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“Artificial” Lighting / Electric Lighting

Green Offices May Be the Key to

Productivity—and Employee Health
Thursday, April 06, 2017 - by Bryn Hunipalmer

k| send to Kindle fio Comments

What really improves employee
performance? Better accessibility and
technology? Streamlined communication?
Great company perks? While those things
certainly don't hurt, environmental features,
like lighting and air quality, may play a bigger
role than you ever imagined. A number of
recent studies confirm that conventional

office design could be slowly crushing
employee productivity from within—and that
‘greening” spaces with selective materials
and health-conscious decor could be the key to eliminating production lag.

As team leaders and innovative thinkers, we tend to reject elements that are out of our control.
But subconscious environmental triggers influence us nonetheless, whether we want to admit it
or not. Humans are keenly attuned to differences in light, color, and air quality—and in your
office, strategically adapting surroundings to mirror natural environments may be the difference
between a team that just does the bare minimum and one that's hitting it out of the park_ In
particular, if you want to see improved performance—and return on investment—pay attention to
your building's lighting, decor, and air quality.

Daylighting Offices for Improved Employee Efficiency

The same circadian rhythms that govern sleep patterns impact awareness and activity as well.
In other words, if your employees aren't sleeping well, they're probably not performing well,
either, and vice versa. And light exposure plays a massive part in that process. The type of
light—and even the color and intensity—affects physical and neurological activity.

In a literature review, the National Renewable Energy Laboratory (NREL) found that daylighting
offices significantly affected not only employee productivity, but also absenteeism and overall
health. Specifically, views of natural greenery were associated with improved concentration
——particularly when it came to tasks that participants found to be boring or monotonous.
Real-world results seem to back up those finds. For instance, when Lockheed Martin remodeled
their offices to include daylighting features, they witnessed a 15 percent bump in employee
productivity, according to the same NREL review.

Unfortunately, more natural light can come at a cost. Any time you widen an opening in a
building's outer envelope, you place yourself at risk for heating and cooling losses, which drive
up energy spending. Conditioned air slips through small cracks in the window assembly—and
even makes its way through the glass itself, if your windows are inefficient. An airtight assembly
and high-performance glazing system come with a higher associated cost, but businesses
traditionally make up that expense in energy savings. Consider this staggering statistic: In 1990,
inefficient windows in commercial buildings cost businesses at least $20 billion. And when you
factor in the added value in improved production—not to mention local government and utility
rebates that may be available to businesses—new windows seem like a very smart buy,
indeed.
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« All lighting behaves the same way
 People want a connection to the outside

« Daylighting helps save energy
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Lighting Controls

Personal
Tuning

Institutional
Tuning

Occupancy and
Personal Tuning

Other

Daylighting and
Occupancy
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Lighting Controls

Tuning — end users like having their own control of the lighting
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 People like to control their lighting
e Tuning saves energy

e Control can come In different forms

12

Better EEEEEEEEEEEE

u.s.
Buildings’ ENERGY



an System

EEEEEEEEEEEE




Circa = About

Dia = Day

]

" INPUTS ) /" OUTPUTS

/’_\ Activity
W Hormones
TGFa, EGF
Prokineticin 2
Physical Feeding
exercise Glucocorticoids
Sympathetic
Parasympathetic Arterial
pressure
Behavioral
\ PERIPHERAL OSCILLATORS /
14 Source: SCN Human
Better U.S. DEPARTMENT OF

Buildings’ ENERGY



Circadian Lighting

L]
2 U.S. General Services
u ]
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e orCresdonhing i edes BuEnes Administration workin 0
It's 5 a.m. on a cold winter moming. The
wind is howling, a few clouds are swirling [ L] L]
overhead, and a day’s old snow is covering WI t h 't h e I I g h 't I n g
the remaining 45 minutes inte town. Once
Jimmy amives in the city, often before sunrise, his usual routine takes him fo a local coffee shop - -
where he orders a triple espresso, the first of three trips to the coffee shop he'll make that day.
Jimmy next walks the three blocks fo his office where he climbs four flights of stairs and walks

lunch, Jimmy Smith grabs his work bag and
walks fo his car fo begin his long, dark
commute to work in the big city. Jimmy
works in a federal building and will drive his
car 20 minutes to a commuter station where
he will then board a train that will take him

the grass. Having just finished packing his
down a narmow, dimly-lit hallway fo his cubicle to start his day.
By 11:00 a.m., Jimmy is exhausted and has fo get another caffeine jolt so he can remain alert to

-
confinue his workday. On most days, Jimmy will leave his cubicle to go home around 4:30 p.m
and will arrive back home around 6:00 p.m. During the winter, he rarely sees the sun as he

leaves for work and retums from work when it is dark outside.

