ttansportat¡on system and implement measures to re-
duce automobile emissions. One of these measures is the ¡mprovement of
bicycle fac¡lit¡es. The purpose of th¡s paper is to determine the air qual¡ty ¡m-
pact and cost+ffect¡veness of b¡cycle fac¡l¡ties as a transportat¡on control mea-
sure (TCM) for air quality in northeastern lllinois. A case study, based on a
survey of the users of commuter bicycle parking at a commuter railroad station
and a rapid transit stat¡on ¡n a Chicago suburb has been used to determine these
impacts. ln addit¡on to the air quality benefits and associated costs of current
levels of commuter bicycling ¡nWilmette, some theoretical benefits and costs
are calculated by extrapolation from the survey data and application of avail-
able ridership information for one of the stat¡ons. From the current level of
bicycle trips to the stat¡on and the theoretical lim¡t of potent¡al trips, a ranqe
of possible emission reduct¡ons and costs are calculated. Actual potent¡al a¡r
quality benef¡ts and costs lie somewhere w¡thin th¡s range. Bicycle facilities
are ¡mplemented locally and bicycling act¡vity var¡es cohsiderably from one
commun¡ty to another. For these reasons, the impacts of b¡cycling are best
considered at the locâl scale. Fo¡ compârison to other TCMS, cost+ffective.
ness figures can be used. Even fairly expensive bicycle support facilities are
found to be very cost effective for air quality improvement in relation to other
measures. Each TCM must be evaluated for its socioeconomic as well as its
a¡r qual¡ty impact. Th¡s evaluation ¡s also presented. Bicycle facilities are
found to have few socioeconomic drawbacks.
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improvements be credited to then. Buses cause pollu-
tion too, but an increase in bicycle use would have
to be great before it caused a reduction of bus ser-
vices. Therefore, it is the shift from automobiles
to bicycles that must be quantified.

Transportation surveys hâve generally neglected
to collect infor¡nation on bicycle travel in this re-
gion, as h'e1l as el-sewhere (1r p. 10). ¡4ore spe-
cifically, the U.S. Environmental Protection
Agencyrs (EPA) Bicycling and À1r Quality Inforrnatlon
Docunent, notes only one study (of a bicycle bridge
in Eugene, Oregon) in which the modal shift fro¡n car
to bicycle associated with a bicycle ¡neasure was
quantifieil (1' p. 70). one other example is the
Chicago Area Transportation Studyrs (CÀTS) analysis
of new storage facilities inslalled by the lllinois
Department of Transportation at corùnutêr rail sta-
tions (2).

These studies represent the ¡nost direct way to
forecast potential demand for bicycle facilities and
resulting air quality improvements. The ideal study
to forecast potential dènand for bicycle facilities
would combine the measurement of actual changes in
use in response to new facilities v¡ith surveys that
question users about mode change. If controlled for
other variablesr this information could then be
generalized to similar locations wherè facilities
are being planned.

In northeastern IlIinois, general information on
bicycte use was calculated in 1978 by the North-
eastern Illinois Planning Conrnission (3). This
study provides an estimate of regional bicycle use
and potentia.l" modal shifts. By using a method de-
veloped by CarI Ohrn for Barton-Aschman Associates,
ít was deternineal that 10.4 percent of all home-
based trips could be attracted to the bicycle if a
complete grid of bikeways and appropriate suPport
facilities were provided. By applyíng regional data
developed by CATS, an estimate can be mâde of auto-
mobile vehicle niles of travel (WlT) that could be
diverted to bicycles.

There are two najor problens with this approach.
Firstr ohrn's percentages assigned to potential bi-
cycle use are based on a comprehensive grid system
of class I ãnd 2 bikeways in the region. Such a sys-
Èem vrould bê technically infeasible as weÌI as eco-
nomically and politically inpossible in many parts
of the region. Also' the idea that bikeway construc-
tion is generally the best way to encourage bicycl-
ing is a subject of controversy. Second, the costs
associated wíth this regional estimate are impos-
sible to determine. since cost-effectiveness fig-
ures are needed to compare one TCll with another, a
different approach is needed to establish air qual--
ity benefits attributable to bicycle facilities.

For thís study, a demonstration project was not
possible and a review of the l-iterature did not un-
cover a reasonable model for estinating modal shift
from cars to bicycles. rnsÈead' an existing facil-
ity in the region is analyzed by observing the bi-
cycle use and by surveying bicyclists about their
modes of transportation when they are not bicycling.
This type of survey reveals the existing use pat-
terns associated with this facility. Results of the
survey are used to calculate VltT and associated pol-
Iution diverted by Èhe users of this facility. The
costs associated with this systen and the cost per
ton of emissions diverted are then cal-cul-ated.

The survey results, however, do not indicate what
the use pattern was before the present facilities
were instaLled nor what further use could be stimu-
Iated by other facilities. One approach to the
problem of èstinating future use is to calculate a

denand range. A demand range defines the lowest and
highest possible bicycle use for a given purpose or
facility (!). A reasonable ,estimate of the potential
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use that night be stimulåted by measures to increase
bicycle use Iies somewhere between these extrèmes.

