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This report is an output of the World Green Building
Council’'s Better Places for People campaign.

It draws on the valuable leadership of over 50 global
building developers, designers and architects, occupiers,
and Green Building Councils.

Alist of all those individuals and organisations that
have been involved in the process and contributed to the
report is available on the back cover.

WorldGBC is very grateful for everyone’s contribution.
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WELCOME FROM OUR CHAIR
BETH AMBROSE

Beth has been a valuable chair of the Offices Working Group. She is a Director
within the Upstream Sustainability Services team at JLL, based in London, UK.

It’s been a delight, in my role as Chair of the WorldGBC Offices Working
Group, to work with the fantastic WorldGBC team, together with all the
expert members of our group, in helping to drive the property industry
momentum on healthy, green buildings. Seeing the tremendous growth in
levels of awareness, dialogue and activity on this topic around the world is
areal encouragement and inspiration.

It’s a testament to the enthusiasm and hard work of all those involved
et A in the green buildings sector that we now hear of so many stories of
companies, both large and small, choosing to adopt new office design standards, changing
their working practices and trialing new technologies; all with the aim of improving the workplace
environment for the wellbeing benefits of their own staff, tenants or clients.

| would like to wholeheartedly thank all the contributors to this latest milestone report which
provides a window into these stories. Each in turn are contributing to the culture change being
felt across the built environment. As Winston Churchill said, “We shape our buildings; thereafter
they shape us.”
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EXECUTIVE SUMMARY

Employers, building owners, designers, developers, and investors throughout the world are learning, in response to an
increasing body of evidence, that office design affects the health and wellbeing of occupants in many ways and soitis a
smart business move to create green buildings that are healthy.

Staff are the most valuable resource in most organisations, typically accounting for 90% of business operating costs, so evena
1% improvement in productivity can have a major impact on the bottom line and competitiveness of any business.

Building developers, owners, and investors are also discovering the business value
of delivering to their markets healthy, green buildings. In a survey of 200 Canadian
building owners, for example, 38% of those who reported increased value said
healthy buildings were worth at least 7% more than normal ones, 46% said they
were easier to lease, and 28% said they commanded premium rents.

This World Green Building Council report, Building the Business Case: Health,
Wellbeing and Productivity in Green Offices, shows the global momentum
behind green buildings that are healthy and marks a significant milestone in
our Better Places for People campaign.

......

N, - = : ‘ It provides best practice examples of healthy, green offices, showing that
employers who care about the environmental impact of their buildings as well as the health and wellbeing of their staff, and
take action to improve the quality of the workplace, are rewarded by improved productivity and loyalty, which can be worth
many times more than their investment.

Some examples from the report:

Cutting sick days by two thirds

Skanska, Doncaster, United Kingdom

BREEAM-UK 'OUTSTANDING'

Skanska UK saved £28,000 ($36,000) in 2015 in absenteeism costs, and reduced the green payback period of an office
move from 11 to 8 years by achieving 3.5 times fewer building-related sick days alongside increased employee comfort
and satisfaction.

New healthy workplace is worth €42m

Delta Development Group, Amsterdam, Netherlands

BREEAM-NL 'EXCELLENT'

Heerema, the occupant, could see a €42 million net present value over 20 years due to increased productivity, staff
retention, and reduced absenteeism, according to KPMG.

Doubling call centre productivity

Saint-Gobain, Malvern, PA, United States of America

LEED Platinum - Core & Shell and Interior

Saint-Gobain call centre staff in their new North American headquarters have achieved a 97% increase in sales-generated
leads and 101% increase in leads per call since moving into the building.

More collaboration and less absenteeism

Medibank, Melbourne, Australia

Six-Star Green Star - Office Design V3

Medibank, Australia’s largest health insurer, reports that 80% of staff are working more collaboratively, absenteeismis
down 5% and two-thirds of staff report feeling healthier in their new office, which includes 26 types of workspaces, edible
gardens and sports facilities.

This report, and the case studies and spotlights presented within it, further strengthens the
business case for firms to take action to create green working environments that enhance the
health, wellbeing and productivity of their employees, and which result in clear and tangible
benefits to their bottom line.

HOW TO ACT ON HEALTHY, GREEN OFFICES

Organisations of all sizes stand to benefit by creating green buildings which improve the health and wellbeing of their occupants.
WorldGBC has developed, and continues to refine, a simple three-pillar Framework to help individuals, whether they are
sustainability executives, HR professionals, facility managers, from the tenant side or owner/manager side, to assess and
quantify the health, wellbeing and productivity of the people in their building, and therefore, the buildings themselves.

ENVIRONMENT
Measure eight features of a green workplace to determine how they affect its occupants. Each element can be
measured objectively and assessed in light of a green building rating system and building code.

EXPERIENCE
Survey occupants to match the measures of the environmental features with how occupants feel about their workplace

and whether they feel the environment supports or detracts from their wellbeing and productivity.

ECONOMICS
Measure six economic factors, likely already collected at a corporate level and/or by HR staff, and track these over
time as improvements are made to the office environment.

Over twenty national Green Building Councils around the world are championing the cause
of healthy green buildings, through certification and rating tools, research and stakeholder
engagement to show how organisations all over the world are profiting from increasing the
health and wellbeing of the people in their green buildings. Research from organisations,
such as Harvard University's T.H. Chan School of Public Health, supported by United
Technologies (UTC), is transforming the way we understand the interaction between human
health and wellbeing and the green workplace.

CALLTOACTION

We hope businesses, building owners, designers, and developers will be inspired by these case
studies, which show how organisations all over the world are profiting from increasing the
health and wellbeing of the occupants of their buildings. The WorldGBC calls on them to take
action and unlock the business benefits of creating Better Places for People.

Photo © WWF AUSTRALIA, 2016
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INTRODUCTION:
BUILDING THE BUSINESS CASE

BUILDING MOMENTUM
In 2014, the World Green Building Council (WorldGBC) published “Health, Wellbeing & Productivity in Offices:

The next chapter for green building”, a report which generated significant buzz in office stakeholder circles
and put the subject of healthy, green buildings firmly in the global real estate spotlight.

The report set out initial research, evidence, and case studies that the design of an office has a significant impact on the
health, wellbeing and productivity of its occupants. It also found that there was often a virtuous circle of good design that
works for both people and planet. The report highlighted, however, that a low carbon and resource efficient building is not
always automatically healthier for occupants - a green building can enhance the health and wellbeing of its occupants, but
only when there is careful consideration into both the environmental and health and wellbeing attributes of a building, such
as fresh air supply. The report also shared design best practice that supports better health and productivity outcomes,

and importantly a proposed Framework which enables a project team to track both the performance of the building and
the outcomes for the building users.

AIMS OF THIS REPORT

Through the WorldGBC's worldwide network of over 70 Green Building Councils (GBC), we are seeing significant momentum
in global action to create healthy, green buildings, through increased interest in healthy building principles and the health
and wellbeing credits in existing green building certification programme. This is a progress report which aims to build further
momentum by sharing some pioneering projects and the impact they have made.