What is missing in Jimmy's daily routine? The presence of light! While this story may sound like - -

the beginning of a fiction novel, it is the current

reality of a lot of people working in office

buildings. Health and lighting researchers,
interior designers, building owners, even the
federal govemment have staried fo invest more - -
resources into studying the connections between I t I n
light and the health of people working inside

buildings. The nexus of light and heaith is a topic

of conversation that is growing by the day, and it
is something that anyone who works indoors

should better understand. But lef's start at the
beginning

Connection between iight and heaith

Light has three basic functions, all of which have different pathways in the brain: the first is light
for vision so a person can see; the second is light to convey information such as a traffic light
indicating red to stop and green to go. The third function of light is to maintain the body's

GSA’s Office of Federal High-Performance Green Buildings

15  Source: https://www.gsa.gov/portal/getMediaData?mediald=131894
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Circadian LI

TRAVEL REAL ESTATE ACQUISITION TECHNOLOGY POLICY & ABOUT US

REGULATIONS

Home > About Us = Organization > Office Of ide Policy > Office Of Federal High-Performance Buildings = Projects And Research > Building Research > Circadian Lighting =

PROJECIS AND RESEARCH Circadian Light For Your Health coNTACTS

Overview Bryan Steverson

Facility Management Institute The use of daylighting in buildings (202) 501-6115

. has focused primarily on reducing * View Contact Details
Building Research .
energy consumption and

> Circadian Lighting providing pleasant interior Judith Heerwagen
) . i (206) 525-8250
Edith Green-Wendell Wyatt Federal environments. However, light,
Building especially daylight, may be good * View Contact Details

Federal Center South Building 1202 for one's health through impacts

on the body's circadian FOR MORE INFORMATION
GSA Headquarters - 1800 F Street

rhythms. Given that people spend ® A Case for Circadian

Lighting in Federal

Wayne N. Aspinall Federal Building indoors at work, daylight- if appropriately engineered and supplemented by electric light E;;ldings [PDF-376.88

NCR Regional Office Building a majority of their waking hours

when necessary - may have unrecognized health benefits for millions of federal employees.

Collaberative Construction Practices e Lighting Research
EPA Demonstration Project Center, Re_nsse@er

Polytechnic Institute

The Fort Carson Energy Research What are Circadian Rhythms and

Project . . PR

Circadian Light? What We Have Learned So

E::::::daptatio" Retodend A person’s "body clock” is regulated Far

by circadian rhythms, which are ® People receive more
GSA Carbon Footprint Tool physiological processes that occur light at work than
Green Roofs approximately every 24-hours. anywhere else

These 24-hour rhythms have also

been widely observed in plants,
= = g = : animals, fungi, and even bacteria.

An example of a circadian rhythm is a person’s wake/sleep cycle. A function of lightis to

Sustainable Facilities Tool The best time of day

for circadian stimulus
is in the morning for

at least 30 minutes
entrain the body’s circadian system to the solar day so that the wake/sleep cycle is in synch

with the natural light/dark cycle on Earth. Circadian stimulus is a function of the light People seated near

stimulus entering the eye and the body’s biclogical response to that light stimulus. It takes windows and on

into account the total light spectrum, time of day, and the duration of light exposure.lf a higher floors receive

16 person's circadian functioning is entrained, a person sleeps well at night and is alert during more circadian

stimulus

the dav. On the contrary. a person who does not receive adeguate circadian stimulus will
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Circadian Lighting

Challenges to circadian lighting
systems:

o—
=B
o

 How to “track” / quantify the
amount of light?

 Challenges to retrofitting buildings

« How to accurately design for it?

e« Company monitoring your

W personal information?

¥ g

-
—
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e Lighting is an input to your circadian system
o Other external elements affect the system
 Each person’s system is different
 Research is very early

« Designing for circadian systems has challenges
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Productivity

USATODAY Employers Brace for March Madness

Heinz starts petition to make Monday after Super Bowl a ©,
holiday

1 USA TOUAY Sports

Could cost e

CyberMonday Could Cost Almost $450M in Lost Productivity
Will USA Soccer Beat Productivity?