In this study, a demand range is used to identify
these extrènes and a range of enissions reductions
and costs that are associated with bicycle use are
then calculated. Potential. de¡nand is not identified
because to do so would require as complete an analy-
sis as possible of the many factors known to in-
fluence bicycle users. AIso, a de¡nand range can be
generalized with greater conficlence than can a po-
tential level of use estimated for a specific com-
nunity.

Trdenty-seven factors associated vrith bicycle use
have been identified by EPA (1' p. 16). One factor,
climate, is relatively quantifiable and generally
consistent throughout the northeastern Illinois re-
gion. Previous estimates of potential bicycle use
for this region have not atte¡npted to take account
of weather. Since climate deterrnines the number of
cycling days for rnost bicyclists, it is an important
factor in calculating use and therefore has been
taken into account in calculations of the emissions
saved in this case study. CJ-imate is especially sig-
nificant in relation to air quality. For example,
although bicycling occurs primarily within just a
seven-month period from April through October, this
period coincides ¡¿ith the season of highest ozone
read ings ,

we coul-d argue that the air quality impact of a
shift from cars to bicycles should be weighted to
reflect this coincidence. This operation is beyond
the scope of this reportt however' note that the
overall air quality benefits attributable to bicycl-
ing might be greater than those calculated due to
the coincidence of the bicycling and ozone seasons.

METHODOLOGY

This report analyzes the air quality benefits at-
tributable to bicycling by conmuters who park their
bicycles at the two commuter stations in wilmetter a
suburb of Chicago--the Chicago North !{estern Rail--
road (CN!,¡) and the Chicago Transit Authority (CTA).
The trip from home to transit station has good po-
Èential for diversi{n from automobiles to bicycles
since it often involves a reasonable distance to bi-
cycle by people yrho are carrying a light load.

The community of Wilnette v¿âs chosen because it
has relatively better facilities than other communi-
ties for bicycle and transit commuters. Bicyclists
were surveyed at both locations and enissions reduc-
tions attributable to bicycle use are calculated for
trips to both. A demand range is calculated for only
the CNW station because the necessary residential
information was available for that station alone.

The bicycì-ists were surveyed at the two stations
on Þlay 7, 1980' during the morning-rush Perioil
(6:15-9:30 a.¡n.). Each cyclist answered three ques-
tions concerning bicycling !o the transit stations:

l-. How far does he or she cycle to get Èo the
stat ion?

2. How often does he or she cycle to the sta-
tion? and

3. How does he or she get there when not bicycl-
Íng--wa1k, bus¡ drive' autonobile passenger, or
drive to the city?

Virtually every cyclist was approached and out of a
total of 96 bicycles parked at the two locations, 88
cycl-ists responded to t,hese questions.

For those respondents who use a car for some or
all of their trips (when not cyclíng) the V'lvlT not
traveled by car when the person cycled is cal-
culated. Sone of these trips involve automobile
drivers (park-and-ride), sorne automobile passengers
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(kiss-and-ride), and some who drive to the city e¡hen
not cycling to the station. The kiss-and-ride trips
are assigned tvrice the VMT as the park-and-ride
trips. Those who always bicycle and those who walk
or take the bus yrhen not cycling are not counted as
having diverted automobile v¡¡tT when bicycling.

hlilmette has a large transit ridership and a good
bus system. The bus service in some communlties is
not as good äs in ¡{ilmette. In Wilmette, even a
very high level of bicycling would probably not af-
fect bus ridership enough to cause a reduction of
bus service. Therefore, diversions from bus to bi-
cycle are not expected to have any air quality in-
pact. In co¡n¡nunities that have poor or nonexistent
bus service, bicycle-support facilitíes rnlght have a
greater air quality impact because nore trips per
capita are currentl-y being made by car that could be
diverted to bicycles. For this reâson, the vlitT
diversions and the air quality inpacts for Wilmette
as the bransportation ¡nix now exists and as it might
be vrithout ä bus syste¡n are calculated. The automo-
bile vl4T that vrould be diverted by bicycling if no
bus service existed is calcuLated by dividing the
bus trips betvreen park-and-ride and kiss-and-ride in
the proportion represented by the survey responses.

CLIMATE

Weather was mentioned by many of the survey respon-
dent.s, often spontaneously, when asked about the
frequency of cycling to the station. The number of
cycling days on which bicycle use could reasonably
be expected are caLculated and the yearly calcula-
tions of actual and potential e¡nission reduction are
based on that number of days.

Àpril through October has been chosen as a rea-
sonable bicycling season in the Chicago area. At
least half of the days in these months have low tem-
peratures no colder than 40oF. Low temperatures are
usually late night or early morning readings so the
daytime temperature on a day when the Iow is 40oF
will usually be between 45o and 80oF. In addition
to cold weather, precipitation is a deterrent to bi-
cycle riding. Since this study deals with conmuters,
the probable ¡nonthly bicycling days based on 5 days
per week, or an average of 21 days per month, are
caLculated.