We will look at who is doing what on health, wellbeing, and productivity in buildings, where the market is and where it’s going.
You will find seven geographically-dispersed case studies showing that companies large and small are seeing specific

business benefits in healthy, green buildings. You will also find seven spotlights on specific countries, companies, and
research leaders.
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Building on the 2014 Offices report, this update therefore aims to:

Communicate how companies are using health and
wellbeing principles and the Metrics Framework in
practice

Share the research, results, and challenges they are
developing and experiencing

This report aims to achieve impact through two means:
CASE STUDIES of organisations taking action to create
healthy, green offices

SPOTLIGHTS on markets and companies leading the way = i3 ELhbehares
on health and wellbeing in green offices - . ‘ g5 |

We hope this report can be a helpful next step in the real estate _ o el
sector’s journey towards productive, healthy and green buildings - | A
and Better Places for People. o

= w

()

We’ve used nine icons in this report to identify different elements of a healthy office, eight corresponding to physical
attributes and one, employee engagement, corresponding to measuring the experience of office occupants. Some of these
features also correlate well with the green attributes of a building: for example, indoor air quality is improved when low
volatile organic compound (VOC) materials are used in an office, and the life cycle environmental impact of low VOC
materials are lower than traditional materials, and increased daylighting reduces electrical loads, which in most markets,
reduces greenhouse gas emissions. These icons are used throughout the spotlights and case studies to identify the
various health and wellbeing actions taken.

OO0 0V

INDOOR AIR QUALITY & THERMAL DAYLIGHTING NOISE
VENTILATION COMFORT & LIGHTING & ACOUSTICS

INTERIOR LAYOUT
& ACTIVE DESIGN

S0 o0

BIOPHILIA LOOK & FEEL LOCATION & EMPLOYEE
& VIEWS ACCESS TO AMENITIES ENGAGEMENT
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WORLDGBC'S FRAMEWORK

We believe the Framework is attractive and powerful and is

FOR HEALTHY, GREEN OFFICES

Our work on offices and retail has focused on the development of metrics for measuring health, wellbeing presented later in this report.
and productivity, and on the frameworks for putting them into action.

EACH OF THE PILLARS EXPLAINED

In this report, we set out an Offices Metrics Framework that builds on our previous work and reflects our
latest thinking and terminology*.

ENVIRONMENT

ENVIRONMENT EXPERIENCE ECONOMICS It is critical to not only measure the environmental features
of the green building, but to measure the different physical
Indoor Air Quality Perception of the . Absenteeism features of the green building environment in order to
Thermal Comfort occupants’ experience in . Staff turnover [ Retention determine how a green building affects its occupants. Some Ny
Daylighting & Lighting the building, as measured . Medical Costs of these physical features may be assessed directly, like N
Noise & Acoustics by a survey. . Revenue light, acoustics, and pollutants, but some may require more PhovelE SANE 2 0ig
Interior Layout . Medical Complaints subjective measures, like views or quality of amenities.
& Active Design . Physical Complaints
Biophilia & Views EXPERIENCE ECONOMICS
Look & Feel While directly or subjectively measuring the physical aspects  The first two pillars, environment and experience, affect
Locat!()_n & Access to of the building environment is important, perhaps evenmore  how people work and how healthy they are in their work
Amenities important is how the occupants feel and experience their environment. Staff costs can typically account for 90% of
workplace. Two people may experience 24° C and 65% relative  the operating costs of a business, so anything affecting
HOW COMPANIES CAN USE THE FRAMEWORK humidity differently. their productivity has a direct impact on the bottom line.
The Framework is deliberately concise - eight elements of the We use economic metrics, including absenteeism and
environment to consider, one perception survey to conduct A perception survey is used to determine the experiential medical costs to quantify that impact. These factors are
and six economic metrics to review. WorldGBC realises that factors that are very important to the health, wellbeing all described fully in our 2014 report.

and productivity of occupants of an office. There are many
aspects of the occupant’s experience that are considered
using a wide variety of questions, including thermal comfort,
workplace satisfaction, and self-reported iliness.

many organisations are considering health and wellbeing
systematically for the first time and there is a strong need for
asimple process that facilitates effective action.

You do not need to consider the Framework in its entirety.
Indeed, many different kinds of stakeholders can and have
drawn important insights simply by engaging with the
Framework.

More specific questions that are used to conduct occupant
surveys are available at www.betterplacesforpeople.org/index.
php/toolkits.
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Even if you are new to this agenda you do not need to

begin from scratch: chances are you can apply the metrics
retrospectively against data that has already been collected.
Companies that are further along in their understanding

of these issues will benefit from the explanatory power of

a simple framework and set of variables (as, for example,
when there are many properties to assess). Photo © CHINA RESOURCE BUILDING, 2016

*Qur three categories in the 2014 offices report were Physical, Perceptual, and Financial. In this report they are labelled as Environment, Experience, and
Economics, respectively, which is consistent with our latest terminology. Only the three category labels have changed -- the metrics remain the same as
those found in our original 2014 study.
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EIGHT FEATURES THAT MAKE HEALTHIER

AND GREENER OFFICES 3. DAYLIGHTING & LIGHTING

Healthy offices have generous access to daylight

1.INDOOR AIR QUALITY and self-controlled electrical lighting.
. WHY?
Healthy off h fortabl i i
Healthy offices have low concentrations of CO,, NS it I?_c}?m ofrfa N | = He_a Ithy offlceg use r_natenals that reduce
VOCs and other pollutants, as well as high temperature range which staff can control. minutces noise and provide quiet spaces to work.
ventilation rates. ’ more sleep for workers in offices
WHY? near windows.? WHY?
WHY? fallin staff performance fallin staff
..' 1 17 increase in cognitive scores / 670 when offices are too hot > 6670 performance
" 0 O forworkersina green, . and 4% if too cold.? asa reSl_JIt of .
well-ventilated office.! distracting noise.*

éi<“s’¢‘“?i<
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7.LO0K & FEEL

Healthy offices have colours, textures, and

materials that are welcoming, calming and '?OL:h(n:é]N-llglNEg ACCESS

evoke nature.

g- I'\’(‘:TT'IE",‘l'EODRE'é‘I‘gSUT 6. BIOPHILIA & VIEWS
Hoalthy offices h y - WHY? Healthy offices have access to public
i ) ealthy offices have a wide variety of plant Visual li ior factor i transport, safe bike routes, parking, and
Healthy OffICGS. have a dlverse_ array of . species inside and out as well as views of nature ‘ Wlosrkilgr;zesaatllssfaar:taljoor:7 actorin showers, and a range of health food choices.
workspaces, with ample meeting rooms, quiet from workspaces. :
zones, and stand-sit desks, promoting active
movement within offices. WHY? WHY? hrough
. ’ . savings through cutting
WHY? Improvement in EMPLOYEE ENGAGEMENT ez7m absenteeism as aresult
X 7 = 1 270 processing time at one of Dutch cycle-to-work
call centre when staff had o

more in control of their workload
and engenders loyalty.®

Flexible workspaces help staff feel
TE

a view of nature.®

° 2, Healthy offices have employees that are scheme.?
m regularly consulted and that feedback is

used to drive continuous improvement.’

14
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CASE STUDIES
& SPOTLIGHTS

The aim of this section is to showcase action on health, wellbeing and productivity in
green offices and to demonstrate that there is growing market momentum for healthy,
green offices throughout the globe.

In the following pages, we give you examples of initiatives from around the world from a small
San Francisco environmental consulting office looking for solutions to help its employees
who feel lethargic in a meeting room to one of the best performing banks in the world looking
to improve the general health and fitness of its employees: six of the seven offices featured
are green certified and the other incorporates a host of green features.

In between the case studies, you’ll find seven spotlights: on global healthy, green building
markets, research, and a corporate strategy on biophilia.

No case study or spotlight is quite the same. Some show timelines of the processes to
incorporate health and wellbeing into their office designs. Some feature the particular
health and wellbeing elements that are key to healthy high-performing green offices.

You'll find employee engagement survey results, employee stories, and results of the Leesman
Survey, a rigorous systematic test of employee engagement. Some detail productivity
. ) measurements, even when very difficult to do so, and tie them to the payback periods of
il 2= — == e : green building project renovations. Regardless, all demonstrate a clear business case for

i their actions.

