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Project Motivation

* How do we improve feedback to further engage
users and encourage energy conservation?

* Limitations of past feedback research:

e Variable methodologies
* Lack of feedback design specifics
e Unclear behaviour changes

* Real-time social comparisons unstudied

RYERSON
UNIVERSITY



Key Take-Aways

1. FREE: energy feedback research platform

* Give back to open source community

* Build a research community; discover more
effective feedback designs

2. 11% savings with real-time feedback
* 3.5% improvement with real-time social comparisons
* Demonstrated in a year-long field study
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Field Study Background:

Rental apartment, affordable housing complex

* Low, or fixed income tenants

* Recent immigrants, retired
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* 134 near-identical, single-
occupancy, bachelor suites

e Common fridges and ovens

" s , 'S I * Each unit is sub-metered

Figure: A typical floor plan at study MURB
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An Integration of Open Source Software

Bl evdilnieid © Arduino-based wireless sensors
Raspberry Pi gateway
Content management system

K

OPEN DATA KIT

Survey creation, app, data management

é
w B ¢ Real-time weather feed
P%ﬁﬁ'&'x * Tablet app to display feedback, surveys

PIWIK - web analytics
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Platform Field Study Configuration
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Basic Feedback Design

MSE e 2 @ 10:54 AM
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glil‘l;rﬁ Phoenix Place Suite Dashboard TOTAL SUITE FAN COIL UNIT COMFORT SURVEY =,
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kWh
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- Suite Power Use
101 = Suite Daily Energy Use ,
o Il 101 - Suite Historical Avg HOW YOU RE DOING
Il 101 - Suite Target Limit
ol oo 1.75kWh
Thu Fri Sat Sun  Mon Tue Wed kwWh REMAINING IN your target
Jun12 Jun13 Jun 14 Jun15 Jun 16 Jun 17 Jun 18 Your Suite -w limit for today.
DA' LY T] P: ﬁgé'ltchmg to CFL light bulbs can reduce up to 75% of your lighting energy
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Basic Feedback + Social Comparisons

MY Ee 2= @ 10:54 AM

PHOENI

e Phoenix Place Suite Dashboard TOTAL SUITE FAN COIL UNIT COMFORT SURVEY

LAST 7 DAYS TODAY RIGHT NOW

kwWh

4

2.36 2.75 w

Suite Power Use

= Avg - Suite Daily Energy Use
101 - Suite Daily Energy Use '
=0 Il 101 - Suite Historical Avg. HOW YOU RE DOING
Il 101 - Suite Target Limit o0 039 kWh
0.0 4 . x
Thu Fri Sat Sun  Mon Tue Wed kWh kwWh MORE than your neighbors
) ., average so far today.
Jun12 Jun 13 Jun 14 Jun 15 Jun 16 Jun 17 Jun 18 Neighbours' Average  Your Suite

@ 1.75 kwh

REMAINING IN your target
limit for today.

. Switching to CFL light bulbs can reduce up to 75% of your lighting energy ..
DAILY TIP: S -
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Field Study Design

* Intervention: A conservation program consisting of:
* An information campaign with savings tips
* Personal pledges to reduce energy use by 10%
* Energy audit of electrical appliances

* Real-time feedback for an entire year (completed Sept. 2015)

* Between-subjects factor: Feedback Type
* Non-active participation (control, n = 106)
e Basic feedback (n=12%)
* Basic feedback + social comparisons (n = 12%)

* Dependent variable:
* year-over-year energy savings %

2 participants did not meet inclusion criteria
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Results:
Did we meet our 10% savings target?
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Conclusions

* Demonstrated a feedback research platform
* Re-configurable, scalable, and freely available!
* 11% savings with real-time feedback
* Potential value of real-time social comparisons

* Future Work:
* Improving system reliability
* Persistence of savings
* Investigating the case for real-time social comparisons
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Extra slides

(for Q&A session)



Results:
Savings and Engagement by Quarter
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Results:
Effect of taking part in the conservation program

20

15 1

10 -

Savings %

-10

-15

T T T
No Feedback Feedback

Experimental Condition



Results:
The effect of social comparison data
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Feedbac
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Thermal Comfort Survey

= & 10:55 AM

= @ 10:55 AM
= @B 10:55 AM

= & 10:55 AM

Hi ODK Colle 5

ODK Collect
Page 2 of 8

» ODK Collect > Thermal Comfort
Page 3 of 8

Page 4 of 8
Please ral T Page 5 of 8

Cold How much
Select the ir

Since you last completed this survey, have you adjusted or controlled
Cool any of the following to get comfortable?

Slightly ¥ “Window (Opening and Closing)
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