The nurnber of cycling days per year are deter-
nined by subtracting the number of days with ¡neasur-
able precipitation from these months. This nurnber
represents the minimun number of cycle days; a nun-
ber of respondents indicated that they also cycle in
inclement greather. À Boston survey found that cycl-
ing activity decreases when the tenperature is bel,ow
40oF¡ however, the effect of temperature may be
overestimated. The Boston survey found that 10 per-
cent of the student population bicycled for 10-I2
¡nonths of the year, and 22 percent bicycled for 6 to
9 nonths (!, p. 18).

PrecipiÈation is probably more inhibiting than
temperature (1, p. 18). The average number of days
that have neasurable precipitatlon for the seven-
tnonth bicycling season is 9.5 days/month. Therefore,
the average number of cycling days per 217-day sea-
son is

3l - 9.5 = 2L.5 x 7 months = 150.5 cycling days,/year.

If this number is facÈored for a five-day workweek
(2l-day work nonth and 147-day season), the comrnuter
cycling days can be determined as follows:

9.5 + 31 = 0.306 x 21 = 6.43 rain days

2I - 6.43 = 14.57 x 7 months = I02 commuter cycle
days/year.
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The vl,tT per day diverted were multiplied by the
number of corunuter cycling days and the emissíons
diverted erere calculated according to EPA Mobile 1
model for 1982 emissions. The same calculations were
done for the without bus service scenario with the
report€d bus trips divid€d between the tero Èypes of
auto¡nobile trips according to their actual distribu-
tion among those surveyed. These calcuLations are
done for the CNW and CTA stations.

A detnand range is calculated for the CN!{ statiori
ãIone. The actual use observed and enissions eli¡ni-
nated by the present facilities serve as the low end
of the demand range. The high end (or theoretical
límit) for bicycle demand for this trip is calculat-
ed by using infortnation on the percentâge of cNW
riders who live within average bicycling distance of
the station (4). Emissions reductions and costs are
calculated for the low and high ends of the de¡nand
range. The costs attributed to the lonest (current)
level of bicycling to the station are those of the
current parking facilities. Assigned to the highest
level (theoretical li¡nit) of bicycling are the costs
of improved parking faciliÈies and a rules-of-the-
road enforcetnent progran that, although not y¿hotly
attributable to cotilnuter activity¡ would be neces-
sary if bicycling increased greatly durÍng the tnorn-
ing rush hour. The lowest level of bicycle demand
(present actual use) and the theoretical linit for
demand thereby define a range of potent,ial demand,
associated emissions reductions, and costs per ton
of pollutant eliminated.

RESUI,TS

The number of bicycles in the racks at the end of
the survey period was 75 at the CNW station and 21
at the CTA station. These numbers are consÍstent
with the numbers counted on Èlay 6 and are probably
typicâl for a fair day at thís time of year. The 75
cyclÍsts at the Cli¡W station represent 5.3 percent of
the regular conmuter riders at that station based on
a daiì.y average ridership of I42I (5). The 2I cy-
clists parked at the LÍnden CTA station represent
0.85 percent of the morning rush-hour ridership (6).
The average trips of the bicycJ.ists surveyed $rere
1.33 ¡ni1es at the CNW station and 1.7 nlles at the
CTA station. The longest trip to the CNW station was
3 miles and to the CTA station, 5 ¡niles.

The survey answers also indicate that mosÈ of
those commuters who bicycle to the station do so
daily during the bicycling season. This fíndlng in-
dicates that bicycles are being used as a regular
transport alternative.
Emissions Calculations

Most bicycle trips to conmuter stations are less
than 2 miles. Cold-start enissions, at an average
speed of LB mph, last for 505 s, in which time the
car would travel approxirnately 2.5 niles. Therefore,
nost bicycle trips to conmuter stations that replace
automobile trips are replâcing trips nade in the
cold-start phase. The calculations for diverted
e¡nissions are based on EPA 1982, 100 percent cold-
start enission factors (7).

Calculations are made for the three do¡ninant pol-
Lutants associated with automobile use: hydrocarbons
(HC), carbon monoxide (Co), and nitrogen oxide
(NOx). The calcuLations for the actual auto¡nobile
VMT diverted (with and e¡ithout bus service) by cur-
rent bicycle trips to the tvro stations are sum-
¡narized in Table 1. These calculations represent the
air quality benefits attributable to the 1ow end of
the demand range. They are based on the number of
autonobile trips being diverted by the current bi-
cycle trips to the commuter stations.
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Table 1. Low estimate of demand range,

acalculated by ûuttiplying estimated hydrocarbon emissioûs (5.83 g/mile) by
estimated VMT/day dive¡ted f¡om automobile travel by number of commuter
cycling days/year (l 02).

bcalculâled by multiplying carbon moûoxide emissions (??.S? g/mile) by esti-
mâted VMT/day dive¡ted from âutomobile travel by number of commuter
cycling days/year (l 02).

ccalculated by multiplying nitrogen oxide emissions (2.54 Elmile) by estimated
VMT/day diverted froñ automobile travel by number of commuter cycliûg
days/year (102).

Reductions in automobile emissíons due to bicycle
use depend on the level of bicycle use and how many
bicycle trip6 are replacing autornobile trips. Esti-
mates of potential reductions in emissions depend,
in turn, on estimates of potential bicycle use or
demand. walsh (4) has suggested that a demand range
be calculated by using a low estimate based on
actual use and a high estirnate based on the number
of trips that could be rnade by bicycle. The length
of the trips in the high estimate would be that of
the average current trip made by bicycle.

