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How can we use machine learning and visualization to
understand, encourage, and optimize shared bicycling?

What can we learn about a city from shared bicycling?

[Froehlich et al., UrbanSense2008; 1JCAI2009]



Washington DC, Capital Bikeshare (CaBi) Flows

Mar 23, '12
0350

MV Jantzen, http://www.youtube.com/watch?v=-h0rV7twlEQ]
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| study human behavior



how human behavior can be sensed
modeled

visualized
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eco-feedback

sensing and visualizing behavior to reduce environmental impact
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eco-feedback

ses ng and visualizing behavior to reduce environmental | mpact
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light bulb? .

kitchen

[Kohlenberg et al., J. of Applied Behavior Analysis, 1976]



What makes an eco-feedback
design effective’

How can we better understand
the tradeoffs, constraints, and
motivational strategies of eco-
feedback designs?




dvances in sensing ana

machine learning

philips directlife
activity sensor
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plethora of display mediums

Environ



y
how can we design and evaluate eco-feedback systems?



data
representation

information
access

display
medium

. &
eco-feedback

behavioral design space

models

comparison

actionability

motivational
strategies

[Froehlich et al, HCIC2009; CHI2010; UW PhD Dissertation 2011]
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[Froehlich et al., CHI 2009]



ubigreen activities
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ubigreen activities

transit Sensing infrastructure
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ubigreen A \

personal ambient display

current

activity

value
icon bar

— phone
(wallpaper)
7:27PM R 03/31/08
T-Mobile
evolving
image



ubigreen

personal ambient display

T-Mobile

everything

resets
on sunday
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ubigreen
stady results

Vs

"I liked the tree because it was, to my
mind, a pretty progress bar. i could tell
the difference at a glance” P!l

A

"I liked how stories were used” [P8]

data
represent-
ation

information
access

display
medium

behavioral
models

the 4
eco-feedback
design space |comparison

actionabilit

motivationa
strategies

/
‘I want different stories
every week" [P8]

“I would like to see some
graph or raw data—a
breakdown of transit
activity by type for the
week” [P13]

‘it would be nice to see
your carbon footprint” P]

.

J




ubigreen

stady results

/”i liked that we didn't
know what the
background was going
to do’ Pl

"negative feedback
would also be good,;
maybe my polar bear

should drown if i don't
take green transit” P4l /

“i wanted to see the final
Kstage | could get to" P!

behavioral
models

data
represent-
ation

information
access

display
medium

the &
eco-feedback
design space |comparison

actionabilit

motivationa
strategies

/

“i don't like incentives for
getting points artificially
by taking unnecessary
green trips” P

- “if i didn't get a leaf or a

flower after, i felt like | was
getting cheated out of my

_points’ [p15]
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[Froehlich et al., CHI 2011]



what

are the most consuming
activities in the average North
American home?




Top Water Usage Activities

Outdoor Use 31.4%

Toilets

Laundry Machine 14.9%
Showers 11.5%
Faucets 10.8%

Leaks 9.4%

Other 1.6%

Baths 1.2%

Dishwasher 1.0%

0% 10% 20% 30%
[Vickers, Handbook of Water Use and Conservation, 2001]



we asked 656 people the same thing

select the top 3 most water consuming
activities in an average home

[Froehlich, PhD Dissertation, 2011]



Survey Results

Selected in top 3 by only 33%

31.4%

w 18.3%
— - Selected in top 3
Laundry Machine 14.9% by ~50%

Showers 11.5%

Faucets 10.8%
Leaks 9.4%
Other 1.6%

Baths 1.2%

T Selected in top 3 by 26%
‘:HMP 1.0%

0% 10% 20% 30%



why the disconnect?
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Municipal
Services Statement
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LINDER HOLL\NQUEST

7450 S KENWOOD DR
TEMPE AZ 85283-4921

Mark if address change re‘equm‘,te‘.-d on rev

i \t\\\t\\{\\\\\\\t\\\\\"'\\\\t\\\\\\\\\\\t\t‘\\\\\\\\\\\

of this statement with your payment
AR e s

Rotwrm ihe 1op portien

Keep the pottom pertion of this statem ant for your rocords

Account Number: 100687—0015471t Billing period: 42/2006

current meter reading: 45507

Account Activity

pDate Description
payments Raceived Thank You
1212 Water Quality Fee
12/12 Tempe City Tax
12/12 State Tax
12112 Sewer Service Charge

Amount

100.00
043
061
215
7.28

water feedba

= 0

—~ e—

) Helpto Others voluntary donation progrs e

( human service pregrams for children, tamilies and seniors. 11'YO
only the "Wt ity Amount Due.”

