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Project Par tnersProject Par tners

•• California Department of TransportationCalifornia Department of Transportation
•• Bay Area Rapid Transit (BART) Distr ictBay Area Rapid Transit (BART) Distr ict
•• California PATH California PATH 
•• ParkingCarmaParkingCarmaTMTM

•• Quixote CorporationQuixote Corporation
•• Ver izon WirelessVer izon Wireless
•• IntelIntel
•• M icrosoftM icrosoft

ProblemProblem

•• In suburban areas, quick, convenient access In suburban areas, quick, convenient access 
to parkto park--andand--r ide lots is essential to making r ide lots is essential to making 
transit competitive with the auto and transit competitive with the auto and 
reducing VMT and emissions.reducing VMT and emissions.

•• Peak hour parking is at or  near  capacity at Peak hour parking is at or  near  capacity at 
many suburban BART stations.many suburban BART stations.

•• Expansion of traditional parking facilities Expansion of traditional parking facilities 
can be cost prohibitive.can be cost prohibitive.
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SolutionSolution

•• Smart parking management systems have Smart parking management systems have 
been successfully implemented in many been successfully implemented in many 
European, Br itish, and Japanese cities to European, Br itish, and Japanese cities to 
more efficiently use parking capacity at more efficiently use parking capacity at 
transit stations. transit stations. 

•• These systems typically provide realThese systems typically provide real--time time 
information via information via CMSsCMSs to motor ists about to motor ists about 
the number of available parking spaces in the number of available parking spaces in 
parkpark--andand--r ide lots, departure time of the r ide lots, departure time of the 
next train, and downstream roadway traffic next train, and downstream roadway traffic 
conditions.conditions.

The field test was The field test was 
launched at the launched at the 
Rockr idgeRockr idge BART station BART station 
in December  2004 and in December  2004 and 
ended Apr il 2006.ended Apr il 2006.
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BackgroundBackground
•• The field test was the first transitThe field test was the first transit--based based 

smar t parking program in U.S. smar t parking program in U.S. 
•• Similar  transitSimilar  transit--based systems outside of the based systems outside of the 

U.S. provide motor ists with enU.S. provide motor ists with en--route route 
information. information. 

•• At the time of field test, we were not aware At the time of field test, we were not aware 
of any program with of any program with bothboth prepre--trip trip andand enen--
route planning and billing.route planning and billing.

•• The project received the The project received the ““ Best of ITS Best of ITS 
Amer icaAmer ica”” award in the research category. award in the research category. 

Final SurveyFinal Survey

•• 177 surveys completed by field test 177 surveys completed by field test 
par ticipantspar ticipants

•• February to March 2006February to March 2006

•• 36% response rate36% response rate
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Demographic Attr ibutesDemographic Attr ibutes

•• More women than men (63% vs. 37%)More women than men (63% vs. 37%)

•• Age evenly divided over  the range of 31Age evenly divided over  the range of 31--6060

•• Highly educated (57% graduate degree or  Highly educated (57% graduate degree or  
higher) higher) 

•• Relatively high income level (59% > Relatively high income level (59% > 
$110,000/yr) $110,000/yr) 

Demographic Attr ibutes (ContDemographic Attr ibutes (Cont’’ d)d)

•• Most common household type included 1 to 2 Most common household type included 1 to 2 
adults with a child or  children (40%)adults with a child or  children (40%)

•• Average respondent had flexible work hours Average respondent had flexible work hours 
and worked 40 hours a week over  5 daysand worked 40 hours a week over  5 days

•• Respondents rarely provided free parking at Respondents rarely provided free parking at 
their  workplacetheir  workplace

Frequency of Smar t Parking UseFrequency of Smar t Parking Use

•• Most par ticipants used smar t parking to Most par ticipants used smar t parking to 
travel to ontravel to on--site work locations 1 to 3 days site work locations 1 to 3 days 
per  month. per  month. 

