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rgy Use at UCSB

The goal of this project is to reduce energy use at the University of California, Santa Barbara (UCSB) by targeting
user behavior. There is a disconnect between building occupants on campus and electricity use because

departiments do not directly pay for t

neir energy consumption and are unaware of how much energy they use.

This program rewards departments wi

Project Motivation

'h a financial incentive worth 50% of their annual energy savings.

e UCSB is tasked with meeting the UCOP’'s 2025 Carbon Neutrality Goal.
e The main UCSB campus consumes around $800,000 in energy utilities every month.
e The UCSB's Long Range Development Plan (LRDP) will expand campus for the expected 1% annual growth

through 2025.

Research Questions

1. Which behaviors can be changed to reduce energy use?¢

2. Which strategies can effectively influence behavior to reduce energy use?¢

3. How can s

trategies be scaled for a campus wide rollout?

Changing Occupant Behavior

Pilot Program Approaches

INnformation Education Social Science
(With Incentive) (No Incentive)

Pilot Program Experiment Design

Occupant Strategic messaging Message Type
Approaches Competition
Building Lighting settings
Approaches Temperature controls Targeted November December January

The group conducted a pilot
program in the education building,
the social science building, and a
lab building from July 2014 to July
2015 to experiment with various
behavior change strategies. The
group performed surveys and
walkthroughs before the pilot
began and six months in to the

program.

During the pilot, the group
observed significant
INcreases in targeted
behaviors.

Behaviors Computers Lighting Space Heaters

Lights off in
offices with
natural
lighting

J Occupants whol
- would not use a
space heater

Occupants using
computer
power saving

settings

Behavior Before  36% 689% 459%
¥ v ¥
Behavior After 8 ] % 9] % 79%

Advisor: Sarah Anderson

Strategic Messaging

Gevirtz Graduate School of Education October Energy Report

Examples of emailed and

Save electricity by changing your computer a
monitor to power saving settings.

Congratulations! Your plug load electricity consumption decreased by 2%
compared to the October baseline (2012 & 2013)

SC
4%
Target (10% Reduction) (kwh)
12,208.32
Plug In Load October (kWh) Plug Looad TE
2014 14,694 21% 1

Save Plug Load Electricity: Lighting
44%
e Set your monitor and computer to power saving settings

o Reduce brightness and increase contrast of monitor

nd

o Turn off screensaver and set monitor to sleep after 5 minutes of inactivity

o Set computer to sleep after 20 minutes of inactivity
e Fully shut down computer at night
e Turn off and unplug electronics at night, on weekends and holidays

Over the past four months, you have saved $780 on Electricity.

printed messages used in the

pilot buildings.

Emailed energy reports were sent to building
occupants each month. Printed materials
were placed in common spaces, such as
bathrooms and kifchens to maximize the
number of occupants that would see the
messages.
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Learn more about campus energy use and see real time energy monitoring at: energy.ucsb.edu

= UCSB Sustainability

I commit to leave my lights oft
if there is sufficient natural lighting.

Post this on your door to make your commitment.

——— UCSB Sustainability

Informational messages provide individuals Commitment messages ask individuals 1o
with information on their energy use.

Monthly Electricity Use (kWh)

Percent Energy Reduction
| | _'h_ | |
S

Education Building Energy Reduction

to commit fo a specific behavior.

Energy Reductions
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Financial Feasibllity

Net Presnet Value for Various Reductions in The group conducted a cost benefit analysis to assess the
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Social Science and Media Studies
December Energy Report

Plug Load
December 2014

Space heaters
can cause the
A/C to turn on.

&5

(kwWh)
12,159.94

(kwh)
13,511

89% of faculty at UCSB use a blanket or jacket
instead of a space heater.
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f—»— UCSB Sustainability

Contact facilities if your building is too hot or cold: 893-8300.

program’s financial feasibility on a campus wide scale. A
2.5% energy reduction would be necessary for a campus
wide program to be financially beneficial. Without
financial payments to departments, this reduction is only

Electricity Use
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reduction in electricity of 6.0%, 4.8%, and 2.6% in the education, social science, and
lab bulidings, respectively.

Financial Incentive Shows Small Effect
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-8.4%

Comparing two buildings that were given the same messages, one with a financial incentive and one without @
financial incentive (reductions of 5.1% and 4.8%, respectively), the financial incentive in the first year of the pilot

did not significantly increase the effectiveness of the messaging program. All the three messaging types were
effective at reducing energy use, and one was not found to be more effective than another.

S Discount Rate 5% |[Time Frame 15 Years Attrition Rate 25%

Campus Scale

Given the average 4.6% reduction In the pilot program, a
campus wide program would save UCSB over $260,000 in ufility b ol o s
bills per year. This is enough to install LED lights and motion sensors
In five builldings’ hallways and would reduce CO2 emissions by
/00 tons/year, which is equivalent to taking 134 passenger cars
off the road.

A behavioral-based energy management inifiafive is

a cost effective way to significantly reduce campus
utility bills and associated CO2 emissions.

O 00O O0034d O0O034d OO0 O0O04d Ener
ooo| |oool |ooo| |ooo| |ooo iS)
$260 OOO - ooo| |ooo| |ooo|l |oool |ooo Reduction
= ufinlln 000 ufinlln oool (ooo
In Uftility Bills/Year | | Education -6.0%
Salais. St iy, Gy, Enaies. Enies. Gy, Cors. G s Crs Es Social 4.8%
s S G G S S Shirs i G i G S
700 tons S i iy G s S Eairs $o s S s S L ab -2.6%
Sty Sty Gies Gy, G Gy G . G i . )
2/year s Eiirs € Gk ki, Eirs, s, G s, . s, s
Gl ki G, G, . . G, G, €. €, Eies, s Average -4.5%
Sy S i Gy G S Shirs $rs G Chirs G S

Acknowledgements

The group would like to thank the following individuals for their contributions to this project:

Sarah Anderson, Dave Auston, Patrick Callery, Phil Ehret, Cabe Fletcher, Amorette Getty, Allison Horst,
Dave McHale, Alex Moretto, Perrin Pellegrin, Jordan Sager, LObRATS, PowerSave UCSB, and The Green
Initiative Fund