CHICAGO, June 24, 2014 — Millions of Americans could be watching the US soccer team take on Germany this

Thursday in a match that will play a crucial role in deciding the team's fate in the World Cup. The problem is the

big game willl played mid-day on Thursday, when many of those watching the broadcast or intemnet stream should
be working. So, what can the nation's employers do to prepare for the potential collapse in productivity?

Probably nothing, according to one workplace expert.

“Employers may simply want to prepare for the fact that many workers could be taking an extended lunch on
Thursday. Other employers will probably natice a significant drop off in internet speeds, as bandwidth is consumed
by multitasking employees attempting to get work done while streaming the game at their desks,” said John A.
MONDAY! Challenger, chief executive officer of global outplacement and executive coaching firm Challenger, Gray &
Christmas, Inc.

“On the bright side. employers can be thankful that soccer games are relatively short, compared to other sporting

— events, with most lasting just a couple of hours as opposed to football and baseball games that can last more than
Tl E N L four hours,” said Challenger.
e FAME

In the past, World Cup soccer was not even on the radar for employers worried about productivity. However, the
sport has rapidly grown in popularity in recent years. Nearly 16 million Americans tuned into America’s match
against Ghana, according to Nielson statistics. It is estimated that another 470,000 streamed the game to their
computers, tablets and smartphones via WatchESPN.

20
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Productivity

Bizarre Study Finds Pizza Motivates Employees More
Than Cash Bonuses

Why money isn't all that great of a motivator. And why pizza is.

HR TODAY RESOURCES & TOOLS LEARNING & CAREER EVENT!

. By Betsy Mikel Owner, Aveck W @BetsyM
[t [w]&[in[S] s [l -

ADVERTISEMENT

Too Hot! Too Cold! Temperature Affects
Productivity

The Worst Thing You Can Say in a Job
Interview, According to a Hiring Expert By SHRM Online staff
Jan 4,2010

This Guy Invented a ‘House Hydrant’ and

oue [HE XA A O

Want to Raise Successful Kids? Tony . . . L
Robhins Says Do This 1 Simple Thing When it comes to the workplace, if you can't stand the heat ... productivity suffers.

That's the conclusion of a CareerBuilder survey of 4,285 full-time U.S. workers that found 22
percent claiming a too-hot workplace makes it difficult to concentrate at work. Eleven percent

She Fired Microsoft Over YouTube (Then ) )
made the same claim about chilly workplaces.

Beats by Dre Came Knocking)
“There are many factors that can affect workplace productivity,” CareerBuilder's vice president

7 Habits To Build Your Center Of of HR, Rosemary Haefner, said in a news release. Those factors include the workplace
Influence temperature as well as burnout and the economy, she added.
CREDIT Gerty images Other findings from the survey, conducted from Aug. 20, 2009, through Sept. 9, 2009, and

released in December 2009:
Strapped-for-cash startup founders who need to motivate their iteams to move mountains,

y ; B = 27 percent of workers described their workplace as too hot; 19 percent said it is too cold;
listen up. Got $30? Great. That's all you need to make your employees more productive.

54 percent said it is just right.

But don't hand out cold, hard cash. Instead, tell them you'll buy everyone pizza if they = 19 percent of workers suspect that their employer turned down the thermostat in 2009 to
work hard. cut costs.
A productivity experiment found that pizza was a fantastic motivator for increased The survey results are the latest in a number of studies on workplace temperatures’ effect on
FER i 2 R i i : . productivity.
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Productivity

BBUILDINGS »fin>= | Productivity = more

SMARTER FACILITY MANAGEMENT Output per unit Of time

MEDIA | FMTOPICS | EVENTS | PRODUCTS | EDUCATION | RESOURCES

Editor's Letter What metric are you

using?
' = - -
-f The Paradoxes of Perception and Office E m p I Oyee SatISfaCtl on ’)
Productivity

in
N Employee performance?
4
=
= p— BBUILDINGS

Chis Olson | Cheed Contenl Desclos E D U CAT | O N
RELATED COVERAGE Is the business case for healthy buildings turning a new corner? g_.'.i:-_w? '35 £ ?;“:%.j'.'mﬂ?f"‘“

Will the lighting help you code in Excel better or faster?

Will the lighting help you review more contracts per day?
22
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Productivity or Eff

ectiveness

Kamel Boulos and Berry intematonal Journal of Health Geographics 2012, 11:25

Mitpci e i hestthgecgraphies comyeonent/11/1/25

REVIEW

v INTERMNATIONAL JOURMNAL
OF HEALTH GEOGRAPHICS
[\

Open Access

Real-time locating systems (RTLS) in healthcare:

a condensed primer

Maged N Kamel Boulos™ " and Geoff Bemy”

ults.

