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Center for the Built Environment (CBE)

" [ndustry/University Collaborative
Research Center founded in 1997 with
support from the National Science
Foundation

" Industry consortium partners support,
guide and collaborate on research

ol

" Fundamental research, design : ;
guidance and evaluation of promising  E xS ————
technologies o —

* Occupant comfort and satisfaction
* HVAC systems
* Envelope systems
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* Human/building interactions

* Improving building standards
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Background and motivation

= Non-technical energy solutions in the
workplace not sufficiently explored nor
leveraged in policy (Moezzi and Janda 2014)

= Commercial building complexities
include scale and diversity of
stakeholders; but occupants impact
energy use (plug loads up to 50%)

= Previous CBE study identified a need
for better communications between
commercial building operators and
occupants

= Little research on design aspects of

energy display methods (Froehlich et al. S
2012) Clif Bar Offices, ZGF
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How can we leverage the
power of social media for
energy engagement?
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Research scope

Objective

Evaluate opportunities for using a social
media application for:

= Encouraging energy-saving
behavior in commercial buildings

= |mproving communication between
operators and occupants
Research method
= Develop high-fidelity prototype

= Lab test with subjects as proxies for
office occupants (today’s talk)

= Evaluate via interviews with building
professionals (see the full report)
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Lab testing at UC Berkeley’'s XLab

= Subjects demoed prototype,
responded to questionnaires
during and after (Likert,
ranking, open-ended
guestions)

= 128 subjects, 4 sessions

= 87% students, 11% staff
= Office experience

* 41% <1 year

* 48% 1-5 years

* 11% over 5 years

Conducting test at XLab
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Options for viewing energy information
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= Granularity: Three levels of energy information, increasing in
granularity from whole building, to floor level, to individual office
or workstation

= Metrics: Four metrics for individual energy information: cost,
power, amount (kWh), and “light bulb equivalent “
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Viewing energy information: Granularity

= Clear stated preference for more personalized energy info, at the
level of individual workstation or office (65% ranked as most
useful)

= Whole building level information ranked last
Please rank these energy charts in terms of their usefulness, from 1 most useful, to 3 least
useful.

7~ O\
Most useful 65% 29% 6%

Second most 28% 50% 23%

‘ 1

Least useful {7 21% 71%
@Energy Cha) B Group Energy Charts Building Energy Charts
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Viewing energy information: Comments

| like that you can monitor your own energy use
and so you know how effective you are being in

your efforts at using less energy.

...most people (unless they are familiar with the
watt and joules or technical terms like that) will not
be concerned about pages like "watts used." | think
people will be more concerned about the costs of

energy and not the amount of energy spent.

Center for the Built Environment, UC Berkeley
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Options for normalizing energy use
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“My Energy” showing cost, no comparison

Three options, shown as weekly bar chart
= No comparison
= Compare to average user
= Compare to selected individuals
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Normalizing energy use: Comparison type

= Strong stated preference for comparison to average user
(79% ranked as first choice)

Please rank these energy charts in terms of their usefulness,
from 1 most useful, to 3 least useful.

N

Most useful 79% 13% 7%

Second most 17% 44%

Least useful g}/ 48% 49%

@mpare to A@l Compare to Individuals No Comparison

Center for the Built Environment, UC Berkeley
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Social media features: Sharing energy charts

66% likely to share

A
[ |
/ Id be likely to sh
would be i e-y o share my energy 20% 6% |
charts with other people
72% think sharing would help save
A
| |
Shari / hart Id
aring my personal energy charts wou - _— 0% .%
help me save energy
79% want to see charts of others
A
[ |
| would be interested in seeing energy
14% %
charts of others

B Strongly agree m Agree m Notsure = Disagree ' Would not share charts
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Normalizing energy use and social aspects:
Comments

| liked the comparisons between individual energy
use. It made it competitive and like a game, which
is a good thing when it comes to energy
conservation

(a typically dull conversation topic).

| also enjoy that users would be able to set goals
and have other people join those goals too. It really
creates an environment of peer support.

| think a person versus person feature...could
negatively and unfairly single some people out that
may need to use more enerqy for their job than
their co-workers.