The emissions diverted by the l¡ilmette bicycle
trips represent the smallest benefit potentially at-
tributable to that facility, the low estimate. The
quantity of emissions diverted by aII possible trips
within the average trip-generating radius represents
the highest benefit theoretically possible for that
facility, the high estimate. Potential benefits lie
somewhere in between.

A de¡nand range can be calcul-ated for the CN$l bi-
cycle commutèrs by using information on the resi-
dential distribution of cNw comnuters. The average
length of a one-way bicycle trip to the CNW station
is I.33 ¡niIes. Twenty-one percent of the regular
co[unuters live within approxirnateJ.y 0.5 mile of the
CNw station (8). These riders are ¡nost likely to
walk to lhe station. [Seven of our respondents bi-
cycled only 0.5 mile' but this nust be compared with
the 49 bicyclists within the l- to 1.5-mile radius.
ohrn and others also identified 0.5 mile as a walk-
ing radius (9).1 Almost 41 percent of the ridership
Live withín the quarter-sections adjacent to the cNw
station, vrhich places then within the 0.5- to I.5-
mile radius associated with cycling by thls survey
and other studies (l' p. 17; 9). Daily ridership at
the wilnette station is 142I; 40.8 percent of this
ridership (580 riders) would Iive within the average
bicycling radius. Thus, the demand range varies be-
tween a l-ow of 75 riders (71 surveyed plus 4 bi-
cycles already parked) or 5.2 percent and a high of
580 riders or 40.8 percent ridership. Potential de-
mand lies sonevrhere within the demand range. walsh
suggests that 50 percent of potenlial short-distancê
trips could be diverted to bicycles (4); in this
case, 20.4 pêrcent of the ridership. This is by
other estimates a high figure. Bikeways in North-
eastern IIlinois suggests that 7.5 percent of t.rips
to transit stations could potentially be diverted to
bicycles (3, p. 39). In Madison' Wisconsin' 13 per-
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cent of aII vehicle trips are made by bicycle (!r p.
10).

For the purposes of this analysis, the enissions
that could be diverted at the high end of the demand
range are calculated and, together with the 1ow end
calculations, serve as a range of emissions divert-
ed. Some of the costs assocíated with approaching
that limit are also compute¿l and annualízed. MÍni-
mum improvements needed for ¡naximu¡n bicycling activ-
ity would inelude increased storage facitities and a
bicycle rules-of-the-road enforcement program.

r.f 5.2 percent of the CNW ridership diverts 54.08
niles of automobile Eraf.fic/day, then 40.8 percent
of the CNW ridership would divert approximately
418.2 miles of autonobile traffic,/day with bus ser-
vice. Were there no bus service, 155.3 ¡niles would
be diverted by current bicycling; 40.8 percent of
the CNvl boardings would dívert approximately 1218
¡niles of automobile traffic/day without bus ser-
vice. The high range of emissions associated with
these VMT are sum¡narized in the calculations below.
These figures represent. a theoretical limit rather
than a potential estinate.

For the Wilmette CNW Station with bus service,

HC emissions = 5.8 S,/nile x 418.2 nile = 2425.56
g/day x I02 days = 247 407.12 g/year = 0.273
tons/year.

co emissions = 97.57 g/mile x 418.2 mile = 32 439.77
g/day x 102 days = 3 308 856.9 g/year = 3.65
tons/year.

NO* emissions = 2.54 g/níLe x 418.2 mile = I 062.23
g/day x 102 days = I08 347.3 g/yeat = 0.119
tons/year.

For a si¡nilar com:munity without bus service,

HC emissions = 5.8 g,/rníIe x 1218 mile = 7064.4
g/day x I02 days = 720 568.8 g/year = 0.794
tons/year.

co emissions = 77.57 g/mile x I2I8 mil-e = 94 480,26
g/day x 102 days = 9 636 986.5 g/year = L0.62
tons/year

NO* emissions = 2.54 g/n|Le x 1218 mile = 3093.72
g/day x 102 days = 3I5 559.44 g/year = 0.348
tons/year.

The range of emissions that can be saved by bicycl-
ing to the wilrnette CNW station and a similar sta-
t.ion not served by bus are sumrnarized in the list
below.

The range of emissions eliminated in Wilmette
with bus service is as follows:

HC, from 0.035 tons/year to 0.273 Eons/year¡
CO, from 0,472 Eons/year to 3.76 tons/yeari and
NOx, from 0.015 tons/year to 0.119 tons/year.

For a similâr conmunity without bus service, the
following range of e¡nissions would be eliminated:

HC, from 0.102 tons/year to 0.794 tons,/year;
CO, frorn I.35 tons,/year to 10.62 tons/yeart and
NOx, from 0.044 tons,/year to 0.348 tons/year.

Cost-Effect iveness

I'lany costs and benefits can be attributed to bicycl-
ing. If the proportion of all bicycling for dif-
ferent purposes is known' then a portion of the
costs of the entire bicycle support system (e.9. 

