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eco-feedback

sensing behavior paired with feedback to
reduce environmental impact
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power-aware cord

B cord light pulsates &
__ varies in intensity
based on power draw

Gustafsson and Gyllenswéard, CHI2005
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eco-feedback
a brief history

Fogg, B.J., Persuasive
Technology, 2003



eco-feedback
a brief history
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our focus

1. what can we learn from environmental
psychology?

2. what should our role bein eco-feedback

research?

3. how should we assess our contributions?



k

I

W y
nV|ronmentaI behavior?

Y4

2. what techmques
do people engage in" to motivate enwr

| b :
N e ~ -
\ ‘\ SN |
| ¥ T e_O

'"?

behavio LY




. W'ﬁ R,

do people er agg,;
nwrdm‘nental behavior?”

el \a}u










to design eco-feedback
technology effectively,
these are the very
guestions that we need
to answer In the design
process



proenvironmental
behaviors

f\

self-interest concern for others

e.g., carpooling to / \ e.g., using non-toxic
make use of HOV lanes cleaning chemicals out of
respect for local watershed



proenvironmental
behavior models

rational choice norm-activation
models models



rational choice models

behavior is requlated by
systematic process of evaluating
expected utility to self

Congressional Budget Office, Congress Report, 2008



norm activation models

proenvironmental behavior is
altruistic or based on some
perceived notion of good

help to conserve natural resources
a sense of responsibility and
participation

DeYoung, Environment and Behavior, 1986



models impact eco-
feedback designs

designers build based on models, these
fundamentally change their designs

we need to be more about explicit about
guestioning/exposing the theories
used in our designs
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behavior change

techniques we can use

information
prompts
goal-setting
comparison
commitment
Incentives

feedback

Geller et al., 1990
Health Education Research



WATER
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Bl PRECIOUS RESOURCE

- ; PLEASE HELP US
o CONSERVE IT!!




much more effective!

Winett et al., Journal of Applied Psychology, 1978




behavior change
techniques we can use

information
prompts
goal-setting
comparison
commitment
Incentives

feedback
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behavior change

techniques we can use

information
prompts
goal-setting
comparison
commitment
Incentives

feedback

Integrate these techniques
into our eco-feedback
designs
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hci corpus

Sources:CHl, UbICOmp, Persuasive
= [ 139 PAPETS on “environment” or “sustainability.”
56 related to €CO-fEedback

~

_[92% published in [ast three years
 44% n 2009 alone




environmental
psychology corpus

Sources: Journals of Environmental Psychology,

Consumer Research, Social Issues, Applied Social Psychology,
Applied Experimental Psychology, Environment and Behavior

82 papers o effects of eco-feedback
12 on eco-feedback technology
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presentation of the
eco-feedback Interface

papers that provide a graphic of their eco-feedback interface

50%..85%

environmental :
psychology hci
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environmental psychology
common Interfaces

Keirstead, £nergy Policy, 2007 Dobson & Griffin, Proc of ACEEE, 1992



hci/ubicomp
range of interfaces
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Shiraishi et al., PersuasiveZ009 Petersen et al., CH/ 2009  Arroyo et al., CHI 2005



simple interfaces
were effective

lack of design focus
simple interfaces
yet...

| significant reductions




simple interfaces
were effective

lack of design focus
simple interfaces




eco-feedback interfaces
what should be the role of hci?

exploring diverse presentation mediums

engaging users for s

JIstained motivation

designing for least r

otivated users



~  how are the eco- w‘hat T

iback interfaces. behaviors are

\.\Rfe;"e“tEd?\ ~targeted?

! 2 S
by iy R ‘
B ‘




targeted behaviors

= hci ™ environmental psychology

N% —

«e || amajority of papers focus on
electricity eco-feedback
* high impact

WO e easily sensed

0% -

electricity



targeted behaviors

= hci ™ environmental psychology
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targeted behaviors

= hci ™ environmental psychology
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targeted behaviors
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30% -
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diverse set

hci rewards novelty?
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electricity  gas water  transit  carbon  other garbage ‘"green"  paper
behaviors



targeted behaviors
what should be the role of hci?

building sensing techniques for new
behaviors

quickly testing/iterating new design ideas

rewarding follow-up research
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study methodology

laboratory study ~  qualitative study field study
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- environmental
hci psychology




lab study
hcl example

power-aware cord

investigate reactions to ambient display
wizard-of-o0z study

15 participants

13 participants understood feedback
without explanation

Gustafsson and Gyllensward, CHI EA, 2005



lab studies in hci
are often qualitative

{4

at this stage, the Power-Aware cord is
meant to be a conceptual design
statement, mostly used to test people’s

reactions and provoke thoughts
around the area of energy consumption.

14

Gustafsson and Gyllensward, CHI EA, 2005



lab stud

environmenta¥ psychology example

product-integrated feedback
100 participants

participants were told studying:
“improvements to the control panel”

4 experimental groups:
1. feedback w/no goal
2. feedback w/self-set goal
3. feedback w/assigned goal
4. baseline (no feedback/no goal)

McCalley & Midden, Journal of Economic Psychology, 2002



field stud
hcl example

"show-me"” water display
4 households

3-week study

no control or baseline data

average reported water savings was 10
liters; no statistical analysis provided

Kappel and Grechenig, Persuasive, 2009



field study

environmental psychology example

gas usage eco-feedback study

325 households
gout h tudy (1 year baseline)
wrwm treeygarsuy y
use 6 experimental groups
12.5% usage reduction with electronic