Previous meter reading: 15305

'R
Q Voluntary Donation:

' City of Tempe
p.0. Box 20617
PhoeniX, AZ 85038-9817

' 480—350—83
480—350‘8400 (TDD)

s

aunatavsamoonnunamnuaatmum5u7115
100687-001 54711
127.52
1.00
128.52
1/8/2007

Account Number:
utility Amount Due:

\ Total + Voluntary Donation:

Date Due:
Enter Amount Paid: \

sdake checks payable 1o e City of Tempe.

PLEASE FOLD BEFORET

Soo reverse side lor Img lant infermation.
A
KENWOOD LN
Meier read date:

Serycs =Y
Gallons delivered: 20,200

Days of service: 27
Amount

2011

13.99
0.40

11.48
17.41

11/20/2006

Date pescription
1212 \Wwater Consumption

42/42 \Water Service Charge
1212 1% Delinguent Fee
12712 Sewer Charge

12012 Residential Refuse

R—Z" 1o current
e
¥ Cthor Dovits T=Usiity Amount nur\ , Voluntary Donator
1.00 \ 12852
\ 1 -~y —— |
ssential | Year o DI ary Donghon

\

0.00 | 121.52

Jrs in need. Help to Others supperts @ ek You
Wy/ish 10 contribute 10 1his program, simply pay > 0.00




10,230
gallons
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| SAFEWAYQ).

SAVE MORE AT SAFEWAY

GROCERY
SFUY PRTZLE STICK a 1.50 B
RegPrice 1.79 CardSav .29
BLKBERY PRES 219 B

cFY CANOLA OIL ;
CEREAL PNT BUTTER
GHILT SAUCE SUT

CHF-B PIZZA
LK GRLC SCE
REFRIG/FROZEN
LUC CHEESE : SAVE MOR
ResPrice 6.19 cardSov 1.] E AT SAFEW
SpINACH ARTICHOKE . AY
ResPrice 3. 79 CardSav 1 nn
35 CRUN VEG RSTD onth: Apr“ 2
ResgPrice 3: 19 cardSav 1 006
282.50 SFUY SEL MEDALL FC T
RegPrice 7.58 CardSay Otal FoOd
HARGARINE Units- 1527

GEN MERCHANDIS

4SFY BENEWIST TAB TOta, Price.

BAKED GO0DS——

LD cosMIC BROUNXES 1.29 8
OROVEAT RYE 314 8 : -
cUSTARD p1E 9IN 499 B | . Z -
ReaPrice 5.99 cardSav 1.00 | & ===
cHoC CREAM PIE : 4.99 B : :
RegPrice 5.99 cardSav 1.00
xxun TAX 6,16 BAL 144.25
vF MC XXXXXXXXX 144.25




Other
1248 gals

Dishwasher
102 gals

Faucets
1105 gals

Showers
1176 gals

Laundry

10,230
g a | |O n S e

Outdoor
3,212 gals
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direct sensing

toilet
784 gallons

i ]




direct sensing

7I"Tr

o | ?H’u
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shower

I,
524 gallons

shower

, el Ml

62.4 gallons bathroom sink 1
3.2 gallons

\

bath
6.5 gaIIons 6’5 r

t0|Iet ‘
78.4 gallons

ba

A

08 gallons

throom sink 2'

24 gaIIons
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ndirect sensing




HydroSense attempts to infer
fixture-level usage for the entire
home from a single point.

-~

,-_,‘,'\?4 \
Sl TV

[Froehlich et al., UbiComp 2009]
[Larson et al.,, PMC 2010]

[Froehlich et al., Pervasive 2011]




What do we do with all this data?
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Key Questions

What are the key gaps in residential water usage
understanding amongst home occupants?

@ What aspects of disaggregated data are potential users
interested in and what sort of reactions do the
visualizations provoke?

@ How might these visualizations impact behavior?



Key Questions

@ What aspects of disaggregated data are potential users
interested in and what sort of reactions do the
visualizations provoke?



Two sets of designs:

1 Design Dimensions
Isolate eco-feedback design dimensions in the context of water usage

2 Design Probes
Meant to elicit reactions about how displays would fit within a household
and investigate issues such as privacy, competition, family dynamics.

