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Questions?

Click on the Q&A button located 
on the black menu bar at the 
lower or upper portion of your 
screen. Type in any questions 
you might have.



Learning Objectives

Understand how post-occupancy evaluation can provide important 
information to refine and improve building operations and improve 
future design work 

Briefly describe how the CBE Survey tool is used to benchmark a 
building or portfolio of buildings to compare it against others, and 
how it can be customized to explore particular questions of interest

Know how the CBE survey tool has been used to identify problem 
areas and find solutions to improve satisfaction

Know how the tool can be used as part of post-occupancy 
evaluation in their firm’s non-residential projects, and how it can be 
used to meet criteria for building certification systems.

Attendees will earn 1.5 AIA LU/HSW for attending this presentation live.
AIA CA will submit you for AIA credit within 10 days of the presentation.
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CBE research clusters 

1. Indoor environmental quality

Occupant surveys, thermal comfort, advanced 
sensing, employee wellness

2. Energy efficient HVAC systems

Underfloor air, radiant systems, VAV, monitoring 
tools, controls

3. Low-energy envelope systems

Mixed-mode buildings, natural ventilation, 
advanced facade studies, circadian health

4. Controls  and human interactions

Building controls, wireless lighting, energy 
visualization, occupant feedback, plug loads

5. Tools and advocacy

Leveraging research to support industry
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My background

• PhD in personality and social psychology

• Lead CBE’s “Psychology of Space” 
program of work 

• Expertise in psychometrics 

• Investigate how to improve the person-
place relationship 

• Have worked with both virtual and 
physical spaces 

• Special interest in indoor air quality 
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Person-place relationship 

Spaces have the potential to 
influence how a person thinks, 
feels, and behaves…but one 
space does not fit all. 

So it’s important to 
understand these differences. 
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Historical assessment of space success 

• Focus on building performance and materials in space.

• For occupants, primarily have focused on comfort and environmental 
satisfaction. 

• Person-space relationship is much more complex than this.

• Field has shifted focus to productivity, health, well-being. 

• Really should be shifting our attention beyond baseline of just 
”satisfactory existence” in our spaces. 
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Where do we start to make this shift?
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Where do we start to make this shift?

With our measures and 
how we determine success.
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Productivity and the built environment

2000 participants, all staff levels, across U.S. The Gensler Design + Performance Index, The U.S. Workplace Survey (2006) 
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Studies have suggested that 
environmental improvements 
could increase productivity 
by up to

Measuring Productivity in the Office Workplace, 
Sullivan, Baird & Donn (2013)

taken from
Environmental Factors Affecting Office Worker 
Performance: A review of Evidence: CIBSE Technical 
Memoranda TM24: 1999
Nigel Oseland

15%
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Productivity

Environmental 
Conditions

temperature, air quality, 
lighting, acoustics

Personal Factors
experience, status, 

personality, motivation

Organizational Factors
reward, culture, 

management, recognition, 
prospects

Business Factors
type, structure, 
public/private, 

domestic/global, start-
up/established

Office Facilities
space layout, furniture, 

technology, storage, 
meeting space

Psychophysical Factors
comfort, satisfaction, 

health, well-being, control, 
privacy, biophilia

Background What is productivity? 
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▪ You can’t measure productivity until 
you define it

▪ And you can’t define it unless you 
know the nature of work

▪ “Work” in the office  is complex and 
varied

▪ So … not having standard methods 
makes it difficult to compare and 
generalize

- Peter F. Drucker

How can we measure productivity?