_ .-“-.: B i‘; ;.:_ Jr_..l,—"n! II_.. q " |i~l- ,-“_!_ 1.‘- ul "’
i I F 1 N ’i;‘#ly I ‘E : i!ﬂ ‘ ) ’lu L E' ;’Fﬂ’ This is only the beginning, but the next pages show we are truly building Better Places for People.

ft‘. Explanation on Methodology:

The case studies and spotlights contained herein were solicited through a call for content made in
May 2016 to participating Green Building Councils, sponsors, and companies who reached out to
WorldGBC or to a participating GBC. A case study specification document was provided to GBCs and
companies expressing interest, whereby a data-driven approach was prioritised, geographical diver-
sity was sought and differing stakeholder perspectives (developer, tenant, etc.) were sought. Upon

] III

AR /
nfERERET R

lﬁ“ ? :.:., IFEEEREAES submission, each case study was reviewed by WorldGBC staff and the report chair and changes were 1
| LR R | . . . . . . .

A requested to ensure compliance with specifications. Neither WorldGBC nor the contributors listed
_,?r— have verified the methodology and data of each contributor’s case study.
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CASE STUDY:

(N

SAINT-GOBAIN

SAINT-GOBAIN

Saint-Gobain call centre staff in their new North American
headquarters have achieved a 97% increase in sales-generated
leads and 101% increase in leads per call since moving into
the building.

ABOUT THE OFFICE

Saint-Gobain and CertainTeed’s North American headquarters,
in Malvern, Pennsylvania, USA, is over 277,000 ft2 and
houses over 800 employees. It is certified LEED Platinum
(Core & Shell and Commercial Interior) and was designed
as a living laboratory to test the company’s building
performance products.

The new office space offers 116 collaborative
spaces with 68 that seat six people or more.
There was a:

HEALTH AND WELLBEING ACTIONS

{:} 25% increase in daylighting

¥= 92% of the offices have views to the outdoors

Fitness centre, pond, outdoor work spaces, and 1.3
miles of walking trails

Stairwells have views of the outdoors making these
spaces more attractive compared to elevators, and
encouraging physical activity throughout the day

18

increase in collaborative
1 5 0 70 meeting space hours
booked

ECONOMIC IMPACT

Saint-Gobain measured the productivity of their sales support call centre in the old and new building and found dramatically
increased performance after the move.

Number of Sales-Generated Leads per Week Relative to Jan 2014

MOVE IN DATE

e JAN 15 - AUG 16
JAN ‘14 - AUG 15

0! T T T T T T T T T
JAN 0oCT JAN

Number of Leads per Call Made Relative to Jan 2015

MOVE IN DATE

~/\ p
3 [ \/\,/

R ¢/
—/ — 101%

increase in the average weekly
number of leads per call

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JAN 0CT JAN
2015

WHAT’S NEXT?

Led by its team of building scientists, Saint-Gobain is partnering with Dr. Ihab Elzeyadi of the University of Oregon to
assess the impact of the building’s design on the occupant experience. A pre-occupancy survey has been conducted in
the former office and a post-occupancy survey will end in December 2016. This survey covers all aspects of occupant
perception as outlined in the Framework from our 2014 report, including measuring factors such as indoor air quality and

thermal, acoustic, and visual comfort.
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CASE STU DY SKANS|(A EMPLOYEE PERCEPTION SURVEY RESULTS
Skanska surveyed the 110 occupants of the office on their perceptions of the indoor environmental quality before and

after the move: 43 responded before the move and 59 responded after. It is clear that the new building improved the

SkanSka UK Saved £28,000 ($86,000) in 2015 in Staff COStS, J;E)E;cneepvti?gcfim:ost of the factors, except thermal comfort where the element of personal control had been removed in
and reduced the green payback period o.f an office move from bre-Move Post-Move ore-Move Post-Move
11 to 8 years by achieving 3.5 fewer building-related sick days

A 34% A 9%
alongside increased employee comfort and satisfaction.
_ 58% 78% @
ABOUT THE OFFICE

Bentley Works is Skanska UK’s Northern England hub situated in Overall Office Rating Layout and Noise

Doncaster. Skanska rebuilt the facility, which included constructing
amodern 1,800m? two-story office building, and achieved BREEAM A 21% A 77%
'Outstanding'. To measure the effectiveness of the new office, employees

were surveyed before and after the move to the new building and economic

metrics related to sick days were collected. 58%

Amenities and Location

Indoor Air Quality
HEALTH AND WELLBEING ACTIONS
A 36% V 8%
‘60% ‘5%

{:} A central light well was used to supplement natural daylight, reducing the lighting load and resulting in higher
satisfaction with lighting levels
No hazardous substances were used in construction which improves background IAQ and resulted in higher
Daylighting and Lighting Thermal Comfort

employee perception of IAQ

Computer modeling was used to optimise employee thermal comfort

Was designed to Deep Green on Skanska's environmental colour palette I EEEE——
fewer sicks days compared to other UK £ 2 8 0 0 0
5
|

officesin 2015
in 2015
Z 8 7 faster green
o payback period

NN %%

savings in staff costs
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SPOTLIGHT: COGNITIVE FX STUDY 2

RESULTS

HIGHER COGNITIVE 73%
FUNCTION SCORES .

HIGH-PERFORMING, GREEN-CERTIFIED BUILDINGS'
COGNITIVE FUNCTION SCORE PERCENT CHANGE

as compared with high-perferming, non-certified buildings

A research team from Harvard University and State University of New York (SUNY)
Syracuse, supported by United Technologies Corporation (UTC), launched the COGfx
study in 2015, which showed that a low-VOC, high ventilation office space produced
up to a 101% increase in cognitive function’. The team recently released research that
is another game-changer for the green, healthy buildings business case and showed
that green certified buildings produce even better cognitive scores than non-certified
green buildings. This research strongly supports the hypothesis that green buildings are
healthier for occupants. We profile the results form the research team at Harvard University
and SUNY Syracuse, which includes researchers Joseph Allen, Piers MacNaughton, John
Spengler, Akira Yamaguchi, Jose Vallarino, Suresh Santanam.

44%
38% HIGHER
31% HIGHER

HIGHER

OCCUPANTS OF GREEN-CERTIFIED,
HIGH-PERFORMING BUILDINGS SAW

HIGHER COGNITIVE
FUNCTION SCORES

SLEPT BETTER AND REPORTED FEWER

© ‘e A

HEALTH SYMPTOMS
STRATEGY = Aocaine  gareuen e
METHODOLOGY
COGNITIVE FUNCTION TESTS 1 @ 9 BEST PRACTICES
WEEH

PARTICIPANTS

s o o INDOOR ENVIRONMENTAL
: o orric o QUALITY

_ BUILDINGS
5 l

ALL HIGH-PERFORMING

! : BUILDINGS'
v M
[ e — There are a variety of IEQ credits available
8 A,E;’,{‘g’;;’ﬁgﬁgmg'ﬁ through green building certification
o511 TS GREEM.CERTIFIED i i i
SLEEP PATTERNS | SYMPTOMS é ok 1@ - gt organizations that can help achieve

improved indoor environments.

BUILDING Examples include:

TYPES: wmm, HIGH-PERFORMING NON-CERTIFIED i,
Y g, Low Total Volatile Organic Compounds r =
J . ond High Ventilation < A

HIGH-PERFORMING GREEN-CERTIFIED
Low Total Volatile Organic Compounds and
High Ventilation and Green Certification

A
0

22

SICK BUILDING SYMPTOMS

U FEWER

and better environmental perceptions

SLEEP QUALITY SCORES

To learn more about this study, visit www.thecogfxstudy.com.

