SmartMarket Report D o &:Stuetion

Network

World Green Building Trends
2021

Founding Partner Premier Partner #4 AUTODESK

Premier Research Contributing Partners
Partner



H Design and Construction Intelligence

SmartMarket Report

Dodge Construction Network World Green Building Trends 2021
. . SmartMarket Report
Chief Executive Officer
Daniel McCarthy Executive Editor
StephenA.Jones
Chief Revenue Officer Managing Editor
Dave Colford Donnalaquidara-Carr, Ph.D., LEED AP

Research Project Manager
Vice President, Data Strategy & Operations SusanBarnett, MRA, PRC

Sarah Welcome Art Director

JustinMcCabe
Senior Director, Industry Insights Research
StephenA.Jones

Contributors
LarryBernstein
Katharine Logan
Director, Industry Insights Research

i Media Contact
DonnalLaquidara-Carr, Ph.D., LEED AP Cailey Henderson
104 West Partners
Reproduction ordissemination of any information cailey.henderson@104west.com

contained hereinis granted only by contract or prior

written permission from Dodge Data & Analytics. For furtherinformation on this SmartMarket Report

orforanyinthe series, please contact:

Copyright ® 2021, Dodge Construction Network

. Research & Analytics
Dodge Data & Analytics, 34 Crosby Drive, Suite 201

ALLRIGHTS RESERVED Bedford, MA 01730
1-800-591-4462
Dodge.Analytics@construction.com

DN
Construction
Network

About Dodge Construction Network

Dodge Construction Networkis North America’s leading provider of commercial construction project data, market forecasting &
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best partnerstocomplete projectsand to engage with customers and prospects to promote projects, products, and services.

Tolearnmore, visit www.construction.comand www.thebluebook.com.



SmartMarket Report

WORLD GREEN BUILDING TRENDS 2021

Introduction

odge Data & Analyticsand Carrier
have partnered onresearch onglobal
green building trends since 2008,
with this studyinitscurrentform
firstdonein2012. The current 2021 research,
though, hasoccurred duringa pivotal time
acrossthe globe. The COVID-19 pandemic has
had amajorimpact that we are just beginning
tounderstandonindustryingeneral, and
designand constructionin particular.
Inthatatmosphere of change, itis
particularly powerful to see the findings of
this study. It demonstrates that despite the
state of upheaval, many of the key findings of
previous studies have not changed.
® Commitmenttoincreasinggreen building
efforts continuestoremainstrong.
Respondentsacrossthe globe planto
intensify theirgreenbuildingengagement,
withal4-point growthin the share of those
who intend to do the majority (more than
60%) of their projects green, from 28% doing
sonowin2021to42% who plantodosointhe
future.
® Respondentsalsoexpect touse moregreen
building products and systems, with double-
digit percentage point growthin six product
categories, including buildingautomation
systems, thermaland moisture protection,
waste managementand the emerging use of
mass timber structural systems.
® Thefindingsalso continue todemonstrate a
compellingbusiness case for building green:

-The averagereductioninoperating
costsinthefirst12 months for new
green buildingsis 10.5% and five-year
operating costs savingsis16.9%.

-Greenrenovations and retrofits of
existing buildings have even stronger
performance globallyat 11.5% and 17%,
respectively.

-Ownersreport that green new buildings
andrenovation/retrofit projects
increase the asset value of buildings by
more than 9%.

Social factorsalso continue to be important

drivers, withimproved occupant healthand
well-being, and encouraging sustainable
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business practicesratedasimportant/very
importantreasons for building green by over
three quarters of respondents. Interestingly,

these findings are highly consistent with those

fromthe 2018 study, which suggests that the
importance of creating healthier buildingsis
notaresponsetothe pandemicbut partofan
ongoing commitment by green practitioners.

However, since 2018, there hasbeena
significantincreaseinthe share of those
whoreport that doing theright thingisone
of the top three triggersforincreasingtheir
green building efforts. Itranks second among
owners/investors, and thirdamong design
and construction professionals, just below
long-standingimportant driverslike lower
operatingcostsandclient demands, and it
evenoutranks creating healthier buildings
asatriggerfornew green building efforts.
Thisfindingmay be the strongest evidence
of theimpact of the timesinwhich we live,
inwhich evidence of theimpact of climate
change, such as extreme weather events, is
already deeply felt,and inwhich the need to
manage therisks associated with worsening
effects, includingincreasing therisk of future
pandemics, becomes more influential.

Anotherwayinwhich theindustry has
changedsince 2012 are the various means
available to helpimprove buildings, from
increasingly common net-zero/net-positive
targetsforbuildings to controllingembodied
carbon. Forthe firsttime the study explores
the perceivedimportance and anticipated use
of 10 of these new approaches, suggesting
increasingways for those engagedindesign
and constructiontoimprove the performance
of the built environment.

Dodge Data & Analytics thanks Carrier for
theirongoing support of this critical research.
Wealso thank our premier partner Autodesk
fortheirsupportand engagementin this
study, and our two contributing partners, the
US Green Building Counciland the American
Institute of Architects. And we thankall the
research partnerswho helpedusreachoutto
the global designand constructionindustry,
especially our premierresearch partner, the
World Green Building Council.

Jennifer Anderson
Chief Sustainability Officer
Carrier

Jennifer Anderson leads
Carrier’'senvironmental,
socialand governance
(ESG) prioritiesand the
development of the
company’sassociated
strategicroadmap aligned
withitsvisionto create
solutions that matter for
peopleandour planet. She
isresponsible for making
progressagainst Carrier’s
ambitious 2030 ESG Goals,
includingreducingits
customers’carbon footprint
by more than one gigaton
and investing over $2 billion
todevelop healthy, safe,
sustainable andintelligent
buildingand cold chain
solutions.

DonnalLaquidara-Carr,
Ph.D.,LEED AP
Industry Insights
Research Director
Dodge Data & Analytics

Donnalaquidara-Carr
currently provides

editorial direction,

analysisand content

to DD&A’s SmartMarket Reports.
Priorto this position, she
worked for nearly 20 years with
DD&A’'s Dodge division, where
she gained detailed insightinto
the constructionindustry.
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Executive Summary

Green Market Activity

The 2021 World Green Building Trends Study demonstrates the
same commitment toincreasing green building activity as
have the previous studiesin 2018, 2015and 2012. As the chart
atupperright shows, thereisahighlevel of growth expected
inthe next three yearsamong those who anticipate doing
more than 60% of their projects green, and a corresponding
reductioninthose who planonengaginginfewer than15%
green projects.

These findings show that green building continues to
remainaglobal priority, likely driven by increasing extreme
weather eventsand despite otherrising concernslike the
global pandemic.

Use of Rating Systems

While the study reveals aslight declineinthe share of green
projectsthatusearating system, especiallyinlong-standing
greenmarkets, it also clearly demonstrates that the vast
majority of green projects stillemploy one. Therespondents
usingonereportthat they value it most forits ability to create
better-performingbuildings, provide third-party verification
thatabuildingis greenand offer marketingand competitive
advantages.

Use of Green Products

Growthisexpectedintheuseof greenproductsand
systemsacrossnine different categories, with the top ones
foranticipated use beingelectrical, mechanical, building
automation systems, and thermaland moisture protection.

Influences on Green
Building Markets

Environmental and Social Reasons for
Building Green

Respondentsto this study have beenasked torate the
importance of the same set of environmental and social
reasons for building greensince 2012.

ENVIRONMENTAL REASONS

All of the environmental reasons for building greenincluded

inthe study—reduce energy consumption, lower greenhouse

gasemissions, improve indoor air quality, reduce water

consumptionand protect naturalresources—are selected

by over three quarters of therespondentsasimportant, with

reducing energy consumption toppingthelistat87%.

- The environmental reason with the greatest and most
consistent growth since 2012 isimprovedindoor air quality.

SmartMarket Report

Level of Green Building Activity
(According to All Respondents)

Dodge Data & Analytics, 2021

24% 16%

13% [19%

2021 2024

® 1% to 15% of Projects B More Than 60% of Projects

B Exploring (No Green Involvement) M 31% to 60% of Projects

M 16% to 30% of Projects

Social Reasons to Build Green
Rated Important/Very Important

Dodge Data & Analytics, 2021

Promotes Improved Occupant
Health and Well-Being

80%

Encourages Sustainable

! N 76%
Business Practices

Increases Worker Productivity 59%

Supports the Domestic

Economy 58%

Creates a Sense of Community 57%

SOCIAL REASONS

Asthechartatlowerrightreveals, green buildingalso
continuestobedriven by social reasonsaswell as
environmental ones, withimproved occupant healthand
well-being, and encouraging sustainable business practices
the most dominant factors. However, increased worker
productivity, supporting the domestic economyand creatinga
sense of community are also considered importantinfluences
by over half of respondents.

Dodge Data & Analytics « www.construction.com
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Executive Summary

Influences on Green Building Markets ...

Top Triggers for Increasing Green Building
The table at upperright showsthatclientdemandsare the
top driver for constructionindustry practitioners, along

with environmentalreqgulations. Therefore, the triggers
encouragingownersandinvestorstoincrease theirgreen
building effortsare criticalto drive the industry forward.
Lower operating costsisthetop trigger forowners/investors,
anditisalsorankedfirstasthe mostimportantbusiness
benefit of building green globally.

In2021, increasinggreenbuilding becauseitis theright
thingtodoalsoincreased compared with the findingsin 2018,
emerginginthetopthreeforboth practitionersand owners.
Thishasnodoubt beendriven by greater concernsabout
theimpacts of climate change and amore intense focus on
healthier buildings driven by the pandemic. Creating healthier
buildings also continuestobeanimportanttrigger, asitwasin
2018, andimproving occupant health and well-being remains
one of the critical business benefits of green building, ranking
nearly ashighasoperating cost savings.

Financial Benefits of
Building Green

Asthetable atlowerright shows, average operating cost
savings withinthe first 12 months exceed 10% and the five-
year cost savings exceed 16%. Ownersand investorsreport
9% growthinbuilding asset value due toinvestmentsinboth
new green buildingsand greenrenovations/retrofits. Clearly,
greenbuildingsare helpingtodrive the operating cost savings
sought, and provide more value to the asset owners.

IMPACT OF HIGH GREEN INVOLVEMENT
Respondentswho do more than 60% of their projects green
benefitfromtheirincreased knowledge of and experience
with greenbuildingand are able to achieve betterresults.

- Those withahigh level of greeninvolvement track operating
costs more often, with 71% reporting doing so compared
with the global average of 59%.

- Therefore, itis particularly notable that they report
operational cost savings of over 16% on new green buildings
and retrofitsinthe first year,and over 20% ongreen
renovations/retrofits.

These findings suggest that as organizations intensify their
green buildinginvolvement, it can help themachieve the
top benefits sought, which canencourage even greater
investment, reinforcingavirtuouscycle.
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Top Triggers for Increasing Green Building
Selected by One Quarter or More Respondents

Dodge Data & Analytics, 2021
Owners/Investors | Architects/Engineers/Contractors

1. Lower Operating Costs 1. Client Demands

2. Right Thing to Do 2. Environmental Regulations

3. Healthier Buildings 3. Right Thing to Do

4. Internal Corporate Commitment 4. Healthier Buildings

5. Environmental Regulations 5. Lower Operating Costs

Most Important Business Benefits of Green Building
Dodge Data & Analytics, 2021

66%

Lower Operating Costs

Improved User/Occupant

62%
Health and Well-Being

Future-Proofing Assets 33%

Education of Users/Occupants

About Sustainability 2%

Documentation/Certification
Providing Quality Assurance

32%

Financial Benefits of Building Green, Compared With
Traditional Buildings

Dodge Data & Analytics, 2021

New Green Green Renova-
Buildings tion/Retrofit
Average Reduction in Operating Costs o o
in Next 12 Months 10.5% 1:5%
Average Reduction in Operating Costs in 16.9% 7%
Next 5 Years
Average Increase in Asset Value 9.2 9.1%
(According to Owners/Investors) e e

Dodge Data & Analytics « www.construction.com
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Executive Summary

Emerging Approaches to Building Green

Many strategies toimprove building performance and the
construction of green projects have gainedin prominence
sincethe 2012 survey, sointhe current study, new questions
were added to examine some of these approaches. The chart
atright showsthose selected amongthe top three most
important by globalrespondents and the share who believe
they willuse theminthe next five years.

- Strategiesforreducing energy use andradically altering the
builtenvironment’s carbon footprint top the list.

- New approachesfor building, such as modular construction
and design for disassembly and recovery, are also
consideredamongthe mostimportant by atleast one
quarter, roughly the share thatintend to employ them.

Inaddition, the study did a deeper dive on controlling
embodied carbon, design for disassembly and recovery, and
design for manufacturingand assembly.

Embodied Carbon

With embodied carbonranking secondinbothimportance and

anticipated future engagement, itis clearthat effortstotrack

andreduceit should continue to grow inthe next few years.

- Most of the respondents(72%)are at least familiar with the
concept of embodied carbon, and 34% are trackingit on
some of their projects, with two thirds of them also seeking
toreduceit.

- The top factors that will drive more engagement with dealing
with embodied carbon are more informationabout how to
reduce itand more building products/materials on offer that
canhelptodoso.

Design for Disassembly and Recovery
Acritical way toreduce carbonand waste in the built
environmentisto have building products and buildings
designed so that the various components canbereused when
the buildingreachesthe end of its lifecycle. Owners have the
greatestinfluenceindrivinguse of thisapproach, but fewer
than half are currently familiar withiit.

Design for Manufacturing and Assembly
Alittle over half of the global respondents are familiar with
designformanufacturingand assembly(DfMA), and about
two thirds of those who are familiar with it have used it on
projects. However, useis stillemerging, currently limited to
10% or fewer projects for the majority of those deploying this
approach.
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Most Important Approaches to Improve
Sustainability in the Design and Construction
Industry in the Next Five Years

Dodge Data & Analytics, 2021

Creation of Net-
Zero/Net-Positive

Buildings 48%

Controlling Embodied

Carbon 44%

Strategies to
Increase Resiliency 42%

Passive Building
Design

Prefabrication and
Modular Construction 43%

Design for
Disassembly and
Recovery

Al, Generative Design
and Machine Learning
to Improve Construction
Process**

Al, Generative Design
and Machine Learning to
Improve Design Process*

Biophilic Design

Mass Timber

B Ranked in the Top Three
Most Important

W Likely to Be Used on
Their Projects

*According to Architects and Owners
**According to Contractors and Owners

Dodge Data & Analytics « www.construction.com
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Data:

he current studyisthe fourthinaseriesthathasused
the same questions to measure trending changes
ingreen building over time. The studies have been
conductedonathree-yearcycle, beginningin 2012.
Inthe previous survey releases since then, questions have
beenslightly tweaked toreflect more current greenbuilding
priorities, but this 2021studyincluded the most extensive
reexamination of the questions since the start of thisresearch.

Thisreconsideration of elements of the survey was done to
help allow the study to expand intolooking at approaches that
are more widely considered foruse currently thanthey werein
2012. Thisincludesafew questionsto benchmark engagement
with trackingand reducingembodied carbonin buildings,
use of design for disassembly and reuse, and use of design
for manufacturingandassembly. Inaddition, two questions
were added about a series of approaches to building green not
previouslyincludedinthe study, including most of the items
shownabove, alongwith the pursuit of net-zero/net-positive
buildings, design forresiliency, the use of masstimberand
several other approaches. One questionasked respondents
toselectthetop three mostimportanttoachieve future green
building goals. The otherasked them to identify which they plan
touseinthenextfiveyears. Theseresponsesareinstructive
now and will serve asanimportant benchmark for future studies
onthe practices considered most valuable across the globe and
within specific markets.

Despite thisreconsideration, though, many questions
stillremained sufficiently the same to track greenbuilding
trends. Theseinclude questions examining overall green
building activity (although the definition of what qualifies
asagreen building was slightly modified this year), the top
socialand environmental factors for building green, the
triggersand barriers for expanding green building efforts,
the business benefits of greenbuildingsand the use of green
building products. These findings demonstrate a continued
commitment to greenbuilding, wellfounded inthe business
benefits provided by these approaches.

Finally, giventhe pervasive influence of the pandemic
globallyandin everyindustry sector, this 2021study included
examining what changesinapproachesbroughtabout by the
pandemic willbe more widely adopted by the industry. The
broadrealization by the general public of the degree to which
the built environment canimpact their health will no doubt
have lastingimplications for greenbuilding efforts, soa better
understanding of the changes brought about during this time
willaid in betterunderstanding the future of green building.

SmartMarket Report

Introduction

Note About the Data

The dataand analysisinthisreportare drawn

from 1,207 respondents to an online survey that
was administered from June to August 2021.
Respondentsinclude architects/designers,
engineers, consultants, contractors, owners/
developersandinvestors. The analysis of the
responses by type of company focuses primarily on
industry practitionersinthe AEC community and on
owners/developersandinvestors.

Overall, the types of participants are consistent
with earlier studies conductedin 2012, 2015 and
2018, with one exception: Previously those doing
more than50% horizontal construction(e.g.,
roads, bridges, water treatment plants, etc.)were
screened out, butin this study, they were included
forallapplicable questions. However, only 8% of
respondents fellinto this categoy.

The analysisalsoincludes countries with a
sufficient sample for statistical analysis. Typically,
the minimum number hasbeen 30 respondents.
However, given the smaller size of the building
market compared with many other countries, the
decision was made toalsoinclude Cameroon,

which had atotal of 27responses.

For more information on the study and the
respondents, see the Methodology section on pages
75and76.

Dodge Data & Analytics « www.construction.com
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Data: Green Building Market Activity

Green Building Activity

All'survey respondents were asked two questions about their

level of greenbuilding activity:

- The overall share of current green projectsand of green
projects expected by 2024 for eachrespondentbasedona
definition of green building

- The currentand expected future share of their projects
registered and/or certified underagreen building
certification system

To determine the overall share, the following definition of a
greenprojectwas providedinthe survey:

Ataminimum, for a building project to be considered green, it

mustinclude the following:

- Efficient use of energy, water and other resources

- Pollution and waste reduction measures, and the enabling of
reuse andrecycling

- Goodindoor environmental air quality

- Consideration of the environment in design, construction and
operation

In addition, green building projects include as many of the

following as possible:

- Use of renewable energy, such as solarenergy

- Use of materials that are nontoxic, ethical and sustainable

- Adesign that enables adaptation to a changing environment

- Acommitment to netzero carbon emissions

Thechartatthe upperright shows the overall share of green

projectsreported by allrespondents based on this definition.

- Notably, most respondents expectalarger share of their
projectstobe greenby 2024 than their current share of
projects, including steep growthinthose who expect the
majority of their projectstobe green.

- In2018, whenthe same question was asked, roughly the
same percentage of respondents(27%)reported that the
majority of their projects were green. However, there was
aslightly smaller percentage(31%)who reported that they
have 15% or fewer green projects than the share(37%)who
currently report this.

-0One factorthat may contribute to these findingsis the
inclusionin 20210f organizations that largely do civil/
horizontal projects, inaddition to those who specialize
invertical projects.

- Another factor that likely influences this finding is
that there are fewer respondents from countries with
historically high levels of green building, such asthose
inWestern Europe and Scandinavia, inthe current study
thanin 2018.

SmartMarket Report

Level of Green Building Activity
(According to All Respondents)

Dodge Data & Analytics, 2021

24% 16%

13% [19%

2021 2024

m More Than 60% of Projects
m 31% to 80% of Projects

® 1% to 15% of Projects
H Exploring (No Green Involvement)

M 16% to 30% of Projects

Share of Green Versus Certified Projects
(According to Those With More Than 60%
Green Projects)

Dodge Data & Analytics, 2021 42%

9%‘{

28% 33%

27%
5%‘[ 7%{

22% AV

2018 2021 2024

M Certified Green Projects M All Green Projects

Variationin Overall Findings Between Green
and Certified Projects
The chartabove comparestheresponsesof those whoreport
that the majority of their projects meet the definition of
green providedinthe survey with those who have registered/
certified projectswithagreen certification system. Itincludes
the findingsin 2018, the current sharein2021and the expected
sharein2024.

Notably, it confirmsatrendfirst observedin 2018 that
suggestsasmall shiftaway fromusing certification systems
forgreenprojects.

Dodge Data & Analytics « www.construction.com
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Green Building Market Activity

Green Building Activity.....

- In2018, the difference between those reportinga majority
of green projectsusing the definitionand thosereporting
amajority of registered/certified projects wasfive
percentage points.

- By 2021, that difference increased to seven points, and by
2024, itisexpected togrow againtonine percentage points.

Itisclear fromthe these findingsthatitis stillcommon for
most organizations doing projects green enough to meet the
rigorous definition provided inthe survey to seek to certify
most of those projects withagreenrating system. However,
as experience with greenbuilding continuesto grow, itis clear
thatinasmallbut growing number of cases, companiesare
building green without seeking that external certification.

Variation in High Green Building Activity by

Country

Thechartatupperright showsthe share of those currently

doingamajority of their projects green and those who expect

todosoby2024inthe 13 countriesthat had asufficientlylarge

enoughresponserate toanalyze separately in the study.

- The highestlevels of currentactivity are in Australia/New
Zealand, Canadaandthe US.

- The highestlevels of growth in those doing a majority of
greenprojectsare expected in Brazil, Colombia, Canada and
Mexico.

Thechartatlowerright showsthe countrieswith the greatest
differencesinthe majority of green projectsversus certified
projects. Notably, the top three inthis categoryare also the
top three withthe highestlevel of green projects overall,
which againsuggeststhat higherlevels of experience with
greenmay be afactorinthe choice tobuild green without
pursuing certification.

Variation by Type of Organization
Owners most frequently report a majority share of green
projects, with 37% stating that 60% or more of their projects
aregreen.

Onthe other hand, general contractors(13%)and investors
(14%)are least likely to report that the majority of their projects
are green, witharchitectsand engineersfallingin the middle.

SmartMarket Report

Percentage of Respondents Whose Firms
Have More Than 60% Green Projects

Dodge Data & Analytics, 2021

61%

55%

25% 25%

AU/NZ Brazil Cameroon Canada China  Colombia  Germany

48%

45%

India Mexico Saudi  Singapore  South us
Arabia Africa

m 2021 ® 2024

Countries With Largest Difference Between
Green and Certified Projects in 2021
(Difference of 5% or More)

Dodge Data & Analytics, 2021

48%
34% 35%
. . 23% 24%
28% 22% 17%
12%
6%
. ||
AU/NZ us Canada South Saudi
Africa Arabia

m AllGreen  m Certified
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Green Building Market Activity

Expected Future Green Activity by Sector

Allrespondentswho planto do green projects were asked in
which sectors they expect to build green. The chart atright
shows the total globalaverage for each sectorincludedin
the study and the top five countries/regionsin which those
sectorswere selected.

- Nosingle sectoris selected by more than half of the
respondents, revealingawide range of green project types
expected globally.

- The top three sectors—new commercial construction, new

institutional constructionand existing buildings/retrofits—
arealsotypically those with the greatest activity in general.
- At 40%, the sharereporting that they expect todo green

retrofits may seem low compared with the volume of
thistype of work. However, itis challenging for many
retrofitsand smallrenovationsto fit therigorous
definition of agreen project provided earlierinthe
survey.

- Respondentsin Cameroon most frequently select five of the

seventypes of building projects, and are in the top five for
the othertwo. This may suggest less specializationamong

construction professionalsinthe Cameroon market thanin

some of the other markets, since one respondent may then
select many building types.

- Alarge share of Indianrespondents expect to engagein
commercial construction.

- Manyrespondents from SaudiArabiaare also expecting to
build greeninthe commercial, institutional and high-rise
residential sectors.

- US, Canadaand Brazil lead for existing building projects.

- Therelatively low performance of green commercial
interiorsis likely due to the makeup of survey respondents,
which did notinclude alarge share of interior designers.

Variation by Type of Organization

While generally the distribution of projects by organizationis

similar to the totals, there are afew exceptions.

- The top project type forarchitectsis doing green existing
building retrofits, selected by 46%. Thisisin contrast toall
othertypes of organizations, where new green commercial
constructionis most frequently selected.

- Ownerslaginmost categories because a higher share
of themtendtodojustonekind of project. However, for
them, existing buildings/retrofitsisaclose second behind
commercial construction, lagging by just one percentage
point(39% versus 38%). Thisis likely because many owners

may be working onretrofits of existing buildings, regardless
of the primary sectorinwhich they build, so their total would

be closertothe overallindustry average here.

SmartMarket Report

Sectors With Planned Green Activity Over
the Next Three Years(Global Average and Five
Highest Averages by Country)

Dodge Data & Analytics, 2021

Global Average Top Five
L 70% 0% ge

New Commercial
Construction !

Cameroon  India Saudi AU/NZ Mexico
Arabia
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| 83% 63%
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82%  52% 449
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VY .
' ' 2 6% 53% o
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Arabia
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NewLow-Rise ! 3 40% 40% 38% 38%
Residential | (31% |
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Cameroon  China Saudi Colombia South
Arabia Africa
| | 56%
A : : 43% 42%
COS]mSanS/MIXE(:_ : @ : . .° 33% 30%
se Developments ! ' . -
Cameroon  Saudi China India Singapore
Arabia

! P 37% 31% 30% 26% 25%
Commercial Interiors @ . - - - [ |

! India Saudi us Cameroon  AU/NZ
: Arabia

]O Dodge Data & Analytics « www.construction.com



WORLD GREEN BUILDING TRENDS 2021

Sidebar: Resilience

Standards of Resilience

Building codes and certification systems are adapting to climate change.

stheclimate crisisunfolds, its

impacts—more frequentand

severe weather events, hotter

temperaturesand shiftsin
seasonal precipitation—are beginning
to exceedtheloadsand conditions for
which the built environmentin many
parts of the world was designed. With
consequencesranging fromreduced
operationallife to catastrophic failure,
organizationsworldwide are revisiting
the codes, regulationsand standards
that governdesignand construction.
“Itis pivotalthat codesand standards
incorporate climate modelsand science
toadapt tothe changingclimate,
safeguard communitiesand enhance
overall sustainability andresilience,”
says Judy Zakreski, vice president of
global servicesat the International Code
Council.