'bicycle routes, automobÍIe, parking, education, and
promotion) can be assigned to eâch purpose. The
amenities of the entire Wilmette bicycle system--on-
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ltem
CNW Station
(n = 71)

CTA Station
(n = 17)

VMT/day by bicycle
VMT/day diverted from automobile
VMT/day that would be diverted from
automobile if no bus service available

Air quality benefits with bus service
(tons/year)

HCa
cob
No*"

Air quality benefits for similar
community without bus senice
(tons/year)

HCa
cob
Nor "

18 1.4
54.08
l5 5.3

0.035
0.472
0.015

0.102
1.35
0.044

0.031
0.41 5

0.014

0.057
0.762
0.02 s

5l .8
41.6
87.4
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street routes, signing and improvenents, parking
facíIities, and a nodest prornotíon and education
progra¡n--serve commuters, but the cost of these
facilities cannot be sotely attributed to commuter
bicycling. The costs of parking facilities at the
tyro conmuter stations are the main costs attribut-
able to commuter bicyclinq.

Item Cost ($)
CNhl station parking

Shelter for bicycle racks 14 000
Bicycle racks, tyro locations I 200

15 200
CTA station parkín9

Bicycle racks
Total

600
15 800

If we assurne a lo-year life for these facilities,
the costs are annualized by using a 12 percent dis-
count rate and a capital recovery rate of O.L77z

CNW: $I5 200 x 0.177 = 92690.4/yeat.
CTA: $600 x O.I77 = $106.2,/year.

The costs of eliminating air pollution with co¡n-
muter bicycling to Wilnetters commuter rail and pub-
lic transit stations are summarized in Table 2.

The ¡ninimum costs associated with provision for
the 580 bicycles associated with the high end of the
demand range Ìroul-d include 430 nev¡ parking spaces
and a bicycle rules-of-the-road enforce¡nent program
such as was implemented in Niles, Illinoisr to help
alleviate so¡ne of the traffic conflicts that might
occur with a large increase in bícycling (1, p. 48).

Niles adopted an enforcement program in which
sunmer wardens stopped 6000 cyclists and issued
warnings and instructions about proper bicycting
techniques. Bicycle-related accidents in the town
went from 17 to 3 during the summer of 1925. The
cost of this program was the salary of the officer
in charge of the progra¡n and approximately tI4 000
for sum¡ner wardens and their uniforns. The $14 000
(inflatetl for 1980 dollars) can be solely attributed
to bicycling improvement. An inflated cost of
922 400 for enforcenent could justifiably be ât-

Table 2. Costs of eliminating air pollution with commuter bicyding facilities,

Low Cost Bstimate ($/ton)

Pollutanl
Amount/Year
(tons)
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tributed to the high end of the demancl range, but
the police officerrs time woul-d probably be used in
some other way were there no enforcement program.
That salary \di11 not be attributable to bicycling
irnprovenents.

ff we assune that the new parking was comprised
of 30 bicycle lockers and sheltered rack spaces for
400 bicycles, the costs of the high end of the de-
mand range would be as folloers:

ftem
30 bicycle lockers at

$300/bicycle
400 bicycle rack spaces at

$r4 000,/I00
Enforcement program at

û22 400/yeat
Total

Cost (S)
9 000

56 000

224 000

289 000

Again, assuming a I0-year tife for these facili-
ties and a capital recovery factor of 0.I77, the
cost-effectiveness figures would be based on a cost
of $53 843.40/year. These costs would be added to
the costs already incurred at thè CNW facility in
wilmetÈe to determine the cost*effectiveness of the
high end of the range3

$289 000 + ls 200 = $304 200.

The costs of eliminating one ton of each pol-
lutant at the high end of the demand range are sum-
marized in comparison to the low-end figures in
Table 3.

Socioecononic Impacts

The socioeconomic impacts for all of TCM evaluations
for this region were prepared by James Jarzab of the
Northeastern Illinois Planning Commission (10) .

Improved bicycle facilities have few negative
socioecono¡nic impacts associated with them. fmprove-
ments may entail the provision of racks and lockers,
bicycle paths, and safety education programst horù-
ever, few of these activities can be considered
drawbacks to the TCM. The two important factors
that must be considered r,rhen cont.empLatÍng improved
bicycJ-e facilit.ies are safety and traffic opera-
tions. Increased bicycle use may cause additional
safety problems and traffic night be disrupted if
auto¡nobil-e and bicycle operators do not obey state
vehicle operating procedures. A bicycle rules en-
force¡nent program and improved drivers' education
about the bicyclist's rights and responsibilities
are appropríaÈe complements to improved facil-ities.

Positive impacts include greater amenities to
residents in terms of reduced air pollution, in-
creased recreational potential, Èhe availability of
an alternative ¡node of transportation, inproved
motorist awareness of bicycle users, and relateal
social benefits (fq). Little capital expendiÈure
need be Ínvolved in the provision of bicyclê facili-
ties, and aggregåte benefits appear to far outweigh
project costs.

CNWA CTAb

With bus senice
HC
co
No*

Without bus sewice
HC
CO
No*

0.03 l2
0.415
0.0 l 36

0.057
0.7 62
0.025

86 230.77 3425.80
6 482.89 255.90

197 823.53 7273.9',7

47 200.00 1863.15
3 530.70 139.37

107 616.00 4248.00

lcalculatíon based on cost of $2690.4o/yeâr.
bCalculation bâ*d or cosl of $1O6.20lyear.

