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Pacific Northwest National Laboratory
Behavior Change Case Study

» About PNNL

M 4,300 scientists, engineers and
non-technical staff

B 80 buildings on main campus

/ Portland, OR

» Rock the Watt energy
conservation campaign
B 3-month campaign in FY2015

B Implemented by Sustainability IQ O C I\
Program T
B 14 buildings on main campus [HE
WAT I

participated




Lessons Learned from Behavior Change
Case Studies

» Know your audience and what drives their behavior
» Call for actions that are specific and relevant

» Use multiple strategies to educate, enable, and engage

B Use known and trusted sources to deliver
messages, such as a building-level
advocate

B Measure and share results




Manage behavior change projects like an
_energy conservation measure

Institutional Change and Continuous Improvement Cycle

Metering, walk-
throughs, survey,
interviews

QU

conservation

Short-term project ‘JI t\ :
or longer-term—— 1 i _o \
program plan P,
3 §

B s Occupant survey, focus
- groups, observation,
Specific actions and sub-metering data

defined for targeted
change agents

Source: Department of Energy, Federal Energy Management Program — Institutional Change
http://energy.gov/eere/femp/institutional-change-sustainability



Know your audience and the opportunity

for change

» Gathered input from
facilities management and
occupants during office
building walk-throughs

» Developed laboratory
sustainability assessment
checklist and evaluated
representative set of
labs

PNNL Sustainable Laboratory Assessment Form

Building and Room #:

Date of Assessment:

Lab Type (Biological, Chemical, Instrumentation):

Cognizant Space Manager:

Number of Lab Users:

Typical Hours of Use:

1 Energy Answer
1.3 Cold Storage

Are cold storage materials labeled with clear descriptions of contents, v | N[N/
ownership, and expiration?

Are all of the materials currently in cold storage associated with active uses or v | NN/A
stored because of archiving requirements?

Are the materials in cold storage arranged to maximize storage capacity? Y | N|N/A
Are freezers cleaned out, defrosted and maintained (e.g. coils vacuumed) on a v | NN/A
regular schedule? How often? Who is responsible?

Do the seals on any refrigerators or freezers need to be replaced? Check the

seals on your refrigerators and freezers by seeing if they can hold a dollar bill Y | N|N/A
without falling out.

Is there any opportunity for better waste heat management e.g., by v | NN/A
consolidating cold storage equipment, creating a hot aisle behind equipment?




Call for specific and locally relevant
actions

In Office Spaces

>

>

Choose power settings that put
computers to sleep when away

Install a smart power strip in
workstations with 3+ peripherals

Enter a service request to fix
HVAC issues and eliminate
space heaters

Remove personal refrigerators
and use the shared refrigerators

Turn off lights when not in use or
when natural or task lighting is
adequate

Use networked printers and
remove personal printers

In Lab Spaces

>
>

>

Close the sash on fume hoods

Turn off unused equipment or
request a timer

“Chill up” ultra-low temperature
freezers from -80°C to -70°C

Label, inventory, and clean out
expired samples in cold storage

Choose high efficiency
refrigerators and freezers when
purchasing




Define strategies that educate, enable,

~and engagqge
g gag

Educate

e Let occupants know what actions to take and why it matters
(e.g. S saved, equipment life extended)

Enable

e Removed barriers to action (e.g. limited space in shared
refrigerators)

e Aligned key institutional stakeholders on messaging (e.g. IT
support for computer power mgt)

Engage

e Relied primarily on building sustainability champions (BSCs)
to interface with occupants

e Encouraged personal outreach when possible
e Created a competition across buildings

WIN A PRIZE!

ROCK THE WATT

weekly en bill
aaaaa ges $100,000. We
can all do our part to lower
our bills at work, just like at

home. Every little bit helps!

COMPUTERS

FERENEY Y

If 1in 4 people switch computer power
settings from always on to “go into sleep
mode” after 30 minutes

= ~$20,000 savings/year

LIGHTING

If 1in 8 people turn

off overhead lights and ""'
use task lighting for

part of the day ;!";
= ~$4,300 savings/year =T

SPACE HEATERS

If 100 people work with =
Facilities to address heating

issues in their workspace

and eliminate space heaters

= ~$2,400 savings/year X 1 00

COMPACT REFRIGERATOR

- If 100 people start using
shared refrigerators and
unplug private refrigerators

X 1 00 = ~$1,400 savings/year

~



Use known and trusted sources to deliver
messages

» BSC correspondence with occupants frequently prompted dialogue

B Occupants shared > 50 suggestions with BSCs; many resulted in energy
savings

» 5 lab-wide messages reached up to 4,000 people; received one direct
response

Targeted building communications

Building
ROCI? the Watt P Sustainability  Sleialeleieketa
Project Team Gave direction Champions (BSC) Tailored emails
and outlined and personal
content conversations

Lab-wide communications




Example Communications and Tools

AT,
LABORATORY SPACES «" N

ROCK THE WAT T

/ROCK
THE

WIN A PRIZE!
ROCK THE WA

L 4 \J v
"Rock the Watt” i an snergy reduction o j ST
challenge for PNNL staff in Richland, oo W F

running from October through January, P & - 1
Each month we'll be taking note of energy - — =

conservation actions and energy savings. T I §

WATT, "t. ,

Tell us about your snergy-saving actions at
sustainability@pnnLgov and you could win
a cool prize.

