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Introduction

ABOUT THIS
SMARTMARKET BRIEF

Building sustainably has alwaysincluded
creating high-performing buildings, but to truly
addressthe building sector’s contribution to
greenhouse gas emissions, itis essential to
reduce the embodied carbon footprint of every
building duringits designand construction.

Thisis particularly essential for buildings
involving concrete, one of the most carbon-
intensive materials. Fortunately, as the
researchfindingsinthisreportdemonstrate,
contractorsandstructural engineersare
alreadyrising to the challenge. Many are
using the tools needed to measureit, and
asubstantial share are actively seeking to
reduce embodied carbon on their projects.

THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

The findings also show that project owners are
increasingly calling for carbon reduction on
their projects, which will help drive the industry
totackle thischallenge. They alsoreveal both
the currentlevel of engagement with advanced
concrete products onthe market that help
reduce aproject’s carbon footprint,and the
strong potential for growthin their use.

Dodge wishestothank CarbonCure and

Biographene Solutions for sponsoring
thisimportantresearch.
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The Drive to Reduce Embodied Carbon in Concrete Construction

A MESSAGE FROM CARBONCURE

The constructionindustry’s future will be built on
innovation. At CarbonCure, we're proudly innovating
alongside our concrete producer partnersand
challenging the status quo. We've combined software
and hardware with chemistry to flip anegative into
apositive—transforming the world’s most used
building material froma climate challenge into a global
solution. And we aren’t done yet. Our partnership
model deploys our technologies to the world’s most
innovative and driven concrete producers, enabling
them to maximize profits while protecting our planet.
Through our journey, we've seen the key role that data
playsininnovation, bothinthelabandat thejobsite.
Knowing where we've been, where we are and where
we could go are essential pieces for bothlarge and
small producers to seize opportunities for growth and
todrive efficiencies across the construction value
chain. Athorough awareness of changing trends and
the growing need for sustainable construction are the
foundation of astronger, greener built environment.
We're pleasedto be able to provide thisinformation, and
we look forward to the new ideas and new directions our
industry will take together.

SmartMarket Brief: Building Sustainably



THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Key Findings

Reducing Embodied Carbon in Concrete Construction

TRACKING AND REDUCING EMBODIED
CARBON IS GAINING GROUND

Engineers and contractors lead the way.

- 81% of engineers and 69% of contractors track
embodied carbon on their projects.

- Reducing embodied carbonis stillan emerging
activity, though, with only 30% of engineers and
35% of contractors doing so on most of their
projects.

Green commitments encourage greater
engagement.

- Companiesinvestingin staff dedicated to green
activity or with formal commitments toreduce
carbon are far more actively engaged in tracking
and reducing embodied carbon.

Addressing the carbonin concrete is essential to
achievingreduced emissions goals.

- 84% of contractorsand 73% of engineers
recognize the vitalimportance of reducing the
embodied carbon of concrete to reduce the overall
carbonin their concrete projects.

SmartMarket Brief: Building Sustainably

Premier Partner: CarbonCure

ADVANCEMENTS IN CONCRETE THAT
HELP REDUCE EMBODIED CARBON

Practitioners are seeking ways toreduce the
carbonintensity of concrete.

- 84% of engineersand 76 % of contractors would be
highly influenced in their specification/purchase
of concrete ifitincluded green approaches that
would reduce cementitious content.

Green advancements are taking hold in the
market.

- Approaches like admixtures that replace
diminishing materials/fly ash or that replace
harmful chemicals are startingto emerge in the
industry, and are being used by about one quarter
of engineers and contractors.

- The use of carbon mineralization to reduce
cement and associated carbon emissions is well
established and in use by 41% of engineers and
contractors.

© Dodge Data & Analytics www.construction.com 2



Key Findings

Drivers for Increased Engagement With Carbon Reductions

E’ MEANS THAT HELP ADDRESS EMBODIED CARBON OWNERS ARE ONE OF THE TOP

¢ AREWELL-ESTABLISHED IN THE INDUSTRY DRIVERS FOR ENGAGEMENT

% Environmental Product Declarations (EPDs) are widely The number of owners asking for embodied carbon
2  used. to be reduced on their projects is growing.