Climate Science and Codes
Advancing that workis the Global
Resiliency Dialogue, aforum of
building code developersandresearch
organizations from Australia, Canada,
New Zealand and the United States—
including the Australian Building Codes
Board, the National Research Council
of Canada, the New Zealand Ministry of
Business, Innovationand Employment,
and the International Code Council.
Establishedin 2019, the organization
aimstoinformthe development of
building codes thatintegrate both
building science and climate science.
InFebruary 2021, the Global
Resiliency Dialogue published results
fromits firstinternational survey, The
Use of Climate Data and Assessment
of Extreme Weather Event Risksin
Building Codes Around the World. The
survey found that when constructing
hazard scenarios—suchas flood maps,

SmartMarket Report

wind mapsand average temperature
ranges—building codes and standards
almost without exceptionrely on data
thatishistorical ratherthan predictive.
Theresults of asecond global survey
of requlators, design professionals,
builders, climate scientists,
researchers, standards organizations
andtheinsuranceindustryare due to
bereleasedinearly November. This
secondreportwill provide a definition
for climateresilience in the context of
building regulation, and willanalyze
comparative findings about the
pathwaystoincorporating changing
climaterisksinbuilding codes.

The Global Resiliency Dialogue
isalsointhe processof developing
international resilience guidelines
through collaborative research efforts,
stemming from takeaways fromthe
two surveys, that will helpjurisdictions
aroundthe globeinbetter preparing
the building stock to withstand extreme
weather events.“Inadaptingto the
impacts of climate change, the Code
Councilrecognizesthat therisksthe
built environment will face in the future
aredifferent fromthose of the past,”
says Ryan Colker, vice president of
innovationatICC.“Bringing together
the latest research and modeling from
climate scientists with the dataand
information needs of building scientists
is essential.”

Resilience Certified
Inadditiontorequlatory standards

and codes, voluntary certification
systemssuchas LEED canprovide
guidance for designing forresilience.
The LEED Climate Resilience Screening
Tool, forexample, evaluates the
corresponding potential of each LEED
credit. Inaddition, the standard offers

11

threeresilience-specific pilot credits:
onethat pertainstoidentification

of risks, another to mitigating risks
through designand the third to passive
survivability (a building’s ability to
remain habitable inthe event of apower
outage).

For project teams wanting to
implement holistic best practices for
this priority, USGBC is now piloting
the RELirating system, available to
developments thatare also seeking
LEED certification. By selectively
bundling existing sustainable and
regenerative guidelines—including
creditsdrawn from LEED—with
creditsforemergency preparedness,
adaptationand community vitality, RELi
offersacomprehensive paradigmfor
sociallyand environmentally resilient
designand construction. Credit
categories cover strategiesinhazard
preparedness, hazard mitigation
and adaptation, energy and water,
community vitalityand more."USGBC
is prioritizing environmental, economic
and social transformationin buildings
and beyond,”says Taryn Holowka, senior
vice president of communications
at USGBC. “Akey part of thiswork s
advancingreliability and resilience
strategies.”

As climate-related disasters
pummel buildings and infrastructure
yearonyear, “engagingin strategic
collaborations toassistinaligning
expectationsfor building durability and
resilience with the projection of future
hazardsisincreasinglyimportant,”
says Colker.”Codes, standardsand the
design process must adapt torecognize
these changingrisks.” m
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Data: Influences on Green Building Markets

Social Reasons for Building Green

The motivationtoinvestingreenbuildingis often complex,
and caninvolve the societal benefits offered fromgreen
buildings as well as the environmental goals set forthfora
project. Therefore, to better understand the factors that
have encouragedrespondentsto engage with greenbuilding
intheir current practices, respondentswere asked toratea
series of social reasons for building green. This question was
alsoincludedin most of the previous World Green Building
Trends studies, and the findings from 2012 to 2021are shown
inthe chartatright. Inaddition, the table on the following page
revealstheimportance of eachreason by country.

Promotes Improved Occupant Health and

Well-Being

The COVID-19 pandemic has raised the public profile of

healthier buildings, but their growingimportance togreen

building predates thatamong green building practitioners.

- The share of respondents who rate healthier buildingsasan
important/veryimportantreason that they have built green
projectshas steadilyincreased from72%in2012to80% in
2021.

- Every country except Germany has 70% or more respondents
who rate thisasimportant/veryimportant.

- Significantly fewer contractors(70%)rate thisasimportant/
veryimportant than do architects(82%), engineers(80%),
owners(82%)orinvestors(89%).

- 91% of those doing amajority of green projects consider this
important/highlyimportant.

Encourages Sustainable Business Practices

Green projects encourage sustainable business practices

by example, and throughout the project team. Asignificant

commitment togreenbuildings by large companiesorbya

large number of companies canalso influence supply chain
practices.

- Encouraging sustainable business practices has
consistently been one of the top social reasons for building
greensince 2012,and 76 % inthe current studyrateitas
important/veryimportant.

- Aswith healthier buildings, nearly all of the countries
includedin thisanalysis have 70% or more who rate thisas
important/veryimportant, demonstratingits near universal
influence. The only exceptionis Germany.

- Investors place the highestlevel of importance on this, with
92% who consideritimportant.

- 90% of those doingamajority of their projects green
consider thisimportant/highlyimportant.

SmartMarket Report
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Social Reasons for Building Green
(Respondents Who Rated Each as Important/
Very Important)

Dodge Data & Analytics, 2021
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32%
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Other Influential Reasons for Building Green
The surveyincluded four other social reasons for building
green, allof which arerepresentedinthe chartaboveandin
the table onthe following page. While not as broadly influential
as creating healthier buildings or encouraging sustainable
business practices, about half of respondents select eachas
influential reasonsto build green.

INCREASES WORKER PRODUCTIVITY

Often considered aside benefit of having a healthier building,

increased worker productivity is difficult to measure but can

have aprofound effect onthe business performance ofa
company.

- Theimportance of productivity asadriver for green building
increased between 2015and 2018, and thatincrease is
sustainedin2021.

- Thetop countriesinwhich thisisaninfluential factor
include Cameroon, Saudi Arabia, Indiaand Mexico. Itisleast
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Influences on Green Building Markets

Social Reasons for Building Green.....

influentialin Canadaand Germany.
- Thereisnodifference by type of companyinhowimportant
thisreasonisforbuilding green, butabout two thirds of
those doingatleast 30% of their projects green consider it
important, compared with just 54% of those doing 15% or

fewergreen projects.

SUPPORTS THE DOMESTIC ECONOMY
Sufficient greenbuilding activity can support the shifttoa
greener economy, which may help position countries to have
more sustainable growthinthe near future.
- Only 39% considered thisanimportant social reason to build
greenin2012, but the current study has the highest share yet

whodo, at58%.

- This factoris considered mostimportantin Cameroon,
China, Indiaand Saudi Arabiaandleastimportantin Canada.

- Far more investors(81%)rate thisasimportant/very
importantthandoarchitects, engineers, contractorsor

owners.

CREATES A SENSE OF COMMUNITY
Social spacesare often prioritized in green building projects,
and responsiveness tothe communityisafundamental part of
atrue green building practice.
- The 2021findings sustain the growthinthe importance
of thisfactor first seenin 2018, suggestinga shift toward
prioritizing a sense of community thatismore long term.
- Ahigh percentage of respondents from Cameroon, Saudi

Arabia, Brazil, Chinaand India all rate this factor very highly,
butitislessfrequently consideredimportant by respondents
from Canada, Germany and the US.

- Owners(66%)andinvestors(73%)far more frequently rate
thisasimportant than do architects(53%), engineers(61%)
orcontractors (51%). This may reflect owner and investor
engagementinthe project throughout the building’s
lifecycle, ratherthanjustinthe construction process. It may
alsobeinfluenced by the benefitto ownersandinvestorsofa
community embracingratherthanresistinganew project.

- Abouttwo thirds of those doing over 30% of their projects
green consider thisimportant, compared with just 52% of
those doing 15% or fewer green projects.

IS AESTHETICALLY PLEASING

Some consider the aesthetic qualities of green buildings as

highly important, for the building to improve the community,

be adurable additionto the building stockand even for
approacheslike biophilia, which draws on the innate beauty of
nature.

- While ranking lowest, nearly half still consider this
important, and the share of thoseratingitasimportant has
grown notably since 2015.

- Itiswidely ranked asimportantin Cameroon, Chinaand
Saudi Arabia, andless commonly in Australia/New Zealand,
Canada, Colombiaand the US.

Top Social Reasons for Building Green (Rated as Important/Very Important)

Dodge Data & Analytics, 2021
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Influences on Green Building Markets

Environmental Reasons for Building Green

Allrespondents were asked to rate the importance of five
environmental reasons for building green on afive-point
scale, fromnotimportant toveryimportant. Not surprisingly,
the majority of respondentsrate all five asimportant/
veryimportant, ranging from79% who give that rating to
protecting naturalresourcesto 87% who rate reducing energy
consumption that highly.

Therefore, in contrast with the analysis of the social
reasons for building green(see page 12), this analysis
focusessolely onthose whorate each at the top of the scale
asveryimportant,inorderto more clearly distinguish the
respondents’top priorities. The chartatrightand the table
onthe following page both show only those who selected very
important.

However, itisimportant tonote that nearly allrespondents
regard each of these factorsasimportant reasons for their
currentlevel of engagement with green building.

Reducing Energy Consumption

Reducing energy consumption continuesto be the

environmental reason most frequently rated asvery

importantbyrespondents.

- Between65% and 70% have consistently rateditasvery
importantinthe currentand previous surveys, otherthana
brief dropto60% inthe 2015 study.

- The table onthe following page shows a general patternfor
thosein Brazil, Cameroon, Colombiaand Mexico to have
ahigh percentagerating every environmental reason for
buildinggreenasveryimportant, and for those in China,
Germany and Singapore to have the smallest share who do
so. Thismay be due to cultural differences, degree of tenure
with green building or other factors. Therefore, itismore
productive to focus onotherdifferences. Inthis case, all
other countriesroughly correspondto the global average for
ratingthe importance of energy consumption, suggesting
itswidespread importance.

- There are no significant differences betweenarchitects,
engineers, contractors, ownersorinvestorsinthe share
who ratereducing energy consumptionasaveryimportant
reason forbuildinggreen.

- However, 82% of those who do the majority of their projects
(morethan60%)greenand 79% of those who do over 30% to
60% green projects consider thisaveryimportant reason for
building green, compared witharound 60% of those doinga
smaller share of green.

Lower Greenhouse Gas Emissions
Formany, lowering greenhouse gas emissionsisaprimary

SmartMarket Report

Top Environmental Reasons for Building
Green(Rated Very Important by Respondents)

Dodge Data & Analytics, 2021
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goal of many green projectsinorder toreduce the impact of

climate change. For some, though, itis not asdirectly linked

to costsavingsasenergy usereduction, and othersbelieve

thatfullnetzeroisamoreimpactful target. Still despite

these factors, itranks secondinthe share whorateitasvery

important.

- The share overallwhorateitashighlyimportantin 2021
isnotablylargerthanin previousyears. Infact, in 2015, it
ranked fifth out of the five reasons for building green, so
eveninthelastthreeyears,ithasgainedinimportance.

- Theimproved performance of this factorin the 2021findings,
though, may berelated to fact that the US makes up asmaller
share of the respondentsin2021thanin2018. The US has
consistentlylagged behind many other countriesinrating
theimportance of lower greenhouse gas emissions, and it
continuestodosointhe current study.

- Notably, Canada has one of the highest share who rate thisas
veryimportant.

- Againthere are no significant differences by type of
organizationinthe share of those whorate lower greenhouse
gasemissionsasaveryimportantreason for building green.
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Influences on Green Building Markets

Environmental Reasons for Building Green......

- However, 77% of those doing a majority of their projects
greenand 65% of those doing between 31% and 60% green
projects consideritveryimportant, compared with51%
doing fewer green projects.

Improve Indoor Air Quality

Theimportance of healthier buildings(see page 12 forits

ranking as the top social reason for building green)is often

reflected inmore focused attention onimprovingindoorair
quality.

- Improvingindoor air quality has seen steady growth in those
whorateitasveryimportantbetween2012and 2021.

- Ahighshare of respondentsin SaudiArabiarate thisas
important, and Australia/New Zealand is below the global
average forthisgreendriver.

- Aswith energy consumption and greenhouse gas emissions,
thereisnonotable difference by type of organization for this
factor.

- 68% of those doing a majority of their projects greenrate
thisas highlyimportant, significantly more thanthose less
engaged.

Reduce Water Consumption

While reducing water consumption has always beena priority,

ithasalso become anadaptation to climate change impacts

that have already occurred, as many regions experience

extended droughtsthat arelikely toworseninthe future.

- Despiteincreasingconcernsabout waterin certainregions,
the share who rate reducing water consumption ashighly
important hasremained remarkably consistent since 2012,

with only aslight uptick currently between 2018 and 2021.

- India, Saudi Arabiaand South Africaare allabove the global
averageinthe share whorate reducing water consumption
asaveryimportantreason forbuilding green, while
Australia/New Zealand and Canada are below it.

- Again, thereisnodifference based on type of organization
forreducingwater consumption.

- 64% of those doing a majority of their projects green cite this
asaveryimportantreason.

Protect Natural Resources

While protecting natural resources s ranked fifth out of

the five environmental reasons for building greenin the

current study, the share selectingitasveryimportantisonly

afew percentage points below most of the other options,
demonstrating thatitisveryimportant to the building sector.

- As with water consumption, the sharerating thisasvery
important has stayed relatively consistent between 2012 and
2021.

- Respondents from South Africaare above the global average
inthe shareratingthisasveryimportant, and those from
Australia/New Zealand are below it.

- Fewerengineers(46%)rate thisasaveryimportant reason
forbuilding greenthan other types of organizations, with
significant differences betweenthemandarchitects(58%)
andinvestors(68%).

- 62% of those doing a majority of green projects consider this
averyimportantreason for building green.

Top Environmental Reasons for Building Green (Rated as Very Important)

Dodge Data & Analytics, 2021
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Influences on Green Building Markets

Triggers to Increase Levels of Green Building

Allrespondents were asked to select the three mostimportant
triggersforincreasing their organizations’involvementin
greenbuilding projects. Architects, engineers, consultants
and contractors were provided with alist of 12 options, and
ownerswithalist of 15 options(including higher ROI, higher
occupancy rates and higherrents). The two chartsatright
show the top responses fromeach group, with the investor
resultsincludedinthe ownerchart.

Thechartonthe following page shows the global average
foreach optionandthe countries that most frequently and
least frequently selectitasatop trigger.

Top Factors Influencing Architects, Engineers

and Contractors

Notably, the top factors for designersand buildersare very

different from those for ownersandinvestors.

- Ownersare stillhighly influentialin determining green
activity, with the highest percentage of designersand
contractorsidentifying client demandsas their top reason
forbuilding green. Thisis whyunderstanding the top triggers
forownersandinvestorsiscritical to encouraging more
green building.

- Theregulatory environmentisalso veryinfluential for
practitioners, with environmental regulations selectedin
theirtop three by overone third. Surprisingly, regulations are
lessinfluential for ownersandinvestors, which may suggest
thatregulatory requirements canhelp fillthe gapsindriving
practitionersto engageingreen buildingwhen their clients
don't prioritize sustainable goals.

- Right thingto do ranks third for AEC practitioners. Notably,
ithasincreasedinimportance since 2018, withaglobal
average of 31% who place itin theirtop three now, compared
with 25% in 2018. While thisislikely due to many factors,
includingdifferencesin the profile of the respondents, it
may also be influenced by the high-profile climate concerns
like severe weather that are getting more mediafocus.

- Healthier buildings ranks fourth for practitioners. On
average, ithasalso seenaslightbumpinthe share who
consideritimportant since 2018(27%). However, the
increaseissmallandits overall rankingremains the same
asitdidin2018, which suggeststhatincreased engagement
with healthier buildingsis not driven by pandemic concerns
butispartof amore fundamental shiftin prioritizing health
that wasalready startedin2018.

Top Factors Influencing Owners/Investors

Thereisonlyaneight percentage-point difference between
the top fourtriggers forowners/investors, suggesting that all
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Top Triggers for Green Building
(Selected Among the Top Three by Architects,
Engineers and Contractors)

Dodge Data & Analytics, 2021
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Influences on Green Building Markets

Triggers to Increase Levels of Green Building.......-:

of these playaroleinmany owner/investor decisions to build

green.

- Lowering operating costs isthe top factor for owners, and it

isfarlessinfluential for the AEC respondents.

- Right thingto do and healthier buildings rank second and
thirdin close succession. The share of owners/investors
who select eachisabout the same asthe share of AEC

respondents who do so.

- Notably, none of the triggers presented solely to owners—

Variation by Country

Asthechartbelowreveals, theinfluence of specific triggers
vary significantly by country. Thus effortsto encourage more

green building globally must take place on the local level, with
carefulattentiontothe triggersand obstacles that matter
mostinindividualregions.

higher ROI, occupancy ratesorrents—were selected by more

than 11% of owners.

Countries With the Highest and Lowest Percentages Selecting the Top Triggers for Future

Green Building

Dodge Data & Analytics, 2021
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Influences on Green Building Markets

Top Barriers to Increasing Green Building Activity

Inadditionto beingasked about the top triggers, all
respondents were asked about the top three barriers to
increasing theirgreenactivity fromalist of 10 possible
options. The chartatright shows the top seven overall, plus
theregionsinwhich they are mostinfluential.

Higher (Perceived or Actual) First Costs

Higher first costs continue tobe the top barrier, as they have

been consistentlyin previous surveys.

- Aparticularly high sharereport thisasabarrierin Colombia.

- Inthe past, the US had this barrier dominate all others, but
this study hasanine-point decline for US respondents.

- Investorsare less concerned about thisthan other types of
organizations, with only 30% who selectiit.

Lack of Political Support or Incentives

Theonly other barrier selected by more than one third of

respondentsislack of political supportorincentives.

- Respondents from Cameroon find thismuch more
challenging than other countries.

- Therearenodifferences by type of organizationinthe share
who select this option.

Other Top Barriers

Five other barrierswere all selected by around one quarter of

totalrespondents, suggesting that each has some influence

andshould be addressed.

- Lackof publicawarenessis aparticularly challengingissue
inSaudi Arabia.

- The share selecting affordability has declined from 33%
to 27% since 2018, with China, Indiaand South Africamost
challenged by thisissue.

- Ownerslessfrequently selectlack of market demand asan
obstacle to theirbuilding green than do the other types of
organizations. Notably, their top triggersfor green building
are alsonot marketdriven. The findingsreinforce, instead,
theimportance of financial considerationsasthe top drivers
and obstacles for owners.

- However, itisnotable that ownersare on par with other types
of organizationsintheirconcernsabout notbeingable to
prove the business case, which suggests that many owners
believe that the business case forgreenisrelatively clear.

- Singapore struggles with beingable to prove the business
case more than other markets.

- Indiafinds the lack of trained/educated green building
professionalsa particular challenge.
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Top Barriers to Increasing Green Building
Activity (Overall and by Country)

Dodge Data & Analytics, 2021
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Influences on Green Building Markets

Green Building Rating Systems

The findings of this study demonstrate that the majority
of projects considered green by the respondentsare also
registered for certificationunderarecognized green building
rating system. Thisisjust one example of the ongoing
influence of these systems on the green building market.
Tobetterunderstand what drives use of these systems,
respondentswhoreported usingacertification systemon
their current projects were asked to select the top three
benefits of the systemsthey use. Inaddition, allrespondents
were asked about the top three reasons they choose not to use
arating systemon projects where they donotemploy one.

Benefits

Asthechartatupperright shows, all eight benefitsare

selected by over one third of respondentsasamongthe

biggest they receive fromtheirrating system, suggesting
that the use of certification systems offers awide range of
benefits.

- Nearly two thirds agree that use of a certification system
increases theirability to create better-performingbuildings,
which suggests thathavingastandardtoreachandaset of
goalsisstilluseful formost doing green buildings.

- Over half also note the benefit they get from having third-
party verificationand that they find that usingarating
system provides amarketingand competitive advantage.

- Notably, there are no significant differences by type of
organization betweenarchitects, engineers, contractors,
ownersorinvestors fornearly all of these benefits.

- More of those doing the majority of their projects green
report experiencing the top five benefits at a significantly
higher level thanthe global average.

Factors Influencing the Decision Not to Use a

Green Rating System

Only 11% of respondents report that they always use arating

system. Therefore, itisalso useful tounderstand why the rest

choose not to do so onsome projects.

- Costisbyfarthe mostinfluential factorin that decision.

- Therelatively low share of respondents selecting most of the
otheroptions suggests that theyare not asinfluential.

- Anotably high share of respondents selected the last option
(other), and almost half of those that did so say that they
didn't select arating system because the owner was not
interested ordidn'trequireit. Thisreinforces the previous
findings about the influence of the owner(see page 16)in the
decisiontobuild green.
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Influences on Green Building Markets

United Nations’ Sustainable Development Goals

In 2015, the United Nations General Assembly adopted the
2030 Agenda for Sustainable Development, which contained
17interrelated sustainable development goals(SDGs) that
areintended asablueprint forimprovingthe world. The UN's
website onthisinitiative describesthe 17 goalsas“an urgent
callforactionbyall countries—developed and developing—
inaglobal partnership. They recognize that ending poverty
and other deprivations must go hand-in-hand with strategies
thatimprove healthand education, reduce inequality and
spureconomic growth—all while tackling climate change and
working to preserve our oceansand forests.” That description
andalistof all17goals can be found at https://sdgs.un.org/
goals.

To betterunderstand the influence of thisinitiative on

the green building market, all respondents were asked about

SDGs, with optionsranging from not being familiar with them

tohavingtheminfluence theirgreenbuilding strategy onall of

their projects. Asthe chart below reveals:

- Over half(58%)report that SDGs do not have any influence
atall, with nearly one third(32%)reporting that they are not
familiar with them.

- Contractorsand owners/investors are least frequently
familiar with them.

- Those who find them influential are nearly evenly split
betweenthose who find themonlyinfluential onafew

projectsand those whoreport they are influential on many or

all of their projects.

Owners/Investors’ Engagement With Formal
Reporting on SDGs

Dodge Data & Analytics, 2021

® Conduct Formal Reporting
on Organization's
Performance on SDGs

® Do Not Conduct
Formal Reporting on
Performance on SDGs

m Not Sure

These findings suggest that the SDGs are havinganimpact,
but that more awareness and engagement withthemisalso
needed to help achieve them.

Ownersandinvestors were also asked about whether
they conduct formalreporting on their organizations’
performance on SDGs, and as the pie chartabovereveals,
only 31% currently do so. Thisisanotherindicator that
greater engagement by the buildingcommunity is needed.

Influence of the UN’s Sustainable Development Goals

Dodge Data & Analytics, 2021
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Sidebar: Trendsin Healthier Buildings

Building Health: Rising Demand

Greater awareness of building impacts on occupant health
is changing priorities for the built environment.

fsomethinggood hascome out

of the pandemic, it'sasurging

awareness of the importance of

the built environmentin human
health,andanincreasingintegration
of healthasapriorityinto building
design, constructionand operation. In
early 2020, for example, the building
areaenrolled or certified under the
WELL Building Standard (WELL)had
surpassed 500 million square feet.
Today, that numberiswell over 3 billion
square feetacross 30,000 projectsin
nearly 100 countries.

“COVID hassignificantly accelerated
how we look at public health through the
lens of buildings and communities,” says
Jason Hartke, executive vice president
atthe International WELL Building
Institute (IWBI), which administers the
standard. “From parents sending their
childrento schoolto workers making
their commutes downtown, we now
have amarket thatisknowledgeable
about therole that buildings playin
health—andin protecting health.”

A Paradigm Shift

The heightened awarenessamong
individualswho live, workandrecreate
inbuildingsisalso manifestingamong
buildingowners. Aninternational
survey of real estate investors
representing USD $5.75 trillion in assets,
conductedin2021bythe Center for
Active Design(CfAD)in partnership
with BentallGreenOak and the United
Nations Environment Programme
Finance Initiative, found that 87% of
respondents experiencedincreased
demand for healthy buildings over the
previous 12 to 24 months, 92% expect
demandto grow over the next three
years,and 89.5% planto enhance their

SmartMarket Report

company’s healthand wellness strategy
inthe comingyear.(Assetsincluded
inthe survey responses comprise
primarily office, multifamily residential
anddiversified portfolios, witha
majority locatedin North America,

18% in Europe, 10% in Asiaand 13%
geographically diverse.)

Thebusiness caseis strong: for
example, a2020 study by the MIT Real
EstateInnovation Lab found thatacross
10 US cities, effective rents for health-
certified buildings transact between
4.4% and 7.7% more per square foot
thanfor their nearby noncertified and
nonregistered peers.

As healthy buildingadvocates have
sought tobuild demand over the last
decade, they'verelied onthe business
case, but more dataisbeinggathered
onthe effectsof the practicesused
by those seeking toimprove building
impactsonhealth.”Now, for the
first time, we're talkingabout health
outcomesdirectly,”saysJoanna
Frank, executive director at CfAD,
which administers Fitwel, abuilding
certification system developed by the
U.S. Centersfor Disease Controland
Prevention(CDC). Where previously
investorsthoughtintermsof companies
with portfolios of assets, the pandemic
has shifted their focus toindividual
buildings and their occupants, Frank
says. Asaresult, “health has gone
frombeinga positive, nice-to-have
differentiatortoariskfactorthat can
negatively affect a property’s ability
attractandretaintenants,”she says,
“and therisk column gets attention.”

A Measured Approach
With thereal estate sectorunder
pressure toactonthe health priority,

both Frankand Hartke emphasize the
importance of implementing evidence-
based solutions. The survey of investors
found that Fitweland WELL are used

by 47 %and 39% of respondents,
respectively, which compares with
broader sustainability standards such
as BOMABEST at 37% of respondents,
BREEAMat29% and LEED at68%.

Mostrecently, CFADand the CDC
have created an overlay certification
for Fitwel specifically focused on
infectious disease. IWBIis developing
anew performanceratingtofoster
building operationsand management
based on measurable and validated
health-related metrics. And two code
proposals now under consideration by
the International Code Council would,
ifadopted, integrate indoorair quality
standardsintothe 2024 iteration of the
mechanical code.

Asawareness of, and demand for,
healthier buildings reaches new highs,
thereare challengesstill to be met.
Theseinclude:

- Supporting the health priorityin
countriesand sectors whereit has
sofarbeenunderserved.

«Ensuring that the once-in-a-
generationinvestments now
being made, partlyinresponse to
the pandemic andits economic
implications, are well spent.

«Makingintegrated progresson
sustainability, resilience and
health together.

