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CBE IEQ Survey
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Feedback
» Feedback from building CBE DesignTools  Building
and Resources Process
users helps us understand Tul I
H H B Envelope Systems [ Design
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in practice i B Operation
Indoor
* Diagnostics
* Benchmarking k ggfezlreclﬁ J
° H CBE L. b W Post-Occupancy
Trend ana|ySIS Resea?ch | Evaluations I
= Build on successes - - ;1‘;7;;?”5‘“"'“]
Avoid repeating mistakes = Model

CENTER FOR THE BUILT ENVIRONMENT ~ GreenBuild 2005

http://www.cbe.berkeley.edu/

Center for the Built Environment (CBE) Page 3



LEED Post-Occupancy Evaluation:

Taking Responsibility for the Occupants

November 2005

Survey Satisfaction categories

Mapping survey categories to LEED

LEED IEQ credit categories

Office Layout I
Office Furnishing '

Thermal Comfort I

Air Quality I

Lighting I

Acoustics I

Cleaning & Maint. I

Gen. Bldg & Workspace I

Thermal comfort
Air Quality

Daylight & views
Controllability of systems
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Entances

How satisfied a
Very Sativtes

Typical survey page

3 CHE Survey: Lightieg -674.994.0) - Micressll Il

Lighting

Which of the following controls do you have

R - @ @ 305

aver the lighting In your

re you with the amount of light In your workspace?

+ &a 00 © 0T X3 Very Dusatived

are you with the visual comfort of the lighting (e.g., glare,
reflections, contrast)?
vy Sttt & [CIE

..........

00 2 vary Duusatintod

Overall, does the lighting quality snhance of intarfere with your ability to get
your job done?
: <[00

B owrat

CENTER FOR THE BUILT ENVIRONMENT ~ GreenBuild 2005

Center for the Built Environment (CBE)

http://www.cbe.berkeley.edu/

Page 4



LEED Post-Occupancy Evaluation: November 2005
Taking Responsibility for the Occupants

Drill-down questions

Satisfaction Scale

i vma Diz=dizfied
Branched to a
follow-up page

Wery Satisfied

with probing
Next questions
survey regarding
topic nature of

dissatisfaction
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Typical follow-up page

* (&) G0 e e @ &) = -

Lighting (continued)

“fou have said that you are with the yaour 5
Which of the following contribute to your dissatisfaction? jcheck all that apphy}
[] Tos dark

Please describe any other issues related to lighting that are important to you.
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Automated reporting

A Survey Report - Microsoft Internet Explorer

B=E3

Fle Edt Wew Favortes Tools Help
Qe + () |ﬂ @ D /._7 Search ‘?‘/\? Favortes @M Medis £2) (- ; -3
., OCCUPANT A N
PPeaspl  CBE Occupant Satisfaction Survey
/' SURVEY Demo Report
Home Methods Filters Options I
~ -
BACKGROUND 1 . M 1
Air Quality
LOCATION
WORKSPACE 11.1 How satisfied are you with the air quality in your workspace (i.e. stuffy/stale air,
OFFICE LAYOUT cleanliness, odors)?
available space
visual privacy
ease of interaction 50% Mesmp s
OFFICE S
FURNISHINGS s 3
THERMAL et
COMFORT gzn%
temperature : 1% 13%
AIR QUALITY S 0%
=
air guality (cont.)
0%
LIGHTING = 3 2 4 0 1 2 3
lightirg (cont.) -2]% :
ACOUSTICS Dissafisfied  Neutral  Satisfisc View follow-up question for dissatisfied
noise |evel N=283 accupants
CLEAN.. & MAINT.. & v
&) & Internet
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250 4

200 A

150 4

100 4

# of buildings in database
(cumulative)

Survey database growth

To date: 210+ buildings, more than 34,000 respondents

2001 2002
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LEED survey promotion

occupants perspective

green buildings surveyed

= Goal: assessing performance of green buildings from the

= Since October 2004, 16 LEED-certified and 9 “self-nominated”

