


Feedback is about
empowering people

with Informati

on to

positively inform and
change benavior
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why is the prius effective?

e Immediate

e Simple

e Fducates

e Constrained environment
e Reason to care

* |[nforms only one action
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Kohlenberg et al., J. of Applied Behavior Analysis, 1976



kitchen

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



the lightbulb eftect?

e Immediate

* Simple

e Fducates

e Constrained environment
e Reason to care

* |[nforms only one action




the lightbulb eftect?

 |mmediate
* Simple
e Educates






Feedback results |
energy savings of
between 5-12%

Darby, 2000, Abrahamse, 2005, Fischer, 2008, EPRI 2009



But we're still unsure what
aspects of feedback are
most effective

Darby, 2000, Abrahamse, 2005, Fischer, 2008, EPRI 2009



data update frequency .
cost to implement g hlgh

low

1 2 3 5 6
Standard Enhanced Estimated Dally/Weeldy Real-Time Real-Time
Billing Billing Feedback Feedback Feedback Plus

Monthly or bi- Household- Web-based From Actual
monthly bill specific info,  energy audits + [TReleRe[s M o1 A
advice, and billing analysis, email, selF-read
comparisons est. appliance -day-'ag web-
disaggregation RN

Energy display Real-time,
devices, pricing apphance level
display devices monlionng or
control, HAN

“Indirect” Feedback
(Provided After Consumption Occurs)

Residential Electricity Use Feedback: A Research Synthesis and Economic Framework, EPR/ 2009
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Energy display Real-time,
devices, pricing appllance level
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control, HAN

//; | £~
“Indirect” Fe/.dback
/" (Provided After Cons( smption Occurs) |

Residential Electricity Use Feedback: A Research Synthesis and Economic Framework, EPR/ 2009



data update frequency
cost to implement

2 3 4 5
Standard Enhanced Estimated Daily/' Wi ekly Real-Time
Bi||ing Billing Feedback Feedback Feedback

Monthly or bi- Household- Web-based "rom Actua Energy display
monthly bill specific info,  energy audits + [EslCRelcioM =M devices, pricing
advice, and billing analysis, ” display devices

comparisons est. appliance

disaggregation

“Indirect” Feedback
(Provided After Consumption Occurs)

Percent Savings




More information !=
More Behavior Change

Data Presentation >
Data Update Frequency

Darby, 2000, Abrahamse, 2005, Fischer, 2008, EPRI 2009



Feedback du jour
line graphs
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High cognitive
burden on person.
Why?



How much time per day
do we expect people wil
spend exploring their

consumption behaviors?



How much time per day
do people spend
exploring their finances?




financially prudent
8.4 hrs/mo = 16.8 min/day

less financially successful
4.6 hrs/mo = 9.2 min/day

me (grad student)
0.5 hrs/mo = 1 min/day
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affordance refers to the
perceived properties of a
that determine just how

~

thing

that

ing could possibly be used/






















affordances affect our perception of use

can affordances change our behavior?
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What

does this have to do with feedback?




Perceptual affordance refers to
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How much money do | spend
per month on Starbucks?
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This type of inquiry is not possible
with current energy feedback
systems; it needs to be.




Future



Feedback system provides
dissaggregated feedback
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Lighting .

Bedroom TV ® 300W
Playstation 3 ® 455W
Cooking Range ® 1235W
Lighting ® 750W







Feedback system suggests
lowest effort actions for
greatest efficiency gain
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http://bit.ly/jonuw

See also: CHI 2010 talk
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See also: these two papers
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