“Now isthe time to be pushingthose
boundaries,”says Frank. m
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Interview: Thought Leaders

Cristina Gamboa
CEO, World Green Building Council

An influential and inspirational leader in the field of
sustainability, Cristina is passionate about radical
cross-sector collaboration to bolster systemic change
and make this the decade for net-zero emissions.

What are the biggest changes you have
seeninthe green building movementin
thelastthreeyears?

GAMBOA: Sustainability has
accelerated because of the pandemic.
Itforcedtheindustry todrive forwardall
the best practices forahealthier world.

Also, when COP 26 was delayed,
we had more time toengagein
deep collaborationaround the built
environment. Through thiswork, we
have beenable to showcase the built
environmentinthe official program of
COP26 asacritical climate solution.
Thishasn’t happened since COP21. For
the green buildingmovement, thisis
themomentinwhichitreceivesthe
importanceitdeserves. We have also
collaborated with the COP26 High Level
Climate Champions Team. They set out
breakthrough efficiency targets for
each participating sector, including
buildingand construction, inwhatis
calledthe RacetoZero... This coalition
representstens of thousands of
organizations, including GBCsinover70
countries. Therearetwo climate targets
for the built environment: halving
emissions by 2030 and decarbonizing
by 2050.

[These developments]are really
importantbecauseitisnotenoughto
do alittle bitless harm; we have to do
more. The climate change threshold has
changed, the biodiversity threshold has
changed. We have amuch clearer call to
action. Goinginto COP26, we are seeing
more awareness, more action, and more
leadership and deep collaboration that
willallow our sector toaccelerate to
limit global heatingto 1.5 degreesand
reach the Paris Agreement.

SmartMarket Report

What trendsin the pursuit of greenare
you most excited about?
GAMBOA: What excites me isthat many
leaders have already demonstrated that
they cancurb operational emissions
....And now, as we address embodied
carbon, that means thinkingabout the
building’s entire lifecycle. Day after
day, we see Race to Zero companies
declaring their science-based targets
andannouncingnew productsand new
innovations.lamalso excited toseein
the datainthis SmartMarket Report that
financial, ethicaland sustainable drivers
are stillmotivating green building. The
multiple drivers for sustainability isalso
the core message behind the business
casereportthatwearelaunchingin
parallelbecauseitisgoingbeyond the
codes. Codes encourage people to take
action, butthereisalsoarealization
that sustainability is one of the biggest
business opportunities of thisdecade.
|thinkthe new phaseweareinis
aboutregeneration. We see more
and more about net positive spaces.
Wedon'tjusttrytoreduce emissions
and dolessharm, but we also strive
torestore biodiversity, embrace the
circulareconomyandalso enhance our
economiesand protect human health.

What are the biggest challenges to
achieving these goals?

GAMBOA: The policy gap isalways
important. We wish there couldbe a
clear policy signal for every stakeholder
intheindustry to move inthat direction.
Asthe conversation of the overall
framework of national commitments
around measuring building evolves, it
isamassive opportunity toencourage
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performance-based energy codes
forbuilding, to continue toimprove
procurement, to continue to specify
better materials thatare using
environmental product declarations, to
embrace LCA[lifecycle analysis], all of
that. Businesses have shown that they
are ready for bolder, more ambitious
regulation, right? Hopefully, we will see
policy catch up.

What do yourecommend to designand
construction practitionersinterested
intaking amore ethical approach?
GAMBOA:[We need]transparency
and disclosure around everything
theindustry does. First, checkif your
companyisaligned with sustainable
development goalsand work onyour
corporate, science-based target
goals. Second, start treating carbon
accounting the same way you treat your
financialaccounting. Youneed to know
[your entire]footprint and what you can
doaboutit. Andfinally, what you design
today hastobeahigh-performance
buildinginthe future because those
buildings willbe around for50 or 100
years. Soif youare still designing today
without thinking of climate changes or
future-proofingyourassets, you will

be left with stranded assetsand risky
buildings.

What is the one thing that needs to
happeninthe nextthree years?
GAMBOA: Engagement.[Committed
companies]help othersalongthe
journey. They bring collaboration,
momentumand create more demand
and engagement. That's the way to have
emissions become zero by 2050.

+ www.construction.com
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Data: Business Benefits of Building Green

Important Business Benefits of Green Building

Allrespondents were asked to select the mostimportant
business benefits of green buildingin their market from
thelist of 11options showninthe chartatright. Giventhe
importance of ownersandinvestorsindriving green building
(see pages16and 18), theirresponsesare shownin contrast to
the globalaverage toidentify the greatestinfluences onthem.
- The top two benefits by faraccordingto allrespondentsare
lower operating costsand improved/user occupant health
and well-being. Owners are consistent with the overall
averages forboth, butinvestorsselect each of them farless
frequently.

- Investors selectamore diverse set of benefitsasimportant.
Theyinclude lower costsand improved health, butalso
future-proofing assets, user/occupant educationabout
sustainability, higher value at point of sale, increased
productivity for tenants and flexibility of design.

- Ownersandinvestors more frequently select future-
proofingassetsasatop benefitthando the othertypes of
organizations, although not as frequently as they select
lower operating costs orimproved health.

Variation by Country

- Respondents from Australia/New Zealand more frequently
select future-proofing assets(56%)and fulfilling corporate
and/or shareholder reporting requirements(46%)than do
most other countries.

- Respondents from Canadaand the US more frequently
selectlower operating costs(87% and 80%, respectively)
andimproved user/occupant health and well-being(79% and
75%, respectively)thando others.

- Many from Singapore (75%)select lower operating costs.

- Arelatively high share of respondents from India believe
higher occupancyrates(33%)andincreased productivity for
tenants(39%)are top benefitsin their market.

- Manyrespondents from SaudiArabiaalso consider higher
occupancy rates(34%)and increased productivity for
tenants(40%)top benefits there, and nearly half(45%)also
select flexibility of design builtinto green buildings.

Variation by Green Involvement

- Those doingamajority of green projects more frequently
select fulfilling corporate/shareholderreporting
requirements(46%), documentation and certification(43%)
and future-proofing assets(40%)thanthe global average.

- Those with moderate greeninvolvement(30% to 60% green
projects)also beat the global average for future-proofing
assets(45%), and documentation and certification(42%).

SmartMarket Report

Most Important Business Benefits of
Green Building

Dodge Data & Analytics, 2021
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Business Benefits of Building Green

Metrics Used to Measure Benefits of Green Building

Measurement can be critical to fully achieving sustainable Global Use of Metrics to Track Green

goals. Therefore respondents were asked what metrics they Project Performance
use to formally track performance on their green projects. Dodge Data & Analytics, 2021

They were also given the optionto say they do not use metrics
atall.

Overall Use of Metrics

Globally, the vast majority(79%) of those building green use
atleastone metrictotrack greenbuilding performance.
Thisisanincrease of five points over the share who used
formal metricsin2018(74%), which clearly demonstrates
that theindustry continues torecognize the importance of
measurement.

Thetable at bottom shows regional variationsin metrics
use, with four countriesinwhichitis nearly ubiquitous, sixin
whichitisverycommonandtwo thatlagbehind. However,
eveninCameroonandthe US, at least half of respondents
reportthat they are formally measuring at least one aspect
of building performance, so metric useisrelatively common
acrosstheglobe.

Surprisingly, architectsless frequently use formal metrics
than othertypes of organizations, with only 66% reporting
that this occurs. Not surprisingly, owners(84%)and investors
(91%)are among the most frequent users of metrics, given the
importance of financial performance in their motivation to
build green(see page 16).

Those doing very few green projects(15% or fewer)are
lesslikely to use metricsto track their performance, with
70% reporting that they do so, and there isno significant
difference betweenthose with moderate and high levels of
greeninvolvementinthe overall use of metrics.

®m Use at Least One Metric
to Track Green Building
Performance

® Not Using Metrics

Use of Metrics to Track Green Project Performance, by Country

Dodge Data & Analytics, 2021

90% or More Respondents 80% to 89% of Respondents 40% to 79% of Respondents

Using Metrics Using Metrics Using Metrics

AU/NZ, Brazil, Colombia,
Germany, Singapore, Cameroon, Canada, US
South Africa

China, India, Mexico,
Saudi Arabia
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Business Benefits of Building Green

Metrics Used to Measure Benefits of Green Building......

Use of Specific Metrics

The study asked respondents whether they use the six
specific metricsfor tracking green performance showninthe
chartbelow.

USE BY TYPE OF ORGANIZATION

The chartshows the global average for the use of each metric,

alongwithitsuse by type of organization.

- Lower operating costsare the most frequently used metric
globally, and the only metric to be used by more than half of
those who use metricsatall.

- Owners most frequently track lower operating costs, more
thanany othertype of organization.

- Investors more frequently use documentation and
certification providing quality assurance, higher value at
point of sale and higher rental rates than the others.

- Contractors more frequently trackimproved occupant
healthand well-being than do architects, asurprising
finding.

- Engineersand contractorsare more frequently tracking
increased productivity for tenantsthan other respondents.

VARIATION BY COUNTRY
- Metricsare widely usedin China. They exceed nearly
every other countryincludedinthe studyintheiruse

of documentationand certification(60%), and they
significantly exceed the global average for higher rental
rates(28%)andimproved occupant healthand well-being
(53%).

- Indiaalso more widely uses metrics than many of the other
countriesincludedinthe study. They exceed the use of
most other countries for trackingincreased productivity for
tenants(32%)andimproved occupant health and well-being
(58%)and also significantly exceed the global average for
higher occupancyrates(28%).

- SaudiArabiaisaleader over most other countriesin their
use of documentationand certification(63%), higher value
at point of sale(47%)and increased productivity for tenants
(41%). They also exceed global averages for higher rental
rates(34%), higher occupancy rates(41%)and improved
occupant healthand well-being(56%).

- Othercountries that significantly exceed global averages
for the use of specific metricsinclude Mexico for
documentationand certification(56%), and Singapore for
tracking lower operating costs(75%).

VARIATION BY GREEN INVOLVEMENT

Those doingamajority of green projects exceed global
averagesintheiruse of documentationand certification
(48%), and metrics for lower operating costs(71%).

Metrics Used to Track Green Building Performance

Dodge Data & Analytics, 2021
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Business Benefits of Building Green

Impact of New Green Buildings on Operating Costs

Since 2012, the World Green Building Trends study has included

aquestiononthe expectedimpact of new greenbuildings on

operating costs within the first 12 months and first five years
of operation. The findings from the current study and the
previous onesare showninthe chartsatright.

Both chartsclearly reveal how consistent the findings on
these questions have remained between 2012 and 2021. They
make acompelling case for the returnoninvestment forgreen
construction.

- Themean for overall savingsin 2021for the first 12 months of
operationis 10.5%, and the mean for five yearsis 16.9%.

- Thereisanuptickbetween2018and2021in the share of
those whoreport seeingcost decreases of 5% orlessand
acorrespondingdeclineinthose whoreport that the cost
decreases fallbetween 6% and 10%. However, these findings
are similartothose in 2012, so not out of bounds with
previousfindings.

- Overone third continue toreport savings within the first year
of over10%, and over 60% report that level of savingsin the
next fiveyears.

Variation by Country

- About one quarter of respondentsin Canadaand the US
reportthat they don't know the cost savings on their new
green buildings over either time frame. Thisis consistent
with the fact that fewerrespondentsin Canadaandthe US
reporttrackingmetricsongreenbuilding performance.

- However, those who are tracking performance in both
countriesreportahigheraverage mean(12.8% and 12.3%,
respectively)for one-year operational cost savings.

- Australia/New Zealand also reports arelatively highaverage
level of savingsinthefirstyear(12.2%).

- The top countries for average five-year savings are
Cameroon(21.5% ), South Africa(19.6%)and Canada(19.3%).

Variation by Type of Organization
Giventheimportance of operational cost savingsindriving
ownerinvestmentingreenbuilding, itisworth noting that
ownersreportverysimilaraveragestotheonesreported by
allrespondents, with average savings of 10.6 % over the first
yearand16.2% over five years.

Variation by Level of Green Involvement
Higher green engagement leads to more savings. Those
doing the majority of their projects greenreportanaverage
operational cost savings of 16.7% in the first yearand 20.7%
inthefirstfive years, significantly exceeding the global
averages.

SmartMarket Report

Expected Operating Cost Decreases for New
Green Buildings

Dodge Data & Analytics, 2021
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Business Benefits of Building Green

Asset Value Increase for New Green Buildings

Since 2012, the World Green Building Trends study has also
included aquestionabout the expectedincreaseinasset
value for new green buildings, asked of owners, investors,
architectsand engineers. The findings from the current study,
along with the previous findings, are showninthe charts at
right.

Asthetwo charts show, architectsand engineerswere
givenanadditional option of anew building retaining value
better due tobeinggreen, while owners were only asked about
increasesinassetvalue.

Both charts, though, show that most of those doing new
green buildings believe themto be agoodinvestment.

- Wellover 90% of owners, investors, architects and
engineers have consistently reported the belief that their
new green buildings have higher asset values than traditional
buildings.

- 2018 saw anotable increase in the share of owners/investors
who reported thatincrease was for more than10%, and the
2021findings sustain that growth.

- The 2021findings forarchitectsand engineersare also
consistent with those from 2018.

- Notably, there are no significant differences by countryin
the averageincreaseinassetvaluereportedinthe survey.
The only major difference reported by countryisthat
around 40% of architects, engineers, ownersorinvestors
inthe US are unsure about theincrease inassetvalue for
green buildings, compared with about 20% of architects
and engineersand 15% of ownersand investors from other
countries.

Variation by Level of Green Involvement
Overonethird(34%)of architectsand engineerswitha
majority of green projects more frequently report that they
believe thatasset values ontheirnew greenbuildingsincrease
by more than10%.

SmartMarket Report

Expected Increase in Asset Value for New
Green Buildings (According to Owners and
Investors)
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Business Benefits of Building Green

Impact of Green Retrofit/Renovation on Operational Costs

To fullyaddressthe environmentalimpact of the buildings,

itisessentialtoimprove existing building stock. Therefore,

allrespondents were asked about whether they have done a

greenrenovation/retrofit projectinthelast threeyears. Those

who have were asked about theirimpact on operational costs,
compared with traditional buildings.

The chartat top right shows the share of respondents by
type of organization who have engagedinagreenretrofit, and
the chartatbottomright shows the operational cost savings
theyreportinaone-andfive-yeartime frame.

- About half of respondents engage ingreenrenovation/
retrofit projects, with mostinvestors engaged in this work.

- The costsavingsreportedinthe first 12 monthsand five
years of operationare very consistent withthose reported
inthe three previous studies, similarto the findings for new
green buildings.

- Onaverage, respondentsreportan11.5% savingsin the first
12 monthsand 17.0% within five years.

Variation by Country

- 79% of respondents from Saudi Arabiaengagein green
renovation/retrofit projects.

- Incontrast, only about one third of the respondentsin
Cameroon and Colombiado so.

- Nearly one quarter(21%) of US respondents don't know their
operating cost decreases due to their greenrenovation/
retrofit projectsinthe firstyear(21%), but those who do
report theiraverage costsarereduced by 13.5%, notably
above the global average.

Variation by Type of Organization

- Contractorsare more conservative inthe operating cost
savingstheyreportforthe firstyear(average 8.8%)than
arearchitects(13.2%)or engineers(13.0%). However, their
five-year projectionsare not significantly different fromthe
others.

- Since operating cost savingsare animportantdriver for
ownerstoengageingreen building projects, itisworth
noting that ownersreportaverage operating cost savings
of 11.1% for one yearand 14.6 % for five years. The latter is
significantly below the global average of 17.0%.

Variation by Level of Green Involvement
Those doing a majority of green projects report operational
costsavingsonaverage of 16.35% in the firstyearand 20.1%
over the next five years. These significantly exceed the global
averagesand demonstrate how more green experience can
translateintoimproved performance.

SmartMarket Report
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Business Benefits of Building Green

Asset Value Increase Due to Green

Renovation/Retrofit Projects

Owners, investors, architectsand engineers were asked
aboutthe expectedincreaseinthevalue of anasset due to
agreenrenovationorretrofit. This same question has been
asked of these four types of organizationsin previous World
Green Building Trends studies. The chartsatright show the
currentand previousresponses to this question.

- In2021,98% of owners/investors who have conducteda
greenrenovation orretrofit project expectittoincrease the
value of their building/asset, and the share who expect that
increase to be more than10% is much higher thanin any of
three previous studies.

- Theaverageincreaseinbuilding value reported by owners
andinvestorsis 9.1%.

- Architectsand engineersalso have high expectationsin the
current study, with nearly all of them(97%) saying that the
assetswillretainorincrease their value due to theirgreen
renovation/retrofit projects, and well over one third(36%)
expectinganincrease of over10%.

- Theaverageincreaseinbuilding value reported by architects
and engineersis 10.1% Among those with a majority of green
projects, itis14.9%.

These findings powerfully reinforce the compelling business
case forbuilding green, with both lower operational costs and
more valuable assetsimproving the financial performance of
green buildingownersand developers.

SmartMarket Report
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Case
Study

Prioritizing Healthier and More Efficient

Buildings: HVAC Modernization at
One Court Square

Oftentheconceptof creatinga
healthier building with greater tenant
comfortanda highly energy-efficient
oneareconsideredtobe at odds, with
trade-offsoneitherside toachieve both
goals. The HVAC modernization project
at One Court Square, alandmark,

50 story, 1.5 million-square-foot
buildinginLonglsland City, New York,
demonstratesthatinfact, these goals
canbothbeachievedvery effectively.

Strong Incentives for Better
Performance
Savanna, the building owner, saw
anopportunity with this property.
“"We wanted to address the building
infrastructure as partofanoverall
repositioning of a30-year-old asset,
making it more competitiveinthe
market. We wanted to make the building
more energy efficientand obtain energy
savings, whileimprovingthe occupant’s
comfort,” says Peter Rosenthal,
principal, director of development,
Savanna. Part of the opportunity was
also the utility and stateincentives,
which made the project appealing.
He explains that this factored directly
into the goalsforthe project: “We also
wanted to take advantage of all the
ConEdand NYSERDA rebate incentives,
allowing ustoreduce our out-of-pocket
coststothe ownership of the building.”
Thoseincentives, alongwith the
potential energy savings, made it easy
forhimto getbuy-infrom his equity
partnersandlenders. He states, “This
wasavery easy story based onthe
amount of money that we were spending
versusthe amount of money we got
backandversusthe energysavingsin
termsof dollarsthat wereceived. This
wasawin-win-win for everybody.”

Making the Case

Rosenthal wasalsoimpressed with the

teamthat did the work. He reports that
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LONG ISLAND CITY, NEW YORK

he wasan“extremely active”partner
inthe process, explaining that the
team put togetherahighlyinformative
pitchforhim, and their positive
estimates were verified by the third-
party engineering consultant.”l gotas
muchinformation as possible, and they
made it very easy to make aninformed
positive decisionto move ahead with
the project.”Since the buildingis a
short subway ride from his office on
Park Avenue, he was easily able to stay
engaged throughout the construction
process. Andwhenthe project was
complete, the teamended up beating
the original positive estimates.
Carrier was brought into the mix
by Cushman and Wakefield, the
property managers. They presented
Cushman and Wakefield with the goals
of 20% energy savings, combined
withimprovingair quality, comfort
and temperature control as the main
objectives. And while they were
looking forannual kwh savings of over
4.4.million, they were also targeting
770 kw peak demand savings. As
Terry Vanecek, director global
lifecycle solutions, commercial HVAC
aftermarketand service, Carrier,
explains, “Those peak demand hoursare
usuallywhenyouare going to be tasked
with more costsassociated withyour
energy, soreducing energy consumed
during that timeisasignificant money
saver fortheclient.”

System Installed

The solutionthey devised to attain
those goalsinvolved multiple elements.
Gary Bobb, VP of global services for
commercial HVAC at Carrier, explains
whatitinvolved: “Thefirst place we
alwayslookatisthe bigequipment
piece, sowelookat the chillers, and
that'sthe muscle. Thenwelookat the
brains, whichisthe control system.”
They saw an opportunity toimprove
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performance through use of avariable
frequency drive, which, he explains,
"allowsyoutouseitondemand. When
you're at peak demand, the chilleris
running at fullspeedand whenit's at
lowdemand, it throttles down toalower
speed. Andthat'sareally huge energy
savings, and environmental savings as
well.”He explains that they thenlooked
atadditional ventilation and air quality
solutions, but that the core element of
the project wasinthe plantroom. He
states, “You have to get that right first,
so that's where the new water cooled
centrifugal chillers that Carrier putin
reallymade abigdifference.”

Project Facts and Figures

Project Title:
One CourtSquare Tower HVAC
Modernization Project

Building Owner:
Savanna

Engineer:
Smith Engineering

Engineering Consultant:
MG Engineering, P.C.

Property Manager:
Cushman & Wakefield

HVAC System:
Carrier

Construction Start:
February 2020

Construction Completion:
November 2020

Number of Stories:
50

Total Building Square Feet:
1.5 million

Project Energy Savings:
4.4.millionkWhannuallyand 766.9 kW
during peakdemand

Project Estimated Cost Savings:
20% inenergy costs peryear
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Image Courtesy of Savanna

Whenit comesto the air quality
and healthier aspect of the building,
Vanecek explains that the automation
sideiscritical. He says that the system
provides the customerand clients with
accessibility and visual notifications
onthe current conditionsintheir
facility. Those are easily identified and
graphicallyrepresented. Sensorsare
alsoacritical part of the system for
monitoring airflow and making sure
thefiltersare functioning properly.
He adds, “"Having additional schedules
and set pointsandtrendsbuiltinis
important, notjust forthe comfort of
the tenants, butalso for their health
and their cognitive capabilities.” He
points out that thiswas particularly
important throughout 2021with building
occupancy stillbeinginfluxdue tothe
pandemic and describesitas“essential
tomaking sure that the facility runs
properly whenyou're partially occupied
oroccupied during different schedules.”

Dealing With the Pandemic
The project started constructionin
February 2020, and was quickly faced
with challenges due to the pandemic.
They did not change the delivery date
or the target goals, but Bobb explains
thattheylostabouttwo to three months
initially on the schedule. They had to
factorinhow to complete the work
while keeping theirteamsand their
customers safe. One advantage that
they had, though, accordingto both
Bobband Vanecekisthat theirteam
was highly experienced and could make
up the ground they lost. In addition,
Vanecek explains that they figured outa
way to do much of the programmingand
buildingautomation systemsupgrades
remotely, which they would normally do
at the facility. He says, “That saved us
some significanttime, and I think that's
onelessonthat waslearned: thatyou
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One Court Squarein Longlsland City isa50-story building that after openingin
1990, was the tallest building in New York state outside of Manhattan until 2019.

candoalotof commissioningaspects
remotely, aslongasyou have theright
sensorsinplaceandtheright system
design.”

Balancing Health and
Efficiency

Both Bobb and Vanecek believe that
this projectin particular demonstrates
that one does not need to make trade-
offs to make a building highly efficient
and healthier. In fact, Bobb states, “We
see efficiency and healthy buildings
comingtogether.” The energy savings
were a critical financial driver for the
project, especially due to the incentives,
but Bobband Vanecek credit their
indoorair quality efforts with helping
toachieve greater energy savings,
notundercutting them. According to
Vanecek, “the more monitoring and
the more sensoringyoudoinabuilding
helpsyoutooperateit that muchmore
effectively and efficiently. So, while
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creatingamuch saferand healthier
environment, you are also operating
the systemthe wayitisintendedto
operate.”He believes that the process
of creatingabetterunderstanding of
an existing facility’sindoorair quality
may also reveal some “low-hanging
fruit”toimprove building operations,
and perhapseven provideaccesstothe
kind of financialincentives that drove
this project. When this synergy occurs,
the overallupgrade, between the cost
savingsandtheincentives, canbe self-
funding. For Bobb, the factthatafocus
on creating a healthier building can
actuallylead to greater savings was one
of the biggest lessonslearned from this
project. m
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Data: Green Building Products and Services

Current and Future Use of Green Building Products and Services

Allrespondents were asked about their current use of green
productsinthe nine product/system categorieslistedinthe
chartatright. Inaddition, they were asked whether they intend
tousegreenproductsinthese categoriesinthe nextthree
years. This question has been asked on previous World Green
Building Trends surveys, although mass timber systems was
includedinthe survey forthe firsttime thisyear.

Giventhe strict definition of green building projects
provided at the beginning of the study, itis likely that many
respondentsare usinggreen products onmore traditional
projects, but this canstill help raise the overall level of building
performance, evenon projectsthat cannot fully be considered
green.

Use of Green Building Products/Systems Over

Time

The chart clearly shows that many more respondents expect

tousegreenbuilding productsand systemsinthe next three

years. This shows theirlevel of interestand commitment to
green building, which bodes well for the future.

However, it should not be perceivedasanaccurate
forecast of increased use of productsin these categories,
based onacomparison of these findings to those of previous
surveys.

- Previous surveysalso had amuch larger sharereporting
intended use of green products/systemsin the next three
yearsforall categories thanthose currently using them now.

- However, when compared with the findings from 2015
and 2018, actual use hasremained within three to five
percentage points, plusand minus, in 2021as it was
previously.

- Thereis, however, some shiftsinthe ranking of the product
categories.

- Electricalis stillthe top green product category for use,
asitwasin2015and 2018.

-However, mechanical now ranks second, but previously
was tied for third. Given the focus on mechanical
systemsto help address concernsabout preventing
the spread of COVID-19 among building occupants, it
isnotsurprising that these systems are more widely
implemented.

-Waste managementranks lower thanitdidin 2018, when
ittied for third.

- Itisclearthat the use of masstimberis stillemerging
globally, with only 15% who report using it now. However,
nearly twice as many(28%)expect to be usingit withinthree
years.

32

SmartMarket Report

Current and Expected Use of Green Building
Products and Systems

Dodge Data & Analytics, 2021

Electrical 62%

Mechanical 59%

Building
Automation

Systems 59%

Thermal and
Moisture

Protection 57%

Finishes

Waste Management
Flooring
Furnishings

Mass Timber
Structural System

B Currently Using

B Use Expected in the Next 5 Years
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Green Building Products and Services

Current and Future Use of Green Building Products and Services

CONTINUED

include those using green thermal and moisture protection,
mechanical, finishes, flooring and furnishings products.

- Saudi Arabiahasahigh sharereportinguse of green thermal
and moisture protection, waste management, building
automation systemsand greenflooring products.

- South Africaexceeds the global average for use of green
electrical productsand waste management.