Table 3. Facilities for bicyde commuters
to CNW rtation in Wilmette: summary of
demand ranç, Cost-Effectiveness Range

($/ton)
Demand
Range

Automobile
Range
(vMr/
year
diverted)

Emission Range
(tons/year diverted)

No*CONO,COHC

Cost
Range
(g/year)

Iilith bus seroice
Low estimate
Potential high estim¿te

rrVithout bus sewice
Low estimate
Potential high estimate

5 s16.06 0.035 0.4'12 0.015 2 690
42 656.4 0.273 3.65 0.119 53 843

15 840.6 0.102 1.35 0.044 2 690
t24 236 0.794 10.62 0.348 53 843

86 231 6 483 197 824
197 229 14 752 452 466

107 616
154 722

47 200 3 531
67 al3 5 070
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Table 4. D¡fect loc¡oeconom¡c ¡mpaeB due to implementation'
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Secto¡
Affected Impact

Unit
of
Measurement

Preliminary
Impact
Asesmenta

Desc¡iption of
Change from
Existing Conditions

Residenti¿l

Business

Parking

Employment

Goods movement

Municipal services

I¿nd use

I,and Yalues

Taxes

Taxi servic€

On no. of dwelling units

On no. of households
On existing residences

On no. of businesæs

On existing businesses

On availability of off-
street palking

On availability of on-
stleet parking

On no. of temporary jobs

On no. of permaûent jobs
On efficiency of goods
movement

On de[very of municipal
setrices

On sensitive lmd uses

On land use

On surroundhg land values

On local assessed valuation

On service availability and
safety

Dwelling units demolished; potential
for new units

Households added or dislocated
Positive or negative effects on use and

enjoyment of residences

No. of businesses dislocated or potettial
for additional businesses

Potential inc¡ease or dec¡ease in business
activity

Gail or loss of parking spaces

Gain or loss of parking

Gain or loss of temporary jobs

Gain or loss of pemanent jobs
Positive or negative impact

Positive or negative impact

Incfease or dectease in
number of acres of sensitive
land uss

Change in land use from a higler-
value use to a lower-value use or
from a lower-value use to a higher-
value one

Increase or dec¡ease in land values

Increâse or decreâe il assessed
valuation due to property added
to or removed from tax rolls and
change in land us pâttems

Positive or negative impact

0

0

+

This TCM is expected to roqufue neither the
taking of nor the development of dwelling
units

Same as above
Provision of bicycle faciJities should reduce the

amount of vehicle noise and air pollution on
and around residential areas, and thereby im-
prove conditions in areas of implementation

No significant impacts are anticipated

No signific¿nt impacts are anticþated

Some off-street parking space availability should
result because of decreased automobile uæ

Some on-street parking may be lost due to cu¡b
lane dedicâtion to bicycle use; however, also
possible is that other spaces would be freed by
bicycle users diverted from automobiles

Some temporary jobs may be created for the
purpose of public information, marking and
installation of facilities, and bicycle safety
promotion

No impacts arc anticipated
Goods movement will be affected to the extent
that automobile traffic is reduced (positive
impact) or truck traffic will be delayed (nega-

tive impact); in any case, the impact is expect-
ed to be small

Same factors that affect goods movement may
affect delivery of municipal services

Bicycle use is consistent with a policy of road
improvement mther than road and highway
expansion; use of bicycles as an alternative to
automobile use might, therefore, contribute to
land presenation

Bicycle facilities inc¡ease value of land by in-
creasing its usefulness for recreation and trans-
portation

Additional amenities like bikeway facilities can
influence land values by making property more
attractive

Areas that have bicycle facilities will be more
attractive to home buyers; this should be re-
flected in i¡creased property value and subse-
quently assessed valuation

Taxi serice may be affected somewhat because
of the avâilabiüty of bicycle f¿cilities for short
trips il good weather; however, this diversion
is expected to be small; traffic movements will
be affected as any other vehicle would be
affected

+
0

0
+
0

+
0

+

a+ = positive, - = negative, and 0 = no impact,

As a lCI'l tneasure' improved bicycle facilities
have few socioeconomic drâvrbacks and, for the most
part, are supportive of regional socioecono¡ìic poli-
cies, goals, and objectives. The socioecono¡nic irn-
pacts of bicycle facilities are su¡nmarized in Tables
4 and 5 (¡lI, pp. 35-44).

DISCUSSION OF RESULTS

The high end of the demand range serves as a theo-
retical limit to the air quality benefits obÈaÍnâble
through the prornotion of bicycling to transit sta-
tions in wilnette. The value of the de¡nand range is
that the low end of the range illustrates that fea-
sible bicycle support facilities can produce air
quality benefits at a 1or.¡ cost. The high end of the
demand range demonstrates the li¡niÈ withín which
bicycte use for a given purpose can be expected to
produce air quality inprovements.