% - 98% of engineers and contractors use EPDs on at least - 94% of engineers and contractors have client

3 some of their projects, and 55% of those using them requeststoreduce embodied carbon on projects and
z currently do so onall projects, whenever available. 27% report that this happens on 50% or more of their
= projects.

m -68% of all engineers and contractors using EPDs report

2 that theiruse increasedinthe last year. The influence of ESG (Environmental, Social,

= Governance) disclosure on financial ratings

S -63%ofengineersand contractors report that most or all of provides owners with adirectincentive to address

= their clients ask for EPDs. reducing carbon in their capital planning as well as

their operations.

Lifecycle analysis is also broadly utilized, and

e e . - 56% of engineers and contractors work with owners
performance-based specifications are on therise.

with ESG commitments, and 73% of them say that

- 78% of engineers and contractors have worked on a project the number of owners with those commitments have
onwhich alifecycle assessment has been conducted, and increased in the last year.
the average share of projects on which they see itis 33%.

- b1% of engineers and contractors expect anincrease in the

use of performance-based specificationsin the next three
years.

3 © Dodge Data & Analytics ww.construction.com Premier Partner: CarbonCure SmartMarket Brief: Building Sustainably



THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Introduction

INTRODUCTION: PROFILES
OF RESPONDENTS

This study examines the degree to which key project
stakeholders who handle the specificationand purchase
of concrete prioritize reducing embodied carbon and how
theydo so. The profiles of the participantsis critical to
understanding theirresponses.

- Architects: Architects have a higher share of green projects,
comparedwiththose of the engineersand contractors, butare
lesslikely to have dedicated green staff or formal commitments
toreduce carbon. Nearly half(42%)also report that they do work
onanational/international scale.

- Engineers: Engineers have the highest share of firms with
national/international projects. While they lag behind architects

Has Dedicated Staff for Sustainable Activities

Dodge Data & Analytics, 2022

Architects Engineers Contractors

SmartMarket Brief: Building Sustainably

Breadth of Projects

Dodge Data & Analytics, 2022

Architects

Engineers

Share of Green Projects

Dodge Data & Analytics, 2022

Architects

Premier Partner: CarbonCure

Engineers

= National/International
® Regional

® | ocal

Contractors

= High(More Than 60%)
B Moderate (31% to 60%)

® Few/No (30% or Fewer)

Contractors
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Introduction conmnen

in green projectsreported, they frequently have dedicated
greenstaffand formal commitmentstoreduce carbon
emissions.

- Contractors: GCsand concrete contractorsare more likely to
have local orregional projects than engineers, but theirgreen
commitmentsand activities mirror those of the engineers.

One key factor that the study revealsis therecent growth

in project owners with ESG commitments. Over half of
contractorsand nearly two thirds of engineersreport that
the owners ontheir projects have these commitments. And
most whoreport this, eventhe small share of architects,
have seenthose commitmentsincreaseinthelastyear,
which suggest that owners may be key todriving the
commitmentsto carbonreductions seeninthis study.

THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Has a Formal Commitment to Reduce
Carbon Emissions

Dodge Data & Analytics, 2022

Architects Contractors

Engineers

5 © Dodge Data & Analytics ww.construction.com
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Involved in Projects With Owners/Investors With Specific
ESG Commitments

Dodge Data & Analytics, 2022

@ 61% ®87%

@63%

" Yes
= No

® Unsure of Owner
Commitments/Unfamiliar
With ESG

@ Increase in the Number of
Owners With Commitments
in the Past Year

Contractors

Architects Engineers

Types of Formal Commitments to Reduce Carbon Emissions
(According to Those With Formal Commitments)

Dodge Data & Analytics, 2022

79%
Architects 21%
14%

77%

44%
7%

Engineers

69%

Contractors 4L4%
§%
® Meet Architecture 2030 Targets ®Part of SE2030 = Member of Carbon Leadership Forum
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Addressing Embodied Carbon

APPROACH TO ADDRESSING
EMBODIED CARBON

Embodied carboninvolves the entire carbon footprint
of abuilding or construction project, whichincludes
not only the emissions created in buildingand operating
it, but the emissions generated by the productionand
transportation of the materials used to constructit.
Measuring embodied carbonrequires transparency
across the supply chain, andis challenging, so reducing
it will likely require new, innovative approachesto
building materials.