[Froehlich et al., CHI2012]



Iterative Design Process

Sketch Lo-to-Mid Fidelity Higher Fidelity
Mockup Mockup



' N

Data Ideatlon/ Pilot Refinerment —> Formative

Gathering Sketch Stub Evaluation

|deation ——>

Online interactive survey of designs (N=651 respondents)
In-home interviews (10 households, 20 adults)




' N

Data deation / ____ Pilot Refinement — Hormative

Gathering Sketch Stub Evaluation

|deation ——>

Online interactive survey of designs (N=651 respondents)
In-home interviews (10 households, 20 adults)




the 3
» eco-feedback

helps structure both our design process
and our evaluations



DESIGN SET 1: ISOLATING DESIGN DIMENSIONS

Design Dimensions Explored

—_

(1) Data Granularity

(2) Time Granularity >Tgier;eei5?£i;g?'

(3) Measurement Unit ‘

(4) Comparison

,. . eco-feedback [~
{\ inputs ) design space -"'\comparisonj;




DESIGN SET 1: ISOLATING DESIGN DIMENSIONS

Measurement Unit

———O—— Y ———Pp———— O ———
resource rate of cost time activity metaphor
consumption

BngngtC;?S 3 gpm 9 cents 12 minutes 1 shower ﬁaiﬁaﬁ
00808
00808
00008




This Month’s Water Usage

Fixture Category View | In Gallons
5,000 —

Friday June 15th | 9:30 PM

4,310

(v

(] i i% % ———
Showers Bathtubs

A—
= .;‘?’ 3\

Bathroom Kitchen Sink Dishwasher
Sinks

Laundry Outdoor
Machine




This Month’s Water Usage
Fixture Category View | In Dollars

Friday June 15th | 9:30 PM

Your Current Water Rate:
1,000 gal = $7.68

$33.10

(v

(] i % —
Showers Bathtubs

3
Toilets ]

Bathroom Kitchen Sink Dishwasher
Sinks

Laundry Outdoor
Machine



DESIGN SET 1: ISOLATING DESIGN DIMENSIONS

Design Dimensions Explorec

Today's Water Usage in Gallons Frilay ue 15th | 930 PM

Data
Granularity |

Act|V|ty
Time j ]
Granularity TOTeEeE: [TesEn:

So Far This Week  So Far This Month

Today's Water Usage in Gallons Frday I 230PM Today's Water Usage in Gallons Frita
Compured T our Dol Mwerie: 4
B : Compared 1 Your Dy Aoege R

W %

Comparison
(T wtedsans# '(’-;&;;.lelg
To A Goal Sooal/Sehc
Measurement

Unit s

f frewret e Ot

Dollars / Gallons  Including Sewage



Two sets of designs:



DESIGN SET 2: DESIGN PROBES

Design Probes Explore

Water Usage in Gallons Today Friday June 15th | 9:30 PM . E )
10 - When Water Used —_ T
A oudoce,
gotmn ' -
water
. \ un | k savings
st ] ™ .
i y b - i S e r | e S
Water Usage in Gallons This Year

15000

oo
o
Today's Water Usage in Gallons Friday June 15th | 930 PM .
Room View
Bakhrwlr!Tula\. 11.2 gal il 7 Kil(ll:n Tnjlfl. 725 gal
o, I o, I
———— I | T

ni

e Aquatic
. ECco-system

Rainflow

ftrren [ i) LaundryTotal  40.6 gal
— o soct
| v
- 1
63" A it
Personal Usage Totals Friday June 15th | 9:30 PM & .- Friday June 15th | 930 PM 352 440 gal
Your Daily Water Use Compared to State Averages in Gallons =
Name Personsl Usage So FarTodsy  Showers Sa Far Taday Last 30 Dayz Wz Pes Capita Comparsod vt
@ overall m daily avg = showers @ daily avg oy otal - daily avg — .
— R
| o
- frowe
5
om euass S 0
— Caomos S 15
vem
nw
s I o<
e Sl
[ w0
Dad
&
M|
] =
_— Today your water use
Deghter

per capita o for i 88



DESIGN SET 2: DESIGN PROBES

Design Probes Explored

B ™ AQUaTtIC

\ * Eco-system
@

s@% = ,3?,%



DESIGN SET 2: DESIGN PROBES

Aquatic Ecosystem View

water saviiugs gedl m meets his mate

savings
tracker

WaNsveavates ; J “Frank” the fish
I

4 display is also
interactive so
fish respond

to touch

and so on...