Keywords: Real-time locating systems, Indoor tracking, Assets and individual tracking

State-ofthe-art review

Real-time locating systems (KTLS, also known as real-time
location systems) are local systems for the identification
and tracking of the location of assets and/or persons in
real or nearreal-time. An RTLS consists of spedalised
fixed receivers or readers (location sensors) receiving wire-
less signals from small ID badges or tags attached to
objects of interest and/or persons, to determine where the
tagged entities are located within a building o some other
confined indoor or outdoor space (Figure 1). Each tag
transmits its own unique ID. The tag ID is logged against
the asset or person to which/whom it is attached. The tags
periodically transmit their ID, and depending on the tech-
nology chosen, the system locates the tags (and therefore
the tagged entities) within a few rooms on ane of several
floars or to a specific room or part of a room on a spedfic
floor. When staff members require portable assets, they

be: G, Pymanuth, Deeecry

Phomagpammetey and Remate Sersing, Comemision
il M d

23

1 arvy mecem, proviced the origral work 5 prcpery cred

log onto the system at a workstation (or usinga mobile de-
vice), identify where the dosest availible item is located,
and go and get it

KTLS location information typically does not inclide
complete or continuous navigation details such as speed
direction, or spatial orientation of tracked assets and per-
sons. Standards governing RTLS include ISOVIEC 24730
standards series, which describes a form of RTLS used
by a subset of vendors, but does not cover the full range
of RTLS technalagies [2]

Emergency first response, healthcare and hospitals [3-6],
care homes [7] and even everyday home life (as an assistive
technology, where applicable) @n all potentially benefit by
using an appropriate RTLS solution.

RTLS components and technologies

In an RTLS, the location engine software communicates
with tags and location sensors to determine the location
of tagged entities. The location engine relays this infor-
mation to specialised middleware and applications. The
middleware in an RTLS acts as the “plumbing” between
the core RTLS components (tags, loation sensors and
location engine software) and a range of software appli-
cations capable of displaying and ecploiting the real-ime

Sninzand Gy icemase Sowed el TS &30 O ATET aTcle SiTrbuned Lrcer e e of the
siom Licers - JAcerce/E2 0}, which pami

wresritod use,

Nursing

HOME ~ NEWS~ EVENTS~ CLINICALARCHIVE~ LEARNING UNITS AND PASSPORT~ STUDENTS - OPINION

'Recognising sepsis early can prevent

lives being destroyed'

JENNI MIDDLETON, EDITOR

SUBSCRIPTION OPTIONS

Nurses waste 'an hour a shift' finding

equipment

10 FEBRUARY, 2009

0000

e @ Q)

L

More than one-third of nurses spend at least an hour finding items of
equipment during an average hospital shift, according to a survey by Nursing

Times.

Summary

Quick Facts: Registered Nurses

2016 Median Pay &

Typical Entry-Level Education @

Work Experience in a Related Occupation @
0On-the-job Training @

Number of Jobs, 2014 &

Job Outlook, 2014-24 @

Employment Change, 2014-24 &

Source: BLS

£68,450 per year
£32.91 per hour

Bachelor's degree
Mone

Mone

2,731,000

16% (Much faster than average)

439,300

MOST COMMENTED

for most nursing

our shifts standard

ly-qualified intake
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Productivity or Effectiveness

Lighting is the most common and regularly arrayed item in the building.

Lighting serves as an easy power location for sensors which assist in effectiveness

24
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« Employee is most expensive form of “capital”

 Many, many, many elements effect productivity

o Define your metrics

 Color, shadows, and quantity of light are
biggest factors for productivity

 New technologies allow for more effectiveness

o Lighting allows for the platform for productivity

25
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Anthem.

High Performing Buildings for High
Performing People — Workplace Wellness

May 2017




- X

14
li d %*

gﬁl:; ?{535 icense StateS

BC or BCBS plan
BC or BCBS licensed
= 20
ediaid states
{1;) B e Medicaid presence

*Note: Service area includes all or portions of affiliated plans’ state

About Anthem

Together we are transforming
healthcare with trusted and
caring solutions.

Fortune 35 health benefits
organization.

— ~85B revenue, ~45B market cap

Purpose includes promoting
healthy lifestyles.

Serving 1 in 8 Americans.