Free Web-Based

Occupant Survey
Offer Available

For a limited time,

the Center for the Built
Environment (CBE) will
implement its Occupant Survey
in LEED™ certified buildings,
See details below. SO

free of charge. Lef: Chesapeake Bay Foundation. LEED™ Platinum © 2001 P. Patel
Bwcrmedecal Research Sidg LEE D™ Siver © 2004 HOK
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LEED buildings in database

= 16 LEED rated buildings T—2

surveyed

= Many LEED products and
versions included in sample:

Chesapeake Bay Chicago Center for
Foundation Green Technology

NC 1.0 Platinum 2
NC 2.0 Platinum 1
NC 2.0 Gold 2
NC 2.0 Silver 3
NC 2.0 Certified 1
NC 2.0 pending 1
NC 2.1 Gold 1
Cl Pilot Platinum 1
Cl Pilot Gold 1
Cl Pilot pending 1
Cl 2.0 Certified 1
EB Pilot Gold 1

Johnson Diversey Global Headquarters

NC=New Construction; EB=EXxisting Buildings; CI=Commercial Interiors
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Self-nominated green buildings

= 9 buildings identified by building design team or
owner:

* 3 received national AIA Top 10 Green Building Awards

* 2 received Environmental Design & Construction awards
* 1 received Savings by Design award

* 1 received local awards

Carnegie Center for National Wildlife World Resources
Global Ecology Federation Institute
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Categories in LEED — NC 2.1 & EB 2.0
LEED - NC LEED - EB
Sustainable Sites 14 14
Water Efficiency 5 5
Energy & Atmosphere 17 23
Materials & Resaources 13 16
@onmental Quality 15 )

Innovation & DESIgN PTOTESS 5 5
Total 69 85

% of IEQ credit points 22% 26%
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Database average scores by category

Average Scores by Category

General Satisfaction- Building 9,94 | &
General Satisfaction- Workspace .84 —| [ ]
Office Layout 0.96 —| [ ]
Office Furnishings 0.84 ®
Thermal Comfort -0.16 — [
Air Quality 0,22 L5
Lighting 1.12 - (5]
Acoustics -0.19 — L

Cleanliness and Maintenance 0.92 o

T \ T T
-3 2 A1 0 1 2 3
Very Very

& B Dissatisfie Satisfied &g
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Average scores: Green vs. Rest of database

Average Scores by Category

General Satisfaction- Buildin - W LEEDimeenbidos
9 0.94 LB @ rest of database
General Satisfaction- Workspace .84 —| [
Office Layout 0.96 — o
Office Furnishings 0.84 — L X ]
Thermal Comfort -0.16 —| ® @
Air Quality 0.22 e ®
Lighting 1.12 L
Acoustics -0.19 - ah
Cleanliness and Maintenance 0.92 — [ W ]
T T T T
-3 -2 -1 1} 1 2 3
Very Very
&l pissatisfied Satisfied
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Overall satisfaction ranking

Overall Satisfaction - Building

Very CBE Database (n=181)
satisfied
e 3
,../ (
“MO
Median 1.11 on ¥
0

—— Median entire database

&l -3 1 ; ;
very - ow 25% 50% 75% 100%
dissatisfied
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Very
satisfied

eS|

Building overall: satisfaction

Mean Satisfaction Score
o
Il

-3

<—— Median green

<«— Median non-green

g 0%
Very
dissatisfied

25%

@ LceD-certified bidg.

A

50% 75% 100%
Percentile Rank

Self nominated green bldg. € Non-green bldg.
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e

> 4

4+—— Median green

P

4—— Median non-green

Center for the Built Environment (CBE)

T T
50% 75% 100%

Percentile Rank

Air Quality: satisfaction
Very 3
satisfied
2
[0
s Q911
@
c
)
= 0.21
& 07
°
2 /"/‘.
1]
§ 14/
=
4
24
_3 d
@. 0% 25%
Very
dissatisfied
. LEED-certified bldg.

A Self nominated green bldg. 4 Non-green bldg.
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4+—— Median green

Air quality: satisfaction bldgs <10 years old
Very 3
satisfied
aa
2
[
s @11
%]
s 0.43 ."
& Y 0.22
“E ’ M’M
P e
g -1
= <+——Median non-green
-2
-3 T T T
g4 0% 25% 50% 75%
Very )
dissatisfied Percentile Rank
. LEED-certified bldg. A Self nominated green bldg. €  Non-green bldg.