DESIGN SET 2: DESIGN PROBES

Design Probes Explored

= T = TE
— sgeel2

g & @ Rainflow
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DESIGN SET 2: DESIGN PROBES

Rainflow View

»{26.9




DESIGN SET 2: DESIGN PROBES

Rainflow View Movie




DESIGN SET 2: DESIGN PROBES

Design Probes Explored

E 3 st
- d 330 M 352|440 g
four Daily Water Use Compared to State Averages in Gallons - l e r
Nevadas s

8
0
15
ez
Catfomis [ 125
i
[
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o
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DESIGN SET 2: DESIGN PROBES

Other Design Probes

63° Am Friday June 15th | 9:30 PM 352 | 440 gal

Your Daily Water Use Compared to State Averages in Gallons
Per Capita Comparison

Today your water use
per capita so far is 88

Geographic Comparisons

63° 2 Friday June 15th | 9:30 PM 352 | 440 gal
Water Usage Summary
Your Averages
One Day One Week One Month One Year
440 3,080 13,200 160,710
Gallons Gallons Gallons Gallons

|
500 Gallon Hot Tub

160,710 »
i ﬁ e

5,000 Gallon Above-Ground Pool 20,000 Gallon Hotel Pool 200,000 Gallon Public Pool

Metaphorical Unit Designs

Water Usage Summary

This Month's Usage
“ I This Month Last Year

1235678 910N R1B1UISITBI®022282¥25262282030

Today’s Most Used Fixtures

I A low-fiow showerhead will reduce the amount of

|t
A s e s e
Outdoor !Nnmznwuuahsmmugm

Shower Tips.

Your average amount of water used whie showering s
above average for a household of your demographic

Showers

Toilets
63" BE Friday June 15th | 9:30 PM
This Week's Water Usage in Gallons
Fixture Category View
1000 —

[ e o @ B

Showers Bathtubs Toilets. Bathroom  Kitchen Sink Dishwasher  Laundry
inks Machine

Friday June 15th | 9:30 PM

Today’s Fixture Use Percentages

Kichen Sink Bathtub <1
Dishwasher a

Bathroom
Sinks &

Projection for this Month’s
Total Usage

13,200 »

46,749
so far

20,000 Gallon Hotel Pool

352 | 440 gal

~

Outdaor

Recommendations



FiNAINgS



Measurement Unit

—-——-——"O0-—————P)—-———O0====0====0
resource rate of cost time activity metaphor
consumption

/1% of respondents preferred to see both gallons and cost

-

R143

Seeing the gallon amount triggers the ‘save the
environment’ impulse to conserve, while the dollar
amount is helpful because almost everyone is
motivated by money to some extent

~

%

/

o

~

| don't think very well in ‘thousands of gallons’, but
$20 | can understand. That's a case of beer down

the drain, it you will

R48



Comparisons were the most
unitormly desired pieces of
information of all the dimensions




Selt-comparison was
most preferred

91%

compared with goal-based and
social-comparisons




Emergent Themes

(1) Competition and Cooperation
(2) Accountability and Blame

(3) Playfulness and Functionality
(4) Sense of Privacy

(5) Display Placement



PIayfuIness and Functlonahty

= /30

04:3%wm

[ | like the idea of getting rewards for saving water }

82 ——

It's like unlocking badges in Foursquare. No matter how trivial it can
be to make a fish appear on this screen, you still want to do it

—

It doesn't appeal to me as much. | don't do Foursquare. This distracts
me a little bit and it doesn't make me think about my usage

4.1

4.2



Useful as an educational tool?
miery3
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Analysis - Egypt's Al Jazeera bans channel's k... 430 llerenl
.' 31* - 45*

CAIRO (Reuters) - Egypt's decision on Sunday to dose the offices of Al
Jazeera illustrates the leading role the Arabic broadcaster has taken in
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j reporting unprecedented popular revolts against Arab rulers. Egypt... s Mood
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Revealing Activity

Today’s Real-Time Water Usage Friday June 15th | 9:30 PM
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Route Prediction from
14,468 trips /

Description Average Median @§

trip distance (miles) | 7.7 4.2

trip time (min) | 16.3 1.5

num trips / day | 4 3.9

num trips / subject | 60.3 50

num days of data /
subject

High Level Trip Stats Greater Seattle Area

15.1 13

[Froehlich & Krumm, Route Prediction From Trip Observations, SAE 2008]



it we can predict where you're going, we can suggest more
sustainable forms of transit or better optimize your route
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o Avg Cumulative Distribution of Trips in Routes
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Route (Ordered By Most Frequently Traveled)
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80%

