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Objectives

% Ililr’ 15;:"‘

Source: www.gsa.gov

* Quantify and customize the cost-benefit

results in terms of improved productivity,
reduced absenteeism, and reduced
employee turnover.

Integrate these interventions with building
energy efficiency planning and investment,
to provide a greater, more relevant context for
decision makers.
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lighting, daylighting) (productivity,
absenteeism,
turnover)

T

Feedback loop to improve correlation
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* Building Metrics

» Measured with an energy-style audit
» Based off WELL, Fitwel, ASHRAE, IES

* Occupant Metrics

» HR and manager info (default assumptions

provided)

v Absenteeism rate, turnover rate, and recruiting

expense
= Satisfaction survey (optional)

v Supplementary to building metrics

Category Building Metrics

Lighting Quality

(visual comfort,

circadian rhythms,

customization)

Daylight

(access, quality)

Indoor Air

Quality

(pollution,
ventilation,
control)

Thermal
Comfort

(customization,
comfort)

Lighting Controls

Light Zones

Supplemental Lighting
Equivalent Melanopic Lux
Circadian Stimulus

llluminance

Color Rendering Index

Spatial Daylight Autonomy
Window Proximity

Visible Light Transmittance
Light Shelves

Control for Solar Glare
Ventilation Rate

Individual Air Diffusers

Demand Controlled Ventilation
Variable Air Volume

Air Quality Devices

Air-side Economizers
Particulate Matter — PM2.5, PM10
Inorganic Gases — CO,, CO, O,
Organic Gases — TVOC,
Formaldehyde

Thermal Zones

Individual Thermal Control Devices
Radiant Systems

Dedicated Outdoor Air System
Clothing Level

Metabolic Level

Temperature

Humidity
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* The metrics have corresponding “target” values based

sifitwel WELL on ASHRAE 189.1/55/62.1, IES Lighting Handbook,
WELL v2 and Fitwel
Potential Bui|ding * Metrics for each category (IAQ, lighting quality,
daylight, thermal comfort) will be averaged into a
Improvement single “potential improvement” value for each

Hypothetical Example:

, . « After data
Metric Baseline Target e i i
| Category 9 Potential normalization and

e Average value applying weights,
(Horizontal 00, 20V YPe, 15 27 40 50% 1 the lighting quality
Footcandles) ~ ©-9- Open office for this example
space T
o Tvoical val building has a
Lighting Circadian ypical value

Quality Stimulus ~ between 9AM and 0.1 0.22 0.3 40% 3 potential
(calculated) 1PM improvement of

Supplementa Percent of office 55% (see next
s spaces that have G o 0 . . .
ILighting =\ ohtin 0 20% 100% 80% 2 slide for Contmumg
: ghting
(%) available ana|ysis)

*Weights are being developed, these are samples values




Plot of studies with percent
improvement to productivity vs percent
improvement to lighting quality measure
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Fit Plot for Pct_Change_Prod

Literature Correlation
From Building Systems to e

Occupant Health ; oo
tl Parameters 2
g’ Error DF 4
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Collection of publications relating 5 Sume osen
lighting quality to pro *
‘‘‘‘‘‘‘‘‘‘‘‘ mnce g 0-
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EEEEEEEEEEEEEEEEEEE R Pct_Change_Lighting
o S 1o s otes copme e | B e | o ~—— Fit O 95% Confidence Limits ------ 95% Prediction Limits
I O e I D - _ » Percent Potential Improvement: 55%
- 80 publications in database — continuing to » Corresponding Productivity Improvement: 7%
expand and quality check « Uncertainty: +/- 3%

- Find improvements to absenteeism and turnover as well,
and then repeat for daylight, thermal comfort, and IAQ
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|:| Recruitment

“Over-capacity”

QuantificatiOn Contracted Work

= . I Reinvested
Of F-l n a n C I a I D Specialized Work -}: Additional scope with no
S avin g S Budget " Budget “Savings’ raded cost

Utilities savings can be reinvested

y

Utilities Energy Building retrofits will likely reduce energy consumption in building retrofits or agency
programs
. Reduced turnover saves overhead expenses on Recruitment savings can be
Recruitment Turnover . . .
recruitment reinvested in agency programs

Federal employees and flexible contractors in building

“Over-capacity” Productivity/ - Contractor savings can be
. are more efficient and decrease need for contracted . .
Contracted Work Absenteeism work reinvested in agency programs
Federal employees and essential contractors are more
Productivity/ efficient and complete specialized work sooner Programs can request additional

Specialized Work Absenteeism [and/or improved quality of service and mission scope with the same budget

achieved ]
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= Cost of construction

= External/non-monetary benefits
o Aesthetics, employee satisfaction, office culture, GHG emissions

« Uncertainty from the confidence intervals in literature
data and number of metrics completed

Decision Matrix,
NPV to compare discounted benefits and payback
NPV, and - bay

period to upfront cost of improvements

Uncertainty
NPV . . .
(porsonns| Uncertaint NPV (energy Estimated Benefit / Cost Occupant Office
Zavings) y savings) Retrofit Cost Ratio Satisfaction Culture
gz:r':l’o'i';e ’ $10,164K +/-15% $1,994K $2,010K 6.05 +/- 0.76 66% High
Option 2 1AQ $7,988K +/- 10% $798K $1,546K 5.68 +/- 0.52 25% Low

Option 3 $6,196K +/- 9% $1,196K $464K 15.9 +/- 1.23 35% Medium
Lighting