Center for the Built Environment, UC Berkeley



Occupant-operator communications: Billboard

[” Green NetWork d| (4|20 |M

Building a green and energy-efficient workplace

Billboard > Problems

Problems Questions Tips surveys

Problems reported by you

= Occupants can post
problems, questions -
and tips e o — e

Can it be adjusted?
Peter Manning reported a problem,
o

The 5th floor is extremely cold in the morning. Can we do something about this? 2. The sink in the coffee
My NetWork area on our floor has
- y NetWorl Sfhasige Join Like Comment been leaking for weeks.
perators (and other -
'+ 5 pecple like this problem

O CC u p a n tS ) Ca n Energy Charts ll AmyJohnson 1 have been having the same problem. | workinthe 7th floor.

Community Wisdom of the crowd

)a PoterSejec W have reset the morning temperatures. Please let me knowf the problem is not
» solved

“

reS po n d to posti n g S — electricvehides workspace

carpool solar air quality

thermostat ventilation

ﬂ Alex Morrisen reported a problem. energy visualizations
] 1 The recycling bins in the 7th floor are gone and as a result, we are no longer able to recycling satisfaction
ubjects asked abou i b b ot e e e
30 minutes ag: Join Like Comment

clean energy  energy star
4 5people joinedthis problem.

. . i elactronic waste enargy orbs
I e I O O O u S e i el energy-saving modes

The binsin our 6th floor are gane too. | asked around andlearned that itspart of the

KathyLemon consumption wattmeters
maintenerice process. Althoush, | think we couldal use some temparary ones.
L energy monitoring
usetuiness, an eve S e P energy competitions
) onall the floors by the end of thisweek. “

acoustic quality

Of inte reSt public transport

ﬁ Keith Rodgers reported a problem.
Is there a way to ensure that the office lights are on power-saving mode during nights? | usually
end up working late and notice that the lights remain on through the night. What a waste to
have them on all night!

January 2,201 Join  Like Comment

Show older problems >

Billboard prototype
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Billboard key findings

= People indicated they would use this to report problems (96%)
= More likely to do so than by phone or email (77%)

= | ess interest in sharing energy tips

= QOverall 95% rated billboard feature as "very useful" or "useful"

Likely to use this if | had a problem to
ikely to use this if P 64% 32% 2%
report

More likely t t blem (th
ore likely to repor apr.o em (than 47% 30% - 7%
phone or email)

Likely to use this if | had a question 34% 45% 9%
Likely to share an energy tip with
e gytip 22% 36% 15% 2%
other people

W Strongly agree m Agree ™ Notsure I Disagree = Strongly disagree

Center for the Built Environment, UC Berkeley 16



Post-demo questions: Awareness and incentive

70% made more aware
A

My experience seeing this prototype has
made me more aware of energy use in an L 58% 20% 9%
office environment.

89% say it would be an incentive
\

\
Having such application in my workplace

[
would create an incentive for me to save 32% 57% 6%

energy.

W Strongly agree  m Agree ™ No opinion Disagree Strongly disagree
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Insightful comments

What features do you specifically like? (126 comments)

...It's a social networking site with a layout and interface similar to
Facebook, which | already use and am familiar with...

...l also enjoy friendly competition, and | would definitely be a cheerleader
for our individual unit, and set up a competition with other units...

What features do you specifically dislike? (122 comments)

Seeing all problems reported and by whom [are] not really relevant to my
day...
I'd tell Peter Manning to quit whining and put on a sweater!

While | do think groups are not a bad a idea, | do not think employees
would go out of their way to try to save money to a well-off company...

Please list additional features that would be helpful. (98 comments)

...connect with local weather notifications such as 'Spare the Air Day'".

Center for the Built Environment, UC Berkeley 18



Resources

David Lehrer
lehrer@berkeley.edu

Prototype online at:
www.cbe.berkeley.edu/
prototype

Reports and related papers:
www.cbe.berkeley.edu/
research/visualizing-info.htm

This work was funded by the
California Energy Commission
PIER Program

Center for the Built Environment, UC Berkeley

Turn off lights when away from office.

v Report progress g Share goal

65 people share this goal.  See who they are >

Carpool at least twice a week.
v Report progress g Share goal

45 people share this goal. See who they are >

Use stairs instead of elevator.
« Report progress g Share goal

30 people share this goal. See who they are >

Use two-sided printing.
' Report progress  |g Share goal

55 people share this goal. See who they are =
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