19 Center for the Built Environment 

▪ Self-perceptions of performance

▪ Cognitive performance tests (e.g., memory, speed, 
attention, repetitive tasks, comprehension)

▪ Clerical tasks (e.g., typing, filing)

▪ Absenteeism

▪ Presenteeism

▪ Frequency of health issues

▪ Alertness / fatigue 

▪ Job satisfaction & commitment

▪ Degree of collaboration

▪ Profit

Examples of productivity 



20 Center for the Built Environment What’s Good for People?: Moving from Wellness to Well-being; Knoll,  2014. Based on research from LinkenIn 
(2014), PwC (2014) and Gallop (2013) 

Worker well-being
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But how do we define and measure well-being… 
it depends on who you ask.
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Formation of 
“individuation”

“Fully-
functional 
person”

Conception 
of maturity

Hierarchy
of Needs

Lifespan 
crisis 

(Jung, 1933; Von Franz, 1964) (Rogers, 1961) (Allport, 1964) (Maslow, 1968) (Erikson, 1968)

Psychological well-being
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Focus on the INDIVIDUAL
achieving a sense of autonomy, 

overcoming challenges, 
and displaying some sort of 

global mastery over daily life. 
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Self-acceptance
Positive relations 

w/others
Autonomy
Mastery of 

environment
Purpose in life

Personal growth
(Ryff)

Life Satisfaction 

Positive affect

Negative affect

(Diener)

Positive Emotions 

Engagement 

Relationships 

Meaning 

Accomplishments

Depression 

Anxiety

(Kern et al.)

Life Satisfaction

Domain- specific              

satisfaction 

(e.g., job satisfaction)

Positive affect

Negative affect

Measuring psychological well-being
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Other measures of well-being  

• Well-being = GDP, income, profit, etc. 

• Idea is that more money = more ability 
to buy resources 
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Other measures of well-being  
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So what is well-being? 
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So what next? 

• Need to identify our goals for the project

• what’s important to know about the space and its occupants

• Understand our methodological constraints:

• Time (yours, the client’s, the occupants’) 

• Resources to invest in measurement  

• What methods best fit the variables you’re trying to understand 

• Find the right match to accomplish these goals  
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Methods of measurement

Interviews                                  Focus groups                             Observations
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Surveys 

PROS: 

• Allows for large sample sizes

• Quick to implement 

• Cost-effective 

• Can be implemented virtually or in a 
hands-off way 

• Access to internal thoughts, attitudes, & 
hard to detect behaviors 

• Easy and fast to analyze 

CONS: 

Not all surveys– or even questions–created 
equally 

Challenging to write to avoid bias or leading 
of the participant 

Can lack depth in insights from participants 

Relies on self-report (and thus self-recall 
and self-insights) 

People are notoriously bad at predicting 
future behaviors 

Type of method (online, in person) can 
influence participant responses and focus 
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POE surveys  

• One of the biggest ways to mitigate 
some of these challenges is to look to 
existing tools and experts for: 

• Use of their tool 

• Design of custom tools 

• Guidance in data collection and 
interpretation 
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Some commonly used POEs on the market 

❖ CBE Occupant Survey  (UC Berkeley) 

❖ Building Evaluation Use Studies (BUS) 
Survey

❖ Leesman Index  

❖ Sustainable and Healthy 
Environments (SHE) Survey  (U of 
Melbourne) 

❖ Space Performance Evaluation 
Questionnaire (SPEQ) (U of Oregon) 

❖ Occupant Comfort and Wellness 
Survey (Colorado State) 

❖ And others

• Each have their strengths and 
weaknesses

• All made and maintained by experts in 
the field 

• Same overall goals, vary in 
measurement  

• Vary in cost and process 

• Many have roots stemming from the 
CBE Occupant Survey 
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CBE Occupant Survey  

▪ Powerful occupant survey analytics 
platform

▪ Developed in 1999 based on 
industry need

▪ One of the largest databases in the 
world: over 1,200 buildings 

▪ Tools include multiple building types 
and a range of options for add-on 
topics to investigate 

▪ Created benchmark for comparison 

▪ Undergone many iterations
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Benefits to using the survey 

• Can help diagnose what’s going well 
in a space, as well as where future 
investment should be made