GREEM-CERTIFIED BUILDINGS HAVE

BETTER THERMAL CONDITIONS

COGNITIVE TEST
scores were

' 5, P e ‘5@@’&

HIGHER
within the thermal
comfort zane vs.
working outside the
thermal comfort zone”

REDUCING Volatile Organic

Compound-emitting materials

Providing DAYLIGHT /7 VIEWS

and CONTROLLABILITY
of lighting systems

Achieving THERMAL COMFORT
through design and verification

23



CASE STUDY: SELTA
DELTA DEVELOPMENT GROUP

EMPLOYEE SATISFACTION
LEESMAN OCCUPANT SURVEY RESULTS
100%

Heerema, the occupant, could see a €42 million net present value

over 20 years due to increased productivity, staff retention, and At Vondellaan 47, Delta and HMC worked together with e,
. . Leesman to measure workplace effectiveness. Pre and post
redUCed absentee|sm, accord | ng to KPM G move Leesman surveys were conducted with a response rate
of 405 employees (35%) pre-move and 433 (38%) post-move. 5q9,
ABOUT THE OFFICE The Leesman Index (LMI) increased from a 57.7 LMI pre-move
to a70.1 LMI post-move, making this building the highest 25%
Voldellaan 47 is the global headquarters for Heerema scoring building housing over 500 employees within the
Marine Contractors B.V. (HMC), housing 1,100 full Benelux countries. With this score, it is within the top 5% of -
H H H 2 . . (<]
time employees within 23’336|m over 1|2 storeys, all Leesman projects world-wide. OVERALL  1AQ  NOISE DAYLIGHTING LOOK AMENITIES
and is certified to BREEAM-NL 'Excellent’. INDOOR AND LIGHTING & FEEL
The Leesman study gives actionable results to further improve EN\SS?H%E NT
The project was Delta Development Group’s first the working environment for those who are using it.
foray into jointly measuring workplace effectiveness . PRE - MOVE . POST - MOVE

using the Leesman Index and KPMG's holistic True
Value methodology for the measurement of External green

social, environmental, and economic impacts of ECONOMIC IMPACT M facades and r?]ofs
. o . t t
a commercial building; the first such attempt ére not enough *o

keep employees

. _ tisfied.
world-wide. KPMG supported the Delta Development Group with the satetie
application of its True Value assessment tool to quantify the . o This total reflects the net
i ildi i ; new well-aesigne present value created by
impact of the building on productivity, absenteeism, and building can make g offica i the o

and the influence on costs and revenues. The results are

retention, using the results of the Leesman surveys and employees proud and building duri tal
HEALTH AND WELLBEING ACTIONS e o © 08 Y aive them additional oot s
 —— multipliers from literature on variation in those factors reasons to stay. :

+ .
{:} Orientation of fagcades — optimise views and natural daylight shown below: o e
while blocking solar heat gain +€42m
+€13m -
LED lighting for artificial lighting needs The office design increased retention rate v e05m -
Solar boil bined with d heati d cooli °
olar boilers combined with groundwater heating and cooling Improved daylighting and air quality reduced DESIGN&  DAYLIGHT AR BIOPHILA  VALUE

for further improvements to thermal comfort LAYOUT QUALITY FOR HMC

absenteeism

TIL
A further increase in greenery could increase + 6 4 2 m I I o n
user satisfaction

net present value benefit over the 20 year rental

The use of low VOC and where possible Cradle to Cradle
Certified™ materials.

e N oo

o

Considerably more biophilia than the previous building

Photo © DELTA DEVELOPMENT GROUP, 2016

For more information on the KPMG True Value Methodology visit https://
www.kpmg.com/Global/en/topics/climate-change-sustainability-services/

Documents/introduction-kpmg-values.pdf or PAGE 48 - References.
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SPOTLIGHT: CANADA

This research update was written by Canada Green Building Council (CaGBC). The views
expressed are those of CaGBC only.

Not only is Canada home to one of the first WELL Certified™ Gold buildings in the world, the TD Bank Group’s TD23
project, but there is growing interest from builders and owners on the value of health and wellbeing of their occupants.
In this spotlight on Canada, we see the results of a recent survey of Canadian building owners on the topic of health and
wellbeing. We also visit the Canada Green Building Council’s (CaGBC) Vancouver office, situated in a building aiming for
LEED Gold, that made health and wellbeing a major focus.

DODGE DATA REPORT

The CaGBC commissioned Healthier Buildings in Canada

2016: Transforming Building Design and Construction,

to provide insight on the Canada-specific findings, of owners who
based on a study conducted by Dodge Data & Analytics. rb?.ﬁ%lrrﬁgr\]lg?&;egesgd
This report surveyed 200 Canadian building owners and

an increase of
examined the factors influencing building owners, design 7% or more

firms, contractors, and public health professionals on

their decisions for adopting healthier building practices
and features.
lease space more quickly

BUSINESS BENEFITS OF HEALTHY BUILDINGS
The top three benefits cited by 30% of healthy building
owners include: increasing building value, cited by 38%;
the ability to lease space more quickly (46%); and the
ability to charge premium rent (28%).

OWNER CHALLENGES AND OPPORTUNITIES ?{,eca';'%e
The survey asked building owners to identify challenges prem|um
and opportunities with health and wellbeing. Notably, most rents

saw a business opportunity in quantifying the financial and
health impacts of buildings.

Challenges

Occupant health and wellbeing is a lower priority
than cost savings and energy performance

We thank the CaGBC for
letting us use their datain
this report to gain insight on
the inclusion of health and Budget concerns and limitations Opportunities

wellbeing features in offices.

Need for more data Emerging codes and regulations

Assessment of financial impacts

Measuring impacts to occupant

health
26 ©CaGBC 2016

CaGBC VANCOUVER OFFICE

The Canada Green Building Council® is Canada’s leading national organisation
dedicated to advancing green building and sustainable community development
practices. When a growing team required the Vancouver office to relocate,
CaGBC led the industry by becoming one of the first in the country to pursue
LEED v4 Interior Design + Construction (ID+C) Gold® certification. With a
stretch goal of Platinum, this new office aims to provide a healthy, sustainable
space for staff and visitors - and one that reflects the innovation and growth in
green building that CaGBC has fostered over the past decade.
‘L “Hb\@CaGBc 2016
In pursuing LEED v4 within a building also targeting LEED® Canada CS Gold,
CaGBC applied many features throughout the design of its new office that were
aimed at enhancing staff comfort and satisfaction. This is currently being quantified in a post-occupancy survey.

HEALTH AND WELLBEING ACTIONS TAKEN

The office is aiming to achieve three new LEED v4 credits for Environmental Product Declarations (EPDs), Sourcing
of Raw Materials, and Material Ingredients. The carpeting, flooring, shades, and fabric covers are Cradle-to-Cradle™
certified.

@ New office features large windows providing abundant natural light and superior views of the Vancouver cityscape.

HVAC (heating, ventilation and cooling) system was designed to provide at least 30% more outdoor air than
ASHRAE 62.1-2010 requirements, passing it through a filter before it is distributed throughout the office.

The open-office design, with a variety of workspace options including sit-stand desks, gives staff the opportunity
to work within different areas of the office throughout the day.

The office is centrally located in downtown Vancouver and benefits from an extensive separated bike lane network,
public transit, restaurants, and coffee shops.

To provide public education on green building strategies and solutions, the
Vancouver CaGBC team offers a guided tour of the new office, using the
project to highlight sustainability.

" Photo © CaGBC, 2



SPOTLIGHT: GOOGLE

Google

This research update was written by Lauren Riggs, Operations [e]Team at Google, based
in the United States. The views expressed are those of the company only.

Google’s workplace vision is to create a sense of space and place that feels wonderful for people to be in,
places that are vibrant and multisensory and touch the soul. These places have the ability to inspire on a daily
basis, and support not just doing work, but life. Google office design of the past often leveraged the Google
brand, including colour, to establish a Googley sense of place. As Google has grown, so has its design and
operational philosophies.