60%

40%

Percentage of Trips

20%

0%

Avg Cumulative Distribution of Trips in Routes

The top ten most frequently
/ traveled routes account for
50% of a driver’s trips

The most frequently
traveled route accounts
for 12% of a driver’s trips —Average
No Repeat Trips

T 1 21 31 41 51 61 /1 81 91 101 111 121 131 141 151

Route (Ordered By Most Frequently Traveled)



sensing and
predicting the
movement of a
city via shared
picycling

Froehlich et al., UrbanSense2008 - 1JCAIZ009 ]
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Colours.
Blue to Red - Cirde sizes correspond to dock size.
e

Bike Share Map: Washington DC/Arlington

Casa 20: 1 1 58 Latest Weather: 25.6°C. Overcast.
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docking stations 179 (10F/14E)
docks with a bike 1244 (42%)

@
total system size 2960

(spaces+bikes)

~I
Show graphs

[Oliver O'Brien, http://bikes.oobrien.com/washingtondc/]




Colours.

@ Bike Share Map: Paris (citybik.es)
Casa 02: 1 4'09 Latest Weather: 22°C. Clear.

[l docking stations 1201 (61F/104E)
docks with a bike 14602 (40.1%)

iy 30422

Show graphs

[Oliver O'Brien, http://bikes.oobrien.com/paris]




Colours

@ Bike Share Map: Montreal Sl to Red |- IR
cosa 20:16.. Latest Weather: 28°C. Mostly clear. 200m

docking stations 408 (30F/23E)
= docks with a bike 3676 (46.3%)

1 km 5 total system size
1 mi (spaces+bikes) 7943

[Oliver O'Brien, http://bikes.oobrien.com/montreal]




Bike Share Map: New York City it ey (] W
This is.a mockup Blue to Red - Cirde sizes correspond to dock size.

Caso of a future 2zoom

scheme. s

docking stations 413 (33F/37E)
docks with a bike 6733 (49.4%)

e S eoam 13639

[Oliver O'Brien, http://bikes.oobrien.com/newyork/]




Colours

@ Bike Share Map: London TR ey I ~
asa 01 :0693 Latest Weather: 22°C. Clear. Zoom

docking stations 549 (54F/139E)
docks with a bike 5916 (44.1%)

: e r=13423

Show graphs

[Oliver O'Brien, http://bikes.oobrien.com/london]
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colours

w Bike Share Map: Madison e ored IR
asa 1 9:21 L Latest Weather: 23°C. Clear. Zaom

R
b

docking stations 27 (1F/0E)
docks with a bike 191 (49.5%)

1 km total system size 3 8 6
1 mi (spaces+bikes)

[Oliver O'Brien, http://bikes.oobrien.com/madison]




Bike Share Map: Boulder ue e ey SN
asa 1 8: 24“” Latest Weather: 28°C. Clear. Lightning observed. Zoom

docking stations 15 (1F/0E)
docks with a bike 97 (53.6%)

1 km total system size
(spaces+bikes) 1 81

Show graphs

[Oliver O'Brien, http://bikes.oobrien.com/boulder]
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num checked-out bicycles across
all etations
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available bicycle clusters

flat outfgoing incoming

Cluster B1 (N=106) — Cluster B3 (N=42) Cluster B5 (N=50)
Cluster B2 (N=72) l = Cluster B4 (N=62) = Cluster B6 (N=38)
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Data S10, NOAA, U.S. Navy, NGA, GEBCO
Image © 2009 Institut Cartografic de Catalunya
Image © 2009 TerraMetrics
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biases of human behavior
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what can we learn

T we combine data
from otherj
sources? §




Now should tnis
real-time
information-be
visualized and
accessed?



can we use tnis
data to
automatically
detect events in
the city?
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BEHAVIOR, ENERGY &
CLIMATE CHANGE CONFERENCE

DECC

ool 2 tnomisen, ACEEE

BTANFORD UNIVERSITY

Submission Guidelines BECC 2012-Programming About BECC BECC Conference Registration

TABLE OF CONTENTS BECC 20 1 2 SHARE BECC
About BECC

MR New! BECC 2012 Draft Program (@] n ; ]J

SRR Save the date! Theg@Rrence regularly sells out so be sure to register now for
e BECC 2012 Mog ember 12 - Wednesday, November 14, 2012 at
S the Hyatt Re gacramento, CA. There will also be pre-

Call for Abstracts oFf desse 1 networking recention o
Important Dates ! — — BECC TWEETS

Submission Guidelines

I'll be giving a talk on:
s Applying Iterative Design to the

6/30 is the early
decizion deadline for
Sl the BECC Student
Scholarship via Stanford

Conference Registration .

