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Learning Objectives:

A “Total Cost of Ownership” approach to facility 

stewardship involves mission/people factors

Actionable science based research is needed 

(and available)

Facility professionals need compelling stories 

supported by credible internal data for 

management to pay attention
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Goals our industry chose 25 years ago:

• 50% Reduction in Delivery Time

• 50% Reduction in O&M and Energy Costs

• 50% Less Waste and Pollution

• 50% More Durability and Flexibility

• 50% Less Construction Illnesses/Injuries

• 50% Fewer Occupant Illnesses and Injuries

• 30% Increase in Productivity and Comfort

Source:

National Construction Goals, National Science & Technology Council,      

Office of Science and Technology Policy (1994)

Stewardship goals involve people



Medical Research at our Door…
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2003:

National Academy 

of Sciences and 

the Surgeon 

General of the 

United States 

Public Health 

Service conduct 

workshops



Codes and Specifications to the rescue?

5[Getting better, but they lag…]



For authoritative references…
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Feds also contribute research 
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…and offer some great tools…
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…and the research continues forward.
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NASA builds some cool/sustainable stuff…
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Ames Research Center’s Collaborative Support Facility  

LEED Platinum  

One of 45 NASA buildings meeting Federal sustainable building criteria.



…but most NASA assets are obsolete…
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our boom!



Legacy capabilities box in tomorrow’s work
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Reframing our data in people terms…



…but where’s people data to dig deeper?

NASA gathers data about our facilities as many do:
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…but our measures tell us little about how our 

facilities actually affect people…

• Capacity SF, LF, CY, ettc.

• Obsolescence Age

• Degradation Condition

• Criticality MDI

• Affordability O&M, CapEx

• Sustainability Resource usage

We want to corroborate the research!
• Do the people doing NASA’s work see their individual 

workplaces supporting/constraining them?



NASA occupational health experts analyzed their incident 
records for indications of Sick Building Syndrome:

Seeking help within our organization
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They found little correlation between complaints and 
building condition, but some with building age.



Post Occupancy Surveys?

+ Learn from recent 

projects

+ Direct occupant 

input

- “Snapshot” of 

only a few assets

- Can’t compare 

with most other 

buildings
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They serve their purpose, but don’t help 

us link facilities broadly to peoples’ health



Looking for help beyond NASA…
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For civilian Feds, GSA’s occupant survey is timely, 

tied to research, lets us compare with peers, and free!



Satisfaction and Building Condition
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A value proposition for our industry:

Readinessg Satisfactiong Productivity

Degraded buildings certainly cost more for us to run, but 

do occupants judge degraded buildings as we do?
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Building Condition and Satisfaction
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So What? A “Neediest asset” approach to renewal 

may spend more and benefit our people less.

A happier range…

An unhappier range…

A tipping-point…



Workspace Configuration and Satisfaction
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Private office layout              Open office layout

• More initial fit-out

• More costly operations

• More frequent reno

• More sf/occupant

• Less initial fit-out

• Less costly operations

• Less frequent reno

• Fewer sf/occupant

…so is it wise to invest extra for private offices? 

NASA’s occupant data shows no extra satisfaction!



Lean 

Efficient

Aligned 

Positioned

To Shape the Marshall 

of Tomorrow

Align Center Roles 

with Agency Strategic Goals…    

Using occupant health research locally
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NASA’s Marshall Space Flight Center evaluates each asset in 

five dimensions in developing a 20-year facilities master plan:

• Support to Agency Goals/Primary Center Roles/Core Products

• Importance to those products/hard to replace?

• Asset Readiness

• How occupants perceive the facility

• Impact of the Facility on Agency goals

A NASA installation application



Learning Objectives:
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A “Total Cost of Ownership” approach to facility 

stewardship involves mission/people factors

Actionable science based research is needed 

(and available)

Facility professionals need compelling stories 

supported by credible internal data for 

management to pay attention



BACKUP



Building to Code & Standards vs Building for Health 

• Under Sustainable guidelines, NASA building to ASHRAE 189

• Healthy building research takes years to translate into building 

code and Unified Facilities Guide Specifications.

• Construction cost analyses often dominate Total Cost of 

Ownership, although Congress shows signs of changing.

• Still, Total Cost of Ownership skirts health and productivity 

costs.
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Healthy Buildings: A Program of the 

Harvard T.H. Chan School of Public Health

(https://forhealth.org/, 2/11/2019) 
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https://forhealth.org/


NASA Research Benefits Healthy Buildings



82% Obsolete All 3 

Risks

37%

2 + 

Risks 

78%

1 + 

Risk 

93%

Risk and Readiness Problem

~7% of 

NASA 

assets 

are clear 

of these 

risks 

today…
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Why the GSA Survey is important to
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Applying Metrics to Master Plan Decisions

Customer 

Satisfaction

Financial-

Resources 

Employee 

Learning, Growth, 

and Satisfaction 

Internal

Processes
Vision/

Strategy

Standard metrics

Developed Process 

Specific metrics

Existing Federal metrics, 

such as the Employee 

Viewpoint Survey (EVS)

GSA Survey offers 

a standard approach 

– if everyone 

does their 

own survey, 

there is no

basis for an

enterprise wide

Decision.



NASA Langley Research Center
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Older Buildings: More Complaints
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Satisfaction and Sustainable Buildings 

2016 Data

Occupant satisfaction in 

LEED-certified buildings 

exceeds other similar-age 

buildings (less-than-

satisfactory responses > 

25% greater for these).
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Insight

Corroborates that striving 

for sustainable buildings 

has a positive impact on 

occupants



Satisfaction and Building Obsolescence

2016 Data

Employees in NASA’s 

owned buildings from 

the past 20 years rate 

their workspace far 

better than those in 

older buildings.
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NASA 

Average 

(59%)

Insight

Corroborates that 

relying on many older 

NASA buildings may 

already impede 

occupant productivity



Satisfaction and Workspace Configuration

2016 Data

NASA employees 

rate open systems 

workstations as 

well as private 

offices.
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Owned Buildings All Bldgs < 20 Yrs

Insight

Survey responses 

do not confirm that 

private offices are 

more satisfying than 

open workstations!