INDOOR ENVIRONMENTAL QUALITY & GOOGLE

Indoor air quality, acoustics, biophilia, thermal comfort, and visual comfort are the key
aspects of a productive and comfortable indoor environment. Google leverages each

of these five factors in design and operational strategies to create the healthiest
environment for Google employees.

Here, | want to focus on biophilia: what it is, why it matters, and how we’ve started to
find ways to incorporate new natural forms into offices like in Tokyo. Biophilia is not just
for the designers!

BIOPHILIA & WHY IT’S IMPORTANT

In a nutshell (get it?), biophilia is humanity’s deep-seated affinity for nature. It
explains why we feel restored after being in a park, invigorated by the seashore, captivated by crackling fires and crashing
waves; why our capacity to be creative can be influenced by viewing scenes of nature; why shadows and heights instill fear;
and why animal companionship and gardening have healing effects.

Our company regards biophilia as important for three primary reasons:

Biophilic elements have benefits for worker productivity, emotional wellbeing, stress reduction, learning, and healing.

Biophilic design is often economically sensible as it can reduce costs from absenteeism, health care and insurance.

Biophilic attributes can encourage an appreciation of nature which encourages protection of nature.

And this is why: Google has derived some initial findings on the effects of biophilia in the workplace. While much more
research is needed before we can draw a causal link on biophilia, Googlers who can see design elements in the building
that mimic nature from their desk report:

higher satisfaction with the colours and . . ]
. . higher overall satisfaction
O textures in their workspace 11 ; .
©  with their workspace
157 more people say their
©  building sparks creativity

28

HOW WE OPERATIONALISE BIOPHILIA

We start with a survey of occupants:

Do they feel connected to nature? Do they have their desired level of access to outdoors?

An example survey examines the three primary strategies we use when it comes to biophilia:
Using natural elements such as light or water
Leveraging natural patterns or natural analogies

Offering elements of space and place and considering the experience of prospect and refuge points, where the
individual has broad and distant views, but at the same time feels safe from behind and above.

Based on the responses, we can take action to identify ways that we can alter the operating facility to bring in elements and
hints of the natural environment.

A recent example comes from our office in Tokyo, where the facilities team completed the assessment process and
successfully implemented a biophilia intervention in several locations around the office. One specific intervention came
after the local team utilised space usage rates and recorded activity data to determine where they could have the most
impact on user experience: in the red conference room. The colour red was determined to be distracting and stressful to
Googlers and, at that time, only 6% of survey respondents
were satisfied with their access to nature in that office. BEFORE

For the intervention, the Tokyo team considered the values
of their location and culture as they selected their project
materials. They chose to recreate the experience of sittingin
an old Japanese house - existing in balance with the outdoor
environment. The wallls of the conference room are Japanese
mud walls, which are culturally known to have air filtering
properties, the floors are made of natural hemp, and there

is a view through a Japanese style window to the autumn
forest. We are waiting on the results of the next survey for
quantitative feedback on the success of the intervention.
However, interviews and qualitative results are positive.

Photo © GOOGLE, 2016

Using biophilic design principles in an operating facility is
feasible! We all have the capability to leverage our innate
connection to nature as a resource to transforming space
and experience for ourselves and our office companions.
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CASE STUDY:
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stok + biome

A 39% decrease in hours of problematic CO, levels by installing
a portable green wall in stok's main conference room resulted
in better employee satisfaction and focus.

ABOUT THE OFFICE

P First Floor Conference Room

:-,----._--’-‘-—sl - stok’s headquarters in San Francisco is 400 m? houses 25 employees
i‘ |“Q’£H| HE [ —_— and has many green features. The conference room in question is the
| SO i o e biggest in the office and used very regularly for meetings with up to 15

1T [ people. The room has no windows to the outdoors and users have no
1P = : L ability to control temperature or HVAC. Employees regularly complained
about the office being stuffy and “stagnant” making people feel lethargic
A and unable to focus. stok set out to find an inexpensive solution to
' this problem but also to learn about offering more comprehensive I1AQ

v e =2 SO
Photo ©stok, 2016 services to its clients.

HEALTH AND WELLBEING ACTIONS

stok installed an air quality sensor to
examine CO,, VOC, and Particulate Matter
(PM) concentrations and see if pollutant
levels were above recommended ranges.

15% of work hours
had problematic CO,

concentrations above
1,000 ppm*

Without the ability to increase ventilation,
stok installed a modular, portable BIOME
green wall as a pilot to see if it could reduce
the problem by converting CO, to O,.

Photo © BIOME, 2016

11000 ppm was recognised by COGfx study as the concentration at which
people begin to experience reduced cognitive ability and thus chosen as
the “problematic” threshold for this analysis.!
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SURVEY RESULTS

AFTER THE BIOME WAS INSTALLED...

felt the conference
room looked "nicer"

90%
7 0 7 felt they could
O concentrate better

would "highly recommend"
more green walls throughout
70 the office

AIR QUALITY IMPACT

BEFORE THE BIOME

727 ppm CO,

average during workhours

felt more
comfortable

AFTER THE BIOME

688 ppm CO,

average during workhours

14.7%

hours above 1,000 ppm CO,

8.9%

hours above 1,000 ppm CO,

DECREASE IN HOURS OF PROBLEM
CO, LEVELS

39%

WHAT’S NEXT?

stok had attempted to find the CO, concentration per person in the room before and after the Biome installation, but their
room booking system wasn’t robust enough to determine the number of people in the room for each meeting. An alternative
solution is being found as the analysis continues and will be implemented in other rooms where a Biome is placed.
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green building
B council australia

This research update was written by Green Building Council Australia (GBCA). The
views expressed are those of GBCA only.

GREEN STAR: HARD-WIRED FOR HEALTH

Occupants are increasingly demanding healthy, green buildings in Australia as they look to reduce greenhouse
gas emissions and energy use and improve productivity, enhance their brands and demonstrate their long-term
commitment to their greatest asset - their people. What they find is a built environment ready to meet their
needs, thanks to Australia’s secret weapon: Green Star.

Since its inception in 2003, Australia’s Green Star rating system has driven design solutions that look out for the
environment as well as the health and wellbeing of building occupants - with Green Star points available for proj-
ects that focus on the low-carbon built environment but also good air quality, lighting, and thermal comfort, and
that avoid the use of harmful chemicals and off-gassing mate-
rials. Australia is a global market leader in the healthy, green
building movement because of this pioneering start and these
are just a few examples of buildings showing the way forward.

Aanl-2 1]
W]
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I
fa

LENDLEASE’S INTERNATIONAL TOWER 3

SIX STAR GREEN STAR

At Lendlease’s International Tower Three at Barangaroo South in Sydney,
afocus onwellness for occupants and employees:

N —3 | e Nutritious food served in the café

i LN = el

1,000 bike racks

Macquarie Bank.

Clockwise from Top Left: Lendlease’s International Tower Three and
™= 40% of work stations are stand-up desks

6m high green wall with more than 5,000 plants
MACQUARIE BANK

SIX STAR GREEN STAR

Down the road at Sydney's Macquarie Bank’s light-filled headquarters,
health and wellbeing features are the order of the day:

New transparent dome on the roof created a light-filled atrium

=

Flexible spaces for informal meetings, training, and events

S

Low sugar food served in the café

Yoga classes, music rooms, fitness facilities, mindfulness
training programmes, a choir

"

A roof top garden with chickens, beehives, and vegetables

MEDIBANK

SIX STAR GREEN STAR

Medibank’s new office in Melbourne is the centrepiece of a culture change programme for
Australia’s largest health insurer.