- Mexico exceedsthe globalaverage for use of building
automation systems.

Variation by Type of Organization
Not surprisingly, architects more frequently report use of the
green products/systemsthat they themselves specify than
most of the other organizations. These include thermaland
moisture protection(60%), finishes(58%), furnishings(37%)
andflooring(65%). Architects are likely to be more aware of
the green nature of these products than many of the other
project team members.

Owners exceed use by most of the other types of
organizationsintwo categories, electricaland waste

Variation by Level of Green Building
management.

Involvement

Not surprisingly, a significantly higher share of those who
do the majority of their projects greenreportusinggreen
products/systemsinevery categoryincludedin thisstudy
except thermaland moisture protectionand furnishings.
Particularly notable are the high levels of use of mechanical
(67%), electrical(68%)and building automation products and
systems(60%).

Variation by Country

Thereisalsosome variationinthe share whoreportusing

green products/systemsineach of these categories by

country.

- The share of Canadianrespondents who use green
electrical, thermaland moisture protection, mechanical
and building system automation products and systems
significantly exceeds global averages.

- Ahigher share of those from Australia/New Zealand are
alsousingelectrical, mechanical, waste managementand
buildingautomation systems products and systems.

- The share of USrespondents above the global average

Use of Green Building Products/Services, by Country

Dodge Data & Analytics, 2021

Cllie] 60% or More A 40% to 49% 30% to 39% Less Than 30%
Average to59%

. . AU/NZ, Colombia, India, . Brazil, Germany, .
Electrical Canada, South Africa Mexico, US Singapore Saudi Arabia China
Thermal & M'0|sture Canadg, Chuja, uUs Mexico, South Africa AU/NZ,'Bra;ll, Germany, Colombia
Protection Saudi Arabia India, Singapore
" ] India, Mexico, Saudi Brazil, China, Colombia,
Mechanical Canada, US AU/NZ, Singapore None Arabia, South Africa Germany
. AU/NZ, Colombia, Saudi ; Canada, China, Mexico,
Waste Management India Arabia, South Africa Brazil Singapore, US Germany
Building Automation None AU/NZ, Canada, Mexico, | China, Colombia, India, Colombia Brazil, Germany,
Systems Saudi Arabia, Singapore us South Africa
Brazil, China, Colombia,
Finishes None us AU/NZ‘. Cana.da, India, Mexico, Germany, South Africa
Saudi Arabia .
Singapore
Flooring None Saudi Arabia, US AU/NZ, Canada, India | CNina Germany, South | Brazil, Colombia,
Africa Mexico, Singapore
Brazil, Canada,
Furnishings None None China, India AU/NZ, Mexico, US Colomb|§, Gerf“any'
Saudi Arabia,
Singapore, South Africa
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Criteria for Identifying Green Products

The dataon expected green product use clearly indicates that Criteria Used to Identify Green Products

WORLD GREEN BUILDING TRENDS 2021 DATA

many respondentsareinterestedinincreasingtheir use of
these products and systems(see page 32). However, to better

Dodge Data & Analytics, 2021

understand what they are usingnow and what they intend Global Average Top Three
touseinthe future, itis critical tounderstand the criteria i 8% 80%  79%
by which they gauge whether a product canbe considered

greenornot. Therefore, respondents were asked to identify Highly Eneray @

allthe criteriathey use foridentifying green products. The Efficient !

chartatright shows the overall average of responses for each e .
criterion, and the top three countries by share of respondents 3 3

reporting use of that criterion. Bk 3% g

- Being highly energy efficientis the most widely recognized Recycled @ I I I

criterionfor green products,and the share selectingitis Content ; 3

about the same as in 20718. § D sud soth indi

- Notably, there are no significant differences between Arabia - Africa
architects, engineers, contractors, owners or investors ; S0k 80k B0%
ontheimportance of energy efficiency as acriterion for Nontoxic @ I I
green.

- Two other criteriaare recognized by more than half of all ;  China us India

respondentsas critical for green products: recycled content 65% .

and being nontoxic. These were also top criteriain 2018, 3 ; . 55%

although the share selecting each hasincreasedalittle in the Ufecg:t'z I I

current study.

- Architects more frequently select both of these Colombia — Canada - Saudl
than most other types of organizations, with 70%
of architects selecting nontoxic and 63% selecting ; B3% 62% 539%
recycled contentastop criteria. EPDs @ I I l

- Three additional criteriaare selected by between 45% ; :

and 48%, so still influential for awide swath of designand ‘ L AUNZ India China

construction professionals. The performance of each of

theseinthe currentstudyis similar totheir performancein 56% 699, )

2018. 3 ; o

- Lifecycle dataand durability are again more widely purability &%
considered by architects than the other types of [ Saud Canada
organizations. Lifecycle datais also more widely used by Arabla
those doing a majority of green projects(60%). .

-However, there is general agreement across all industry | Rl 45% 45%
stakeholders ontheimportance of environmental Performance @ . .
product declarations(EPDs)as a criterion for selecting Pata India AUNZ i?;é’.;
green products. The one group that exceeds the global
average onthisare those doing the majority of their
projects green, with 2% who use this asa gauge.

- Industry performance datais selected by about one third, Third-Party @ % 12% 8%
asitwasin2018. There are no differences by type of Certification L AUNZ w Sngwore

organizationinthe use of this criterion.

- The share selecting third-party certification for products
hasdropped from16% in2018to 7% in 2021,and evenamong
those doingamajority of green projects, itisjust 14%.
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Sidebar: Greenand Smart Buildings

Green and Smart Buildings

Green buildings increasingly need to also be smart
buildings to achieve their performance goals.

reen buildingand smart

building are two separate

trendsin construction that

seemtobe converging. Whatis
therelationship between green building
and smart building, and canyou have
one without the other?

Green and Dumb?
Canabuildingbe greenand dumb?
What does abuilding that's designed,
built, renovated, operated orreusedin
aresource-friendly way have to do with
smart technology toincrease efficiency
while maintaininga comfortable
environment?

Although agreenbuildingis possible
wihout smarttechnology, “Itis behind
the times,” claims Chris Pyke, Ph.D.,
seniorvice president for product,

US Green Building Council (USGBC)-
affiliated ArcSkoru, Inc., aplatform that
allows buildings to track performance
dataacrossfive categories.

Accordingto Pyke, afteralong
journey, greenand smart converged.
The waitisover. What pushed the
convergence of greenand smart to the
next level?

The pandemic.“Post Covid, asmart
greenbuildingisnecessary,” Pyke
claims. The keyreasonisimproving
indoor air quality (IAQ). Occupants have
become more aware of theissue. To
get people toreturntobuildingsand
feelmore comfortable, landlords must
measure and, if necessary, improve IAQ.
“Thisiswhat it takestoget—and keep —
aClassAbuildinginto operation.”

Smart Building Enables Green
Building

Onceabuildingisoccupied, it must be
smart to minimize energy use. Consider
the heatingand cooling of a multistory

SmartMarket Report

office building. Asmart building can
manipulate itstemperatureinreal
time based on externalandinternal
data. Onthe otherhand, the heating/air
conditioninginatraditionalnon-green
building cycles onand off based onthe
time of day or schedule in particular
limited zones.

Then, there’sindividual control. The
expectationisthatasmartbuilding’s
operationscan be tailored to occupant
preferences. Inasmartbuilding, the
occupant of each unit can often control
the temperature of their space.

Intheory, the ability toincrease
comfort couldleadtoincreased energy
use.However, in practice, thisis not
the case.“The highest performing
buildings deliver superior comfort with
lower energy intensity,” calculates
Pyke. Andthe numbersare significant,
with 25% higher occupant satisfaction
andagreaterthan 40% reduction
ingreenhouse gas emissions per
occupant whenmoving from the lowest
tothe highestlevels of green building
certification. Greenbuildings achieve
this by managing energy outputona
granularlevel, which decreasesthe
amount of energy used, andincreases
the overall efficiency level. “Being
abletobe smartabout the charges
tomanage peakload, trackingusein
realtime, and selectively turning down
heatingand air conditioning leads to
lessenergy use,”Pyke concludes.

Can We Build It?
We already are.

Fiveyearsago, the convergence of
greenand smartwas primarily talk.
Today, buildingowners can choose from
multiple options for their smart green
building.

Concernsregardingair quality have
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grown greatly due to the pandemic and
that’swhere Pyke speculates that the
nextbigleap willbe interms of smart
and green buildings.“The amount of
measured airand what you candowithiit
will be significantly betterinthreetofive
years compared to now.”

However, just because something
canhappendoesnot meanit will. Asking
building ownersto change the way they
build and operate buildingsisabig ask.

Toget owner buy-in, thereareahost
of barrierstoovercome. Costisthe
first hurdle. Asmart green building
costsmoreto construct. Accordingto
a2019 study, the price to construct a
commercial greenbuilding projectrises
by about 1.58% as compared withanon-
greenbuilding. However, the USGBC
reportssignificant savings can be
realizedin operational costs. Note both
sourcesfocusonlyongreenbuildings.

Otherbarriersrevolve around control.
Owners, as wellastenants, want to
control their space. Neither group
isincontrolinasmart building—the
technologyis. This can be particularly
challenging for ownersforwhoma
buildingisaninvestment.

Aparticularly thorny topicis
cybersecurity risks. Ownerswant to
know if the Internet of Thingsis ontheir
network, andif so, if it willintersect with
enterprise security. Thisisagrowing
issue asboththoselookingto cause
harmandthosestrivingto protecta
building’s systems have become more
sophisticated.

Green buildingand smart building
have indeed converged.“Togowhere
greenbuildingis going, abuilding has to
be smart,”predicts Pyke. Buildings that
don't have both elementswill be inlower
demand.m
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Data: Green Building Trends

Changes to Buildings in Response to COVID-19

The COVID-19 pandemic has called attention to the waysin

which the built environment can encourage ordiscourage

the spread of contagions. To betterunderstand the degree

towhich the pandemic hasinfluenced building designand

construction, allrespondents were asked how they have
altered their building projects specificallyinresponse to the
pandemic, and theirresponsesare showninthe chartatright.

- The public messaging about the importance of increasing
fresh/filtered air exchange in buildingsis clearly impactful,
with53% reporting that the pandemic has directly
influenced their choice of HVAC system.

-Thecountriesin North Americaallleadin thisarea.

- Nearly two thirds(64%) of those doing more than 30%
green projectstook thisapproach.

- This mechanical solution was far more widely adopted
thantheinclusion of operable windows, although
for many project types/locations, operable windows
may already be acommon practice and therefore not
reflectedintheresponsesto this question.

- Social distancingisalsoimpacting building design, either
through changesto the layout of a building(38%)or through
the use of sensorsand other loT devicesto track occupancy
(aswellasair quality and other factors)(33%).

-Thetop three countries for use of loT/sensorsareallin
Asia, whereas there isno geographical patternforwide
use of layout for social distancing.

- Overone thirdalsoincluded anindoorair quality monitorin
their projects.

-Thetop three countriesare farabove the global average,
suggesting that thisisvery commonin some markets
anduncommonin others.

-Nearly half(46%) of those who do over 30% of their
projects greenreported this, compared with just 30% of
those with fewer than 15% of green projects.

- No-touch bathroom fixtures were also employed by over one
third.

- Using furnishings and surfaces that help resist the spread of
diseaseisafarlesscommonresponse, used by 20% or fewer
globally.

-Chinaand Indiaare both double the global average in the
share using furnishings with antibacterial coatings, and
Saudi Arabiais more than double in the use of more hard
surfaces.

- Architects(23%)report the use of more hard surfaces
significantly more than the global average, which may
suggest that other types of organizationsare notaware
that those surfaces were beingusedinresponse to
COVID-19.

SmartMarket Report

Changes Made to Building Projects in
Response to COVID-19

Dodge Data & Analytics, 2021

Global Average Top Three
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; i Us Mexico Canada
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Changed Layout
for Greater Spacing
Between Occupants | :
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Indoor Air Quality @ :
Monitor ! !
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Sidebar: Embodied Carbon

Reducing Embodied Carbonin the Built Environment

Addressing embodied carbon is critical to achieve sustainable goals.

y 2060, new constructionis
expectedtoadd 2.5 trillion
square feet of buildingarea
worldwide, doubling the
existing footprintinjust40years.In
about the same period, between 2020
and 2050, half of all greenhouse gas
emissions from new buildings willcome
fromembodied carbon—emissions
fromthe manufacture, transportation,
installation, maintenance and disposal
of building materials. "Embodied carbon
israpidly becoming the mostimportant
part of the conversation,” says Matthew
Black, project coordinator for the World
Green Building Council’'s Advancing Net
Zero(ANZ)initiative.

Unlike operational emissions,
whichaccrue over the lifespan of the
building, embodied carbonis front-
endloaded. Because of that, the short-
and medium-termratio of emissions
skews toward embodied. Over the next
10 years, embodied carbon willaccount
foranestimated 72% of total building
emissions. Coincidentally, 10 years
isalsoabout the amount of time that
remains for preventing global heating
from exceedingacritical 1.5C°increase.
“It'simportant toreduce both types of
emissions,”says Black, “but the urgency
of reductions makes the embodied cuts
more valuable.”

Ambition Loops for Change
More and more businesses,
organizations, cities, subnationaland
national governmentsare receiving that
message. Since WorldGBC updated its
Net Zero Carbon Buildings Commitment
in2018toinclude action onembodied
carbon(inadditiontothe 2030 net-

zero operational emissions challenge),
signatories have doubled year onyear,

alevel of uptake thatisfuelingwhat the
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Council's2021ANZ Status Reportrefers
toasanambitionloop: “"Whenyou see
one set of stakeholders—private sector
business, for example—takingaction
togofurtherand fasterthanexisting
building regulations, they highlight

to policymakersatalllevels that the
marketisready forfurther policy and
regulation,”says Black.

Denmark, forexample, introduced
embodied carbontargetsintothe
country’'sbuilding regulations this
year. The city of London now mandates
whole lifecycle assessments for
allnew development.(Lifecycle
assessmentsinclude both operational
and embodied carbon emissions.)In
the US, three states have passed low-
carbon procurement policies, and the
federal government, six other states,
and numerous citiesare considering
orareinthe processofimplementing
similar policies. Across Europe, 10
national greenbuilding councils have
joined to help deliverthe EU Green Deal,
developing whole-life carbonroad maps
by which theirrespective countries
candecarbonize the built environment
acrossthe entirelifecycle.

Measuring Embodied Carbon
Atthe projectscale, astumbling
block for teams seeking to prioritize
embodied carbonto date hasbeenthe
difficulty of measuringit. Toaddress
this, the Carbon Leadership Forum has
published a Material Baseline Report
that estimates embodied carbon per
product category(although individual
productsvary), andin Europe, Laudes
Foundationand Rambollare leadinga
similar benchmarking effort.
Aninitiative making progress
onglobaltransparency, product by
product,isEC3, afree, open-source

database launched underthe auspices
of the nonprofit Building Transparency,
withinput fromnearly50industry
partners. EC3drawsonarapidly
growing database of embodied carbon
emissions from thousands of third-
party verified Environmental Product
Declarations(EPDs), enabling teams
tocompare alternative products, and
alsotoassesstheir project’sembodied
emissions using building material
quantities from construction estimates
or BIMmodels. Inanother example
of anambitionloop, inthe state of
Washington, where majorindustry
playerssuchas Microsoft, Amazon, and
Skanska are piloting the toolin their bid
processes, average emissions for major
concrete suppliers(those disclosing
their emissions)have dropped 20%.
To foster wideruptake of the tool,
workisnow underway toincrease the
saturation of manufacturers providing
dataandto standardizereporting
globally, says Stacy Smedley, executive
director at Building Transparency.
Ultimately, bringing building-
embodied carbonto net-zerowill require
deepcollaborationacrossthe entire
value chain.”"We're going to need new
business modelsto enableacircular
economy of buildings and the materials
that gointo them,” says Black. “It's going
torequirearadical transformationinthe
way that buildings are produced, used
andreused.” m
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Embodied Carbon

Consideration of the impact of the built environment on
climate change has oftenfocused onthe operational carbon
footprint of those buildings. While thatisacritical issue,

the creation of built assetsalso involves some intensive C0O?
emissionsinthe manufacturing processesand transportation
of materials. As the focus shifts from simply reducing
emissionstoachieving net-zero, attention to thisembodied
carboninbuilding, includinghow materials are treated at the

end of life, becomesincreasingly important.

Reducingembodied carbonisamajorchallengeinthe
industry. Itrequiresadegree of transparency about product
lifecyclesthatisoftennot currently available. It also requires
unifiedactionacrossthe building sector, with manufacturers
and suppliers, designers, contractorsand owners/developers

allplayingaroleinitsreduction.

Inordertounderstand the degree towhich the designand
constructionindustryisaware of and interestedin tackling
these challenges, respondents were asked three questions

aboutembodied carbon:

- Dotheytrytoreduced embodied carbonintheirbuilding
projectsthrough the selection of building products/
materials? The responsesincluded the option of not being

familiar withembodied carbon.

- Those familiar with embodied carbon but not yet actively
tryingtoreduce it were asked what preventsthem from

doingso.

- Those whoreported that theyare trying toreduce embodied
carbon were asked about the share of projects on which they

are seekingtodo so.

Engaging With Embodied Carbon
AWARENESS

Most respondents(82%)are at least aware of the concept of

embodied carbon.

- The highest levels of familiarity with embodied carbon are
reportedin Canada(95%)and Australia/New Zealand(91%).

- Contractors(71%)and owners(77%)are less familiar with
embodied carbonthanare architects(89%), engineers(80%)

andinvestors(92%).

- Aswould be expected, those withalow level of green
involvement(15% or fewer green projects)are less familiar
with embodied carbon(76%)thanthose doing the majority

(overB80%)of their projects green(92%).

Itisnotable, though, that awareness exceeds 70% even
amongthe groups least familiar withit, so the conceptis

pretty well-known throughout the industry.

SmartMarket Report
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Awareness of embodied carbonisanimportantfirst step,
but the findingsreveal that most of the industryis not yet

committed toreducingit.

- Thelargest share of global respondents(36%)do not track

embodied carbon ontheir projectsatall.

- Half of the Canadianrespondents(50%), fall into this
group, anditisalsocommoninthe US(46%), India(43%)

and Colombia(42%).

- Architects(43%)report being familiar with it but not
trackingit significantly more than the global average.

- Alarge share(40%)of those doing very few green

projects(fewerthan15%)also fallinto this category.
- Notably, though, roughly the same percentage(34%)are
trackingit,and about two thirds of them are seeking to

reduceit.
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Em bodied carbonCONT\NUED

-0nethird ormorerespondents from Australia/New
Zealand(34%), Cameroon(38%)and Saudi Arabia(33%)
seektoreduce embodied carbon.

- Significantly fewer contractors(14%)report reducing
embodied carbonthan the global average. Thisis
important, giventhe fact that contractors oftenare
the ultimate purchaser of most building productsand
systems.

-40% of those doing the majority of their projects green
seektoreduce embodied carbon ontheir projects.

- Onaverage, those attemptingtoreduceitdosoonabout
one quarter(24%)of their projects, suggesting that it is still
emergingasacommon practice among this group.

Factors Preventing Organizations From

Reducing Embodied Carbon

Withonly 22% reporting that they try toreduce embodied

carbon, itisimportanttounderstand what prevents

organizations from doing so. Therefore, respondents who are
familiar with embodied carbonbut notyet trying toreduce it
were asked to select any of the sixitemsin the chartatright
that keptthem fromattempting toreduce embodied carbon.
Surprisingly, despite the fact that there was nolimit on the
optionsthat could be selected, no single option was chosen by
half ormore of the respondents. This suggests that thereisno
small set of challenges that the industry needs to overcome,
butthat numerousissues willneed to be tackled to see greater
engagement with the reduction of embodied carbon.

- Not havingenoughinformationisthe topreason, chosen
by 47%. Notably, thisisas biga challenge for those highly
engagedingreenprojectsasitisforthose withlow
engagement, and thereisnodifference by type of company
either, sothisisanindustrywide challenge.

- Limitationsinthe choice of building products was also
selected by arelatively high percentage at 36%. Again, there
was no difference by type of organization or level of green
involvement.

- Around 20% select the next three options.

-Itisnotable that concernabout the cost of dealing with
embodied carbonranks far lower than lack of knowledge
and limitationsin product availability. This may bode
wellforaddressing thisissueinthe future, as more
informationis available.

- The findings suggest thatincludingembodied carbonin
prominent greenrating systems could helptoincrease
engagement withit. Thisisthe only option selected by a
significantly higher percentage of those with high green
engagement than with low green engagement.
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Factors Preventing Organizations From
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Those Familiar With It or Tracking It Who Do
Not Reduce It)

Dodge Data & Analytics, 2021

Do Not Have Enough
Information on How to
Reduce Embodied Carbon

———

(— e

Too Limited in Choice of
Building Products/Materials

(R 227

Too Costly to Reduce

Believe Controlling
Operational Carbon Is More
Important

I

Not Required by Green
Rating Systems

(R 207

p—

- Fortunately, only 10% believe that removing embodied
carbon from projectsisnot currently achievable, which
could bode well for widerindustry engagement with this
issueinthefuture.

Do Not Believe Removing
Embodied Carbon Is Currently
Achievable
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Design for Disassembly

Designfordisassemblyinvolves the selection of building
productsand construction of buildings done with the intent
to easilyreuse building products and systems at the end of
the building’s functionallife. Currently, common practiceis
toassume thatabuildingisdemolished and its components
disposed of, but design for disassembly seeksto create a
circulareconomy, in which everything that canbereusedona
buildingis.

Familiarity With Design for Disassembly

Since asuccessful design for disassembly project beginsin

the early design phases, the intent to create a projectlike this

relies onthe decisions of the ownersandarchitects, andis
influenced by the investors.

Therefore, to betterunderstand awareness of this
approachintheindustry, architects, ownersandinvestors
were asked whether or not they are familiar with the concept
of design fordisassembly andrecovery.

- Asthechartatupperrightreveals, about two thirds of
architectsandinvestorsare familiar with thisapproach, but
only51% of ownersare. Since owners are a key decision-
makerintaking thisapproach, itisclearthat greater
awarenessisneededamong building owners of this practice.

- Engagement with green buildingis directly correlated with
familiarity with design for disassembly, with only about half
of those doing 30% or fewer green projects aware of this
approach, butabout three quarters of those with more green
involvementreporting that they are familiar with it.

- Because the question was only asked of architects, owners
andinvestors, only Australia/New Zealand, Singapore, South
Africaand the US had sufficient responses forameaningful
comparisonwith the global average. Of these four countries/
regions, Australia/New Zealand stands out, with 83% of
respondents who are familiar with thisapproach.

Importance of Using Design for Disassembly
The same group of respondents was asked about the
importance of design for disassembly after being presented
with the following definition:

Design for disassembly is defined as the process of considering
how building projects can be designed so that all the parts and
pieces of the building can be reused at the end of the building
lifecycle.

Thusitsimportance wasrated by all architects, ownersand

investors, notjustthose whoreported being familiar withiit.
Asthe pie chart shows, most of them recognize that this

SmartMarket Report
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Design for Disassembly ...

iseitherimportant orveryimportant(56%). Interestingly, right

now, the remainderis evenly split between those who assign

thisapproachlittle ornoimportance and those who believe it
isabsolutely critical.

- Thereisnosignificant difference between architects,
ownersandinvestorsintheirresponsesto this question.
Thisalignment may be helpful to encourage wider adoption
of thisapproachinthe future.

- Perhaps more surprisingly, those doing a majority of their
projectsgreenare notsignificantly different from the global
average intheirassignment of value to thisapproach.

Factors That Will Drive Wider Use

Architects, engineers, consultants, ownersandinvestors

were asked to select the top two factors that are most

importantto encourage the designindustry to adopt design
for disassemblyasaregularpractice. Theirresponsesare
showninthechartatright.

- Ownerrequirementsrankfirst. It makes sense that owners
candrive thissinceitinvolves how to prioritize selection of
building productsand systems, and because it will influence
the final design of the building.

-0nly 24% of investors consider thisatop factor, but all
other types of organizationsareinagreement about the
importance of the ownerindrivingwider use.

- More collaboration with manufacturersisalso essential,
since how the products and systemsare made caninfluence
the degree to which they canbereused. Therefore, itisnot
surprisingthat thisranks asthe second mostinfluential
factor.

-Nearly half(49%) of those who do the majority of their
projects green believe thiswould be influential, far more
thanthe globalaverage.

- Atthis point, more respondents believe that consultants with
expertiseinthisareacandrive wider adoptionthanmore
classesorcertification, suggestingagreaterimmediate
need for outside help thaninternal expertise.

-0nly 24% of architects, however, select the availability of
consultants with expertise, significantly fewer than the
globalaverage.

- Respondents from China(39%)exceed the global
average for selection of classes and certification.

- About one third clearly prioritize wider industry
understanding of the importance of thisissue, with their
selection of better educational materials that explain why
thisapproachiscritical to greener building.

-China(56%)and the US(42%)both exceed global
averages for selection of this factor.

SmartMarket Report
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Sidebar: Circular Economy

How Green s Additive Manufacturing?

The ability to recycle the materials it uses may be key to its sustainability.

40-foot additive

manufactured stainless

steelbridge openedacrossa

canalin Amsterdam thisyear.
InNew York, additive manufactured
polymer molds made possible hundreds
of complexfaceted precast concrete
componentsintheaward-winning
facade of One South First(2019), part of
the Domino Sugar redevelopment.

Both projects claim environmental
advantages from the use of additive
manufacturing. Forthe bridge, the
designer highlights the technology’s
capacity toreduce the weight of
metal structuresand theirassociated
materialimpacts. For the facade
components, the manufacturer cites
hundreds of pours for the carbon-fiber
ABS forms, compared withthe 15t0 20
typical forwood. But for project teams
prioritizing sustainability, there'san
overall shortage of dataon how various
methods of additive manufacturing
compare with conventional
construction, or with each other.

“Thisisanareaofinterestand
growth,”says Sherry Handel, executive
director of the Additive Manufacturer
Green Trade Association, an
organization foundedin2019in part to
generate lifecycle assessment(LCA)-
based datacomparingadditive and
conventional processes.

Additive manufacturing(AM), also
known as 3D printing(3DP), is the
process of joining materials, usually
layerupon layer, to make objects from
3D modeldata. The processlends
itself toawide range of materials.
A2020review of theliterature on
the sustainability of AM found that
polymers, ceramics, metalsand

compositesare now the focus of
intensive researchtoimprove theiruse,
but despite progress onanumber of
issues, using materials optimization to
minimize energy and waste is still “far
fromaglobal solution”in this sector.!

