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Engagement at Washington State University

Plug loads—such as computers, monitors,
printers, cell phones, task lights, space
heaters, and office kitchen equipment—
account for approximately 16% of an
office’s energy consumption.’

To decrease costs and improve building occupant safety,
Washington State University (WSU) began planning a plug
load management campaign in 2020, with implementation
beginning in 2021. This case study describes the campaign’s
goals, approach, and results over the past 5 years, ultimately
showing that occupant- and behavior-focused strategies can
meaningfully reduce plug load energy use while improving
health and safety.

Study Location: WSU

WSU’s Pullman campus in southeastern Washington
implemented the Energy and Comfort Campaign described
in this case study. The campaign is active on the WSU
flagship campus, and impacts an estimated 17,000 building
occupants across 27 targeted buildings. The campaign
includes a variety of building types (see Campaign Quick
Facts for details).

Goals of the Campaign

The WSU Energy and Comfort Campaign is guided by
three core goals: (1) reduce energy, (2) promote a reliable
and integrated energy system, and (3) encourage health
and well-being.

Motivation

WSU, like many university campuses, faces energy efficiency
challenges due to aging infrastructure, budget limitations, lack
of energy awareness, and growing building stock, leading to
unnecessary energy use and increased utility costs. There is
also an overlap between energy efficiency and safety—leaving
lamps or space heaters on creates a fire risk for the university.

In response to these challenges and in anticipation of
reporting their buildings’energy use intensity for state
legislation? energy targets, WSU implemented a campaign
with a goal to reduce their operational energy costs up to
$1 million annually. So far, these interventions have resulted
in over $30,000 in energy savings and fostered occupant
behavioral shifts—with more work planned for the future.

Approach

The WSU campaign team’s approach to plug load
management includes the following, illustrated in Figure 1.

Figure 1. WSU'’s Energy and Comfort Campaign followed a six-step approach to plug load management.
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' US. Energy Information Administration. 2022. Annual Energy Outlook 2022. www.eia.gov/outlooks/aeo/pdf/AE02022_ChartLibrary_full.pdf
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Campus Quick Facts
Building Types
+ Academic instruction: classrooms and faculty offices.

- Administrative: finance, registrar, human resources,
payroll, career center, tutoring, and food pantry.

+ Laboratory and research facilities: labs, offices,
and conference spaces.

+ Medical buildings: teaching animal hospital, clinical
rooms, medical offices, surgical theaters, etc.

Total Square Footage on Campus:
« ~12 million ft?

Buildings Engaged in Campaign:
- Engaged 30 out of 300 total campus buildings

- Installed advanced power strips in 23 buildings

Buildings’ Hours of Operation:
+ Most buildings: 6 or 7 a.m. to 5 p.m.

- Libraries, vet hospital, and dormitories: Open 24/7.

Establish Champion

A recommended first step to assess and reduce plug loads in
a commercial building is to establish a plug load champion.
The plug load champion needs to understand basic energy
efficiency design strategies, be able to apply cost justifications,
and have the skills to evaluate, address, and influence the
building’s operations, institutional policies, and procurement
processes (see NLR's “Assessing and Reducing Plug and
Process Loads in Office Buildings™).

Secure Funding

An internal WSU resource fund called the Revolving Energy
Fund funded the campaign. This fund requires a 5- to 10-
year payback period and calls for operational innovation

to improve performance, resilience, comfort, or reduce
maintenance burden or costs.

Design Behavior Change Framework

To encourage behavior change among building occupants,
the campaign leverages the COM-B model, which identifies

* https://docs.nrel.gov/docs/fy200sti/76994.pdf

three critical factors—capability (C), opportunity (O), and
motivation (M)—necessary for behavior change.* This
framework helps contextualize behavior dynamics and
pinpoint effective occupant intervention strategies. Combined
with the Behavior Change Wheel® to outline multiple cost-
effective intervention methods, the campaign identified
optimal strategies for engaging occupants on behavior-
based energy efficiency practices: (1) target occupants with
predictable schedules, (2) engage occupants individually to
understand their schedules, needs, and concerns, and (3)
provide ongoing engagement with occupants via education,
newsletters, and signage.

Gather Feedback

Direct feedback from key stakeholders via surveys and
interviews helped to shape and refine WSU's campaign.