Edible gardens, fireplaces on every floor, and sports facilities

. 26 types of workspaces that can be booked through smart phones, including tranquil indoor
" spaces, collaborative hubs, wifi-enabled balconies, and standing desks

Lighting mimics natural daylight
% 2,300 plants in the whole office and 10% of the fagade is covered in native plants

Clockwise from Top Left: Medibank,
WWF-Australia office, and Sydney These measures have already improved staff wellbeing and productivity.

80% 9%

working more collaboratively felt healthier in office lower absenteeism

WWEF AUSTRALIA

FIVE STAR GREEN STAR

WWF-Australia’s office, located in a former wool store in Sydney’s inner city suburb
of Ultimo, also sets a high bar when it comes to health and wellbeing:

72 The office mimics the natural world through its lighting, furnishings and layout
@ Open-plan space features plants, wood, bark, and natural colours and materials

®=  Meeting rooms and breakout areas encourage collaboration :
Photo © WWF AUSTRALIA, 2016

&% High ventilation rates increase the flow of outdoor air to improve IAQ

MANY MORE...

Of course, health and wellbeing isn’t limited to offices. At the iconic Sydney Opera House, natural cleaning products - such
as olive oil and bicarbonate of soda - have replaced toxic alternatives.

At Stockland’s retail centre in Townsville, state-of-the-art cycling
facilities, including showers and lockers, have been installed to
encourage staff to stay active.

Meanwhile supermarket giant Coles has developed a prototype of a
‘supermarket of the future’ - one that is more efficient to run, and
also a more comfortable place for people to work and shop.

vk s - ek

e ee
BCA, 2016

GBCA will continue to improve Green Star to ensure that Green
Star-rated buildings are hard-wired for the environment and health. Photo




SPOTLIGHT: IWBI

This research update was written by Dr. Whitney Austin Gray, of the International
Well Building Institute, based in the United States. The views expressed are
those of IWBI only.

THE ROLE OF RESEARCH IN THE WELL BUILDING STANDARD

The International WELL Building Institute™ (IWBI™) is a public benefit corporation whose mission is to improve
health and well-being through the built environment. IWBI administers the WELL Building Standard™, a
performance-based system for measuring, certifying, and monitoring features of the built environment that impact
human health and wellbeing, and develops resources towards a better understanding of the impacts of the built
environment on human health and wellbeing. WELL was developed by integrating scientific and medical research
and literature on environmental health, behavioral factors, health outcomes and demographic risk factors that
affect health with leading practices in building design and management.

We know that 90% of a company’s operating =" &
costs are staff salaries, so any improvement '
in human productivity can have a bigimpacton : 7,
the return of that investment. These results ’// P
were borne out from the recent Dodge Data & '
Analytics SmartMarket Report, entitled "The
Drive Toward Healthier Buildings 2016”.

Owners responded that improving employee
satisfaction was the best way to improve their
return on investment®. The survey also found
that 69% of those who have implemented healthy
building features have seen improvements in
employee satisfaction and engagement, with
29% reporting a “high level of improvement”.
Increasing employee satisfaction represents
even better value for money than reducing
healthcare costs and increasing occupant
productivity, the survey revealed. The workplace
environment has a significant impact on all three. It is critical to demonstrate the value of investing to ensure buildings have
a positive impact on their occupants. However, significant challenges still remain in defining what is a healthy building and
the metrics to evaluate the effectiveness of building investments on human health and wellbeing. In other words, how do we
measure and align building performance with human performance? We believe there are three ways we can accomplish this:

RESEARCH ACTION CERTIFICATION

'Dodge Data & Analytics, “SmartMarket Report,” 2016. P. 33. 2Delos
Living LLC, “The WELL Building Standard,” International WELL Building
Institute pbc with permission from Delos Living LLC, NY, 2016.
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APPLIED RESEARCH PROGRAMME

The applied research programme aims to study the impacts
of WELL Certification by working directly with registered
projects. In 2016, as part of a partnership with the American
Society of Interior Designers (ASID), a research collaboration
was announced with Cornell University to study ASID’s new
corporate headquarters in Washington, D.C. The project

is registered to pursue WELL and targeting Platinum level
certification. ASID has committed to the headquarters
serving as a living laboratory aimed to advance research and
education around health and wellbeing to its members using
environmental testing and occupant feedback. The building
is targeting for LEED Platinum as well as WELL platinum
level certification by incorporating the following health and
well-being features:

Circadian lighting
Indoor herb garden
Dedicated Wellness Room

Sit/stand desks

O @ & o

Pre- and post-occupancy surveys

Q‘.'.

Environmental testing

ASID has committed to the headquarters serving as a living
laboratory aimed to advance research and education around
health and well-being to its members using environmental
testing and occupant feedback.

: GROUP, INC

The WELL Standard™

The WELL Building Standard (WELL), administered by IWBI,
combines best practices in design and construction with
evidence-based medical and scientific research.

Key points:

Performance-based system for measuring, certifying
and monitoring the impact of the built environment on
human health and wellbeing

280 projects in 24 countries
Nearly 6 million m? registered or certified
Silver, Gold, or Platinum level certification

We’'re seeing a dramatic uptake of this certification which
only reinforces early research efforts and what building
owners already know: that improving the health and wellbeing
of employees has the potential to improve return on investment.

WELL sets performance requirements to support healthy
office environments, and through research efforts the goal is
to provide many more examples of the return on investment
in staff through improvements to the indoor environment
over the coming years.
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CASE STUDY: TORONTO & REGION

= Taronts and
CONSERVATION AUTHORITY @C""ﬁ_‘ﬁ;ﬁﬂﬂg CONDUCTED A THOROUGH PRE AND POST-OCCUPANCY SURVEY

A 170% increase in overall employee workplace satisfaction 100% EMPLOYEE SATISFACTION
was seen when TRCA moved into an interim office with new

health and wellbeing features. Their new office, to be finished in 75%
2021, will be designed from direct consultation with employees.

50%

ABOUT THE OFFICE

TRCA had outgrown its 1970s office and needed new premises.

It wanted its new headquarters to be highly sustainable, in 25%
keeping with its mandate as a conservation organisation, but
knew that this would take some time to achieve, so it moved
into an interim office. TRCA conducted extensive employee
surveys to ensure that their health, wellbeing, and productivity

increase in overall
workplace satisfaction

0%

ACCESS TO POSSIBILTY TO TEAMWORK IMAGE OF OVERALL WORK
was considered in the design of the interim office and that EQUIPMENT COLLABORATE TRCA ENVIRONMENT

lessons were learned to influence the design of its future
headquarters. Here, we showcase the process that is taking

P TRCA inable head office, that will aim for LEED
o Bt e o onee fetwiamor USED PRE & POST-OCCUPANCY SURVEY TO INFLUENCE
Photo © DTAH ARCHITECTS; 2016 ' DESIGN OF NEW HEAD OFFICE

TRCA Proposed Headquarters, DTAH Architects Limited

HEALTH AND WELLBEING ACTIONS

{:} Low-wall desks to increase daylighting

Photo © TRCA, 2016
A mix of informal and formal meeting spaces,
> combined with comfortable lounges encourage
staff collaboration

Hotelling sit/stand stations, quiet rooms for
concentrated work, and large-layout tables for

reviewing drawings vary the workplace

k Colours and aesthetics inspired by nature

Photo © DTAH ARCHITECTS, 2016 _

Photo © TRCA, 2016 Photo © WARD99,2016

TRCA Former Office TRCA Interim Office, ward99 architects TRCA Future Office Concept, DTAH Architects Limited
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SPOTLIGHT: MIDDLE EAST REGION

This research update was written by Middle East Council of Offices (MECO). The views
expressed are those of MECO only.