Reducing Metal Waste
Compared with conventional
manufacturing, metal AM can enable
more complex shapesandtherefore
more structurally efficient structures
usingless material. Metals"high
recyclability and cost also makes them
good candidatesforrecoveryand
reuse, and anumber of established
and start-up companiesare now
working to create circular economies
for AMmetal powders. Forexample, a
compactrecycling foundryinvented
by the start-up MolyWorks Materials
Corporationupcycles scrap metalsto
AM-grade powderinasingle step onsite,
generating 89% fewer greenhouse
gas emissions(using the example of
titanium)thanthe traditional powder.
Fromacirculareconomy perspective,
“I'think metal willwork itself out,” says
Handel.

The Polymer Challenge
Recycling polymersismore
problematic.“There'satremendous
amount of AM polymer waste, justas
inplasticsasawhole,”says Handel,
and she highlights failed builds and
single-userapid prototypesasthe
main sources. Technical challenges,
suchasdegradationandinconsistency
inthe polymer withiterative cycles of
use, as wellasthe sheer size of some of
the manufactured componentstobe
brokendown, hinder the development

of commercial processesforrecovery
andreuse. And because polymersare

relatively cheap, the business case for
solvingtheseissuesisharder to make.

Nonetheless, in Denmark the
Academy for Plastic Recycling, CIRKLA,
ispioneeringthe processing of waste
polymersintoinputsforthe AMindustry,
receivinganawardin2021fromthe
Danish Plastic Federationfora100%
recycled 3D-printing filament.

Inthe US, material design company
Techmerand the Saudi Arabian
multinational chemical manufacturing
company Sabic, withthe support of Oak
Ridge National Labs, are developing
ways toregrind AM polymersandblend
themin new filament. Meanwhile, more
sustainable substitutes for the carbon
orglassfiberstypically usedinpolymer
AM, suchashemp orbamboo fibers
andwood dust, are becomingavailable.
“It's starting to hit the inflection point
where we're going to see commercial
products,”says Kyle Davidson, sales
engineerinthe AMdivision of equipment
manufacturer Cincinnatilnc.

While LCA dataand widespread
circular economies may not be
imminent, anincreasingnumber of
scientific publicationsonissues of
sustainability in AM indicates that
researchersare payingattention, and
solutions forthereuseandrecycling
of materialsand the environmental
impacts of processesareagrowing
priority. Inaccelerating change,
consumer demandand investor focus
are key factors, saysHandel, asare
public sectorleadership, policy and
researchfunding.”Everybody’s trying to
figure out how to do this,” she says.“The
more we talkaboutit, the better.” m

"Colorado, H. A., Velasquez, E. I. G., & Monteiro, S. N.(2020, June 9). Sustainability of additive manufacturing: The circular economy of materials and
environmental perspectives. Journal of Materials Research and Technology. https://www.sciencedirect.com/science/article/pii/S2238785420312278.
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Design for Manufacturing and Assembly (DfMA)

Design for manufacturingand assembly (DfMA)allows for
offsite construction of buildingcomponents with assembly
onsite. Asanapproach, itiswelldocumented to offer greater
certaintyintime and schedule, safer working conditions and
reduced waste. It canalsolead tobetterenergy performance
of buildingsif thatis prioritized by the designteam. It can be
avaluable system for supporting other sustainable goals as
well, aslongasthose goals are well established at the start of
the project.

Respondents were asked about their use of thisapproach,
and theirresponsesare showninthe two charts onthis page.

Familiarity

Thechartbelowrollsup the responsesinto three groups:

those unfamiliar or not sure about their use of DfMA, those

who are familiar with it but notusingit, and those who use it.

- About half of the respondents are not familiar with this
approach.

- The majority of those who are, though, have also tended to
deployiton projects.

- Lack of familiarity ishighamongthose doing fewer than 15%
of their projects green(54%)and among contractors(49%).

- The share of those who are not familiar with/not sure about
DfMAin Colombia(72%)and the US(60%)is significantly
higherthanthe global average.

Use

Three quarters(75%)of those currently using DfMA tend to do
soon10% of their projects or less, demonstrating that it is still
anemerging practice, evenamong those currently using it.

- Engineersand contractors have the highestaverage

percentage of use of DfMA, on 16.2% of projects and 14.9% of

Share of Total Projects That Use DfMA
(Among Those Who Use DfMA)

Dodge Data & Analytics, 2021
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projects, respectively.

- Those with amajority of green projects who use DfMA do so,
onaverage, on16.2%of their projects, while DfMA users with
fewerthan15% green projects onaverage use DfMA ononly
6.9% of their projects.

- The average share of DfMA projectsamongusersin
Singapore(18.9%)is significantly higher than the global
average.

5% to 9%

Fewer Than 5% of Projects

Familiarity With and Use of Design for Manufacturing and Assembly (DfMA)

Dodge Data & Analytics, 2021
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Sidebar: Designfor Manufacturingand Assembly

The Advantages of Design for Manufacturing and Assembly

DfMA helps reduce waste and creates flexibility across the building’s lifecycle.

he story hasbeenthe same
foryears: Constructionis
inefficient—projectsrun
over budgetand take longer
than expected. Whether through
integratingtechnology or new design
and construction methods, the
industryisstrivingto change the
narrative and become more efficient.
One new methodology is Design for
Manufacturingand Assembly(DfMA).

What Is DFMA and Why Now?
Anengineering methodology, DfMA
focusesonelementsof abuilding

that canbe designed forease of
manufacturingand assembly;
allowing for offsite manufacturingand
construction. It offers standardization
and leads to a quicker, more efficient,
and more sustainable construction
process.

The standardizationinherentin DFMA
means certain elements of abuilding
are scalable and swappable. Instead
of each element constructedfroma
bespoke design, abuildingis designed
around standardized components.
Building things custom or bespoke every
timelike we do now in the traditional
construction design processincreases
riskand waste. DfMA, informed by
productizationand standardization,
forlots of complex elementsinareas
of the building like MEP assemblies
and systems, allows designersto
spend more time on customareasand
elements.

Tosomedegree, DfMA hasbeen
aroundforyears.“This[DfMA]has
beenhappeningbehind the walls,
ceilings, and underground —the MEP
[mechanical, electrical, and plumbing]
for20years,”says Amy Marks, VP
industrialized construction strategy &

SmartMarket Report

evangelism for Autodesk.

But thereal gainscome when going
beyond MEP as“more people are
recognizing that the processesand
business models have converged and
it's more efficient to make somethingin
afactorythanonsite,”Marks says.

Benefits

DfMA putslessstrainonthe already
stretched constructionindustry
workforce. Buildinginafactoryrather
than onsiteis more efficientand
requireslesslabor.

Thereisalsoagreenelementto DfMA
becauseit helpseliminate waste. The
machineryinafactoryismore suitable
for scalability and creating products
with exactitude. Creating customized
elementsonajobsiteinvolvesalevel of
trialand error thatis time consuming,
costlyand wasteful.

The benefits of DfMAarealso
evident afterabuildingiscomplete,
asreuse and disassembly have been
considered, leadingtoabuilding thatis
more maintainable. If adesign element
of abuildingneedstobereplaced, it
cansimply be swapped out foranew
one. Since componentsare made
asastandardandatscale, theyare
presumably easier to getand more
reasonably priced.

DfMAmeanslessreliance onthe
local supply chain. Building customized
design elementsrequires many specific
partsorderedforeach project. However,
when elementsare standardized, parts
canbeordered from global supply chain
partnersratherthananew orderfor
eachelementtoonlyafewsuppliers.
Aggregating these partsintoan
assembly also means fewer shipments
of parts, withless carbon footprintand
more certainty of logistics.

44

When constructionhappens
onsite, raw elementsinvolvedin the
construction such as steel, wood, etc.,
need to be onsite before construction
canbegin. While there, they may
be damaged. Onthe otherhand,
manufactured elements canbe brought
toasite whentheyaretobeinstalled.
Lesstime onsite meansless chance that
damage will occur.

Challenges in Implementing
Every changeinprocessesand mindset,
including DfMA, comes with challenges.

Marks acknolwedges that changing
mindset may be the biggest challenge,
since the technology and tools will
advance to assist with these projects.

Another challenge, according to
Marks, isrelated to data."Designers
need to have manufacturingdata
if we expectthemto designaround
manufactured elements.”Having the
dataandunderstanding the parameters
of manufacturingisarelated challenge.
“We haven't enabled [designers]with
the necessaryinformation”about the
dataof the thousands of interdependent
elementsinabuilding.”

How canwe expectdesignersto
know all thisinformation? We can't.
That'swhy Marks believes there needs
tobeatechnology breakthrough that
enablesartificial intelligence and
machine learningto assistin the design
process.

Theimplementation of DfMA will
notlead to cookie-cutter designs.

It willimpact design elementssuch
asfire stairsthat do not distinguish
buildings. Using productized, scalable
construction elements when designing
buildings will lead to lower construction
costs, more sustainability and shorter
constructionschedules. m
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Most Important Green Building Approaches

One goal fromthe start of the launch of the World Green

Building trends study has been to gatherlongitudinal dataon

green buildingtounderstand how the business case, drivers

and challenges have evolved. This goal has meant thatlarge
sections of the survey remain relatively unchangedsince it

was designedin 2012.

However, inthelast nine years, there hasalso been many
approachesand strategies for building green that were not
top-of-mindin 2012, but that now have orare poised to have a
majorinfluence on the performance of the built environment.

Inordertobetterunderstand these topics, new questions
have beenadded. The firstasks respondentsto select the top
three mostimportant ways toimprove sustainability fromthe
listof 10 topics atright. Then, respondents were presented
with the same list and asked which are most likely to be used
ontheirprojectsinthe nextfiveyears. The findings for both
questions forallrespondentsisshowninthe chartatright.

- Generally, the chart shows astrong correspondence
betweenthe approaches considered mostimportant to
improve sustainability and the expectation of future use.

- Italso showsthat thereisnosingle approachregarded by a
majority of respondents as the top way to make the industry
more sustainable, with six out of 10 selected by between one
quartertoone half of respondentsintheirtop three.

Carbon/Energy-Related Approaches

Three of the top five mostimportant approaches specifically

address meanstoreduce energy consumptionand/or the

carbon footprint of building projects.

- The topranked option forbothimportance and future useis
the creation of net-zero/net-positive buildings. Thisreflects
therecognition that only by making the built environment
carbon-neutral canthe goals to minimize the impacts of
climate change be achieved.

-Asthetableonthefollowing page shows, thisis the top
approach selected by architects, engineersand owners,
anditranks second for contractors. Inexpected use
infive years, though, none of the different types of
organizations exceed the global average.

-Canada(67%)and the US(54%)are significantly above
the globalaverage for the importance of thisapproach.
Anevenhigher percentage in Canada(68%)planto
make at least some of their projects net-zeroin the
next five years, but those inthe US planning to do net-
zero projectslags behind those whoidentified it as
important.

—-Thisisnotonly the top selection forimportance by those
doing the majority of their projects green, but the share
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Most Important Approaches to Improve
Sustainability in the Design and Construction
Industry in the Next 5 Years
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Creation of Net-
Zero/Net-Positive
Buildings

47%
46%

Controlling Embodied

Carbon 44%

Strategies to
Increase Resiliency 42%

Passive Building
Design

Prefabrication and
Modular Construction 43%

Design for
Disassembly and
Recovery

Al, Generative Design
and Machine Learning
to Improve Construction
Process*™*

Al, Generative Design
and Machine Learning to
Improve Design Process™

Biophilic Design

Mass Timber

B Ranked in the Top Three
Most Important

W Likely to be Used on
Their Projects

*According to Architects and Owners

**According to Contractors and Owners
who selectitasimportant(61%)significantly exceeds
the globalaverage. They also exceed the global average
inexpected use(68%).

- Controllingembodied carbon ranks second. For more
information on engagement with controllingembodied
carbon, see pages 38-39.

- Architects, engineers, ownersand investorsall have
theimportance of controllingembodied carbonin their
top three approaches, but contractors do not. However,
similar to net-zero, no type of organization exceeds the
globalaverageinanticipated use.

- Australia/New Zealand(43%)is the only location to
significantly exceed the global average in selection of
thisasimportant.
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Most Important Green Building Approaches.......

-However, both Australiaand New Zealand (58%)and
Canada(57%)exceed the average for anticipated use.

-ltranks second for those with a majority of green
projects, anditisthe only otherapproach besides net-
zero selected by a significantly higher percentage(52%)
of them than the global average.

- Passive Building Designis notanew strategy, butit has
receivedincreasedinterest asorganizationslook for waysto
improve theirenergy and carbon performance.

- Architectsare the only ones forwhom thisisrankedin
the top threeinterms of importance, and they are the
only type of organization to exceed the global averagein
expected useinfiveyears(46%).

Strategies to Increase Resiliency

With the impacts of climate change already evident, resiliency
isrecognized asanimportant sustainable approach by about
one third of the total respondents. Given the widespread
nature of the challenge, itis not surprising that there are

no significant differences by the type of organization nor

by countryinthe share of those whorecognize increasing
resiliency asimportant. Itisnotable, though, that the
importance of resiliency is viewed roughly equally regardless
of the level of greeninvolvement by companies.

However, expected use of strategies toincreaseresiliency
dovary by thelevel of greeninvolvement, with over half
(52%) of those doing a majority of green projects planning to
incorporate these strategiesinto their projectsinthe nextfive
years.

Additional Alternative Design and
Construction Approaches

Inaddition to passive building design, there are two other
approachestodesignand construction that can potentially

disrupt standard practices that are selected by between one

quarterand one third of respondents.

- Prefabricationand modular constructionare cited by 31%
asimportant, and they are selected as the third highest for
expecteduseinthe nextfiveyears.

- Prefabrication/modularis the top approachamong
contractors, bothinimportance(see below)andin
expected use(55%).

-0nly Colombia(55%)significantly exceeds the global
averageinitsselection of thisasimportant, but Brazil
(64%)and India(57%)are the only two countriesin the
study to exceed the average of expected use.

- Design fordisassembly requires a different set of priorities
inbuilding designandin the specification of productsand
systemstobe used. Formore information, see pages 40-41.

-0wnersandinvestors have thisranked among their top
most important approaches. However, only architects
have ashare expectingtouseitinthe future that
exceedsthe globalaverage(33%).

- Respondents from Brazil (45%) select thisamong the
mostimportantatahigherrate thanthe global average.
Over half(52%)from Brazil also expect to use itin
the next five years. High use of thisapproachis also
expectedin SaudiArabia(54%).

Other Approaches

Currently, fewer than 25% consider Aland other tools to
improve the designand construction processes, biophilic
design ormasstimbertobeamongthe top two most
important waystoimprove the sustainability of design and
construction. However, the share intending to use all of

these except masstimberinthe next five yearsis over20%,
suggesting that they may be emergingitems for more general
useinthefuture.

Most Important Approaches to Improve Sustainability in the Design and Construction
Industry in the Next Five Years, by Company Type

Dodge Data & Analytics, 2021

Architects

Engineers

Contractors

Owners

Investors

1. Creation of Net-Zero/Net-
Positive Buildings (52%)

1. Creation of Net-Zero/Net-
Positive Buildings (46%)

1. Prefabrication and Modular
Construction (45%)

1. Creation of Net-Zero/Net-
Positive Buildings (48%)

1. Design for Disassembly and
Recovery (57%)

2. Controlling Embodied Carbon
(42%)

2. Controlling Embodied Carbon
(36%)

2. Creation of Net-Zero/Net-
Positive Buildings (35%)

2. Strategies to Increase
Resiliency (31%)

2. Controlling Embodied Carbon
(35%)

3. Passive Building Design (40%)

3. Strategies to Increase
Resiliency (36%)

3. Strategies to Increase
Resiliency (32%)

3.(Tie) Controlling Embodied
Carbon & Use of Design for
Disassembly and Recovery(29%)

3. Strategies to Increase
Resiliency (33%)
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Data: Australiaand New Zealand

Green Building Activity and Trends in
Australiaand New Zealand

110 responses were received from
Australiaand New Zealand, with the vast
majority(108)coming from Australia.
Thisanalysis willcompare those
responsestothe globalaveragesand
examine trendsinthisregion, including
any changessince the previous studyin
2018.Since nearly allresponsesare from
Australia, inthe write-up of the analysis
below, for simplicity’s sake, all findings
will be attributed to Australia.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
Australia has the highest percentage of
those currently doing the majority(more
than 60%)of their projects green. Asthe
table atright shows, the average is 20
points higher thanthe global average.
Theyremain consistent with the levels
of green buildingreportedin2018inthis
region.

The study also shows ahighlevel
of commitmenttoincreasedgreen
buildingactivityinthe nextthreeyearsin
Australia, with61% who anticipate doing
the majority of their projects green by
2024. Again, thisis significantly above
the globalaverage forthose with the
same future expectations.

TOP PROJECT TYPES FOR BUILDING
GREEN IN AUSTRALIA
Respondentsin Australia select the
followingasthe top typesof green
building projects they expect to design
and construct over the next three years.
- New Commercial Construction: 56%

- Existing Buildings /Retrofits: 35%

- New Institutional Construction: 33%

- New High-Rise Residential: 33%

Exceptforslightly more focuson
existing building/retrofits, these
findings are largely consistent with
the top green building types expected
globally and with the expectations
reportedin Australiain2018.

SmartMarket Report

Organizations Doing More
Than 60% of Their Projects
Green(Currently andin
Three Years)

Dodge Data & Analytics, 2021 81%

Global Average AU/NZ

H 2021 m 2024

Social Reasons for Building
Green(Respondents Who
Rated Each as Important/
Very Important)

Dodge Data & Analytics, 2021

Encourages Sustainable Business Practices
76%
76%

Promotes Improved Occupant Health and Well-Being
80%

73%

Increases Worker Productivity
59%
58%

Creates a Sense of Community
57%
55%

Supports the Domestic Economy
58%

51%

Is Aesthetically Pleasing
49%
46%

B Global Average B AU/NZ

Influences

SOCIAL REASONS FOR BUILDING
GREEN

The chartatlowerleft contraststhe
globalaverage of those rating six social
reasons forbuilding greenasimportant/
veryimportantwith theresponses

from Australia. It revealsahigh level of
consistency between the priority of the
socialreasonsglobally andin Australia.

In2018, the top two social reasons
forbuildinggreenin Australiawere
alsoencouraging sustainable business
practicesand promotingimproved
occupant healthand well-being.
However, perhaps surprisingly, in 2018,
slightly more respondents selected
improved occupant healthand well-
being(75%), and slightly fewer selected
encouraging sustainable business
practices(70%). While the differences
areverysmall,and these are clearly the
top two social drivers for green building
in Australia, itis still surprising to see
healthier buildingsreduced inemphasis
during the global pandemic. It is possible
that, because Australiadid abetterjob
avoidingadramatic surgein COVID cases
in2020 than many other globalregions,
itblunted the focus onhow the built
environment canhelpreduce the spread
ofillnessinthatregion.

Three othersocial driverswere also
ratedasimportant/veryimportant by
over half of therespondents: increasing
worker productivity, creatingasense of
community and supporting the domestic
economy. Each of these had similar
scoresin2018. Overall, the findings
suggest consistent attention to many
socialreasonsfor building greenin this
region.

ENVIRONMENTAL REASONS FOR
BUILDING GREEN

More than70% of respondents
from Australiarate all five of the
environmental reasons for building

Dodge Data & Analytics « www.construction.com
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Green Building Activity and Trends in
Australia/New Zealand.......

greenimportant/veryimportant, with

energy conservation selected by 85%,

lower greenhouse gas emissions by

84%, conservation of water and natural

resources by 74% and improved indoor
airquality by 71%.
- Thereisnosignificantdifference
betweenthese findingsand the global
averagesforeach.
- While the generalrank of eachitem has
not changedsince 2018, the share who
consider several of themimportant/
veryimportanthas grown:
-Thoseratinggreenhouse gas
emissionsasimportant grew by
nine points, from75% to 84%.

-The share selecting conserving
naturalresources grew by six
points, from 68% to 74%.

-Thoserating water conservation as
important grew by five points from
69% to 74%.

These findings suggestincreased
influence for several environmental
factorsinthe current decision to build
green.

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Respondents were also asked about the
top triggersthat would encourage them
todomoregreenbuilding projects. The
chartinthe middle columncomparesthe
responses from Australiawith the global
averagesforthe top triggersin Australia.
- Clientdemandsisthe top trigger for
future green projectsboth globally and
in Australia.

- Rightthingtodoandinternal corporate
commitments tie for the second most
important triggersin Australia. While
the share selectingright thingtodo
inAustraliais consistent with the
globalaverage, the share influenced
byinternal corporate commitmentsis
much higher.

- Respondents from Australiaare
lessinfluenced by environmental

SmartMarket Report

Top Triggers for New Green
Building in Australia/New
Zealand

Dodge Data & Analytics, 2021

Client Demands
43%
39%

Right Thing to Do
31%
34%

Internal Corporate Commitment
24%
34%

Environmental Regulations
35%

25%

Market Transformation
24%
25%

Lower Operating Costs
29%
24%

Healthier Buildings
30%

21%

B Global Average B AU/NZ

Dodge Data & Analytics

regulations or healthier buildings as
atriggertoincrease theirnew green
building efforts.

- Since 2018, theimportance of client
demandsin Australiaasatrigger
hasremained about the same, the
importance of doing the right thingand
internal corporate commitments have
increased, and the influence of market
transformation has declined.

TOP BARRIERS TO THE GROWTH OF

GREEN BUILDING

Thetopbarrierstoincreasedgreen

buildingin Australiaare:

- Higher(perceived or actual)First
Costs: 41%

- Lack of Political Support orIncentives:
36%

- Affordability, GreenIs for High End
Projects: 30%

Benefits of Green Building

USE OF METRICS

Most (82%)respondentsin Australia
report that they are using metrics to
track critical benefits of greenbuildings,
roughly consistent with the global
average.

The top metricstrackedin Australia
are lower operating costs(58%),
documentationand certification
providing quality assurance(36%)and
improved occupant healthand well-
being(33%).

« www.construction.com
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Green Building Activity and Trends in
Australiaand New Zealand .......

TOP BENEFITS IN THEIR MARKETS

Respondents were asked to identify

the top business benefits of building

greenintheirmarkets. The chartatright

comparestheresponsesfrom Australia
with the global averages.

- The top three benefitsin Australiaare
lower operating costs, future-proofing
assetsandimproved occupant health
and well-being. Of these, only future-
proofing assetsdiffers notably from
the globalaverage, withamuch higher
share selectingitin Australia.

- Also exceeding global averagesin
Australia are the benefits of fulfilling
corporate/shareholderreporting
requirements.

FINANCIAL BENEFITS OF BUILDING
GREEN

The table below shows the average
reductionsin operating costsreported
fornew green buildingsand green
renovations/retrofits by respondents
in Australia, aswellas owners’average

anticipatedincreasesinassetvalue from

new green buildings by owners.

- Respondents from Australiareport
agreater operating costreduction
onnew greenbuildingsandgreen
renovations thanthe global average,
buttheyare more conservative about
theimpactonasset value.

Use of Green Products

Over half of respondents from Australia
report that they have specified or
installed green productsand systemsin
the following categories:

- Electrical: 59%

- Waste Management: 57%

- Mechanical: 56%

- Building Automation Systems: 53%

They exceedthe globaluse of products
for waste management(listed above),
greenflooring(47%)and furnishings
(39%).

Most Important Business
Benefits of Green Building in
Australia/New Zealand

Dodge Data & Analytics, 2021

Lower Operating Costs
66%
61%

Future-Proofing Assets
33%

56%

Improved User/Occupant Health and Well-Being
62%
55%

Fulfilling Corporate/Shareholder Reporting Requirements

28%

46%

Documentation/Certification Providing Quality Assurance

32%

39%

Increased Productivity for Tenants
22%
26%

Higher Value at Point of Sale
26%
23%

Higher Rental Rates
18%
22%

M Global Average ™ AU/NZ

Financial Benefits of Building Green, Compared With Traditional Buildings

Dodge Data & Analytics, 2021

New Green Buildings Global Average AU/NZ
Average Reduction in Operating Costs in Next 12 Months 10.5% 12.2%
Average Reduction in Operating Costs in Next 5 Years 16.9% 17.8%
Average Increase in Asset Value (According to Owners/Investors) 9.2% 6.3%
Green Renovations/Retrofits Global Average AU/NZ
Average Reduction in Operating Costs in Next 12 Months 1.5% 12.7%
Average Reduction in Operating Costs in Next 5 Years 17.0% 18.8%
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Green Building Activity and Trends in
Australia/New Zealand.......

New Approaches to
Improving Sustainability

TOP APPROACHES

Thechartatright showsthe top most

importantapproachestoimproving

sustainability and theiranticipated use
inthe next five years, accordingto the
respondents from Australia.

- Creation of net-zero/net-positive
buildings and controllingembodied
carbonare the mostimportant means,
according to Australianrespondents.

-Thereisawide, 16-point gap between
Australians and the global average
forthe importance of controlling
embodied carbon.

- Overhalfin Australiaalso expect to
engage with each of these in the next
fiveyears, atleast 10 points more
thanthose who anticipate doingsoin
the global responses.

- Australians are slightly under the share
of globalresponsesinterms of those
who rank many of the remainingitemsas
important, with the exception of mass
timber.

- However, the share who intend to engage
in passive building design, strategies to
increaseresiliency, prefabricationand
modular construction, and design for
disassemblyandrecovery either match
orslightly exceed the global averages,
revealingarigorous engagement with
most of these approaches.

- The share who expect to use mass
timberisdouble the global average of
17%.

EMBODIED CARBON

Nearly all(91%) of respondents from
Australia are familiar withembodied
carbon, and 48% are trackingitonsome
of their projects, with over one third
(34%)reporting that they are also actively
seekingtoreduceit. Thisisfarmore than
are seekingtoaddress embodied carbon
globally(22%), putting Australia at the
forefront of this effort.

SmartMarket Report

DESIGN FOR DISASSEMBLY

When presented with a definition of
design for disassembly, half of the
Australianrespondents(other than
contractors)state thatitis eithervery
important orabsolutely critical to
meet future sustainability needs. They
alsoagree with the global consensus
thatthe best waystoencourage the
designindustrytoadoptthisapproach
asaregularpracticeistoincrease
collaboration with manufacturers(41%)
andforownerstorequireitontheir
projects(38%).