The first iteration of the survey/interview effort was in 2020
(survey of >2,000 staff and interviews with ~70 building
occupants), followed by a second iteration in 2024. Key
insights include concern over thermal discomfort, interest in
energy-saving devices, and desire for a better understanding
of their current energy use.®’

Engage Occupants

For each building, space heaters, mini fridges, and other
personal devices are targeted. Advanced power strips with
timers are installed throughout the building with integrated
digital timers. These power strips reduce idle energy
consumption of non-essential office equipment such as
monitors, lamps, and chargers, while essential devices can
remain powered on. The campaign team engages with
individual occupants, mostly university employees with

more predictable occupancy hours, to educate them on the
advanced power strips and to understand their occupancy
hours and device needs (see Figures 2 and 3). Ongoing
educational campaigns are conducted, and signage is posted
on how to use the power strips and how occupants’individual
contributions matter.

Materials and Messaging

The campaign deploys quarterly newsletters, posters,
and department-wide trainings/meetings, in addition to
on-the-ground tabling and organic interactions. The
campaign hosts a multitude of resources on its website,
including past newsletters and posters that describe

4 COM-B model: https://thedecisionlab.com/reference-guide/organizational-behavior/the-com-b-model-for-behavior-change.

° Behavior Change Wheel: https://www.behaviourchangewheel.com/.

® Ruiz, Shelby, et al. 2024.“Get with the Program: Methods of engaging occupants for energy-conscious behavior” https.//www.aceee.org/sites/default/files/proceedings/ssb24/assets/

attachments/20240722163118893_e3b01a15-c44e-40d1-8b89-12ffab41c7e5.pdf

’ Day, Julia, and Shelby Ruiz. 2021."Seeking Barriers to Comfort and Energy Efficiency on a University Campus” (pg 38). https://www.ntnu.edu/documents/139757/1297318543/
Abstracts+Book+9%280B-21%29+-+Updated.pdf/12b6fd99-45b9-d356-56a8-2e0d7577b6cc?t=1618909537177.
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WSU INTEGRATED DESIGN

. Device Use Schedule
+ CONSTRUCTION LAB Strip Plug Identification Measured (set to 7:00-18:00)
Companion  Office
Document 524 Always On Equipment Watts Amps How many days are
. Brand PF VA X =
Smart Strips Smart Strip (AO)/Timer (T) Name low Med High Low Med High you in the office?
Study 401 T Monitor 13.1 132 135 038 038 038 073 463 Daysperweek 5
Date Participant T Purifier 382 37.2 36 0.32 032 032 087 406 Monday
1/30/24 Name
T Tuesday
Researchers  Joe*
John & Jane* T Wednesday
Department AO Docking Station 1.6 22 2.1 004 004 004 041 5 Thursday
VCEA AO Friday
AO Saturday
*Not actual researcher or
AO Sunday

participant names

Figure 2. Example plug load tracking log measures power (watts), current (amps), usage duration, and schedule.

How often do you remember to shut down
your computer at the end of a work day?

O Yes

Do you use a printer? Do you use a

space heater?

Do you consider your office space to be a
comfortable temperature?

Days per week (1-7)

What does your office wall thermostat read?

O No

Degrees OR thermostat reading is unavailable

If YES, how frequently do you use it?

Hours per day (1-8+) Months per year (1-12)

Days per week (1-7)

If YES, how frequently do you use it?

Hours per day (1-8+) Months per year (1-12)

O Yes O No
O Yes
Do you share this printer with coworkers? O No
O Yes O No
Do you use
Number of times used per week: afan?
O Yes
O No

Figure 3. Example survey questions asked by campaign'’s research staff to each building occupant regarding their plug load devices and preferred

occupant comfort settings.

Audit on Space Heater Use

The use of unapproved space heaters in university offices

is an ongoing challenge. The campaign team initiated an
audit to determine the type, use cases, and quantity of space
heaters being used across campus to determine a baseline of
potential energy savings if their use was reduced or removed.
Only approved, fire-safe space heaters are allowed in WSU
buildings—they should use 200 watts or less of electricity,
have a tip-over off switch, and be UL-listed. The audit
determined that for every 100 administrative occupants, there
are roughly 50 unverified and non-code-compliant heaters.
Occupants are discouraged from using these heaters by
citing safety risks and power loss, and are provided alternative
suggestions to maintain comfort.

campaign goals, how to use the advanced power strips,
and how to reach out with any questions.’

Outcomes and Impact
Occupant Experience Improvement

As a result of the ongoing campaign, occupants have

learned how electricity works and how their comfort-related
behaviors may impact their overall satisfaction with the built
environment. Although sometimes labor- and knowledge-
intensive, the campaign team often interacts individually
with occupants. Sometimes this means teaching them where
to put an approved space heater, gifting them a blanket or
sweatshirt, or advising location changes within departments
to match occupants to more ideal environments.