100%
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Lighting: satisfaction
Very
;;’[ISfled 3
3 | ‘ :
g 0% 25% 50% 75% 100%
Very
dissatisfied
(Difference between averages of two groups was not statistically significant)
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Lighting: 15t percentile building

Too dark §2%
Too bright 6%
Hot enough daylight 40%
Too much daylight 2%
Ho task lighting 13%
Other: 19%
I I I
Yo %

I I 1
0 20% 60% B0% 100%

N=308 % responses

1st percentile building

“Too bright in some places, too dark in others”
“The light sensors need to be adjusted”

“Not enough task lighting...”

“Task light mounted on wrong side of workstation”
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Acoustics: satisfaction
Very
satisfied 3 ;
e |
o 1
o |
p
3 | s
c |
2 !
9 :
g |
2 |
T |
(%)) |
= l
') |
:z: Tt~ R
|
‘ 1
%:ry 50% 75% 100%
dissatisfied Percentile Rank
(Difference between averages of two groups was not statistically significant)
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Acoustics: 8t percentile building

People talking on the phone B6%

People talking in neighboring areas B4%
People overhearing my private conversations B3%
Office equipment noise

Office lighting noise

Telephones ringing

Mechanical (heating, cooling and ventilation
systems) noise

Otdoor traffic noise
Other outdoor noise

Other:

T T T T
0% 20% 40% 60% 80%
MN=137 % responses

8th percentile building (97% open office, n=173)
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Thermal Comfort: satisfaction

Very
satisfied

ag 3

&

0.54 M’o“
018 oo

<+—— Median green

<«—— Median non-green

Mean Satisfaction Score
o

'3 T T T T
W 0% 25% 50% 75% 100%
Very
dissatisfied Percentile Rank

‘ LEED-certified bldg. A Self nominated green bldg. €  Non-green bldg.
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Thermal comfort: 22nd percentile building

Air movement too high
Air movement too low

Incoming sun

Hot/cold surrounding surfaces (floor, ceiling,
wialls or windows)

Heat from office equipment

Drafts from windows

Drafts from vents

My area is hotter/colder than other areas
Thermostat is inaccessible

Ther tat is adjusted by other peopl

Heating/cooling system does not respond quickly
enough to the thermostat

Clothing policy is not flexible

Other:

0% 20% 0% 60
N=78 % responses

CENTER FOR THE BUILT ENVIRONMENT ~ GreenBuild 2005

LEED NC IEQ Credit 7.1

= 7.1 — Compliance with ASHRAE Standard 55
* 80% occupant satisfaction with thermal environment
* Specifies temperatures, humidity, etc. to achieve that

= How are we doing?

80% or more occupants satisfied with thermal comfort
* LEED buildings: 20% of buildings meet the criteria

* Non-LEED buildings: 10% of buildings meet the criteria of
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IEQ Credit 7.2

* NC v2.1 IEQ Credit 7.2 — Permanent monitoring

system
* Per ASHRAE Standard 55
* Every workstation?

* Measure temperature, MRT, air velocity, humidity?

* NC v2.2 IEQ Credit 7.2 — Occupant survey

* 6-18 months after occupancy

* Develop corrective action plan if less than 80% of occupants

are satisfied
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Conclusion

For buildings in the CBE database, LEED and
self-nominated green buildings received
statistically significant higher scores from
occupants for:

* General building satisfaction
* Indoor air quality
e Thermal comfort

LEED and self-nominated green buildings did
not perform better for:

* Lighting
e Acoustics

No clear relationship found between LEED
credit points and occupant satisfaction with IEQ

LEED by itself does not guarantee better IEQ
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Questions

Charlie Huizenga T —— -
huizenga@berkeley.edu

Survey demo:
www.cbesurvey.org

V2 Corasil, dout The i sty i pot ek ashine o imarfare wis e
syt gt o o dama

Jagpen

If you want to -
| know something, =
just ask... o) ; e —
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