The Middle East has seen a significant influx of multi-national
companies over recent years, and there is a wide variety #

of occupation styles across commercial office space to improve productvity:
which does not match the desires of a young, quickly

modernising population. INDOOR ENVIRONMENTAL
The region also has many distinct characteristics that make it QUALITY

different from other parts of the world, including an extreme
climate, a workforce comprised of many nationalities and

a strong local culture which influences work practices and
protocols.

feature occupants would change

The Middle East is overdue for a fresh look at how to promote
health, wellbeing, and productivity in offices.

In May 2016 the Royal Institution of Chartered Surveyors
(RICS) in partnership with the Middle East Council of Offices
(MECO) conducted a study to examine the impact of office
design and configuration on business productivity.

It surveyed 655 office workers in United Arab Emirates (53%),
Qatar (15%), Saudi Arabia (15%), Oman (6%), Egypt (4%), and
other countries to explore productivity in office environments,
challenge preconceptions and build understanding of why “one
size does not fit all” for office design.

The findings provide a unique insight into the impact the
physical environment has on the productivity of workers,
and how to improve the return on investment in corporate
real estate.

said lack of comfort in their
office had a negative impact on
o their productivity

Over 79% of respondents felt they needed

'.E

‘r.-w

sl % m'

r" Photo © ONE CENTRAL, 2016

more flexibility in their working environment.

38

" ? I‘Lﬁ YT

40%

of workers suffer from noise
disturbances; 51% felt they

were seriously impacted

by interruptions; 39% were
negatively affected by noise
from other employees in
open-plan offices.

38%

complain about waiting
for an elevator.

The survey revealed a diverse Middle East workforce with
highly variable preferences, concerns and perceptions
about what factors affect productivity. This provides
conclusive evidence that generic, frequently open-plan,
one-size fits all office layouts will fail to improve employee
productivity.

Three quarters of employees wanted more flexibility in
their work environment, including where they worked,
their hours of work and the office layout, revealing a gap
between current office practices and those perceived to
promote optimum productivity.

However, the survey showed there is a greater willingness
to experiment with activity-based innovative workplaces in
the Middle East than observed in other studies in Europe.

The Middle East presents some unique problems: a significant
proportion of building stock is below the standard found

1
Photo'® ONE CENTRAL, 2016

427,

felt that their office did not help
them be more creative.

in other parts of the world and there is a severe lack of
sustainable buildings. Indoor environmental quality is a
major issue and the number one thing staff would address
to improve productivity.

The physical aspects of buildings also came under scrutiny
and 38% of respondents said slow elevators hindered
their productivity. This is the first time this issue has been
flagged as a negative impact on productivity.

There is a clear need to promote higher specifications,
encourage better design and embed sustainability into
the building stock to address significant concerns with
the quality, controllability, and general health and wellbeing
of the Middle East office environment.
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CASE STUDY:

TD BANK GROUP

The first WELL Certified™ Gold office under WELL v1 in the
world was built in Toronto by TD Bank Group and highlights
features like varied and collaborative workspace, an emphasis
on employee fitness and wellness, and fantastic views of Toronto
city and waterfront.

ABOUT THE OFFICE

This office, over 2,400 m?,is called TD23 because the WELL Certification
is for the 23rd floor of a 56-storey building in downtown Toronto that
was completely renovated over the past several years to LEED Platinum.
The renovation of TD23 was an ideal opportunity for the implementation
of WELL due toits prototypical floorplan - it was a project that could be
replicated on many more floors in the building if proved successful. The

P process from kick-off to WELL Certification took over 18 months and is

Phéto © ID BANK GROUP, 2016 outlined below.

Kick Off Oggsgf(?sﬁiﬁglt Precondition Optimisation Refine WELL Estimation of

Charrette Floor TD 23 Gap Analysis Gap Analysis scope/ feasibility WELL costs

FALL 2014 WINTER 2015

HEALTH AND WELLBEING ACTIONS

{} A new space includes a tranquility lounge with maximum ambient lighting of 200 lux with a dimmer, various types of
seating and the calming patterns and colours of nature

Gym and fitness studio discounts, public transportation benefits, and bike share discounts

At any time, 30% of the occupants may be using a standing desk, which feature direct Lake Ontario and downtown
Toronto views

e?® Pre-occupancy IAQ testing showed TVOC levels higher than the WELL standard; this was remediated through the
use of carbon filters

Project Prepare WELL o Qﬂﬂ i i
Registration Communications & ‘éVEIf'L SumeS?IIOI’.If[.)rIOI: to S
with IWBI WELL Council erformance Veritication ;..;‘V W E L L J

GOLD 2015 E"
TD WELL Prepare WELL D N
Project Submission | =
Approval for IWBI Movedint e g
SPRING 2015 FALL 2015 SPRING 2016

DURATION OF 18 MONTHS FROM PROJECT INITIATION TO WELL CERTIFICATION

WHAT’S NEXT?

The TD23 office space pilot in conjunction with TD’s retail WELL pilot in Bethesda, MD, have prompted the Bank to look into
measurable metrics that had not previously been investigated. TD has begun investigating metrics that can currently be
measured as well as those that cannot currently be measured but could potentially provide a noteworthy statistic in the future.
This includes data such as absenteeism due to illness, employee productivity, employee overall happiness, customer engagement
around wellness, health insurance claims, etc. These metrics are not always easily quantifiable, but TD is committed to exploring
ways to track the data and use it to provide insight for future designs.
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J ZERO CARBON BUILDING (ZCB)
€HKG BC The ZCB, constructed in 2012, achieved BEAM Plus Platinum in 2015 and was the
# HENEREBINE first building in Hong Kong with net zero carbon emissions.

This research update was written by Hong Kong Green Building Council (HKGBC).
The views expressed are those of HKGBC only. o Cross-ventilation, low VOC materials, and wind-catchers helped the building

* achieve IAQ ‘Good’
Hong Kong is one of the major financial centres in the world and a gateway to mainland China. Currently, it has over 11
million m? of office space, 20% of which is currently certified green by the Hong Kong Green Building Council’s (HKGBC) Daylighting and natural ventilation improves thermal comfort and also reduces
BEAM Plus system. The BEAM Plus scheme gives credits for actions to promote health and wellbeing and builders are energy use by 20% compared to normal buildings

increasingly applying for these as they start to see the benefits to their bottom line and to their occupants.

The Hong Kong Environmental Protection Department (EPD) also provides certification for indoor air quality in buildings,
either ‘Excellent’ or ‘Good’ - this is a significant concern in an area where outdoor air pollution is often above recommended
thresholds. This ensures buildings meet certain levels of indoor air quality over the year and improves the health and
wellbeing of the occupants.

SHATIN COMMUNICATIONS AND TECHNOLOGY CENTRE (SCTC)

SCTC is the latest addition to the Hong Kong Jockey Club’s extensive property
portfolio, BEAM Plus Gold.