Fortunately, there is broad familiarity in the industry
with this concept: only 5% of the architects, engineers
and contractorsin this study were not familiar with it.

Infact, over half(58%)report that they are currently
trackingembodied carbon on their projects. However,
the findings differ dramatically by type of company, with
81% of engineers, 69% of contractors and only 24% of
architectsreportingthat they track embodied carbon.

The degree to which they are using the information they
gatheronembodied carbontoactively seektoreduce it
alsovariesininterestingways.

- Architects: Eventhough so few track embodied carbon,
nearly all of those who do are attempting toreduceitonat
least some of their projects. However, their efforts are still
inthe early stages, with the majority reporting thatboth
trackingandreductionare limited toafew projectsrather
thanawidespread activity at their company.

- Engineers: While nearly all the engineers surveyed are at
leasttrackingembodied carbon, nearly one third currently are

SmartMarket Brief: Building Sustainably

Familiarity With the Concept of Embodied Carbon

Dodge Data & Analytics, 2022

5%

= Track Embodied Carbon on at
Least Some Projects

® Familiar With Embodied Carbon
But Not Tracking It on Projects

B Not Familiar With Embodied Carbon

Current Approach to Tracking and Reducing Embodied Carbon

Dodge Data & Analytics, 2022

Total: = We track the embodied carbon on
o all of our building projects and are
81% Total: actively seeking to reduce it

= We track the embodied carbon on
most of our building projects and
are actively seeking to reduce it

= \We track the embodied carbon
on at least some of our building
projects and are actively seeking
toreduce it

= We are tracking embodied carbon
on at least some of our projects,
but are not yet seeking to reduce it

Contractors

Architects

Engineers

Premier Partner: CarbonCure
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Addressing Embodied Carbon covmmuen

yet, afarhighershare thanthe architectsor contractors. Dodge Data & Analytics, 2022
However, another 30% are trackingand attempting toreduce
embodied carbon onmost or all of their projects. This clearly
revealsvaryingdegrees of commitmentsacross engineering
companiestoaddressingembodied carbon.

- Contractors: Ahigh share of contractorsalso are tracking
embodied carbon, and nearly all of them attempt to address
it, with 35% reporting that they track and actively seek to
reduceiton mostorall of their projects.

The chartsatright focus solely on the 23% of all

by companies with formal commitmentsto carbon
reductions.

THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

However, itisalso notable that evenamongthose
with these green commitments, only about one third
are currently addressing embodied carbon on the
majority of their projects. This finding suggests that
theindustryis stillin the early stages of effectively
engaging with embodied carbon.

7 © Dodge Data & Analytics ww.construction.com Premier Partner: CarbonCure

notattempting to reduce embodied carbon on their projects Track and Seek to Reduce Embodied Carbon on Most/All Projects

By Involvement in By Companies With Staff
Green Projects Dedicated to Green

respondents whoreportthat they trackand actively 34%
seektoreduce embodied carbon on most or all of

their projects. They demonstrate that this high level of

commitmentis more commonamong those involved 8%
ingreen projects, with staff dedicated to greenand Low Moderate High Ves No

By Companies With a Formal
Commitment to Carbon Reduction

Formal No Formal
Commitment Commitment

SmartMarket Brief: Building Sustainably



THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Addressing Embodied Carbon conrmuen

CLIENT DEMAND FOR
REDUCING EMBODIED CARBON

Architects, engineersand contractors
were asked how frequently their
clientsrequest that theyreduce the
embodied carbon on their projects.
Theirresponses, showninthe chart at
upperright, reveal that engineersand
contractors are experiencing owner
demand forthisissue to be addressed,
with over 50% of eachreporting client
requestson 25% or more of their
projects.