SESSSN CO-[ccdback Design Process Precourt Center. Appy ASAP
Submit Abstract pCbEEl 2

Watch BECC Talks Time ago 24 Days vig Lintedln
Scholarship conferences, at which 700 participants discussed innovative policy and program

Linkedin Group strategies, shared important research findings, and engaged in building dynamic Wow! T0% increase abstracts

new networks and collaborations. this year, BECC 2012 is going to

be amaring!: t.co/E

The BECC Conference is convened by the California Institute for Energy and

Environment (CIEE), University of California, and the Precourt Energy Efficiency

Center (PEEC), Stanford University, and American Council for an Energy Efficient

Economy (ACEEE). ET @nwalliance: RT
@aolenergy: Smart Meters Make

Customers Smarter:

t.colezt AEGoD (Great

infographic in the article.)

Time apo 04 Days via Linkedin

Time ggo 118 Days via Twitter

Great article on commumnity-
based social marketing =CESM



research publications

smart

Sensing and Predicting the Pulse of the City through Shared
Bicycling

Jon Froehlich, Joachim Neumann, Nuria Oliver, Proceedings of
LJCAI2010

Measuring the Pulse of the City through Shared Bicycle
Programs

Jon Froehlich, Joachim Neumann, Nuria Oliver, Proceedings of
UrbanSense 2008

Mining Public Transport Usage for Personalised Intelligent
Transport Systems
Neal Lathia, Jon Froehlich, Licia Capra, Proceedings of ICDM 2010

ubigreen

UbiGreen: Investigating a Mobile Tool for Tracking and
Supporting Green Transportation Habits

Jon Froehlich, Tawanna Dillahunt, Predrag Klasnja, Jennifer

Mankoff, Sunny Consolvo, Beverly Harrison, James A. Landay,
Proceedings of CHI 2009

hydrosense

HydroSense: Infrastructure-Mediated Single-Point Sensing
of Whole-Home Water Activity

Jon Froehlich, Eric Larson, Tim Campbell, Conor Haggerty, James
Fogarty, Shwetak N. Patel, Proceedings of Ubicomp 2009

Disaggregated Water Sensing From a Single, Pressure-Based
Sensor: An Extended Analysis of HydroSense Using Staged
Experiments

Eric Larson, Jon Froehlich, Tim Campbell, Conor Haggerty, Les
Atlas, James Fogarty, Shwetak N. Patel, Journal of Pervasive and
Mobile Computing (PMC) 2010

A Longitudinal Study of Pressure Sensing to Infer Real-World
Water Usage Events in the Home

Jon Froehlich, Eric Larson, Elliot Saba, Tim Campbell, Les Atlas,
James Fogarty, Shwetak Patel, Proceedings of Pervasive 2011

reflect. O

The Design and Evaluation of Prototype Eco-Feedback
Displays for Fixture-Level Water Usage Data

Jon Froehlich, Leah Findlater, Marilyn Ostergren, Solai
Ramanathan, Josh Peterson, Inness Wragg, Eric Larson, Fabia Fu,
Mazhengmin Bai, Shwetak Patel, James Landay, Proceedings of
CHI 2012

Sensing and Feedback of Everyday Activities to Promote
Environmental Behaviors
Jon Froehlich, University of Washington Doctoral Dissertation 20711
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Benefits of bikeshare:

The Washington, D.C. region's Capital Bikeshare (CaBi) service released the
third-party analysis of its 2011 member survey yesterday and it has some
impressive results. Analysis shows that members save an average of $891
per year and collectively reduce their driving miles by 5 million annually.

Other highlights include:

83% of respondents said they were more likely to patronize a business
that was CaBi-accessible

82% of respondents reported increased bike use since joining Capital
Bikeshare and 70% said CaBi was an important reason for this

CaBi was a major or main factor for 56% who reduced car use



Mapl Satelite |
= 4

East
Riverdale

8 o Hyattsville

Temple
Knolls #

Am
Univer:

Magruder
Park

¢ Michigan
Park

Fort Totten

L Landover
Hills

Brentwood

Brookmont ke Mt Rainier

Cottage City

Colmar
Manor

McLean P »‘W

k
Potomac ~ H
dhain Bridge RS Hills

Imar Ma

eway

Bellevue Newr York Ave N
— Forest L ety
5t I
mit Hills . 3

Spring % %
8, ad
E ( Deanwood < Faimount §
2, nsburg 3 Heights 5 2
= 2 Seat X “
ot & / ( \sh Pleasant
Nation ant Park  Northeast
Nationd! \ : " } Boundary X
ast Capitol St Capito s
ton g,
Souan ©  Fort Dupont
y Park )
("; o a : - 2
RivefiSR: 2 Walker M
Park Y,
even  Artingto: B
Comers Fairfa a0®
Village f
1
wer Fairfax 7 ot
il o Distric
Villag @ s ; Heights
e 7Y Columbia
(244) Forest
> Pike
‘ F Lake \BEI ey's Claremont < Suitland-Silver
= Barcroft Crossroads - $ Hill
" 7) 3
243) ; - @
3 (22 A Sutlang s,
y
North Ridge Hillcrest
Heights e
o) Momingside
& w
= if Marlow
o 5 ) Heights i Rd
Lincolnia 2 2 T capial B T e
3 Seminary o5 F
Hill "neys Ln Temple Hils $
s '
addock R & 3
< Forest 5 2
Heights. cao'® %
) {295
o 8 King sy 7 4 212)
Duke sy @
lexandria * \o}«" M ) Report a map

[Daniel Gohlke, http://bikes.oobrien.com/barcelonal



caqpital

Bike
Arlington  cCapital Bikeshare Suggest a Statlon Crowdsourcing Map blkGShOFG

¢ W Scacipal 1 L@ N S o Ve i W

Map |
> ) Your Current
American 2 Suggestion Off Street %

University Park 2 chigan Mir 50 — s b approved
%: Park i Spis Q Community

ﬁ 3 ? g Suggested w Bike Lanes & @ Pending

g Brentoo (o1) Existing Sharrows
e d Dhiy 1. Mt Rainieg (O] m Bikeshare amw ON Street [cb Pending Other
{0 et Bla 1 Locations Routes ¥ 7
H Q Cottage City 9
'tm—@

McLean Colmar.
®
o RS %
f.r\mar Manor 1. Zoom to the location where you want to suggest a station and
Community Park click on the map to drop a pin. Add your comments and click

Submit to publish your comment and the location suggestion

(295 2. To comment on someone else’s suggestion click on that
#l location pin and share your opinion by toggling the Like/Dislike
buttons and filling in your comments. Click Submit to publish
Gor) your comment

. Repeat You can suggest and comment on as many locations
as you like!

Ee)
{

©9%9
. & 9 vmmmﬂcmmmwmnr—@
e, 5; At A—-+

L)

ch".

e, vﬁf Q%Q@@; mls;?’i ¥

f@‘ FortDupont! ?
Pa

Madison % 0
% Manor 5
Q td r@ R £ Dupont i
£y W _ By 5
{ & -«m§ Q " Q’QQ%= 9 o m“ Ana ?7 V;i Q
v‘g;;f:ius Glenc! \yn %W Al m
Gt e < st 89 9
: _-;? 2 Barry Farm
: S? £9
o1 — (28a) ~Forest. 8 Q*‘ e 4 Ridge < &
& Lok Bailey's qjhr&-ﬂ nt & § 5
ean = Barcroft & Crossroads 99 Q & A\ Q
g o 8 Q y e

Hillcrest

L Washington st s
Q@ Q Highlands u, el Haights =
5 s =

Bellevue
Mariow Q
Heights

of

T captal 8

? % g Qf‘

S " Lincolria B % oo
1 3 Semina : o 4

All.'[;!GTON d ® Hide Sidebar  Share This Show Bike Network Show Pending Stations  Contact Us



Bike capital
Arlington  cCapital Bikeshare “Suggest a Station” Crowdsourcing Map I’JikGShQTG
. 3 ®