Given our assumption about costs associated with
bicycling, air quality improvements appear to become
nore expensive as bicycle use increases. The najor

reasons for this are (a) the addition of an enforce-
ment program (as Ín Niles) because of the increased
need to integrate bicycle and autonobile traffic and
(b) the addition of storage lockers that are roughly
twice as expensivê as the sheltered racks at the cli¡w

station. The higher cost per ton of the more-exten-
sive syste¡n stilt represents a cost efficiency well
above that of nany other TCMS evaluated. The emis-
sion reduction cost-effectiveness varies fron
$13 319 to $985 349,/ton for Pub1ic transPortation
i¡nprovements and fron S98 918 to $731 250/Eon for
park-and-ride 1ot6 (!Ð. At the high end of the de-
mand range the cost-effectiveness of co¡nmuter bi-
cycle facilities as a measure to reduce hydrocarbons
vâries from $67 813 to SL97 229/ton. As bicycling
increases for purposeful Èrips, various road and
traffic improvements, such as si9ns, special sig-
nalization, storage facilities, Iane markings, and
enforcement personnel, ¡nay becotne necessary. At the
same timer money might be saved by having to provide
fewer parking spaces for autonobiles. The use of
the bicycle as a transportation vehicle necessitates
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Table 5. lndirect socioeconomic impacts due to ¡mplomentation,

Transportation Research Record g47

Variable Impact

Unit
of
Measurement

PrelÌminary
Impact
Asessmenta

Description of
Change from
Existing Conditions

Land use

Safety

On long-term land use
patterns

On vehicular and pedes-
t¡ian safety

On susceptible popula-
tion groups

On accessibility for mo-
bility-limited persons

On neighborhood accessi-
bility

On amount of traffic in
sensitive areâs

On buildings in vicinity
of TCM

Change in land use, from a higher-
value use to a lower-value use,
or from a lower-value use to a
higher-value one

Potential inc¡ease or decrease in
vehicle and pedestrian accidents

Positive or negative impact due to
improvement or dete¡ioration of
air quality

Increased or decreased accessibility

Increased or decreased accessibility
to adjacent neighborhoods

Increase or decrease in traffic i¡
sensitive areas

Positive or negative impact on
building maintenance due to
air quality changes ând building
vibrations

Bicycle facilities inc¡ease value of land by
increasing its useful¡ess for recreation and
transportation

Increased bicycling on public highways may
result in an increase in automotive-bicycle
ând pedest¡ian-bicycle accidents; accidents
may, however, be decreased by implementa-
tion of appropriate education programs ¿nd
traffic management

Automobile trips diverted to bicycle trips wiI
reduce emissions and thereby improve com-
munity health

Accessibility for the mobility-limited will not
be affected

Inc¡eased bicycle trips should be generated
both intra- and inter-community due to
increased bicycle facilities

Positive impact would be expected from the
diversion of some automobile trips to bicycles

Reduced emissions should result i¡ reduced
building mailtenance costs

Health

Accessibility

Traffic

Buildings

â+ = positive, -=negative, and 0 =no impact.

and justifies costs rnore consistent with the costs
of other rnodes.

It is possible to speculate on some of the rea-
sons for the large difference ín the nu¡nber of bi-
cycle riders at the CTA and CNW stations. OnIy 21
bicycles were parked at the CTA station, 75 were
parked at the CNW. The survey responses shoi., that
cyclists to the Linden CTA ride longer distances
than those at the CN!.¡ stations (CTA average hras 1.2
milest the longest trip was 5 miles; CNW average was
I.33 nilesr the longest trip was 3 miles). The
Linden CTA stop is the end of the line and those
North Shore riders who wish to take the CTA rather
than the CNW come to the Linden or Evanston stâ_
tions. The North Shore corridor is, on the other
hand, served by many CNW stations. The longer trips
to the Linden station míght discourage bicycle use.
Another, and more probable contributory factor to
the difference ín bicycle ridership is that theparking facilites at the CNW station are superior
and more numerous. The CNW station has I00 spaces
covered by a roofed structure and 50 additional
spaces south of the station. The CTA has conven_
tionaL unprotected racks that provide parking for up
to 40 or 50 bicycles.

The case study can be generalized to other com-
munities with comnuter rail stations. ff each of
these communities were to provide parking facilities
like 19ílmette's, then the percentage of con¡nuters
who ride their bicycles to the station ¡night be ex-
pected to be the 5 percent observed at $¡ilmette. In-
ducements and deterrents other than t.hese facilities
would, of course, affect ridership. It is probably
fair to suggest t,hat conmunities that have land use
patterns si¡nilar to those in Wilmette i.¡ould gain a
similar bicycle ridership given similar facilities.
This could mean a fairly significant increase for
sotne conmunities where moderate inducements rnight
re¡nind and encourage rèsidents to exercise the bi-
cycling option. The air quality benefits would be
especially significant in conmunities that currently
have poor bus service.