While this may not occur on the majority
of their projects, it happens frequently
enough forengineersand contractors
to consideritgood business sense tobe
able torespondto thisrequirement.

Those who report that their clients ask
them toreduce embodied carbon were
asked whether their clients have formal
commitmentsin thisarea, and nearly
two thirds(64%) affirm that thisis the
case. Inaddition, aswasrevealedinthe
Introduction(see page 5), engineers
and contractorsalso frequently find
that theirowners have specific ESG
(environmental, social and governance)
requirements that influence their
financial ratings.

SmartMarket Brief: Building Sustainably

Frequency of Client Requests for Reducing Embodied Carbon

Dodge Data & Analytics, 2022

Architects 49% 40% 7% 4%
Engineers VA4 39% 26% 33%
Contractors N 38% 31% 22%

m Never = Infrequently = Somewhat Frequently

) ® Frequently
(Fewer Than 25% of Projects)  (25% to 49% of Projects)

(50% of Projects or More)

Share With Clients That Have Formal Commitments to Reduce Embodied Carbon
(According to Those Who Have Clients That Request Reductions in Embodied Carbon)

Dodge Data & Analytics, 2022

® Have Formal Commitments
® Do Not Have Formal Commitments

= Don't Know

Premier Partner: CarbonCure
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Addressing Embodied Carbon covmmuen

REASONS COMPANIES CURRENTLY
CONSIDER EMBODIED CARBON
AT PROJECT START

Allarchitects, engineersand contractors who
report that they track embodied carbon on at
least some of their projects were asked why they
take embodied carbon into consideration at the
project start. Theirresponsesare shownin the
chartatright.

- Thetopreasonthey consider embodied carbonis
tomeet theirown company’sgreengoals. Thisis
evenmore widely reported by those with formal
commitmentstoreduce carbon emissions(66%)and
with staff dedicated to green activity(64%). These
internal driversrepresentimportant commitments
thatare lesslikely to fluctuate from project to project.

- Over half are also seeking toinfluence wider industry
consideration of embodied carbon. Notably, thisis
much higherthanthose whoreportthey doit because
itistherightthingtodo, althoughthatisthe top factor
forarchitects.

- Externaldriversarealso critical, though, as 48%
report that they want to be ready forupcoming policy
and regulatory mandates and to meet clients'goals on
projects.

These findings make clear thatinternal green
goals and external, competitive driversare
helping to encourage the industry to track
embodied carbon.

9 © Dodge Data & Analytics ww.construction.com

Reasons That Embodied Carbon Is Taken Into Consideration at Project Start

Dodge Data & Analytics, 2022

To Meet Company's
Green Goals

To Influence Wider Industry
Adoption of Considering
Embodied Carbon

To Gain Experience for
Upcoming Policy and
Regulatory Mandates

To Meet Clients’
Goals on Projects

Right Thing to Do

Premier Partner: CarbonCure

I se
I 5
I s
I 6%

T 43%
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION
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Addressing Embodied Carbon coxmmuen

REASONS EMBODIED CARBON IS NOT CONSIDERED
Allarchitects, engineers and contractors who do no track embodied
carbonon all of their projects were asked why they do not do so. There
are notable differencesin the findings by type of company and by
having aformal commitment to reducing carbon.

Architects are most often deterred from considering embodied carbon
becauseitisnotapriority for their clients, while contractors find

Reasons That Embodied Carbon Is Not Considered When
Starting Projects (By Company Type)

Dodge Data & Analytics, 2022

0,
Not a Priority for N%

O,
Most Clients 37%

31%

0,
Concerns About 37Y% 49%
Increased Cost °
58%

44%

Lack of Knowledge
of How to Measure

30%
33%

0,
Schedule Impacts °
27%

Low Expectation of 1%
Meaningful Change
From Embodied

Carbon Reduction

30%

18%

® Architects ® Engineers ™ Contractors

Premier Partner: CarbonCure

increased cost the biggest obstacle. There isno dominant reason that
prevents engineers from considering carbon, with between 30% and
37% picking all of them.