STANDARD CHARTERED BANK BUILDING

Originally built in 1990, this building was recently renovated to achieve BEAM Plus
Platinum for Existing Buildings. Even within the constraints of an existing building
envelope, a host of health and wellbeing features were included:

By using demand control CO, sensors, 30% more fresh air is ventilated inside
the building

.‘... IAQ ‘Good’ in 2015 and ‘Excellent’ in 2016 Core placement on the NNW facade reduced solar gain by 32%, improving

thermal comfort

{

4V

New HVAC system to maintain indoor temperature and air flow rate at . 4 -5 —= - 4
# anoptimal level. This upgrade also reduces energy use and greenhouse E
gas emissions

64% of the rooftop is covered in accessible green roofs

# Employees reported 97% satisfaction with the new office

ELECTRICAL AND MECHANICAL SERVICES DEPARTMENT HQ
(EMSD) INTERNATIONAL COMMERCE CENTRE (ICC)

The ICC is the tallest building in Hong Kong and seventh Tallest building in HK, 7th in world!
tallest in the world. With over 260 000 m? of office =

space, it uses its health and wellbeing features as a
selling point to potential occupants, including:

This former air cargo terminal has been transformed into an office and workshop for
EMSD and achieved BEAM Plus Platinum. This re-use limited the amount of waste
and, along with the massive solar array, helped reduce greenhouse gas emissions
associated with construction and operation. Employee's productivity has been

' improved significantly since the original fit-out in 2005:

= o Central core design to maximise daylight 1AQ
il ‘ 5. q )
&% IAQ ‘Good'in2016 Excellent Class Certificate
Photo © EMSD, 2016
. Internal 30 m? green wall and two green roofs
= g g Pedestrian access to retail, hotels, and services in
Increased daylighting led to 25-36% lower lighting power density the West Kowloon Cultural District as well as public

transportation
Health and wellbeing changes led to 80% occupant satisfactionin the

new building A shingled curtain wall fagade was designed to maximise views

and daylight while reducing solar gain and maintaining comfort
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CASE STUDY:

% DLR Group

Architecture  Engineering Planning  Interiors

DLR GROUP

Measuring air quality in DLR Group's LEED Gold offices
dramatically increased employee engagement and gave
their employees the opportunity to understand the services
they give to their own clients.

ABOUT THE OFFICE

DLR Group, an integrated architecture and design firm,
moved into a new Chicago office space rated LEED Gold in
= : | . 2014. 1t wanted to create a “living lab” using the QLEAR
lEI:'-U ,J;I,r il | | : s : IAQ monitoring system to help employees see why it uses
- e S S | ip (K0 a holistic approach to designing buildings - quantifying the
X - thermal comfort, indoor air quality (IAQ), and acoustic and
visual comfort of a building.

Here, three of the five air quality metrics they examined are discussed. Temperature, which affects thermal comfort, is
an important factor in employee productivity and variations from the building set point can cause problems: 4% drops in
productivity when too cold and 6% drops in productivity when too warm. Also, they examined CO, which has been shown,
most recently, to have a dramatic affect on cognitive ability when too high. They also examined particulate matter, which
has short and long term impacts on people's immune systems and is heavily influenced by outdoor air quality.

TEMPERATURE

When the office temperature moved outside the building’s
set parameters, employees could easily identify why their - Ity
comfort was being compromised. i i oo ]

Temperarure D4y
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One of the biggest indicators of the connection between air - o i
quality and employee satisfaction was when the employees felt
a considerable change in comfort when the CO, concentration
was above 800 ppm.
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PARTICULATE MATTER

PM levels inside the office correlate well with those outside,
but are slightly lower due to the air filtration system. On days
with the worst outdoor air quality, however, the system can
only remove so much PM. This shows that no matter how
good a building’s systems are, the outdoor air quality will
always impact the indoor environment.

WHY DATA TRANSPARENCY IS IMPORTANT

Reliable data helps drive good design and construction, but is also becoming integral to supporting building operation.
Making this data public ensures that:

Employees can see an accurate picture of the indoor environment

Helps them feel supported as employees of a company

DLR Group publicly discloses air quality data to its employees and empowers them to evaluate and evolve their workplace. This
level of “control” and transparency over their built environment gives occupants satisfaction which has been proven to lead to
better productivity.

In a society where end-users are becoming more accustomed to having real-time data at their fingertips, it is increasingly
important for designers, contractors, and operations staff to be able to respond to the challenges this poses throughout the
life cycle of a building.




WHAT'S NEXT?

In this concluding piece, John Alker, Campaign and Policy Director at the UK-GBC, shares
how he sees industry engagement from the WorldGBC's first report on health & wellbeing
in 2014 through today and for the years to come.

WHAT TOOK EVERYONE SO LONG?

In Spring 2014, when | began editing WorldGBC's first major report on health, wellbeing and productivity in offices, |had a
feeling that we were “onto something”. | could not, however, have imagined just how quickly interest in this topic would grow in
arelatively short space of time.

For many green building advocates, there is probably a slight sense of “what took everyone so long?!” Perhaps this is because
many of the principles of sustainable, healthy design are not new. It is about good quality design and putting people at the
heart of the building.

However, despite clear evidence of the relationship between an office building and the health, wellbeing and productivity of its
occupants - some of which goes back years - we recognised in the 2014 report that too little of this was influencing mainstream
design, investment and leasing decisions in most markets. By presenting robust evidence in a user-friendly way, and proposing a
simple Framework, we wanted to raise awareness and increase demand from builders, occupiers and end-users.

THE DRIVERS FOR HEALTH AND WELLBEING ARE VARIED, COMPLEX AND SUBJECTIVE

We can point to our understanding of the human body, which is growing all the time, and the way in which the WELL
Building Standard has bridged the two worlds of biology and buildings. We can also confidently say that individuals are
increasingly engaged in their own health and wellbeing, and taking personal responsibility for it, which is feeding a
growing industry worldwide.

WHAT HAS CHANGED SINCE THEN?

For those of us with radical ambitions, the honest answer is
probably not enough. There is still a long way to go in most
markets before a healthy office is considered the norm.
Change takes time to feed through - developments can take
years, and refurbishing existing building stock is a challenge.
Perhaps most intriguingly, technology is putting power in the hands of building users, providing real performance data in real time,
at lower prices and in a format that everyone can understand. If healthy is the new wealthy, then data is the new currency. This is
highly democratising, and will ultimately render obsolete the already outdated question from investors, developers or agents of
“Why should | bother?”

However, there is much from which to take encouragement.
Many national GBCs have been tackling market barriers to
healthy buildings head on. Some through rating tools, others
through occupier engagement or research. All are linking

in to WorldGBC’s Better Places for People campaign and
disseminating the tools and guidance collectively produced.
This report has shone a spotlight on just some of those
efforts - stories of success from Australia to Canada, Hong
Kong to the Middle East - and many places in between.

I'M EXCITED ABOUT THE NEXT CHAPTER OF THIS STORY

| strongly believe companies that reliably demonstrate leadership on health and
wellbeing, as a key component of wider sustainability, will derive significant
commercial benefit - tenants will attract and retain their best employees; investors
and developers will realise higher property values; owners and managers will see
anincrease in rental rates and the engineers and consultants who can design and
deliver green, healthy buildings will be in high demand amongst clients. For our
part, national GBCs, WorldGBC, our sponsors and research partners will continue
to provide a global platform for those pushing the market forward.

We - as GBCs - cannot take too much credit, because
effectively we are barometers of the market. Yes, we exist
to challenge the industry, but we are also reflecting back its
interests and priorities. And there is no doubt that health,
wellbeing and productivity is a growing priority, not just
amongst the usual suspects, but in the mainstream.

46

In short, we are on the verge of something big. Now is the time to get on board.
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KPMG True Value Methodology

The True Value analysis performed, is only a limited reflection
of the value created / reduced by the new building. In addition,
assumptions made to calculate impacts on productivity,
retention and absenteeism do not take market dynamics

into account, neither the effects of training, management or
health of the employees. The results show first order insights
onimproved productivity, absenteeism, and retention rates,
using the perception data based on the Leesman survey and
multipliers from academic literature.

Further analysis and data points over a longer period are
needed to better understand and valuate how results
found in literature relate to day to day performance.
Additionally, training employees to make the best use of
their new surroundings may have significant influence on
perceived productivity and is worth a consideration for
further research as well”
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The content in the individual research spotlights have been provided directly by the
identified authors and have not been verified by the WorldGBC or any of the contributors
listed on the report. The methodologies and approaches of the individual case studies
represent only the perspective of those individual case study authors. WorldGBC'’s view
is that every member Green Building Council is best placed to provide specific solutions
and strategies best suited to its own market.