DESIGN FOR MANUFACTURING AND

ASSEMBLY

Arelatively high share of respondentsin
Australia(72%)are familiar with design

formanufacturingand assembly(DfMA).

38% reportactually usingit onprojects
butalmost two thirds of themonly use it
onfewerthan10% of their projects.

50

Most Important Approaches
to Improve Sustainability
(According to Respondents
in Australia/New Zealand)

Dodge Data & Analytics, 2021

Creation of Net-Zero/Net-Positive Buildings
53%
56%

Controlling Embodied Carbon
53%

58%

Passive Building Design

28%

40%

Strategies to Increase Resiliency
28%

46%

Prefabrication and Modular Construction
25%
47%

Design for Disassembly and Recovery
22%

27%

Mass Timber

15%
34%

- Likely to Be Used on
Their Projectsin the
Next 5 Years

B Ranked in the Top
Three Most Important
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Green Building Activity and Trends in Asia

Intotal, 248 responses were received
from 16 countriesin Asia, including
Bangladesh, Brunei, China, India,
Japan, the Republic of Korea, Malaysia,
Pakistan, the Philippines, Russia,
Singapore, SriLanka, Thailand, Turkey
and Vietnam. Of these, three countries
had sufficientreponsesto supporta
statistical analysis: China, Indiaand
Singapore. Please note that the China
datashowninthe chartsandincluded
inthefindingsare from mainland China
onlyand exclude responsesreceived
fromHong Kong, due tothevery
different nature of the green marketin

Hong Kong compared with the mainland.

This sectionexaminesthe top
findings from Asiaand from China, India
and Singapore.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
Overall, fewerrespondents from Asia
(23%)reportthat they engageinahigh
level of green building (more than60%
green projects)than the global average
of 28%. Of the three countries featured,

Singapore hasthe highest percentage of

those doingamajority of their projects
greencurrently, at28%.

At44%, Singapore also exceeds
ChinaandIndiainthe share who expect
tobe building the majority of their
projectsgreeninthreeyears, aswellas
surpassingthe globalaverage of 42%.

ChinaandIndiaare also expectinga
much larger percentage to be building
the majority of their projects green by
2024, with the share of those expecting
tobuild greenat thatlevelinthreeyears
justabout doubling the share of those
doing sonow. However, even with that
growth, they are stillbelow the global
average of 42%.

SmartMarket Report

Organizations Doing More
Than 60% of Their Projects
Green(Currently andin
Three Years)

Dodge Data & Analytics, 2021

India

Asia China Singapore

W 2021 w2024

Social Reasons for Building
Green(Respondents Who
Rated Each as Important/
Very Important)

Dodge Data & Analytics, 2021

Promotes Improved Occupant Health and Well-Being

78%
84%

87%
74

%

Encourages Sustainable Business Practices
76%

78%
83%
73%

Supports the Domestic Economy

84%
73%
78%

60%

Creates a Sense of Community

63%
%

72%

59

%

Increases Worker Productivity

61%

69%
76%
57

%

Is Aesthetically Pleasing

76%

H |ndia

H Asia ™ China W Singapore
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TOP PROJECT TYPES FOR BUILDING

GREEN IN ASIA

- New commercial constructionisthe
top sectorforexpected new green
building projectsin threeyearsin Asia
(55%), followed by new institutional
(45%)and high-rise residential (43%)
projects. Afarlower share(35%)
expect todogreenexisting building
renovation/retrofit projects.

- New commercial constructionis
alsothetop sectorinindia(70%)and
Singapore(40%).

- While ahigh percentage (41%) of
Chineserespondentsalso expecttodo
new green commercial buildings, even
more(64%)expect toengageinnew
green high-riseresidential projects.

Influences

SOCIAL REASONS FOR BUILDING

GREEN

The top two social reasons for building

greenamongAsianrespondentsisto

promote improved occupant healthand
well-beingand to encourage sustainable
business practices, bothrated as
important/veryimportant by over three
quarters.

- Respondents from Singapore generally
tendtorateall the socialreasons for
building green lower thando those from
Chinaand India, with only asmall gap
forencouraging sustainable business
practices but notable differencesfor
most of the other measures.

- Over70% of respondents from India
rate all the social factors highly, except
aesthetics.

ENVIRONMENTAL REASONS FOR
BUILDING GREEN

75% ormore of respondents from
Asiaconsiderall five environmental
reasons for building greenimportant/
veryimportant, withreducing energy
consumption(83%)and improvingindoor
air quality(80%)topping the list.
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- Aswiththe social factors, respondents

fromIndiaare the most enthusiastic, with

90% ormorerating each environmental

reason forbuildinggreenasimportantor

veryimportant.
-Protecting naturalresourcesranks
firstinIndia, selected by 98%.

- All other factors have 93% rating them

highly, exceptimprovingindoorair
quality, with just 90%.

- InChina, reducing energy consumption
most frequently receivesanimportant/
veryimportant rating(82%), followed by
improvingindoor air quality(80%)and
reducing greenhouse gas emissions
(73%).

- Reducing energy and water consumption

tieforfirst placein Singapore, with 76 %

ratingeachasimportant/veryimportant.
Improvingindoorair quality is next, rated

highly by 71%.

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Asthe chartinthe middle columnreveals,

thereisnotablevariationinthe top triggers

for future new green building projectsin

theresponses of those from Asia.

- Overall, the top triggerin Asiais
environmental regulations, but it
isselectedinthetop threefarless
frequently by respondents from China
than by those fromIndia or Singapore.

- Healthier buildings ranks first by farin
China, which correspondsto the high
emphasis placed there onimproving
indoorair quality. Chinese respondents
also more frequently select local
competitionasatriggerthando others
inAsia.

- Otherthanenvironmental regulations,

respondentsfromIndiaalsorankhealthier

buildings and lower operating costs
amongthetoptriggersforfuturegreen
building.

- InSingapore, the only other trigger
besides environmental regulations
selectedinthetopthreebyover30%is
lowering operating costs.
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Top Triggers for New
Green Building

Dodge Data & Analytics, 2021

Environmental Reqgulations

46%

29%
54%
56%

Healthier Buildings

42%

24%

Lower Operating Costs
29%

22%

33%
31%
Client Demands
26%
29%

20%
27%

Right Thing to Do

23%
24%
20%

25%

Higher Building Values

23%
31%
28%
15%

Internal Corporate Commitment

23%
22%
19%
26%

Local Competition

29%

13%
15%

Green Building Activity and Trends in Asia......

TOP BARRIERS TO THE GROWTH OF
GREEN BUILDING
ThetopthreebarriersinAsiatothe
growth of greenbuilding activity are
higher perceived first costs(46%),
affordability(33%), inability to prove the
business case(31%)and lack of trained/
educated green building professionals
(31%).

- InChina, the top barriersare higher
first costs(53%), affordability (44%)
andinability to prove the business case
(35%).

- InIndia, they are lack of trained/
educated green building professionals
(41%),affordability (37%)and high levels
of corruptionintheindustry(33%).

- InSingapore, they are higher first costs
(58%), inability to prove the business
case(40%)andlack of trained/
educated green building professionals
(34%).

Benefits of Green Building

USE OF METRICS

Nearly all(91%) of the respondentsin

Asiareportthat theyare using metrics

totrack the critical benefits of green

building, with no significant differences
betweentherespondentsfrom China,

India or Singapore.

- Thetop metricsbeingusedin Asia
overallarelower operating costs
(70%), improved occupant healthand
well-being(48%), and documentation
and certification providing quality
assurance(46%).

- Chinareportsveryhigh use of
documentation and certification
(60%).

M Asia M China M India M Singapore ~Indiahas a high percentage who
track tenant productivity (32 %).
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Green Building Activity and Trends in Asia......

TOP BENEFITS IN THEIR MARKETS
Respondents were asked to identify the
top business benefits of building greenin
their markets.

- Overallrespondentsin Asiaselect
improved occupant healthand well-
beingasthe top businessbenefitin
theirmarkets. Thisisin contrastto
the globalfindings, in which lower
operating costsrankfirst, although
improved healthand well-beingare
also highly ranked.

- While improved health and well-being
alsotopsthelistin Chinaand India,
lower operating costsis the top benefit
reportedin Singapore, selected by
75%. This percentageisnotably higher
thanthe globalaverage forlower
operating costs, whichis66%.

- Chinaand Indiafall far below the global
averageinthe share of those who
considerlower operating costs one of
the top benefits.

- Anotably high share of Indian
respondents(52%)select future-
proofingassets, far more thanthe
averagein Asiaof 39% or the global
average of 33%.

- Theremainder of the top benefits
of green buildingreportedin Asia—
documentation/certification providing
quality assurance, education of users/

occupantsabout sustainability and
fulfilling corporate/shareholder
reportingrequirements, are all several
percentage points higher thanthe
globalaverage foreach.

FINANCIAL BENEFITS OF BUILDING
GREEN

The table below shows the average
reductionsin operating costsreported
fornew green buildingsand green
renovations/retrofits, as wellasaverage
increasesfor the asset value of new
green buildings by respondentsin Asia.

Use of Green Products

- Top categories for green building
productsand systemsusedinthe
last five yearsin Asiaare building
automation systems(51%), electrical
(47%), waste management(45%),
mechanical(43%), and thermal and
moisture protection(40%).

- Respondents from Chinareport
averyhighuse of green thermal
and moisture protection products
(76%).

-Indiareportsahighlevel of use of
green waste management(69%)
and green furnishings(47%).

-Singaporereports high levels of use
of green mechanical productsand
systems(55%).

Top Benefits of Green

Buildingin Asia

Dodge Data & Analytics, 2021

Improved User/Occupant Health and Well-Being

61%

53%
57

%

64%
Lower Operating Costs
57%

75%

Future-Proofing Assets

52%

Documentation/Certification Providing
Quality Assurance

39%

40%
4%
4%

Education of Users/Occupants About
Sustainability

37%
38%
33%
36%

Fulfilling Corporate/Shareholder Reporting
Requirements
35%
33%
31%
34%

® Asia W China M India M Singapore

Financial Benefits of Building Green, Compared With Traditional Buildings

Dodge Data & Analytics, 2021
New Green Buildings Asia China India Singapore
Average Reduction in Operating Costs in Next 12 Months 10.0% 7.4% 9.8% 10.8%
Average Reduction in Operating Costs in Next 5 Years 15.8% 1.3% 17.8% 16.3%
Average Increase in Asset Value (According to Owners/Investors) 9.0% 9.0% 9.5% 8.2%

Green Renovations/Retrofits

Average Reduction in Operating Costs in Next 12 Months

10.4%

7.6%

11.9%

Singapore

10.7%

Average Reduction in Operating Costs in Next 5 Years

15.4%

12.6%

17.4%

14.6%
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Green Building Activity and Trends in Asia.....

New Approaches to
Improving Sustainability

TOP APPROACHES

The chartsatright show the most

importantapproachestoimproving

sustainability according torespondents
from Asia, and the share who expect to
use these approachesinthe nextfive
years.

- Creation of net-zero/net-positive
buildings and controllingembodied
carbonaretopapproachesinthe
regionoverallandinall three countries.

- Prefabricationand modular
constructionis expectedtobe widely
usedacross Asiaingeneral,andin
Chinaand Singapore.

- Strategiestoincreaseresiliencyare
also expected tobewidely used across
thisregion, but especiallyinIndia.

- Design fordisassembly andrecovery
ranks particularly highinimportancein
Indiaand Singapore.

- Indians also rank the importance of
biophilic designhigher thanthe other
respondents from Asia, and have a
higher sharewhointendtouseitinthe
nextfiveyears.

EMBODIED CARBON

About three quarters(76%) of
respondents from Asia are familiar with
embodied carbon, withaparticularly
high share reporting thisin China
(82%)and India(90%). Over 40% of
respondents from Chinaand India say
thattheyare trackingembodied carbon,
and about one quarter say that they are
actively seekingtoreduceit.

DESIGN FOR DISASSEMBLY
Allrespondents from Asiareport
similar findings for thisapproach, with
nearly half(47%), when provided with
adefinition of it, who believeitisvery
important/absolutely critical to achieve
sustainable goals.
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Most Important Approaches
to Improve Sustainability
(According to Respondents
From Asia)

Dodge Data & Analytics, 2021

Creation of Net-Zero/Net-Positive Buildings

46%
44%
Controlling Embodied Carbon
35%
42%

Strategies to Increase Resiliency
32%
40%

Prefabrication and Modular Construction
32%

46%

Passive Building Design
30%
34%

B Ranked in the Top
Three Most Important

m Likely to Be Used
on Projects in the
Next 5 Years

Most Important Approaches
to Improve Sustainability
According to Respondents
From India)

Dodge Data & Analytics, 2021

p—

Creation of Net-Zero/Net-Positive Buildings
54%
57%

Controlling Embodied Carbon

37%
44%

Design for Disassembly and Recovery
35%
33%
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Green Building Activity and Trends in Europe

Intotal, 1Mresponses were received
from21countriesin Europe, including
Albania, Austria, Belgium, Croatia, Czech
Republic, France, Germany, Greece,
Hungary, Ireland, Italy, Liechtenstein,
Netherlands, Poland, Portugal, Serbia,
Spain, Sweden, Switzerland, Ukraine
and the United Kingdom. Of these, only
Germany had sufficientresponsestobe
analyzedindependently, so this section
willlook atresponsesfromEuropeasa
whole and from Germany in particular.
Ingeneral, the findings from Germany
aremore conservative thanthose
inthe rest of Europe and the global
averages. While many factors could
contribute to the differences between
Germanyandtheresponsesin Europe
ingeneral, one factor that should be
consideredisthat ownerscomprise
39% of the totalresponsesin Germany.
Thisissignificantly higherthanthe
totalin Europe(16%, including Germany,
only 6% if Germany is excluded)and
the average share of the total global
responses of 17%. In addition, the share
in Germany of responses fromarchitects
isonly 9%, compared with 31% of the
other Europeanresponses. Owners
are generally more conservative than
architectsintheirresponsetogreen,
and thislikely contributes to the lower
responsesinmany areas for Germany.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
34% of respondents from Europe
currently report that the majority (over
60%) of their projectsare green, higher
thanthe globalaverage of 28%. However,
Germanrespondents are significantly
below, with only 16% reporting that they
are building green at that level.
Therespondentsfrom Europe also
exceed the globalaverage of 48% who
intend to do the majority of their projects
greeninthe nextthreeyears, with51%
reporting that. While Germany again has

SmartMarket Report

Organizations Doing More
than 60% of Their Projects
Green(Currently andin
Three Years)
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51%

2021 2024

M Europe M Germany

Social Reasons for Building
Green(Respondents Who
Rated Each as Important/Very
Important)

Dodge Data & Analytics, 2021

Promotes Improved Occupant Health and Well-Being
80%
69%

58%

Encourages Sustainable Business Practices

76%
62%

64%

Increases Worker Productivity

59%
40%
39%

Supports the Domestic Economy

58%
46%
52%

Creates a Sense of Community

57%
43%
42%

Is Aesthetically Pleasing

49%
38%
52%

M Global Average ™ Europe M Germany
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alower percentage, itisnotable that
the share of those doing a majority of
greenprojectsis expected todoublein
Germany withinthree years, suggesting
acommitmenttogreenbuildinginthe
future.

TOP PROJECT TYPES FOR BUILDING
GREEN IN EUROPE

Respondentsin Europe select the
followingasthe top three typesof green
building projects they expect to design
and construct over the next three years.
- New Commercial Construction: 44%

- New Institutional Construction: 34%

- Existing Buildings/Retrofits: 34%

Despite being the top choicesin Europe,
allthree arelowerthanthe global
averagesselectingeach. Thismay
suggestahigherlevel of specialization
in Europe, leadingmany respondentsto
select fewer project typesoverall. As the
previous findings demonstrate, it does
notrepresentalower share of overall
greenprojects.

Influences

SOCIAL REASONS FOR BUILDING

GREEN

The chartatright contrasts the global

average of those rating six social

reasons forbuilding greenasimportant/
veryimportantwith theresponsesfrom

Europeand Germany.

- Thetop two socialreasons for building
greenglobally are also the top two
in Europe and German—promotes
improved occupant healthand well-
being, and encourages sustainable
business practices.

- InEurope, these are the only social
reasonsratedasimportant/very
important by more than50% of
respondents. The next two most
importantare supports the domestic
economy(46%)and creates asense of
community(43%).
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- Over half of German respondentsalso
consider supportingthe domestic
economy and the aesthetic quality of
green buildingstobeimportant/very
importantreasonsfor building green.

ENVIRONMENTAL REASONS FOR
BUILDING GREEN
Europeanrespondentslessfrequently
selectallthe environmental reasons
forbuilding greenthan do their global
counterparts.

- Reducing Energy Consumption: 79%
inEuroperateitasimportant/very
importantversus 87% globally

- Lower Greenhouse Gas Emissions: 76%
versus 81%

- Reduce Water Consumption: 70%
versus 80%

- Improve Indoor Air Quality: 70% versus
81%

- Protect Natural Resources: 69% versus
79%

There are no significant differences
betweenthe share of responsesin
Europe asawhole and thosein Germany
selecting each of the five factors.

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Respondents were also asked to select
the top threetriggersthat would
encourage themtodomoregreen
building projects. The top findings for
Europeand Germanyare showninthe
chartinthe middle column.

- Nosingle trigger for Europe asawhole
or Germany specifically is selected by
one third ormorerespondents. The
tight distribution of several triggers
demonstrates that there are multiple
factorsthat canencourage the growth
of green buildinginthisregion, rather
thanone ortwo key factors.

- ThetoptwotriggersinEuropeare
environmental regulationsandright
thingtodo.

- Rightthingtodoisalsoone of the top
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Top Triggers for New
Green Building
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Environmental Regulations
32%
15

32

Right Thing to Do
28%
21%

Healthier Buildings
24%
9%

Market Transformation
22%

1

6%

Client Demands
22%

18%

Lower Operating Costs
20%
9%

Higher Building Values
9%
21%

Internal Corporate Commitment
17%

6%

M Europe ™ Germany

Dodge Data & Analytics

triggersin Germany, tied with higher
building values.

TOP BARRIERS TO THE GROWTH OF

GREEN BUILDING

Respondents were asked to select the

top three barriers facing the growth of

green buildingin their business.

- Thetopresponse for Europe overall,
and by awide margin, is higher
(perceived oractual)first costs,
selectedinthetopthreeby53%.In
contrast, the next most widely selected
barrierin Europeisthelack of trained/
educated green building professionals,
selected by 30%.

- Higherfirst costsisalso the top barrier
inGermany, butitis selected by only
27%.

- Nootherbarrierisselected by
more thanone quarter of German
respondents. Instead, 33% of them say
thatthereare nobarrierstothe growth
of green building.

Benefits of Green Building

USE OF METRICS

Overthree quarters(78%)of

respondentsin Europereport that

theyare using metricstotrackcritical
benefits of green buildings.

- By far, the top metric trackedis lower
operating costs, with55% reporting
thattheydo so.

- The only other two metrics tracked by
more than one quarter of respondents
from Europe are documentation
and certification providing quality
assurance(26%)andimproved
occupant healthand well-being(26%).

- There are no significant differences
betweenthe responses from Germany
and therestof Europe.
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Green Building Activity and Trends in Europe......

TOP BENEFITS IN THEIR MARKETS

Respondents were asked to identify

the top business benefits of building

greenintheirmarkets. The chartat

right comparesthe topresponsesfrom

Europe and Germany with the global

averages.

- The top two benefitsin Europe arealso
the top global benefits: lower operating
costsandimproved user/occupant
healthand well-being.

- Lower operating costsarealsoatop
benefitin Germany. Improved health
and well-beingis adistant fourth
amongthe top benefitsin Germany.

- Arelatively high sharein Europe select
future-proofingassetsand higher
rentalratesamongtheir top business
benefits of building green, more than
those selectingeach globally orin
Germany.

FINANCIAL BENEFITS OF BUILDING
GREEN

The table below shows the average
reductionsin operating costsand
averageincreasesinassetvalue
reported for new green buildings

and greenrenovations/retrofits by
respondentsin Europe and Germany.

new buildingsand greenretrofits than
dotherespondentsinEurope overall.
However, both German and overall
Europeanrespondents expect new
greenassetstogaininvalue byover9%.

Use of Green Products
The top three product categoriesin
which Europeanrespondents have
specified orinstalled green productsin
thelastfiveyearsare:

- Thermaland Moisture Protection: 52%
- Electrical: 45%

- Mechanical: 39%

- Reportedusein Germany of green
mechanical products/systemsis
much lower (17%) than outside of
Germany(49%). Thisislikely due to
the differencein sample noted at
the beginning of this section.

Arelatively high share(22%)in Europe
alsouse mass timber, compared with
just15% globally. Use of masstimberis
less widely reported within Germany(7%)
than outside of it(28%).

Very few Germanrespondentsalso
reportusinggreen furnishings(3%),
especially compared with European
respondents outside of Germany(31%).

Most Important Business
Benefits of Green Building
in Europe

Dodge Data & Analytics, 2021

Lower Operating Costs
66%
51%
42%

Improved User/Occupant Health and Well-Being
62%
43%
24%

Higher Value at Point of Sale
26%
33%
30%

Future-Proofing Assets
33%

40%
30%

Higher Rental Rates
18%

26%
12

%

Fulfilling Corporate/Shareholder Reporting
Requirements

28%

24%

15%

German respondents report much i Global Average M Europe M Germany

lower operating cost decreasesforboth
Financial Benefits of Building Green, Compared With Traditional Buildings
Dodge Data & Analytics, 2021

New Green Buildings Europe Germany

Average Reduction in Operating Costs in Next 12 Months 8.6% 4.2%

Average Reduction in Operating Costs in Next 5 Years 13.2% 8.3%

Green Renovations/Retrofits Europe Germany

Average Reduction in Operating Costs in Next 12 Months 12.3% 6.9%

Average Reduction in Operating Costs in Next 5 Years 17.0% 10.7%
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New Approaches to
Improving Sustainability

TOP APPROACHES
Thechartsatright show the top most
importantapproachestoimproving
sustainability accordingto the
respondents from Europe(excluding
Germany)and those from Germany.

- The top two mostimportantapproaches
toimproving sustainability in Europe
outside of Germany are the creation
of net-zero/net-positive buildingsand
controllingembodied carbon. Notably,
anevengreater share expect to control
embodied carbon on some of their
projectsinthe nextfiveyearsthanthose
whorankitasimportant. The share who
selecteachasimportantandthe share
who anticipate controllingembodied
carbonarealsomuch higher than the
globalaverages.

- Inaddition to wide use of both of
these approaches, ahigh share
of respondents from Europe also
expect touse passive building
design, prefabricationand modular
construction, and strategiesto
increaseresiliency.

- The top approachtoimprove
sustainability according to the German
respondentsis design for disassembly
andrecovery, with over one third
selectingitamongtheir top three
and one third expecting to use this
approach.

EMBODIED CARBON

Most respondents(80%)in Europe are
familiar with embodied carbon,and nearly
40% aretrackingitonatleast some of
their projects. Nearly two thirds of those
trackingitare alsoactively attempting
toreduceit. Those whoarereducingit
report doingsoonnearly one third(31.3%)
of their projects. These findings suggest
that Europeis furtheradvanced than
many other regions globally in addressing
theissue of embodied carbon.
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Most Important Approaches
to Improve Sustainability
(According to Respondentsiin
Europe, Excluding Germany)
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Creation of Net-Zero/Net-Positive Buildings
56%

46%
Controlling Embodied Carbon

46%
54%

Passive Building Design
28%

45%
Strategies to Increase Resiliency

27%
36%

Prefabrication and Modular Construction
27%

4%

Design for Disassembly and Recovery
22%

29%

B Ranked in the Top
Three Most Important

m Likely to Be Used
on Projects in the
Next 5 Years

DESIGN FOR DISASSEMBLY AND
RECOVERY

When presented with a definition of this
approach, over half(54%)of European
respondents consideritveryimportant
orabsolutely critical to meet future
sustainable goals.

Consistent with the overall global
findings, Europeanrespondentsbelieve
that ownerrequirementsand more
collaboration with manufacturersare
the top meansto encourage the design
industry toadopt thisasaregular
practice.

DESIGN FOR MANUFACTURING AND
ASSEMBLY

Over half(59%)of the respondents from
Europe are familiar with design for
manufacturingand assembly, and 30%
have done at least some projects with

58

Dodge Data & Analytics

Most Important Approaches
to Improve Sustainability
(According to Respondents
in Germany)

Dodge Data & Analytics, 2021

Design for Disassembly and Recovery
39%
33%

Creation of Net-Zero/Net-Positive Buildings
27%
27%
Passive Building Design
27%
27%
Strategies to Increase Resiliency
24%
24%
Controlling Embodied Carbon

12%
15%

Mass Timber

12%
18%

B Ranked in the Top
Three Most Important

m |ikely to Be Used
on Projects in the
Next 5 Years

thisapproach. Over half of them, though,
have done so on fewerthan10% of their
projects, suggesting that thisis stillan
emerging buildingapproachin Europe.
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Green Building Activity and Trends in Latin America

Intotal, 218 responses were received
from 15 countriesin Latin America,
including Argentina, Bolivia, Brazil,
Chile, Colombia, CostaRica, El Salvador,
Guatemala, Mexico, Panama, Peru, Saint
Kittsand Nevis, Trinidad and Tobago,
Turks and Caicoslslands, and Venezuela.
Of these, three countries had sufficient
responsesto supportastatistical
analysis: Brazil, Colombiaand Mexico.

This section examinesthe top
findings from Latin America.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
Currently, the share of those doing
the majority(more than 60%) of their
projectsgreenamongall the Latin
Americarespondentsis21%, lessthan
the globalaverage of 28%. Far fewer
reportbuilding greenat thatlevelin
Brazil currently, while Colombiaand
Mexico are slightly above the regional
average, and Mexico matches the global
one.

However, dramatic growthis
expectedinthose doing the majority
of greeninthisregioninthe nextthree
years. Theregional percentage almost
doubles, from 21% currently to 41%
who expect to do the majority of their
projectsgreenby 2024, essentially
closingthe gap with the global average
of 42%.

-Brazilhas the most dramatic
growthinthe share of those
expectingtodoamajority of green
projects by 2024, eveniif it still falls
short of the global average.