Building XYX Energy Use

If 100 people work with
Facilities to address heati
issues in their workspace

and eliminate space heate
= ~$2,400 savings/ye:

FUME HOODS =

* Be safe and save ety
anergy. Shut the cash =
wihan fume hoods are o
notin use. ""Q:
Have a fume hood in
your lab that's not being i
R

uzed for containment?
Meake & carvice request
if it could be taken out of cervice until it's neaded again.
One fume hood can uze ax much energy as thres typical
Americen households use in e year!
* Clean out old,
unneeded samples and

1
I ;Ht =
(ig\a' nﬁ . 7t
look for opportunities

\d

COLD STORAGE

. to conzolidate and
unplug refrigerstor: ar
Franzars You'll frae up

ST A,

d T e
= i it el e

it on the door [group frequently used items). You'll ave
time and anargy, helding the door apan lazs whan

getting materials
Running an ulra-low temperature freezer? Join

¥

sople switch computer power

om always on to "go into sleep

ar 30 minutes
D00 savings/year

1 out

ors.

aking a Difference

{aren Smith, who has

ice with a smart strip
anu siaicu puderher computer off
at night, Don Jones, who has made
a request to the Building
Management regarding office
temperatures, and Ann Lewis who
have been tuming off unoccupied
meeting room lights.

Congratulations and thank you!
Pick up a free Sustainability
t-shirt or tote bag:

MATH lobby {east), Jan. 7, 8-8am
LSB lobby {west), Jan 8, 8-9am

Win a Prize

Help us measure our impact in
NSB. Please email me with any
aclions you've taken as a result

scientists from federel and university lebs naticrwide of the 3-month Rock the Watt
wiho are “chilling up™ from -809C ta -70SC. Cften,
zamples do not requirs -80 "C. Thiz will axtend the [ife memmem s bl and you’ﬂ be
of your freszer and zave snargy. 3

B Servioe units regiilarly for s longer freezer life and izel

energy savings. Submit e serviee request for help.
In the market for a new freezer? Contect the BZB
Pragram for high efficiency options.

L

TURN OFF EQUIPMENT o
o0

If 100 people start using
shared refrigerators and

Tum Of all Unused Equipment Irs'_.,.;'.h
Select CONTROL PANEL or Select POWER OPTIONS or Winde  Such As Ovens, At Night Request | \aiy ° ¥ x
SYSTEM PREFERENCES (M ENERGY SAVER (Mac) from the SETT ~ ATimerAnd Forget About It.
from the START menu. Abec] CONTROL PANEL window displa i unplug prwate rerngeratum
ac CONSOLIDATE LOADS H
mete o = ~$1,400 savings/year

- dishwashers? Cansolidate
loads whenever
possible—be neighbody and
ask your neighbors if they
have items.

€ n

mterested in helping your bidding wir the Encrgy Challenge?
Wolurteer to ba a Building Sustsinability Champicn for the naxt
three months and we'l give you everything you need to get
started. Cantact sustainabilfty@panl.gow.

ation on actions with impact




Savings Over Unit Lifetime

. Take time to measure and evaluate impact

“Based on feedback from senior staff and the internet search |
performed, | found no reason to not make this change.” —PNNL
scientist who turned up the temp on a freezer

Impact of 10°C Change in Ultra-Low Temp Freezer Setpoints

m @-80C m @-70C

$10,000

$9,000

$8,000

$7,000

$6,000

T T

$5,000
$4,000

&
[3000l

$3,000

$2,000

$1,000
S-

Freezer 1 (2014) Freezer 2 (2012) Freezer 3 (2009)



Take time to measure and evaluate impact

Impact of Changing Standby
Temperature of Large Lab Oven

40

35
>3O Estimated E
© Savings =
© 25
= 7,400 kWhiyr I
= 20
=

300°C - New Standby  700°C - Old Standby
Temp Temp




Estimated Minimum Impact of Rock the
m&tt Campaign

» 200 actions taken in 3 months — many unsolicited
» 117,000 kWh/year annualized*
» Does not account for post-campaign changes

m Estimated kWh/yr Saved* # Estimated Number of Actions Taken
50,000

120

40,000 R

30,000

- 60
20,000
* - 40
10,000
I I )
.
_ 2 mm N "

Printers Refrigerators Smart power Space heaters Freezertemp Lighting fixes Task/natural Equip't off/fon Computer

strips lighting timers power mgt

kWh/yr

*accounts for reduced cooling loads part of the year | 12

Count



Conclusions about Behavior Change Campaigns

» Plan, implement, and evaluate
like any energy project

B Know your buildings and
occupants

B Focus on actions that matter

B Use strategies that educate,
enable and engage

B Expect an ROI and evaluate
impact
B Share results to prompt

further action and convey the
value of behavior change

\

N,

Determine ,/i*
Goal |

\dentify
Context -



Behavior Change Campaigns are One
Piece of the Institutional Change Puzzle

>

\4

Empowerment, e.g. funding for employee-generated
ideas through “Sustainability Pay$”

Information, e.g. cold storage best management -
practice guidance Ea
Feedback, e.g. metering equipment to show impact

Incentives, e.g. $800 high efficiency freezer utility PNNL

incentive pesaluabiity $

Leadership, e.g. briefings on sustainability i -
pe rfo rmance Responsibility Prosperity

Commitment, e.g. asked R&D lab operations
managers to commit to taking sustainability actions

Policies and Procedures, e.g. integrating
sustainability checks into existing safety checks

Communications, e.g. Annual Sustainability Report, newsletter
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