J eco-feedback condition

Van Houwelingen, & Van Raaij, Journal of Consumer Research, 1989



field studies

™ hci (n=8 of 27) M environmental psychology (n=10 of 12)

avg number of
participants

a0 larger environmental psychology studies
(avg=414) often partner with a utility

i

11




field studies

™ hci (n=8 of 27) M environmental psychology (n=10 of 12)

studies collecting
baseline data

90%

baseline data
* previous year's consumption
* pre-intervention period




field studies

™ hci (n=8 of 27) M environmental psychology (n=10 of 12)

study length

15.5 months

| 7.5 mos
| baseline

12.5 weeks
1




field studies

™ hci (n=8 of 27) M environmental psychology (n=10 of 12)

difference in

e . N consumption

4/8 reported behavior change data j -18%
0/8 had non-exposed control group \

\

1 ?%




study methodology
what should be the role of hci?

moving beyond lab studies/short tield
studies

being more rigorous in our evaluations

partnering outside the community
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our focus

1. what can we learn from environmental
psychology?

2. what should our role bein eco-feedback

research?

3. how should we assess our contributions?



eco-feedback
where are we going?

o o
197ﬂ 1976

emergence of
environmental

psychology

2010 the future
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high cost ($)

purchasinga
hybrid car

installingnew energy- »
starappliance

* purchasingcarbon offsets
low effort

*installing cfl
light bulbs

*installing low-flow
showerhead

*installingnew insulation

*installingnew energy-
efficientwindows

*installinglow-flowtoilet
high effort

*draught-proofing

*turning off unused lights
* bicyclingto work
*takinga shorter shower

low cost ($)



u.s. energy utilities spent

$2 billion

iIn 2002 alone promoting
energy conservation

l

Lin, J. Energy Policy, 2007. &
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o Yo n wit
by |u| your towels more than
n
tion, you help us reduce the amount of detergent waste
water that must be recycled within our community.
Please hang the towels up if you wish to participate
in the program — if not, simply leave them on the floor.

dition to decreasing water and energy consump-

We appreciate your help!

Printed on recycled paper.
Laminated to reduce waste.

At




We invite you Lo |join Wlth Us Lo conserve water cne 5TS IN HELPING
by using your towels more than once, ‘ TO SAVE THE ENVIRONMENT
In addition to decreasing water and energy consump- | Almost 75% of guests who are asked to
tion, you help us reduce the amount of detergent waste participate in our new resource savings program
water that must be recycled within our community, | do help by using their towels more than once.
Please hang the towels up if you wish to participate You can join your fellow guests in this
in the program — if not, simply leave them on the floor, RN sauNS i) sale ihsenvironmeny by
reusing your towels during your stay.
O SERY
2 v € Lob . ,,}C‘

/?)
® Tomonro™ !
R romonroW

We appreciate your help!

We appreciate your help!

\}X’(’) Printed on recycled paper, y
Laminated to reduce waste. » gL‘ Printed on recycled paper.
(7 Laminated to reduce waste.

standard environmental message descriptive norm message

35.1%  44.1%
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t;yoia prius

2 years

- compared w/toyota corolla le
- 15,000 miles a year

http://www.edmunds.com/advice/fueleconomy/articles/116513/article.html
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Today's Steps
Mon)

-+

Me 7B06(f)
[5an B296 (£

Alice 7626(4:34p)
[5an 1067 14)]

Betty 8152(5:14p)
[Sun 11845+(F)]  {cem)

Figure 1. a) The Omron HJ-112 pedometer, b) the pedometer in
use, and c) the Nokia 6600 mobile phone running Houston.

.“ Today’'s Steps
(Mon)

Me 7606(f) ||

[Sun 8296 ()]

Alice 7626(4:34p)
[Sun 10367 ()]

Betty 10135 (5:14p)
[Sun 11845(f)]  (com)

Options Exit

Comments for
Alice

—

Wed B/3 4013(2:46p)
went for a run

Sun 71371 5183(7:17a)
a good day

Sat 7/30 6120(3:26p)
o good day

Options Back

pedometer cell phone
fitness study

% e
i

Today's steps for Me
4562 (6:24p)

Goal: 10000 steps
5438 steps to goal

Comment from last update
Walk

Options Back

b)

- Pl Mylast7Days
A
Sun| 11798 *
Mon| 9135
Tue| 6629
Wed| 14013 *
* = goal met
Average | 10135

% Options + Back

Figure 2: Houston screen shots. (a) Main screen, (b) detail
screen, (c) recent comments, and (d) trending information.

Consolvo, S., et al. Design Requirements for Technologies that
Encourage Physical Activity. CHI 2006



two types of feedback
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why not increase costs?




lab stud

environment

30% -

20% -

10% -

0% -

a¥ psychology example

drop in energy usage

overall reductions

21.0%

17.5%

10.0%

no goal | self-set assigned

30% -

20% -

10%

0%

1 8.0% I
I

pro-self vs. pro-social

™ pro-self 95 0%

23.0%

I '100%

= pro-social
19.0%

12.0%

nogoal  self-set | assigned

McCalley & Midden, Journal of Economic Psychology, 2002



rational choice example
the price of gas affects vehicle purchases
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$3.00 -} E
i 140%
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N 0)
truck market share | | 20%
2004 2005 2006 2007

Congressional Budget Office, Congress Report, 2008



rational choice example
the price of gas affects vehicle purchases

$3.50 + L soo
$3.00 -} E
i 140%
= <L
45 $2.50 -+ S
.§ price of gas qE)
= 4200+ Loy
(«b]
' =
$1.50 -
N 0)
truck market share | | 20%
2004 2005 2006 2007

Congressional Budget Office, Congress Report, 2008