In addition to generalizing the findings at the
Wilmette CNW station, communities coutd reproduce
the survey used in this case study for any trip
generator. To calculate a demand range, sone data

would be nècessary on the residential distribution
for those who travel to the trip generator under
consideration.
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Bicycle Traffic Volumes

CATHY A. BUCKLEY

This paper provides informat¡on on b¡cycle t¡affic volumes ¡n the metropolitan
Boston area. This information allows a better understanding of factors füat af-
fect th¡s mode and their relat¡ve importance to the bicycl¡st, The data reported
here were collected between 1974 and 1 981, All bicycle counts were done
nunually, ma¡nly during weekday peak periods. The volumes have grown at a
7,5 percent annual rate compounded over the past six years. Volumes varied
s¡gn¡ficantly according to season of the year and weather. These two in-
fluences operated independently of each other to soms extent. Twelve.hour
counts ¡nd¡cated defin¡te peaks in the morning and evening. The morning
peak hours occur¡ed ¡n a narrower time band; the even¡ng-peak-hour volumæ
were an average of 20 percent hígher, B¡cycle traffic increased by 300 percent
on a day when trans¡t was unexpectedly out of operation. DurÍng an evening
peak.period count, half of the cycl¡sts used a bicycle path and half used three
ad¡acent arter¡als. Average daily bicycle traffic volumes in the ¡nner metro-
politan area are presented for 1976. Possible correlat¡ons between vo¡umes
and the number of reported b¡cycle accidents are discussed.

This paper reports on bicycle traffic volumes co1-
Iected ln the metropolitan Boston area since 1974.
Some inplications of the data, including the need
for further research, are discussed.

BICYCLE ÎRAFFIC DATA

A number of bicycle traffic counts have been con-
ducted ln the Boston area sínce 1974, ¡nost of them
by the Central Transportation Planníng staff of the
Boston netropolitan plannlng organization (!tpO).

The najority of the counts have been done in
Boston and Cambridge, just north of Boston. Counts
have also been done in Brookllne and Nehrton, west of
Boston. and ín Somerville¡ Arlington, Belmont,
LexÍngton, and Bedford, north and northirest of
Boston (see Figure I).

The impetus for Èhe collection of bicycte traffic
volunes yras the U.S. Envirorunental. Protection
Agencyrs transportation control plan for Boston.
This I975 document required that encouràgernent of
bicycle use be included in the arears attenpt to
reduce pollution. VirtualLy no information vras
available on actual bicycle traffic volurnes, so sone
yras collected in 1975 and 1976. Data have continued
to be collected since then to irnprove our under-
standing of the issues discussed in this paper.

Bícycle counts have been done at ¡nore than 50
Iocations in the Boston area. lfost of the counts
were on vreekdays, during the tnorning or evening peak
period. The ernphasls was on commuter, not recrea-
tional, traffic. Unless otherwise noted, precipí-
tation neither oceurred on nor was forecast for the
days of the counts.
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11. Effect.íveness of Air QuaLity Related Trans-
portation Control l.teasures and potential for
Implenentation in Northeastern Illinois. Chi-
cago Area Transportation Study, Chicago, sum-
mary rept., Jan. 1981.

Publícation of this paper sponsored by Committee on Bicyclíng and Bicycle
Facilitíes.

A1l counts were done manually, included turning
novements, and were callbrated in 1S-min segments.
À11 of the datå reported here were collected by
staff members or adult vofunteers and are consiilered
to be reliable.

GROTTTH IN BICYCLE TR,AFFIC

Bicycle volu¡nes were collecte(l at 1I intersections
on Thursday, October 9, L975, as part of the trans-
portation control plan work. Bicycle voLunes at 9
of the intersections were collected agaln exactly
five years later, on Thursday¡ October 9, 1980. The
neather was slmilar--temperatures were in the low
50os at 7:00 a.¡n. and the wind was approximately I0
¡nph on both days¡ it was partly cloudy in 1975 and
sunny in 1980.

The volumes for each day âre shown in Figure 2.
The evening-peak-hour volutne was higher at alL nine
intersections in 1980; the increase varied frorn 5 to
60 percent. The total evening-peak-hour volume for
the nine intersectlons tras 1922 bicycles in 1980 40
percent higher than ln 1975.

Volumes are conpared in Figure 3 for four inter-
sections at which counts were done on lrlednestlay, May
5, !916, and five years later on wednesday, I{ay 13,
1981. The hreâther on these two dates wâs iden-
tical--at 7:00 a.m., temperature was 5loF, wind was
15 rnph, and skies were ¡nostly sunny.

The increases in the norning peak-hour volune at
the four intersections varied from 35 to 236 per-
cent. The total norning peak-hour volume for the
four intersectlons wãs 575 bicycles ln 1981, 57 per-
cent higher than it was five years before.

The October 1975 and May l-9?6 volumes addecl
together and conpared with the total for October
1980 and llay 198I yield an average lncrease of 44
percent. This is an average annual conpound in-
crease of 7.5 percent. A 7.5 percent íncrease would
be consldered a high annual increase for auto¡nobile
traffic. Because the bicyclers share of traffic is
lower, a high annual increase is relatively less
signiflcant. For example¡ assune that t,he bicyclers
share of commuter traffic was I percent in 1980. If
a 7.5 percent annual conpounded growth rate hrere to
continue for 20 years, the bicyclers share would
only be 4.2 percent by 2000. A 7.5 percent ânnua1
increase does suggestr hoerever, that the bicycle is
not just holding its share of the conmuting ¡narket
but steadily lncreasing it.