m Satellite ! ')‘; ] QHE‘Q ; !_ :’V«‘ %
Claiade Maot 2 %
ﬂ\:‘:’n\; lm;mp" i Q«: ’Q 9 Q Your Current
z Ny 2 American @ Ffest Hills =] Suggestion Off Stregt
oy ? Q University Park E o, Michigan ) ) I raie €b approved
pfeoRn " Py S %8 z @ 2 ?’P' %, Park AT Q Community
ream = e i
v _dalley Par * Y 6? Suggested Bike Lanes & @
S galsina o Sgapstone Q - i 9 K Flrpngond (Fo1) == sharrows Pendips
"hson \@npm Crestw oo? m.d.m e e (201) Existing
* Crestwi Uy X o
spring e 9 § Py Um‘,?‘&nty 3 “"¢Re”e$ & & = e o S BB pending other
sl ; o " Cottage ity tpeneen
[ R 0
-'! ? -
7 @ U Location @
Colmar
o] w‘.GQ:;e il Ma| Instructions @
Qm Gentral ? %
?Q Q Colmar Manor 1. Zoomto the location where you want to suggest a station and
Community Park click on the map to drop a pin. Add your comments and click
s N Fort Lincoln Submit to publish your comment and the location suggestion,
SR, (za5 2. To comment on someone else’s suggestion click on that
Old Glebe y e } T location pin and share your opinion by toggling the Like/Dislike
Ballivud Q P Q T (50 buttons and filling in your comments. Click Submitte publish
Forest bt "b Gor) your comment.
L’j QQ Q T 3. Repeat. You can suggest and comment on as many lecations
iy as you like!
«ﬁ Q Your Input (Click here to logon) @
Langstan rad
Golf Course m Comments @
ry gy
Deanw
a mer‘am Ut ;\‘E
an =l
Lower
niral NE

[l
&

s 9
0 :5; Fort upon 2. 9
arl
- +

Pope
D“W”ﬂ # Braneh Park

Madison
Ianor

@ Blemont i
9 % @ &
LA R

9

Seven Arington Bivd
@A AT )

k +

Glencarlyn. Barcroft
Park

Jest Falls

Church

257 %
Bigyard ? % @
int = Anacostia %
= 5 Park ¥ Q d 1
" ﬂ Sanctuary Q a Q 5‘]@52
2 59 7 Q'-a Q Fort & £ ek
ort Stant Recre: .
Fairtax ecreation Ces

~ %7
Rod ies Run
Q! " é & Watkrfowl
55 on
£ ’m c Barry Farm “uck, Skyland Z Lower
p 3 : 3 Fort Stanion PN

. ? (@) Y
= Aurora
ab Qe 9 ¢\gvr#‘m @ 9
oo : K & 3
(813) e ? Columbia Q ?9 =l Arlington & “Mang Pt Stttz .
Ik 7 )] Forest qiw Ridgs F 4 D_?_Ia‘s - g4
s o¥glas O]
o Lake Bailey's p & shinglon 4 ® 4
am 2 Barcroft Y Crossroads ! & Yu ' T Q @ WBH"I - 3 b
R @ AR TACER T ASN T o 9%y
% Baret g g ?Q S.0kn Congifss pie ok
2 9 : A ?
@
% () Fairlington
e Yo wons @
% 3 2)
b 2
Y Mason =Q 2 North Ridge - Hilcrest
| A o g Washington st .
District Park AQxandria Q o Q ; Hillorest Heights s
Kvest Q % q? % % Highlands s P ®
Fdock g Bellevue o2 “&,
o P _
. J -’ e . Morth Barnaby. Marlows
] = ?r_:\, sre;h d o 500 51 Recreation Area Heights Q
Fark-.@
g T cape &

o

o)

““:Gm‘q Hide Sidebar  Share This Show Bike Network Show Pending Stations ContactUs Login



® DiffBikes

—Min8ikes

= MaxBikes

°
e

+IE99Q

~TIMNT

CIERoe

)

dst

L Trday z

~TEMe

CIunrg

LTTARN

P IIeYE

CITENT

- TE Vel IE

L 0r32ate

+0T®at

L 0TPOIE

~0tPot

Lo dny 1

ordny1



&

‘e
: .
S,
‘ L
3 -
* %

4

453

. .
i
IS
b .
* .
3




Narifeﬁg Clmﬁgshu 0 Cardif L Speria T Boulder

7 i /18 169 lil 1 7

S Guadalajra Megid Ciy Loﬁtfm Bergamo Mu%r_e@ S Madion
0

i I my 0 Sy Y

Tovama Yokohama TclAm Bath Juin Otava & Gatinea e Minneapols

i o £ i I moo I

i Geoow \\asmugmn ‘DC Miami}:Bcach
T

o b Reet i MEe
w0 R}

'k , “ Sndnono Bt

B
il m i

g

Melboune Niem . S Bamclom Girona Des Moines “Denver
iR e W %’?Mf? M i il

brbane, — Lmbowg Sl

ML ol - Vlencia Gandia Chicago |
i 1345 e '

i _ Ljubljana
wr A q lf



S S, guamey

Lty

J