• Allows you to benchmark and put into 
context problem areas 

• Works towards certification (LEED, 
WELL, GreenMark, FitWel)

• Provides evidence and tangible value 
of your space to employees and 
tenants 

• Fully confidential and rigorous data 
protection 
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Survey flow 

• Distributed online

• Takes approximately 8-12 minutes to complete

• Core questions + optional modules 

• Questions on a 7-point Likert scale:

• Satisfaction                                                             
1 = strongly agree, 7 =strongly disagree

• Environment influences productivity                
1 = strongly enhances, 7 = strongly interferes

• Hones in on sources of dissatisfaction



36 Center for the Built Environment 

Survey expansion 

▪ Can be used in multiple building 
types 

▪ Versions that cover WELL v1 and v2 
requirements 

▪ Have add-on modules that cover a 
variety of topics (some examples 
below)

• Accessibility 

• Wayfinding 

• Ease of interaction 

• Commute 

• Biophilia 

WELL v.2 overview
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Benchmarking database characteristics 

• As of January 2020: 

• 897 buildings

• 93,662 occupant responses 

• Building types:

• 692 Offices

• 109 K-12 education spaces 

• 38 laboratories 

• 30 healthcare workspaces 

• 18 higher education spaces 

• 10 multi-family residential/dormitories 

• For the following analysis we have focused 
only on office spaces. 

Boch & Fernsh, source: http://officesnapshots.com/
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Occupant satisfaction with IEQ

• Most satisfied with:

• Ease of interaction (75%)

• Amount of light (74%)

• General cleanliness (71%)

• Least satisfied with: 

• Sound privacy (54%)

• Temperature (39%)

• Noise level (34%)
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Environmental impact on productivity 

Perceived productivity most impacted by acoustics, least impacted by cleanliness 
and maintenance. 
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Highlights

• ~66% are satisfied with their personal workspace. 

• ~40% believe acoustics and thermal comfort are most responsible for their lack of productivity. 

• ~25%  believe the office layout contributes to a lack of productivity. 
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Analysis of survey structure: Clusters

• First, explored correlation between items. 
• Satisfaction and enhance/interfere questions highly 

correlated.
• So removed to focus solely on satisfaction. 

• Second, conducted Principal Components Analysis (PCA) 
to see how items are interrelated.
• 7 themes emerged: Air, Cleanliness, Layout, 

Interaction, Lighting, Furniture, Acoustics. 
• Model accounted for 82% of the total variance.

• Third, used Hierarchical Cluster Analysis (HCA) to 
determine how themes and items fit together.
• Clusters showed strong, logical alignment with PCA 

results.
• Found 7 clusters: Air, Cleanliness, Layout, Privacy, 

Lighting, Furniture, Acoustics (see graphic).

• See our paper for complete details (Graham et al., 2021)

HCA Results: Items and Clusters 
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Updated benchmark scores based on findings 
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Where do we go now? 

• Spaces are evolving, so our measurement 
tools should too. 

• What makes a person select a space? 

• How does need for control, 
personalization, sensitivity influence 
environmental engagement? 

• Should we be measuring more 
frequently? HOK, Toronto office 
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Where do we go now? 

• Spaces are evolving, so our measurement 
tools should too. 

• Shifting from surviving to thriving… so we 
need to measure what it looks like to thrive. 

• What IS working in spaces? 

• What are occupants' preferences, 
emotions, and needs in spaces? 

• How do spaces support the activities 
they house? 

• How can spaces better support 
individual differences in occupants? 

HOK, Toronto office 
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Thank you!! 

Lindsay T. Graham, Ph.D.
LindsayTGraham@berkeley.edu

More on our survey research: https://journal-
buildingscities.org/articles/10.5334/bc.76/

Interested in the CBE Occupant Survey?
https://cbe.berkeley.edu/resources/occupant-survey/

Want to set up a CBE Occupant Survey?
cbesurvey@berkeley.edu

. 
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