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eco -feedback

sensing behavior paired with feedback to
reducenvironmental impact
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power -aware cord

'/ cord light pulsates &
: varies in intensity
based on power draw

Gustafsson and Gyllenswéard, CHI2005



- visualization allows
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eco -feedback
a brief history
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eco -feedback
a brief history

Kohlenbeset al.,
J. Applied Behavior

environmental Analysis, 1976

psychology —
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1970 1976
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our focus
1. whatan wéearnromenvironmental
psychology?

2. Whadhouldour rolee inecefeedback
research

3. howehould wassess our contributiol
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to design eco-feedback
technology effectively,
these are the very
guestions that we need
to answer In the design
process



proenvironmental
behaviors

selfinterest concern for others

e.g., carpoolingle/ \ e.g., using ntoxic
make use of HOV lanes cleaning chemicals out o
respect for local watershe



proenvironmental
behavior models

rational choicinormactivation
models models
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rational choice models

behavior Is regulated by
systematic process of evaluati
expected utility to self

Congressional Budget Office, Congress Report, 2008



norm activation models

proenvironmental behavior i
X altruistic or based on some
> perceived notion of good

help t@wonserve natural resources
a sense oésponsibilitgnd
participation

DeYoung, Environment and Behavior, 1986



models impact eco -
feedback designs

designers build based on models,
fundamentally change their desic

we need to be more about explicit
guestioning/exposing the theorie
used In our designs
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behavior change
techniques we can use

Information —
prompts
goalsetting
comparison
commitment
Incentives

feedback |

Geller et al., 1990
Health Education Research
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much more effective!

Winetet al.Journal of Applied Psychology,




behavior change
techniques we can use

Information
prompts
goalsetting
comparison
commitment
Incentives

feedback
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behavior change
techniques we can use

Information —
prompts
goalsetting
comparison
commitment
Incentives

feedback |

Integrate these techniques
Into our eco -feedback
designs
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hcl corpus

sourceCHI, UbIComp, Persuasive
_.  _139 pape&s oenvironmentoé6
56reiated tieCofeedback

_/920/(bublishedh|a3t three year
44%2009 alone




environmental
psychology corpus

Sources: JournaBvIironmental Psychology
Consumer Research, Social Issues, Applied Social Psy
Applied Experimental Psychology, Environment and Be

82 paperseffects of eée@edback
12.necoefeedback technology
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presentation of the
eco-feedback interface

papers that provide a graphic of tHeedzack interface

50%..85%

environmental -
psychology hcl
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environmental psychology
common Interfaces

Keirstead&nergy Policy, 200Dobson & Griftifroc of ACEEE, 1992



hci /ubicomp
range of interfaces

[——

$ > §

Shiraisliet al. Persuasive2009 Petersen et &K/ 2009 Arroyo et aCH/ 2005



simple Interfaces
were effective

lack of design focus
simple interfaces
yet é

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 med
engaging users for sustained motiv
designing for least motivated users
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targeted behaviors

= hci ™ environmental psychology

90% —
& amajority of papers focus on
I electricity e¢@edback

Ahigh impact
Aeasily sensed

electricity



targeted behaviors

= hci ™ environmental psychology
90%- —

60%-

30%-
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electricity



targeted behaviors

™ ha ® environmental psychology

90%

60%

30%-

electricity gas water

0% -



targeted behaviors

= hci ™ environmental psychology
90%-

60%-

diverse set

hcirewards novelty?

)
( \

30%-

0% -

electricity gas water transit carbon other garbage "green" paper
behaviors



targeted behaviors
what should be the role of hci?

building sensing techniques for nev
behaviors

quickly testing/iterating new design

rewarding follayp research
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study methodology

laboratory study qualitative study field study

")
0o
o

|
' environmental
hci psychology




lab study
hcl example

powelaware cord

Investigate reactions to ambient d
wizarebf-oz study

. 15 participants

13 participants understood feedbe
without explanation

Gustafsson and Gyllensward, CHI EA, 2005



lab studies In ~ hcl
are often qualitative

4

this stage, the PowerAware cord is
eant to be a conceptual design

atement, mostly wused to

reactions and provoke thoughts

around the area of energy consumption. ,

3

Gustafsson and Gyllensward, CHI EA, 2005



lab study

environméntal psychology example

e
producintegrated feedbac
100 participants

participants were told studying:
Ol mprovements t

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

McCalley & Midden, Journal of Economic Psychology, 2002



field study
hcl example

OS hnoewo wat er
4 households

3week study

no control or baseline data

average reported water savings \
liters; no statistical analysis provi

Kappel and Grechenig, Persuasive, 2009



fleld study

environmental psychology example

gas usage efsmdback stuc
325 households

three year study (1 year baseline
6 experimental groups

goal

current [\/?

use

12.5% usage reduction with elect
J ecefeedback condition

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



fleld studies

™ hci(n=8 of 27)®environmental psycholggy10 of 12)

avgnumber of
participants

,10  larger environmental psychology studies
(avgr414pften partner with a utility

i

11



fleld studies

™ hci(n=8 of 27)®environmental psycholggy10 of 12)

f  studies collecting

baseline data ]
baseline data

90% _
Abrevious year
Apreintervention period

: 1 studwithl weelbaseline data
112.5% P

e Holstius et al., DIS, 2004




fleld studies

W hci(n=8 of 27)®environmental psychol@gy10 of 12)

f ing
‘ X study length

15.5months

| 7.5mos
| baselin

12.5 wee
1 ——




fleld studies

™ hci(n=8 of 27)®environmental psycholggy10 of 12)

f 1
>

0/8 had neexposed control gro
\

g |
4/8 reported behavior change ﬂata j

|

P\

\

1 ?%

difference in
consumption

-18%




study methodology
) what should be the role of hci?

moving beyond lab studies/short fie
studies

being more rigorous In our evaluati

partnering outside the community
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our focus
1. whatan wéearnromenvironmental
psychology?

2. Whadhouldour rolee inecefeedback
research

3. howehould wassess our contributiol



eco -feedback
where are we going?

oo
19%) 1976

emergence of
environmental

psychology
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other slides



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 ($)
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u.s. energy utilities spent

$2 billion

iIn 2002 alone promoting
energy conservation

l

Lin, J. Energy Policy, 2007. &
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comparison
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