•• Close to half used smart parking to travel to Close to half used smart parking to travel to 
offoff --site work locations with some frequency. site work locations with some frequency. 
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Change in Mode ChoiceChange in Mode Choice

•• Sizable increases in BART mode share Sizable increases in BART mode share 
–– An average increase of 6 and 4 more BART An average increase of 6 and 4 more BART 

tr ips per  month for  ontr ips per  month for  on--site and offsite and off --site site 
commutes, respectivelycommutes, respectively

•• Reductions in dr ive alone mode share Reductions in dr ive alone mode share 
–– 31% and 56% diver ted from dr iving alone to 31% and 56% diver ted from dr iving alone to 

BART to commute to onBART to commute to on--site and offsite and off --site work site work 
locations, respectively (across tr ip frequencies)locations, respectively (across tr ip frequencies)

Change in Mode Choice (ContChange in Mode Choice (Cont’’ d)d)

•• Smaller  reductions in carpool and bus modes Smaller  reductions in carpool and bus modes 
–– 17% and 7% diver ted from these modes to 17% and 7% diver ted from these modes to 

BART for  commute travel to onBART for  commute travel to on--site and offsite and off --site site 
work locations, respectively (across tr ip work locations, respectively (across tr ip 
frequencies)frequencies)

•• Modest increase in dr ive access mode to the BART Modest increase in dr ive access mode to the BART 
station station 
–– 14% and 15% diver ted from bus or  a non14% and 15% diver ted from bus or  a non--

motor ized mode to dr ive access mode for  onmotor ized mode to dr ive access mode for  on--site site 
and offand off --site work commutes, respectively site work commutes, respectively 
(across tr ip frequencies)(across tr ip frequencies)

Change in Commute Travel TimeChange in Commute Travel Time

•• Availability of smar t parking at BART appears to Availability of smar t parking at BART appears to 
have contr ibuted to decreased commute times for  have contr ibuted to decreased commute times for  
par ticipants. par ticipants. 
–– Commute minutes per  month dropped from Commute minutes per  month dropped from 

43,652 to 40,394 minutes (on43,652 to 40,394 minutes (on--site work site work 
location). location). 

•• On average, commute time to work using smar t On average, commute time to work using smar t 
parking and BART was 47.5 minutes compared to parking and BART was 47.5 minutes compared to 
50.1 minutes without smar t parking.50.1 minutes without smar t parking.
–– Using a paired sample TUsing a paired sample T--test for  dependent test for  dependent 

samples, it was determined that this is a samples, it was determined that this is a 
statistically significant difference (p = 0.002). statistically significant difference (p = 0.002). 
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Change in Vehicle Miles Traveled Change in Vehicle Miles Traveled 

•• VMT changes for  onVMT changes for  on--site work commutes site work commutes 
affected by:affected by:
–– Riding BART as pr imary mode instead of Riding BART as pr imary mode instead of 

dr iving alone;dr iving alone;

–– Dr iving to BART instead of taking bus, Dr iving to BART instead of taking bus, 
walking, or  biking; andwalking, or  biking; and

–– Dr iving to Dr iving to Rockr idgeRockr idge to access smar t parking to access smar t parking 
instead of dr iving to a BART station that was instead of dr iving to a BART station that was 
closer  to or  far ther  from home.closer  to or  far ther  from home.

Change in Vehicle Miles TraveledChange in Vehicle Miles Traveled

•• The average par ticipant reduced monthly The average par ticipant reduced monthly 
VMT by 9.7 miles.VMT by 9.7 miles.

–– Approximately 33% of VMT reduction Approximately 33% of VMT reduction 
was offset by an increase in dr ive access was offset by an increase in dr ive access 
mode to the BART station and dr iving mode to the BART station and dr iving 
fur ther  to the fur ther  to the Rockr idgeRockr idge BART station BART station 
instead of a BART station closer  to home.instead of a BART station closer  to home.

ConclusionsConclusions

•• In summary, the evaluation of the transitIn summary, the evaluation of the transit--
based smart parking field test indicate the based smart parking field test indicate the 
following benefits:following benefits:
–– Reduced dr ive alone mode shareReduced dr ive alone mode share
–– Increased transit mode shareIncreased transit mode share
–– Reduced commute travel timeReduced commute travel time
–– Reduced vehicle miles traveled.Reduced vehicle miles traveled.

•• Preliminary plans in place to expand field Preliminary plans in place to expand field 
test to other  metropolitan regions in test to other  metropolitan regions in 
California.California.
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