- Colombiaand Mexico, though, both
have a high level of growth as well,
with both substantially exceeding
the globalaverage in their three-
year outlook.
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Organizations Doing More
Than 60% of Their Projects
Green(Currently andin
Three Years)
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41%

45%
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Social Reasons for Building
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Promotes Improved Occupant Health and Well-Being

89%
79%
95%
86%

Encourages Sustainable Business Practices

86%
88%
88%
88%

Increases Worker Productivity

65%
58%

66%
72%

Creates a Sense of Community

73%

Supports the Domestic Economy
60%
67%

57%

68%

Is Aesthetically Pleasing
51%
61%
48%
56%

W Latin
America

M Brazil ® Colombia M Mexico
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TOP PROJECT TYPES FOR BUILDING
GREEN IN LATIN AMERICA
The top types of green projects that
Latin Americanrespondents anticipate
doinginthe nextthree yearsare new
commercial construction(50%), new
high-rise residential construction(35%),
existing buildings/retrofits(32%)and
new low-rise residential construction
(32%).

- Farmore respondents from Colombia
(40%)report that they expect to do new
greeninstitutional projectsthanin
Brazil(15%), with Mexico much closer to
theregionalaverage.

- New green high-rise residential
projectsare alsomore commonly
expectedin Colombia(53%)thaninthe
region(35%), orin Brazil(21%) or Mexico
(32%).

Influences

SOCIAL REASONS FOR BUILDING

GREEN

The top two social reasons for building

greenoverallamong Latin American

respondentsare to promote improved
occupant healthand well-being, and
toencourage sustainable business
practices, bothratedasimportant/very
important by over 85% of respondents.

- Promoting occupant healthand well-
beingis particularly influential in
Colombia, butalso highlyinfluentialin
Mexico and Brazil.

- Inaddition to encouraging sustainable
business practices, the ability of
greenprojectstoincrease worker
productivity is particularly influentialin
Mexico, and generally influentialin the
region.

- Creatingasense of community is
particularlyinfluential in Braziland also
generallyinfluentialintheregion.
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ENVIRONMENTAL REASONS FOR
BUILDING GREEN

87% ormore of respondents from

Latin America considerall the
environmental reasons for building
greenimportant/veryimportant, with
only small differences between those
most frequently rated the highest—
reducing energy(94%)and water(91%)
consumption—andtheremainder—
protecting natural resources(89%),
improvingindoor air quality(89%)and
reducing greenhouse gas emissions
(87%). There are also no significant
differences between Brazil, Colombiaor
Mexicointheseratings, suggesting that
the five environmental factorsare all top
driversforgreeninthisregion.

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Asthechartinthe middle column
reveals, thereisnotable variationinthe
top triggersforfuture new green building
projectsintheresponsesof those from
Latin America.

- Overall, the top triggerin Latin America
ismarket transformation, and this
alsoranksinthetop threeforallthree
countries.

- The top triggerin Brazilis healthier
buildings, and thisisinsharp contrast
tothe otherfindingsinLatin America.

- Thetop triggerin Colombiaisinternal
corporate commitment, followed
closely by market transformation.

- The top triggersin Mexico are market
transformationand environmental
regulations. Regulations are farless
importantintherest of theregionthan
theyarein Mexico.

TOP BARRIERS TO GREEN BUILDING
IN LATIN AMERICA
Thetopthreebarrierstothe growth of
green buildingactivityinLatin America
are higher perceived first costs(59%),
lack of political support orincentives
(49%) and lack of public awareness
(34%).
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Top Triggers for New
Green Buildingin Latin
America
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InColombia, farmorerespondents
(71%)select higher perceived first costs,
but the Colombianfindings generally
correspondtotheregional findingsinthe
ranking of the top three obstacles. These
alsorankasthetopthreeinthisorderin
Braziland Mexico.

Benefits of Green Building

USE OF METRICS

Most (83%)respondentsin Latin America

report that they are using metrics to

track critical benefits of green building,
with no significant differences between
respondents from Brazil, Colombia or

Mexico.

- Overhalf(57%)report tracking lower
operatingcostsasaperformance
measure on their green projects.

- Improved occupant health(37%),
and documentation and certification
providing quality assurance(36%)are
alsoused by over one third.

- Overhalf(56%)in Mexico report using
documentationand certification.
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TOP BENEFITS IN THEIR MARKETS

Respondents were asked to identify

the mostimportant benefits of building

greenintheirmarkets. The chartatright

liststhe findings for Latin Americaand
forthe three countries.

- The top benefit, bothregionallyandin
eachcountry, islower operating costs.
However, those in Colombia select this
asatopbenefitmore frequently than
thosein Brazil or Mexico.

- The other major benefitreportedin
Colombiaisimproved occupant health
and well-being. Itisalso influential
regionallyandin Brazil, butless
influential in Mexico.

- Education of users/occupantsabout
sustainability isa top benefitin Brazil.

- Highervalue at point of saleisatop
benefitin Mexico.

FINANCIAL BENEFITS OF BUILDING

GREEN

The table below shows the average

reductionsin operating costsreported

for new green buildingsand green
renovations/retrofits by respondents
inLatin America, Brazil, Colombiaand

Mexico.

- Respondents from Mexicoreport
higher average operating cost
savingsfornew green buildings than
the average regionally. The findings
from Braziland Colombia are more
consistentwith the overallregional

- Forgreenretrofits, the differences
vary based onthelength of time.

- Respondents from Colombiareport
the greatest operational cost
savingsinthefirstyear.

-Those from Brazil reportthe
greatestsavingsinfive years.

Use of Green Products

When asked in which product categories
they have specified orinstalled green
productsinthelastfiveyears, the
respondents from Latin Americamost
frequently selected the following
categories:

- Electrical: 55%

- Building Automation Systems: 43%

- Waste Management: 41%

Therearetwo typesof greenproducts
more widely used in Mexico thanin
Colombia: thermaland moisture
protection(45% versus 25%,
respectively)and furnishings(31%
versus 8%).

New Approaches to
Improving Sustainability

TOP APPROACHES

The chartsonthe following page show
the top mostimportantapproachesto
improving sustainability according to all
therespondents from Latin Americaand
those from Brazil, Colombia and Mexico,

Top Benefits of Green
Building in Latin America

Dodge Data & Analytics, 2021

Lower Operating Costs

69%

Improved User/Occupant Health and Well-Being

%

Documentation/Certification Providing Quality Assurance
34%

30%

33%

35%

Education of Users/Occupants About Sustainability
32%
42%
29%

30%

Higher Value at Point of Sale
32%
36%
22%
42%

Future-Proofing Assets

36%

Fulfilling Corporate/Shareholder Reporting Requirements
23%
15%
28%
32%

findings for this. andthe share who expecttousethose H Latin America M Brazil M Colombia B Mexico
Financial Benefits of Building Green, Compared With Traditional Buildings
Dodge Data & Analytics, 2021
New Green Buildings Latin America Brazil Colombia Mexico
Average Reduction in Operating Costs in Next 12 Months 8.5% 7.0% 8.5% 10.2%
Average Reduction in Operating Costs in Next 5 Years 15.7% 15.5% 15.5% 17.5%

Green Renovations/Retrofits Latin America Brazil Colombia Mexico
Average Reduction in Operating Costs in Next 12 Months 10.9% 7.0% 13.6% 12.0%
Average Reduction in Operating Costs in Next 5 Years 18.5% 21.3% 18.4% 18.4%
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approachesinthe next five years.

- Generally, in Latin America, therange
in percentages of those selecting
the top sixapproachesis quite small,
suggesting that many approaches
are consideredimportantacross the
region.

- Controllingembodied carbonand
the use of prefabrication/modular
constructionare tied as the most
important strategiesregionally, with
more expecting to use prefabrication
and modular constructionin the next
fiveyears.

- Design for disassembly is the most
important strategy in Brazil, along with
controllingembodied carbon. Brazil
isalsouniqueinthat masstimber
and biophilic designare among the
top sixmostimportant approaches.
Alarge share of respondents from
Brazilalsointend to use biophilic
designand prefabricationand modular
constructioninthe nextfiveyears.

- InColombiaand Mexico, the same six
approachesthatare ontopregionally
arealsoontop here.

- Colombiahasaparticularly
high percentage who consider
prefabrication and modular
constructionimportant.

- Mexico hasarelatively high share
whointend to control embodied
carbonontheir projectsinthe next
five years.

EMBODIED CARBON

Most respondents(81%)from Latin
Americaare familiar with embodied
carbon, and 34% report that theyare
trackingit. 19% are attempting toreduce
itcurrently.

DESIGN FOR DISASSEMBLY

When presented with a definition of
design fordisassembly, 60% believe it
iseitherveryimportant orabsolutely
criticalto meet future sustainability
goals.
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Green Building Activity and Trends in the MENA Region

Intotal, 88 responses werereceived

from 12 countriesinthe Middle Eastand
North Africa(MENA), including Algeria,
Bahrain, Jordan, Kuwait, Lebanon, Oman,
Palestine, Qatar, Saudi Arabia, Tunisiaand
the United Arab Emirates. Of these, only
Saudi Arabia had sufficient responses
tobeanalyzedindependently, so this
sectionwilllook atresponses fromthe
wholeregionand from Saudi Arabiain
particular.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
Currently, the level of green buildingin
the MENAregionislower thanthe global
average for those doing the majority
(more than 60%)of their projects green.
Only 1% fromthe MENAregionasa
whole, and 12% from Saudi Arabia, report
engagingingreen building to that degree,
significantly less than the 28% global
average for that level of engagement.
Inboththeregionasawholeand
in Saudi Arabia, the share whoreport
expectingtobethatengaged withgreen
inthreeyearsis more thandouble those
who are doing so now. While this still
falls short of the 42% global average
who expect tobe doing the majority of
their projectsgreen, itdemonstratesa
growing commitment togreenbuildingin
thisregion.

TOP PROJECT TYPES FOR BUILDING
GREEN IN MENA

Respondentsinthe MENAregionselect
the followingasthe top types of green
building projects they expect to design
and construct over the next three years.
- New Commercial Construction: 61%

- New Institutional Construction: 51%

- New High-Rise Residential:49%

- Communities(Mixed-Use Development):

40%

Respondents from Saudi Arabia have
aslightly differentranking, with new
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Promotes Improved Occupant Health and Well-Being
80%
78%

80%

Encourages Sustainable Business Practices

76%
76%
83%

Increases Worker Productivity

78%
80%

Supports the Domestic Economy

58%
75%
7%

Creates a Sense of Community

80%

Is Aesthetically Pleasing

49%
59%
77%
H MENA

B Global Average B Saudi Arabia
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commercial green projects still the top
category, but with the share expecting
todonew green high-rise residential
work(63%)equal to those who anticipate
doing new institutional construction.
Inboththe MENAregionasawhole
andin SaudiArabiain particular, existing
building retrofitsis selected by fewer
thanthe overall global average of 37%
(33% and 31%, respectively), suggesting
agreaterfocusonnewgreenbuilding
constructioninthisregion.

Influences

SOCIAL REASONS FOR BUILDING

GREEN

The chartatright contraststhe global

average of those rating six social

reasons forbuilding greenasimportant/
veryimportantwith theresponsesfrom
the MENAregionasawhole and Saudi

Arabiain particular.

- The top two—promotesimproved
occupant healthand well-beingand
encourages sustainable business
practices—are selected by about the
same percentageinthe MENAregion
astheyare onaverage globally.

- Encouragessustainable business
practicesisthetop socialdriver
forgreenbuildingin Saudi Arabia,
butimproving occupant health and
well-beingisalsoveryimportant
there.

- The share of respondentswhorate the
other four social reasons for building
greenhighlyinthe MENAregionandin
Saudi Arabiaall significantly exceed
the globalaverages.

-InSaudiArabia, the ability of green
buildings to create a sense of
community and to be aesthetically
pleasingare particularlyimportant.

ENVIRONMENTAL REASONS FOR
BUILDING GREEN

77% ormore of respondents fromthe
MENAregion considerall five of the
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environmental reasons for building
greenimportant/veryimportant, with
reducing energy consumption(89%)
andimprovingindoor air quality (87%)
topping thelist. Surprisingly, reducing
water consumption finishes fourth out of
five, butitisstill selectedasimportant/
veryimportantby 82%.

There are no significant differences
betweentheresponsesfromthe
respondents from Saudi Arabiaand the
restof theregiononthese factors.

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Respondents were asked about the top
triggersthat would encourage them
todomoregreenbuilding projects. As
thechartinthe middle columnreveals,
respondents from Saudi Arabiahavea
different perspective on many of the
triggersfromothersinthe MENAregion.
- Thetoptriggerinthe MENAregionasa
whole andin Saudi Arabiais the same—
environmental regulations.

- Environmental regulations are
selected by fewerrespondentsin
SaudiArabiathanintheregionasa
whole.

- The second mostimportant trigger
regionally islower operating costs,
and the thirdis market transformation.
However, these are selected by far
fewerrespondents from SaudiArabia
thanfromtherestof theregion.

- InSaudi Arabia, the second most
importanttriggerisbetter10-year
costs(26%). In contrast, only 15% think
thisisone of the top three triggers
regionally. The higherrating for 10-year
costsoverlower operating costs may
suggest that owner/operatorsare
drivingthe market for greenin Saudi
Arabiamore than building developers,
leading to different priorities for
triggering new work.

SmartMarket Report
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Green Building
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Environmental Regulations
47%
34%

Lower Operating Costs
33%
20%

Market Transformation
26%
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7%

Right Thing to Do
23%
20%

Client Demands
23%
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Higher Building Values
17%
20%

10-Year Costs Better
15%

26%
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TOP BARRIERS TO THE GROWTH OF
GREEN BUILDING

Thethreetop barrierstogrowthinthe
MENA region are higher(perceived or
actual)first costs(39%), lack of public
awareness(39%)andlack of trained/
educated green building professionals
(33%).

In SaudiArabia, the top barrier by far
islack of publicawareness(49%)and the
secondisthelackof trained/educated
greenbuilding professionals(37%).

Benefits of Green Building

USE OF METRICS

Nearlyall(92%)of respondentsinthe

MENAregionreport that they are using

metricsto trackcritical benefits of green

buildings. All of the respondents from

Saudi Arabiareport this.

- The most frequently tracked metric
intheregionislower operating costs,
reported by 63%. Aslightly smaller
share track this datain Saudi Arabia
(56%), whereitis still widely used.

- The top metricusedin SaudiArabia
isdocumentation and certification
providing quality assurance(63%). This
isnearly double the global average
(36%), demonstratingits particular
importance to this market.

- Saudi Arabia exceeds global averages
forseveral other metrics, including:

-Improved Occupant Health and
Well-Being(56% versus 34%)

-Higher Value at Point of Sale (47%
versus 19%)

-Increased Tenant Productivity (41%
versus 14%)

- Higher Rental Rates(34% versus
14%)
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TOP BENEFITS IN THEIR MARKETS

Respondents were asked to identify

the top business benefits of building

greenintheirmarkets. The chartatright

comparesthe top benefits of the MENA
regionand Saudi Arabia with the global
averages.

- The percentage selecting the top two
business benefitsin MENA—lower
operatingcostsandimproved user/
occupant healthand well-being—are
nearly the same as the global averages.

- However, the share selectingeachin
SaudiArabiais much lower.

- Incontrast, the share from Saudi
Arabiaselecting many other benefitsis
much higher than the global or regional
averages, including documentation/
certification providing quality
assurance, future-proofing assets,
andincreased productivity for tenants.
These benefitsare also more widely
trackedin SaudiArabiathantheyare
globally orregionally.

- The Saudis also consider flexibility of
design builtinto green buildingstobea
top benefit far more frequently thando
regional or global respondents.

- Education of users/occupantsabout
sustainability is more widely selected
inthe MENAregion thanin Saudi
Arabia.

FINANCIAL BENEFITS OF BUILDING
GREEN

The table below shows the average
reductionsinoperating costsreported
fornew green buildingsand green
renovations/retrofits by respondentsin
the MENAregionandin SaudiArabia.

Use of Green Products

The top categoriesforgreenbuilding
productsand systemsusedinthelast
fiveyearsinthe MENAregionare thermal
and moisture protection(55%)and
mechanical(51%). Arelatively high share
alsousedgreenbuildingautomation
systems(48%), electrical productsand
systems(43%)and waste management
systems(43%).

Forthe most part, thereareno
significant differencesinthe use of
green products by category between
Saudi Arabiaand therest of theregion,
except flooring(50% in Saudi Arabia
versus 33% in MENA)and mass timber
systems(40% in Saudi Arabiaversus 17%
inMENA).

Top Business Benefits
in MENA

Dodge Data & Analytics, 2021

Lower Operating Costs

66%
65%
43%

Improved User/Occupant Health and Well-Being
62%
64%

51

%
Education of Users/Occupants About Sustainability
32%

38%

26%
Documentation/Certification Providing
Quality Assurance
32%
36%
49%
Future-Proofing Assets
33%
33%
49%
Increased Productivity for Tenants
22%
32%
40%

Flexibility of Design Built Into Green Buildings
20%
30%
45%
Higher Occupancy Rates
16%
25%
34%

M Global Average  m MENA  ® SaudiArabia
Financial Benefits of Building Green, Compared With Traditional Buildings
Dodge Data & Analytics, 2021
New Green Buildings MENA Saudi Arabia
Average Reduction in Operating Costs in Next 12 Months 1.3% 9.9%
Average Reduction in Operating Costs in Next 5 Years 17.7% 15.4%

Green Renovations/Retrofits Saudi Arabia
Average Reduction in Operating Costs in Next 12 Months 8.2% 7.9%
Average Reduction in Operating Costs in Next 5 Years 14.5% 12.2%
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New Approaches to
Improving Sustainability

TOP APPROACHES
Thechartsatright show the top most
importantapproachestoimproving
sustainability accordingto the
respondents fromthe MENAregion,
notincluding SaudiArabia, and the
respondents from Saudi Arabia. Please
note that thisisthe only chartinwhich
the Saudiresponses have beenremoved
fromthe overallMENA ones.

- The Saudirespondentsand those
fromthelargerregionagreeonthe
importance of the creation of net-zero/
net-positive buildings. However, a
much greater share of respondents
inthe largerregion think they will be
creating these projectsthanin Saudi
Arabia.

- Prioritiesthendiverge between the
largerregionandthose in SaudiArabia.
-Prefabricationand modular

constructionand passive building
designare the second and

third most frequently selected
approachesinthe MENAregion,
with the share who planto use them
roughly the same as those who
think they are a priority.

-Biophilicdesignranks second
in Saudi Arabia, and far more
respondentsthinkitisimportant
thanthose who plantoincorporate
itontheir projects.

- Design for disassembly and
recovery ranks thirdin Saudi
Arabia, andin this case, farmore
think that they will be engaged with
these kinds of projectsin the next
five yearsthanselecteditamong
the top three approaches.

- Controllingembodied carbonand
strategiestoincreaseresiliency
bothranklowerin MENA and Saudi
Arabiathantheydo globally. However,
the share planningto use these

SmartMarket Report

Most Important Approaches
to Improve Sustainability
(According to Respondents
in MENA, Excluding Saudi
Arabia)
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Creation of Net-Zero/Net-Positive Buildings

51%
49%

Prefabrication and Modular Construction
42%
43%

Passive Building Design
40%
45%

Strategies to Increase Resiliency
38%
40%

Controlling Embodied Carbon
32%

42%

B Ranked in the Top
Three Most Important

B |ikely to Be Used
on Projects in the
Next 5 Years

approachesisvery similar to the global
share, suggesting that they are still
consideredimportant by many, even

if they did not selectthemintheir top
three.

EMBODIED CARBON

Most respondents(85%)from the MENA
regionare familiar withembodied
carbon, and Saudi Arabia hasroughly
the same share reporting this. Over
40% of respondents fromthisregion
say they are trackingembodied carbon,
and about half of them are actively
attemptingtoreduceit.

DESIGN FOR MANUFACTURING AND
ASSEMBLY

Farmorerespondentsin SaudiArabia
(85%)thaninthe MENAregionasawhole
(68%)report that they are familiar with
design for manufacturingand assembly
(DfMA).
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Most Important Approaches
to Improve Sustainability
(According to Respondents
in Saudi Arabia)

Dodge Data & Analytics, 2021

Creation of Net-Zero/Net-Positive Buildings

43%
34%

Biophilic Design

40%
23%

Design for Disassembly and Recovery

37%
54%

Strategies to Increase Resiliency

34%
54%

Controlling Embodied Carbon

31%
37%

W | ikely to Be Used
on Projects in the
Next 5 Years

B Ranked in the Top
Three Most Important

Amongthose who are actually using
it,itisstillusedonarelatively small
share of projects(14.6% across the
region), suggesting that the use of this
approachisstillemerginginthisregion,
asitisglobally.
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Green Building Activity and Trends in Canada/US

Intotal, 309 responses were received
from Canada(63)and the United States
(248). This section compares these
responsesto each otherandto the global
averagesto betterunderstand green
building trendsinthese two markets.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
The share of those doing the majority
(more than 60%)of their projects green
inCanadaandthe US currentlyisroughly
the same, asthe chartatright shows.
Theyboth exceed the globalaverage
of 28%, suggesting that these long-
standing green building markets have a
relatively highlevel of activity.
Thereisalsoalargeincrease
expectedinthreeyearsinthe share of
those expectingto engageinthatlevel
of green building. Theincreaseis larger
inCanadathaninthe US, but for both
countries, these findings demonstrate
that many respondents expect their
engagement with greenbuilding to
grow. The USfindingsare only slightly
above the globalaverage of 42%, but the
Canadafindingsare notably above that.

TOP PROJECT TYPES FOR BUILDING
GREEN IN CANADA AND THE US
Respondentsin Canadaandthe US
select the following as the top types of
green building projects they will design
and construct overthe next three years.
- Canada
- Existing Buildings/Retrofits: 54%
-New Institutional Construction:
40%
-New Commercial Construction:
33%
- US
- Existing Buildings/Retrofits: 55%
-New Institutional Construction:
52%
-New Commercial Construction:
40%

SmartMarket Report
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80%

76%
78%

Encourages Sustainable Business Practices
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73%
70%

Increases Worker Productivity
59%

49%
50%

Supports the Domestic Economy
58%
46%

52%

Creates a Sense of Community
57%
44%
48%
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49%
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Both marketsare notably above the
globalaverage for green existing
buildings/retrofitsand below average
fornew commercial construction. Itis
possible that the low performance for
commercial constructionisinfluenced
by the sectorshithardest by the
pandemicinboth countries.

Influences

SOCIAL REASONS FOR BUILDING

GREEN

Thechartatlowerleft contraststhe

globalaverage of those rating six social

reasons forbuilding greenasimportant/
veryimportantwith theresponsesfrom

Canadaandthe US.

- Promotingimproved occupant health
and well-beingisthe top choice
globally, in Canadaandinthe US.

- Encouraging sustainable business
practicesisatopfactorforall three
groups.

- Fewerrespondentsinboth Canada
and the US considerincreasing
worker productivity, supporting the
domestic economy, creatingasense
of community and being aesthetically
pleasingtobeimportant/very
importantreasonsforbuilding green
thandorespondents globally. However,
all of these except aestheticsare
consideredimportant by about/just
under half of respondents from Canada
and the US, suggesting that they still
should be considered influential.

ENVIRONMENTAL REASONS FOR
BUILDING GREEN

Respondents from Canadaandthe
USalsoratedtheimportance of five
environmental reasons for building
green. Over70% of Canadianand 75%
of USrespondentsratedallfive as
important/veryimportant, with energy
conservationranked firstforbothat88%
and 87%, respectively.

- While there were no differences
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thatrise tothe level of statistical

significance between Canadaand

the US forany of the environmental

factors, for three out of the four

remaining ones, the share of Canadian

respondentsratingeachasimportant/

veryimportantisatleastfive points

lower thanthe USrespondents.

- Improve Indoor Air Quality: 78 %
Canadaversus83% US

- Reducing Water Consumption: 73%
Canadaversus79% US

-Protect Natural Resources: 71%
Canadaversus76% US

- However, a higher share of Canadians

(86%)rate reducing greenhouse

gasemissionsasimportant/very

important, compared with US

respondents(78%).

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Respondents were also asked about the
top triggersthat would encourage them
todomore greenbuilding projects. The
chartinthe middle column shows the top
triggersfor Canadaand the US.

- Similar triggers apply to both markets.
Evenwhere differences are shown
inthe chart, nonerise tothelevel of
statistical significance.

- Doing theright thingisthetoptriggerin
both markets. Thisisadeparture from
2018:

-1n 2018, client demands was the top
driverinboth markets.

- Environmental requlations scored
higherin Canadain 2018.

- Healthier buildings scored higherin
the USin2018.

- The spread of percentagesforthe
nextfourtriggers—client demands,
healthier buildings, environmental
regulationsand lower operating costs—
is quite narrow, suggesting that each of
theseisanimportantinfluence onthe
marketsinthese two countries.
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48%
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%
42%
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33%
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33%
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25%
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TOP BARRIERS TO THE GROWTH OF
GREEN BUILDING

The top barrierto buildinggreeninboth
Canadaandthe USis higher(perceived
oractual)first cost, selected by about
two thirds(65% and 64%, respectively).

The second most influential barrier
inCanadaislack of political support or
incentives, selected by 44%. Thisisless
ofabarrierinthe US, where only 28%
selectitamongtheir top choices.

Inthe US, the second greatest barrier
islack of market demand(37%), and this
isalsoinfluentialin Canada, selected by
33%.

The only other barrier selected by
more than 30% in Canadaisinability to
prove the business case(32%). Thisis
alsoanothertop barrierinthe US(31%),
alongwith concernsabout affordability/
greenisjust for high-end projects(32%).

Benefits of Green Building

USE OF METRICS

70% of respondentsin Canadaand63%

inthe US use metricstotrackgreen

building performance. Inboth cases,
thisshareislowerthaninmany other
countriesincludedinthe study.

- The most frequently tracked metricin
Canadaandthe USislower operating
costs, tracked by about halfineach
country.

- Only two other metricsare used by 20%
ormorerespondentsin Canadaand
the US.

- Documentation and Certification
Providing Quality Assurance: 35%
in Canadaand 25% inthe US

- Improved Occupant Health and
Well-Being : 23% in Canadaand
20% inthe US
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TOP BENEFITS IN THEIR MARKETS

Respondents were asked to identify

the mostimportant business benefits

of building greenintheir markets. The

chartatright comparestheresponses
from Canadaand the US with the global
averages for each benefit.