& More information on the campaign’s engagement materials is available at: https://idcl.wsu.edu/news-2/newsletters-posters/
° More information on WSU-approved space heaters can be found at: https://wpcdn.web.wsu.edu/wp-wpsites/uploads/sites/236/2024/07/Space-Heater-Poster.pdf
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Table 1. Four-Year Review of Advanced Power Strips Installed and Associated Plug Load Savings**

. New Strips Total Strips Compounded Energy Compounded Cost Percentage Cost
Installed Installed Savings (MWh) Savings ($ USD)*#** Savings (%)
FY22 91 91 109.3 $7,890 44%
FY23 185 276 260.6 $22,683 41%
FY24 158 434 394.9 $31,584 45%
FY25 118 552 882.8 $72,719 45%

** Note that data in this table are estimates obtained from WSU researchers.

***50.072/kWh for fiscal year (FY) 2022, $0.082/kWh for FY2023, $0.085/kWh for FY2024, and $0.089/kWh for FY2025.

Plug Load Cost Savings Analysis

Table 1 illustrates WSU's cost savings achieved through
automatic power strips. Data compares plug load baseline
energy consumption prior to strip installation with measured
plug load energy usage after installation, highlighting year-
over-year energy and cost savings. The analysis assumes that
the measured daily electricity usage remains consistent, and
scales yearly usage by multiplying daily consumption by 365
days. The campaign’s compounded energy savings represent
the cumulative reduction in energy use over multiple years.

Cost savings are calculated by multiplying measured daily
kWh reductions by WSU Pullman’s fiscal year utility rates,
which were $0.072/kWh for fiscal (FY) 2022, $0.082/kWh for
FY2023, $0.085/kWh for FY2024, and $0.089/kWh for FY2025.
The percentage savings in Table 1 represent the compounded
yearly savings after strip installation relative to the initial
energy costs without the strips.

So far, WSU's Energy and Comfort Campaign has installed
552 automatic power strips across 23 buildings, resulting in
883 megawatt-hours (MWh) of cumulative energy savings
and over $72,000 in avoided energy costs. By consistently
achieving >40% annual cost reductions, this campaign
underscores the impact of behavior-based plug load
optimization strategies.

In FY26, WSU plans to add 100 more advanced power strips
with a projected compounded 1,500 MWh in energy savings
and $131,000 in cost savings.

Overcoming Challenges

As shown in Table 2, key challenges were overcome
throughout the campaign.

Cover image: Photo by Washington State University Marketing & Communication

NATIONAL 15013 Denver West Parkway
Golden, CO 80401

LABORATORY 303-275-3000 + www.nrel.gov

O F T H E RO C K I E S The National Laboratory of the Rockies prints

on paper that contains recycled content.

Table 2. Challenges Facing the Energy and Comfort Campaign

Challenge How the Challenge Was Overcome
Aligning departmental - Balanced IT requirements with occupant needs.
IT policies withactual . Adjusted power strip schedules to allow both
equipment use energy savings and overnight servicing.

Program acceptance - Engaged EH&S directly, framing the program

from Environmental as aligned with safety.

Health and Safety - Their support ultimately strengthened

(EH&S) promotion efforts.

Initial skepticism - Used consistent messaging based on WSU

from students and operating and fire safety policies.

staff about energy - Positioned the campaign team as supportive
conservation partners who care about occupant comfort.
Participation varied - Tailored strategies: full-time employees have
by department and consistent schedules; graduate assistants and
occupant type faculty required flexible approaches.
Increasing campaign - Student-facing offices embraced the campaign
awareness to students and helped expand awareness to students.
Need for leadership - Leveraged early champions in payroll, HR, and
to set the tone for bursar’s office to model success and encourage
adoption participation.

The WSU Energy and Comfort Campaign demonstrates that
occupant-focused strategies can meaningfully reduce plug
load energy use and reduce costs, while enhancing comfort
and fostering a culture of shared responsibility. Through
targeted interventions, education, and ongoing engagement,
the program has achieved measurable energy and cost
savings, behavioral shifts, and increased awareness of building
systems. These outcomes illustrate the potential for scalable,
behavior-based energy efficiency solutions that result in cost
savings and occupant satisfaction.

The National Laboratory of the Rockies is a national laboratory of
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