53,000 associates.
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What is “workplace wellness”?
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workplace wellnhess

- a health promotion activity or organization-wide
policy designed to support healthy behaviors and

Improve health outcomes while at work. - Centers for
Disease Control and Prevention

30



Why does advancing workplace
wellness matter?

e Recruiting and retaining top
talent - $30k to $45k per turnoverz.

e Productivity - $550B/yr=.

— Millennials are the least engaged
generations.

e Presenteeism - $1,100B/yrz.
e Stress - $300B/yrz.

e Brand.

0= TSm0 0= 0 =0 =0

Human Capital $ Buildings S

'Society for Human Resource Management
2Milken Institute, UC Davis, EU-OSHA, Gallup
3Majority of U.S. Employees Not Engaged Despite Gains in 2014

31



Workplace wellness - past!

Health challenges

Onsite fitness
facilities

Health fairs

Health risk
assessments

Onsite
immunizations

Wellness coaching

Workplace wellness - future!

32



Air & Water

Well-Being

The built environment
as a destination to
Improve wellness!

33



Creating high performing buildings to promote wellness

-

3. Develop
Building
Standards

1. Survey 2. Benchmark
People Buildings

6. Track &
Report
Progress

34



Survey the people

Current best practices:

 The Anthem Healthy
Workplace Soapbox

Challenge.
— 348 ideas.
— 3,527 votes.
« Materiality Assessment.
Future opportunities:
Utilization of occupant IEQ

Offer Dally pop Install (]

Increase  Increase Offer
café, vending, onsite standing filtered
healthy healthy  farmer's desks remlnders water S u rveys .
options options  markets for strech  stations
breaks

35



Benchmark the buildings

Current best practices:

o * Preventative IEQ testing for

2. Building Access

o LS all major locations.
o 1= Ll - 1 « 3" party healthy buildings
‘Dt 12 kol Torsore scorecards & certifications.
o e nEzrgn Future opportunities:

W1 et e HR related metrics and
: correlations with the built

5 o] =[Sl - |4 -
12 Energry environment:
— Voluntary turnover
— Productivity
— Absenteeism
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[0 0 Indoor Environmental Quality

Froreg
Fieyay
e
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[0 0 Materials and Resources

Storage and Colectzon of Recyclables

Construction and Demoliion Waste Management Planning

Building Life-Cycle Impact Reduction

Bukding Prodisct Decksene and Opbmizahan - Emaronmantal Prodis
Declanabons

Buikdng Product Desclosere and Optimization - Sourcing of Raw Malenats
Buikdng Prodict Desclosene and Optimizaton - Material Ingredants
Construction and Demolbon Wasle Managemant

Minimusm Indoor A Cualty Pedormance
Ermaronmental Tobacco Smoke Control
Enhanced Indoos Air Cuality Strateqias
Len-Ermiifing Mabaraks

Construction Indoor A Quality Managemanl Plan
Indioor Asr Quality Assessmeant

Thirmal Comion

Intericr Lighting

Standards — Air & Water

Current best practices:

3rd party certifications
commitment.

Demand ventilation with
active CO2 monitoring.

Green cleaning policy.

Future opportunities:

More stringent 3™ party
certifications.

Utilize Health Product
Declarations (HPD).
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@

Current best practices:

Interior fithess circulation.
Onsite fitness centers.

Open stairs.

Future opportunities:

Expansion of sit/stand
desks.

Incorporating walk scores
Into lease decisions.
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Standards - Food

Current best practices:

* Filtered bottle fillers.

Soda or water?

The choice is clear. Skip the soda and enjoy a cool,
refreshing drink of water at our Hydration Station

 Healthy foods contract — HR
partnership.

e Mini farmer’s markets.

Future opportunities:

 Healthy catering mandate.

e Limitsingle serve items to <
50g sugar.

39



Standards — Comfort &
Light

Current best practices:
* Rightto light.

e Sound masking and phone
rooms.

e Ergonomics assessments.

Future opportunities:

« Circadian lighting design
standards.

e Additional use of under floor
air delivery systems.

40



‘ Standards - Well-Being

Current best practices:

* Look/feel & purpose driven
branding.

e Collaboration zones.

Mothers and quiet rooms.
Future opportunities:

e Onsite wellness libraries.

e Biophilia standards.

41



Thank You

Provide feedback on this
session In the new BETTER BUILDINGS

Summit App! SUMMIT

APP

Download the app to your ENERGY
mobile device or go to
bbsummit.pathable.com

42
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