- The top two benefits of building
greeninCanadaandthe USarelower
operatingcostsandimproved user/
occupant healthand well-being.

- The percentage of Canadian and
USrespondentsselectingeach
ismuch higher than the global
average.

-These benefitsare also selected
by more thantwice the percentage
of any other benefitincludedin the
study, suggesting theirimportance
inthese two markets.

- Canadianrespondents more frequently
select future-proofingassetsasa
top benefitintheirmarket thando
respondentsinthe US.

- USrespondents more frequently
consider education of users/
occupantsabout sustainability atop
benefitthandothosein Canada.

FINANCIAL BENEFITS OF
BUILDING GREEN

The table below shows the average
reductionsin operating costsreported
for new green buildingsand green

renovations/retrofits, and average

increasesintheassetvalue of newgreen

buildings.

- Canadians generally expect to see
betterreturnsfromtheirgreen
investments onnew green buildings,
with expectations of lower operating
costsandbiggerincreasesinasset
valuethaninthe US.

- However, the USrespondents expect to
see betterreturnson theirinvestments
ingreenrenovations/retrofits.

Use of Green Products

Respondentswere asked about the

top product categories for which they

specified orinstalled green productsin

thelastfiveyears.

- The top categoryforbothis
mechanical, but Canadianrespondents
(82%) far more frequently used green
products/systemsin this category than
did those from the US(66%).

- The othertop categories foreach
include electrical products, thermal
and moisture protection, finishes
and flooring, with no significant
differencesintheirresponsesforeach.

- 38% of Canadians expect to use mass
timber structural systemsin the next
five years, compared with 25% inthe
USand 28% globally.

Top Benefits of Green
Building in Canada and the US

Dodge Data & Analytics, 2021

Lower Operating Costs

87%

80%

Improved User/Occupant Health and Well-Being
62%
79%
75%

Future-Proofing Assets
33%

38%
19%

Documentation/Certification Providing Quality Assurance

32%
30%
27%

Education of Users/Occupants About Sustainability
32%
24%

33%

Increased Productivity for Tenants
22%

24%

25%

Flexibility of Design Built Into Green Buildings
20%

24%
20%

M Global Average ™ Canada W US

Financial Benefits of Building Green, Compared With Traditional Buildings

Dodge Data & Analytics, 2021

New Green Buildings Canada us

Average Reduction in Operating Costs in Next 12 Months 12.8% 12.3%
Average Reduction in Operating Costs in Next 5 Years 19.3% 17.9%
Average Increase in Asset Value (According to Owners/Investors) 8.2% 6.7%
Green Renovations/Retrofits Canada us

Average Reduction in Operating Costs in Next 12 Months 10.4% 13.5%
Average Reduction in Operating Costs in Next 5 Years 15.1% 17.9%
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New Approaches to
Improving Sustainability

TOP APPROACHES
Thechartsatright show the top most
importantapproachestoimproving
sustainability according torespondents
from Canadaandthe US.

- The same sixapproachesare
selected by the highest percentage of
respondents from Canadaandthe US.

- Bothagree thatthe topapproachis
the creation of net-zero/net-positive
buildings.

- Controllingembodied carbonranks
secondinCanadaand fourthinthe US.

- Strategiestoincreaseresiliency rank
secondinthe USandfourthinCanada.

- More Canadianrespondents(57%)
anticipate that they will seek to control
embodied carbon on projectsand
create more net-zero/net-positive
buildings(68%)the next five years
thanthoseinthe US(40% and 50%,
respectively), but otherwise, there are
nosignificantdifferences between
Canadaandthe USinexpected use of
these top sixapproaches.

EMBODIED CARBON

Nearly all Canadians(95%)state that
they are familiar with embodied carbon,
farmore thaninthe US(84%). More
Canadiansalsoreporttrackingiton
their projects(37%)than dothosein

the US(26%). However, over three
quarters(78%)of those who are tracking
embodied carbonintheUSarealso
attemptingtoreduceit, comparedwith
68% of those trackingitin Canada.

DESIGN FOR DISASSEMBLY

When presented with a definition of
design fordisassembly, more Canadian
respondents(56%)consideritvery
important orabsolutely critical to meet
future sustainability goals than do those
inthe US(35%).
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Most Important Approaches
to Improve Sustainability
(According to Respondents
in Canada)
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Creation of Net-Zero/Net-Positive Buildings
67%
68%

Controlling Embodied Carbon
4%

57%

Passive Building Design

38%

44%
Strategies to Increase Resiliency

30%
49%

Prefabrication and Modular Construction
30%
37%
Design for Disassembly and Recovery
24%
21%

B Ranked in the Top
Three Most Important

m Likely to Be Used
on Projects in the
Next 5 Years

Respondents from both countries
agree that ownersrequiring design for
disassembly ontheir projectsand better
education materialsonitsimportance
arecriticaltohelpitbecomeamore
commondesign practice. However, more
USrespondents(44%)than Canadians
(28%)also see the value of more
collaboration with manufacturers, and
more Canadianrespondents(34%)than
thoseinthe US(21%)regard consultants
withexpertiseinthisareaasimportant.

70 Dodge Data & Analytics

Most Important Approaches
to Improve Sustainability
(According to Respondents
inthe US)

Dodge Data & Analytics, 2021

Creation of Net-Zero/Net-Positive Buildings
54%
50%

Strategies to Increase Resiliency
37%

49%

Passive Building Design
35%
37%
Controlling Embodied Carbon
33%
40%

Prefabrication and Modular Construction
27%

4%

Design for Disassembly and Recovery
7%
19%

B Ranked in the Top
Three Most Important

m Likely to Be Used
on Projects in the
Next 5 Years
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Green Building Activity and Trends in Sub-Saharan Africa

Intotal, 123 responses were received
from11countriesin Sub-Saharan Africa,
including Botswana, Cameroon, Kenya,
Mauritius, Namibia, Nigeria, Rwanda,
South Africa, Tanzania, Ugandaand
Zimbabwe. Of these, only Cameroonand
South Africa had sufficientresponses
tobeanalyzedindependently, so this
sectionwilllook atresponses fromthe
wholeregionand fromthose countries in
particular.

Green Building Market Activity

CURRENT AND FUTURE ACTIVITY
Currently, the share of respondents from
Sub-Saharan Africawho do a majority

of green projects(over 60%)is 21%,

lower thanthe globalaverage of 28%. In
Cameroon, thatshareisonly11% andin
South Africa, itis 24%.

The share of those who expecttodo
amajority of their projects greeninthe
futureisexpectedtogrowintheregion
atamoderatelevel,and Cameroonin
particularhasthebiggestgaininthisarea,
more than double those currently engaged
atthatlevelingreenbuilding. South
Africastillexpectstohave thelargest
shareintheregionwith that highlevel of
greeninvolvement, but eventheirlevel of
engagementis below that of the global
average(48%).

TOP PROJECT TYPES FOR BUILDING
GREEN IN SUB-SAHARAN AFRICA
Respondentsin Sub-Saharan Africaselect
the followingasthe top typesof green
building projectsthey planto designand
construct overthe nextthreeyears.

- New Commercial Construction: 52%

- New Low-Rise Residential: 45%

- New Institutional Construction: 43%

- Existing Buildings/Retrofits: 41%

The focusonnew greenlow-rise
residentialis more prominentin this
regionthanin most of the otherregions
includedin this study.
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Sub-Saharan
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W 2021 m 2024

Social Reasons for Building
Green(Respondents Who
Rated Each as Important/Very
Important)
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Promotes Improved Occupant Health and Well-Being

87%
93%

Encourages Sustainable Business Practices
76%
87%
89%
87%

Increases Worker Productivity

89%

Supports the Domestic Economy

81%

Creates a Sense of Community

85%

Is Aesthetically Pleasing
49%

64%
70%
56%

M Global
Average

® Sub-Saharan M Cameroon M South
Africa Africa

There are no significant differences
inthe share who expecttodoanytype
of greenprojectsinthe nextthreeyears
between the overallregion, Cameroon
and South Africa.

Influences

SOCIAL REASONS FOR BUILDING

GREEN

Thechartatlowerleft contraststhe

globalaverage of those rating six social

reasons for building greenasimportant/
veryimportantwith theresponsesfrom

Sub-Saharan Africa, Cameroonand

South Africa.

- Thetop two social reasons for building
greeninthe Sub-Saharanregionas
awholearealso the top two globally:
promotesimproved occupant health
and well-beingand encourages
sustainable business practices. In
thisregion, though, eachisrated
important/veryimportant by 87%,
notably more thanthe global average.

- Thetop three social reasons for
building greeninCameroonare
improved occupant healthand well-
being, encouraging sustainable
business practicesandincreasing
worker productivity.

- InSouth Africa, encouraging
sustainable business practicesranks
slightly higher than promotesimproved
occupant healthand well-being.

- The other two notable social
reasons for building greenin
South Africaare increasingworker
productivity and supporting the
domestic economy.

- Aestheticsisamoreimportantdriverin
thisregionthanitisglobally.

ENVIRONMENTAL REASONS FOR
BUILDING GREEN

86% or more of respondents from
Sub-Saharan Africa considerall five of
the environmental reasons for building
greenimportant/veryimportant, with
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reducing energy consumptionand
protecting natural resources(both
91%)rankingfirst, reducing water
consumption close behind at 90% and
improvingindoorair quality and lower
greenhouse gas emissions bothat86%.
Similar to the social reasons for building
green, thesetendtobe higherratedin
thisregionthaninmanyotherregions
includedinthe study.

There are no significant differences
betweenthe countriesandtheregional
ratings for any of these environmental
factors.

TOP TRIGGERS FOR MORE GREEN
BUILDING PROJECTS
Respondents were also asked about the
top triggersthat would encourage them
todomoregreenbuilding projectsand
theirresponsesare showninthe chartin
the middle column.

- Regionally, the top triggersare
environmental regulationsand
healthier buildings. Doing the right
thingandlowering operating costsare
clearlyinfluentialas well.

- Environmentalregulationsisthe
top triggerin Cameroon, followed
closely by right thingto doand market
transformation.

- Rightthingtodoisthetop triggerin
South Africa, with environmental
regulations and healthier buildings
aclose secondand third, and lower
operatingcostsalsoselectedbya
significant share of respondents.

TOP BARRIERS TO THE GROWTH OF

GREEN BUILDING

Forthe most part, the top barriers to

green buildingare commonacross

the Sub-Saharanregion, withno

statistically significant differencesin

the percentages whoreportthemin

Cameroon or South Africa.

- The top barriertothe growth of green
buildingin Sub-Saharan Africaislack
of publicawareness, reported by 43%.

SmartMarket Report

Top Triggers for New Green

Building in Sub-Saharan
Africa

Dodge Data & Analytics, 2021

Environmental Requlations

4%
48%
38%

Healthier Buildings

40%
30%
37%

Right Thing to Do

37%
4%
40%

Lower Operating Costs
33%

26%
34%

Client Demands

26%
20%
19%

Market Transformation
21%
4%
19%

M Sub-Saharan ™ Cameroon M South
Africa Africa

Dodge Data & Analytics

- Otherimportant barriersinclude lack
of political support orincentives(39%),
lack of trained/educated green building
professionals(30%)and higher first
costs(29%).

Benefits of Green Building

USE OF METRICS

Three quarters of respondentsin

Sub-Saharan Africareport that theyare

using metricsto track critical benefits

of green buildings. These findings are

relatively consistent with the global

average of 79%.

- Thesharedoingsoin Cameroon(57%)
islower thantheregionalaverage.

- The share doingsoin South Africa
(84%)is higher.

The most common metric tracked inthe
Sub-Saharanregionislower operating
costs, whichisused by 60%, roughly the
sameasthe globalaverage(59%).

The second most common metric
isdocumentation and certification
providing quality assurance, whichis
onlyusedby 33%. Again,the percentage
using thismetricin Sub-Saharan Africa
isclosetotheglobal share, whichis 36%.

There are nosignificantdifferences
inthe use of specific metricsin
Cameroon or South Africa.

TOP BENEFITS IN THEIR MARKETS
Respondents were asked to identify the
top business benefits of buildinggreenin
theirmarkets. The chart on the following
page comparestheresponsesfrom
theregionasawhole, Cameroonand
South Africa, contrasted with the global
average for each benefit.
- Thetop two benefitsintheregion
are also the top two globally: lower
operating costsandimproved
occupant healthand well-being.
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- Also highlyimportantin Cameroon
areimproved healthand well-being,
and education of occupantsabout
sustainability. Infact, the share
selectingoccupant educationintheir
top threein Cameroonismorethan
double the global average.

- The top benefitin South Africais
improved occupant healthand well-
being, followed closely by lower
operating costs.

- Future-proofingassetsisselected by
ahighershare of respondentsin South
Africathanin Cameroon, regionally or
globally.

FINANCIAL BENEFITS OF BUILDING

GREEN

The table below shows the average

reductionsin operating costsreported

for new green buildingsand green
renovations/retrofits by respondents

in Sub-Saharan Africa, Cameroon and

South Africa. For some of the data, the

sample size from Cameroonis too small

for comparison with the others.

- South Africais slightly more
conservative thantheregioningeneral
and Cameroonin particularinits
expectations forone-yearand five-
year operational cost savings fromnew
green buildings.

- Itisalsomore conservativeinits
estimation of one-year operational
costsavings fromgreenrenovations/
retrofits, but the five-year estimation
correspondstotheregionalone.

The operational cost savingsand asset
valueincreases expected fromgreen
building make acompelling business
caseinthisregion.

Use of Green Products

The top categories forgreenbuilding
productsand systemsusedinthelast
five yearsin Sub-Saharan Africaare
electrical(selected by 59%)and waste
management(51%). Other product
categoriesare selected by one third
or fewer, and there are no significant
differencesinthe use of these product
categories between Cameroon, South
Africaandthelargerregion.

Most of theregional respondents
expect touse each category more
broadlyinthe next five years.

- Over60% plantouse green electrical
and waste management products.

- Over50% plantouse green mechanical
productsand systems.

- Over40% plantouse greenthermaland
moisture protection, finishes, flooring,
and buildingautomation systems.

Top Benefits of Green
Building in Sub-Saharan
Africa

Lower Operating Costs

85%
57%
Improved User/Occupant Health and Well-Being
62%
66%

687%
63%

Education of Users/Occupants About Sustainability

67%

35%
Future-Proofing Assets

33%
34%
22%
43%

Flexibility of Design Built Into Green Buildings

20%
33%
33%
31%

Documentation/Certification Providing Quality Assurance

32%

31%
30%

31%

Higher Value at Point of Sale B Global Average

26% B Sub-Saharan
28% Africa

15% B Cameroon
26% B South Africa

Financial Benefits of Building Green, Compared With Traditional Buildings

Dodge Data & Analytics, 2021

New Green Buildings

Sub-Saharan Africa

Cameroon South Africa

Average Reduction in Operating Costs in Next 12 Months 10.7% 1.5% 10.4%
Average Reduction in Operating Costs in Next 5 Years 20.4% 21.5% 19.6%
Average Increase in Asset Value (According to Owners/Investors) 1.3% N/A 11.8%

Green Renovations/Retrofits Sub-Saharan Africa Cameroon South Africa

Average Reduction in Operating Costs in Next 12 Months 11.5% N/A 10.0%

Average Reduction in Operating Costs in Next 5 Years 17.3% N/A 17.0%
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New Approaches to
Improving Sustainability

TOP APPROACHES

Thechartsatbottom show the top

sixmostimportantapproachesto

improving sustainabilityaccording to the
respondents from Sub-Saharan Africa,

Cameroonand South Africa.

One overall characteristic of all

three chartsisthat the percentage of

thoseintendingtouse eachapproach

inthe next three years exceedsthose
who placeditintheirtop three most
important. Thissuggestsan overall
regional commitment toarange of these
approaches, ratherthantojustthethree
they selected as mostimportant.

- Thereisgeneralagreementabout the
importance of the creation of net-zero/
net-positive buildingsand reducing
embodied carbon, although for South

Most Important Approaches
to Improve Sustainability
(According to Respondents
in Sub-Saharan Africa)

Dodge Data & Analytics, 2021

Creation of Net-Zero/Net-Positive Buildings
43%

50%

Strategies to Increase Resiliency
39%

51%

Controlling Embodied Carbon

36%
49%

Prefabrication and Modular Construction
34%

45%

Passive Building Design
33%

43%

Design for Disassembly and Recovery
26%

31%

B Ranked in the Top
Three Most Important

B Likely to Be Used
in the Next b Years

SmartMarket Report

Africa, embodied carbonranks lower
thanitdoesregionally.

- Strategies forincreasingresiliency are
particularlyimportantintheregionas
awholeandin Cameroonin particular.
Theyarealsoveryimportantin South
Africa, buttoaslightly lesserdegree.

- Thereverseistrue of passive design,
whichisimportantinall three, but
slightly more importantin South Africa
thanregionally orin Cameroon.

EMBODIED CARBON

About three quarters(77%) of
respondents from Sub-Saharan
Africareportthat theyare familiar
with embodied carbon. One third of
therespondentsreportthattheyare
currently trackingitontheir projects,
andtwo thirds of themare actively
seekingtoreduceit.

Most Important Approaches
to Improve Sustainability
(According to Respondents
in Cameroon)

Dodge Data & Analytics, 2021

Strategies to Increase Resiliency
63%
78%

Creation of Net-Zero/Net-Positive Buildings
37%
44%

Controlling Embodied Carbon
37%
59%

Prefabrication and Modular Construction
33%
59%

Passive Building Design

22%
37%
Design for Disassembly and Recovery
19%
22%

B Ranked in the Top
Three Most Important

H Likely to Be Used
inthe Next 5 Years
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DESIGN FOR DISASSEMBLY

Over half of therespondents in
Sub-Saharan Africa (58%)consider
usingdesign for disassembly very
important orabsolutely critical to meet
future sustainability goals.

They have aslightly different
perspective thanthe globalaverageson
whatismostimportanttoencourage the
designindustry toadoptthisasaregular
practice. While alarge share(40%)select
ownersrequiring thison their projects
asatopdriver,evenmore find that
collaboration with manufacturers(43%)
and better educational materialson the
importance of thisapproach(42%)are
top factors,andanotable percentage
(35%)also believe consultants with
expertiseinthisareawould be
influential.

Most Important Approaches
to Improve Sustainability
(According to Respondents
in South Africa)

Dodge Data & Analytics, 2021

Creation of Net-Zero/Net-Positive Buildings
47%
54%
Prefabrication and Modular Construction
37%

4%

Passive Building Design
35

32

46%

Strategies to Increase Resiliency
34%
44%

Controlling Embodied Carbon
34%
46%
Design for Disassembly and Recovery
26%
32%

B Ranked in the Top
Three Most Important

H Likely to Be Used
inthe Next b Years
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Dodge Data & Analytics conducted the

2021 World Green Building Trends Study

amongthe global AEC and building

ownercommunity toachieve the

following objectives:

- ldentify triggers, obstaclesand
reasons foradopting green

- Measure currentand future levels of
green buildingactivity

- Measure theimpact of green building
practices onbusiness operations

- Profile the use of green building
products

- Betterunderstand the current
engagement with new oremerging
approachestogreenbuilding.

Many questionsinthe study remained
the same or similar to questionsin
the previous studies conductedin
2012,2015and 2018 in order to better
understand global trends.
Theresearchwas conducted
throughanonline survey fromdJune to
August 2021. It was fielded using panel
providers, sent tothe Dodge database
list of industry professionals and
offered through outreach by various
partnerorganizations. Theseinclude:
- Many greenbuilding councils
worldwide, withresponses from
green building councilmembers
coming fromthe following countries:
Argentina, Australia, Austria, Bahrain,
Bolivia, Brazil, Cameroon, Canada,
China, Colombia, CostaRica, Egypt,
ElSalvador, Germany, Greece,

Guatemala, Hong Kong, Hungary, India,

Ireland, Italy, Jordan, Kenya, Lebanon,
Malaysia, Mexico, Netherlands, New
Zealand, Panama, Peru, Philippines,
Poland, Qatar, Serbia, Singapore,
South Africa, South Korea, Spain,
Sweden, Switzerland, Turkey, United
Arab Emirates, UK, USand Zambia.

- Industry associations
«The American Institute of

Architects(AIA)

- Architects’Council of Europe(ACE)

SmartMarket Report

- The Chartered Institute of Building

«Latin-American Federation of
Contractors'Associations(FIIC)

«Instituto Mexicano Del Edificio
Inteligente (IMEI)

«Royal Institution of Chartered
Surveyors(RICS)

- US Green Building Council(USGBC)

Survey Respondents

Atotal of 1,207industry professionals
respondedtothe survey. The
breakdown of responsesisasfollows:

- Architects/Designers: 23%

- Engineers: 15%

- Specialists/Consultants: 23%
- Contractors/Builders: 15%

- Owners/Developers: 20%

- Investors: 3%

42% of respondentsare membersofa
national GBC.

Forthefirsttime, thosewhodoa
majority of non-building(horizontal)
projects, suchasroads, tunnelsand
bridges, wereincludedinthe study.
Those who fellinto that category made

up 8% of the totalresponses. Previously,

those doing a majority of non-building
(horizontal) projects were screened out.
Respondentsarelocatedin
79 countries, withafulllistonthe
following page. The reportincludes
detailed analysis of responses from
13 countries/regions with a sufficient
level of response to support statistical
significance: Australia/New Zealand,
Brazil, Cameroon, Canada, China
(mainland Chinaonly), Colombia,
Germany, India, Mexico, Saudi Arabia,
Singapore, South Africaand the US.
These detailed findings, alongwith the

largerregional findings, can be found on

pages 47through 74.
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Definition of Green Building
When asked toidentify theirtotalgreen

buildingactivity, the following definition
was provided to therespondents.

Ataminimum, forabuilding project to

be considered green, it mustinclude the

following:

- Efficientuse of energy, waterand
otherresources

- Pollutionand waste reduction
measures, and the enabling of reuse
andrecycling

- Good indoor environmental air quality

- Consideration of the environmentin
design, constructionand operation

Inaddition, green building projects

include as many of the following as

possible:

- Use of renewable energy, suchas solar
energy

- Use of materials that are nontoxic,
ethicaland sustainable

- Consideration of the quality of life of
occupantsindesign, constructionand
operation

- Adesignthat enables adaptationtoa
changing environment

- Acommitment to net-zero carbon
emissions

The final part of the definition, a
commitment to net-zero carbon
emissions, was anew additionin 2021
and not part of the definitionin the
previous studyin2018.
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Methodology

Theresultsinthisreportare drawn from survey respondents from the following 79 countries. See region/country-specific results on

pages 47-74.

Afghanistan
Albania
Algeria
Argentina
Australia
Austria
Bahrain
Bangladesh
Belgium
Bolivia
Botswana
Brazil
Brunei
Cameroon
Canada
Chile

China(mainland
and Hong Kong)

Colombia
CostaRica

SmartMarket Report

Croatia

Czech Republic

El Salvador
France
Germany
Greece
Guatemala
Hungary
India
Ireland
Israel

Italy
Japan
Jordan
Kenya
Kuwait
Lebanon
Liechtenstein
Malaysia
Mauritius

Mexico

Namibia
Netherlands

New Zealand
Nigeria

Oman

Pakistan
Palestine
Panama

Peru

Philippines
Poland

Portugal

Qatar

Republic of Korea
Russia

Rwanda

Saint Kitts & Nevis
Saudi Arabia
Serbia

Singapore

South Africa

Spain

SriLanka

Sweden

Switzerland
Tanzania

Thailand

Trinidad and Tobago
Tunisia

Turkey

Turks and Caicos Islands
Uganda

Ukraine

United Arab Emirates
United Kingdom
United States
Venezuela

Vietnam

Zimbabwe
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Organizations, websites and publications to help you
get smarter about global green building trends.

Dodge
Constructlon
Network

Dodge Construction Network
Main Website:
www.construction.com

Dodge Construction Central:
www.construction.com/products
Market & Competitive Intelligence:
www.construction.com/products/
construction-market-data
Sweets:

www.construction.com/
products/sweets

SmartMarket Reports:
www.construction.com/
toolkit/reports

Carrier

www.carrier.com

Carrier: www.carrier.com

Autodesk: www.autodesk.com

American Institute of Architects (AIA): www.aia.org
US Green Building Council (USGBC): www.usgbc.org

World Green Building Council: www.worldgbc.org

We would like to thank our founding partner Carrier for theirongoing support of this
criticalresearch, and without whom, we could not continue to offerit to the industry.
We also thank our Premier Partner Autodesk, whose engagement with this study and
reporthasbeeninvaluable. And we thank our contributing partners, the American
Institute of Architects(AlA)and US Green Building Council(USGBC)for their financial
supportand their outreach during the survey process.

We thank the World Green Building Council, our Premier Research Partner,and we
appreciate the efforts of all the green building councils who shared the survey with their
members. In particular, we would like to call out the green building councilsin Australia,
Cameroon, Colombiaand Singapore for the high level of response they were able get
fromtheirmembers.

Ourotherresearch partnerswere essential to the research process as well, sowe thank
the Architects’ Council of Europe(ACE), The Chartered Institute of Building(CIOB), the
Latin-American Federation of Contractors’ Associations(FIIC), the Instituto Mexicano
Del Edificio Inteligente(IMEI), and the Royal Institution of Chartered Surveyors(RICS).

We also thankall the individuals who shared theirinsightsand expertisein the
interview, case study or feature articles.
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Autodesk
www.autodesk.com

Instituto Mexicano Del Edificio Inteligente

(IMEI): https://imei.org.mx

Latin-American Federation of Contractors’
Associations (FIIC): www.fiic.la

Royal Institution of Chartered Surveyors: www.rics.org
Singapore Green Building Council: www.sgbc.sg

Additive Manufacturer Green Trade
Association: https://amgta.org
Architecture 2030: www.architecture2030.org

Carbon Leadership Forum: https://
carbonleadershipforum.org

Fitwel: www.fitwel.org
International Code Council: www.iccsafe.org

Architects’ Council of EUrOpe (ACE) www.ace-cae.eu International Well Bu||d|ng Institute:
Chartered Institute of Building (CIOB): www.ciob.org www.wellcertified.com
Consejo Colombiano de Construcciéon Sostenible RELi Rating System: https://gbci.org/reli

(CCCS): www.cccs.org.co/wp

United Nations Climate Change: https://unfccc.int

Green Building Council Australia: https://new.gbca.org.au United Nations Sustainable Development Goals:
Green Building Council Cameroon: www.gbccam.org https://sdgs.un.org/goals
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