The topreason that those whose companies do not have formal carbon
reduction commitments citeisthatitisnotapriority for clients, while
those with those commitments are more influenced by concerns about
increased costs.

Reasons That Embodied Carbon Is Not Considered When
Starting Projects (By Those With/Without Formal Carbon Commitments)

Dodge Data & Analytics, 2022

Concerns About 50%
Increased Cost 45%
Concerns About 34%
Schedule Impacts 17%
Lack of Knowledge 33%
of How to Measure 42%

Not a Priority for 31%
Most Clients

70%

Low Expectation of
Meaningful Change
From Embodied
Carbon Reduction

21%
17%

® Has Formal Carbon Commitment ® Does Not Have Formal Carbon Commitment
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Addressing Embodied Carbon coxmmuen

FUTURE IMPORTANCE OF
REDUCING EMBODIED CARBON

One key measure of whetheran emerging trend
willgrow in the industry is the degree to which
itis perceived asavital part of that industry’s
future. Therefore, to betterunderstand how likely
itisthatarchitects, engineersand contractors
will expand the degree to which they track and
reduce embodied carbon on projects, they were
asked to select the option fromthe chartatright
that best describes their expectations for the
integration of the reduction of embodied carbon
into green building projectsin the next five years.

Nearly allagree(92%)that embodied carbon will
playaroleingreenprojectsinthe future. This
clearly suggests thatthereislikely to be more
investmentin the ability toreduce embodied
carboninthe future.

However, those who think it will be integrated into
green building projects are nearly evenly split
between those who expectit to be avital aspect
of all future green projects and those who think it
willbe important only onintensive green building
projects. Given the concerns expressed about
costsamongboth those with and without formal
carbon commitments(see page 10), it may require
more client consideration of the need toreduce
embodied carbonto truly drive more engagement
withitinthe future.

11 © Dodge Data & Analytics ww.construction.com

Expected Integration of the Reduction of Embodied Carbon Into Green

Building Projects in Next Five Years

Dodge Data & Analytics, 2022

Vital Aspect of Future o,
Green Projects I 50%

Only Important for Those

Building Projects

Will Not Have an o,
Important Role - 8%

Premier Partner: CarbonCure
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Addressing Embodied Carbon coxmmuen

VARIATION BY TYPE OF COMPANY

Currently engineersare more likely than
architects or contractorsto believe thatreducing
embodied carbon will be considered a vital
aspect of green building within five years. The
findings of this study certainly suggest that
engineersare strong proponents of reducing
embodied carbon currently(see pages5and 6),
and this finding suggests they will continue to
leadinthisareainthe future.

VARIATION BY SCALE OF COMPANY

More respondents from companies that operate
nationally/internationally expect embodied
carbonto bevital forgreenbuildinginthe future.

VARIATION BY ENGAGEMENT WITH GREEN
Notably, roughly 60% of respondents with a high
level of engagement with green building agree
that reducingembodied carbon will be a vital
part of green building in the next five years. This
includes the two groups represented on the
charts at right, aswellas those with aformal
commitment to reducing carbon emissions and
those who currently track embodied carbon on
their projects.

SmartMarket Brief: Building Sustainably

Believe Reducing Embodied Carbon Will Be Vital for Green Projects

Dodge Data & Analytics, 2022

By Type of Company By Scale of Company
I l
Architects  Engineers  Contractors Local Regional National/
International
By Involvement in By Companies With Staff

Green Projects Dedicated to Green

l

Moderate High Yes No

Low

Premier Partner: CarbonCure
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Addressing Embodied Carbon coxmmuen

IMPORTANCE OF REDUCING THE
EMBODIED CARBON OF CONCRETE

Architects, engineersand contractors were
asked about the impact of reducing the embodied
carbon of concrete in particular on any of their
projectsthatinclude concrete. Surprisingly,
there isnotable variationintheirresponses, as
the chartatrightreveals.

- About oneinfive engineersand contractors thinkit
would have the single biggest impact of any materialin
the building, but fewer architectsagree.

- Most engineers(63%)believeitisanimportant part of
the strategy toreduce embodied carbonon projects,
and over half of contractorsagree.

- Conversely, the largest share of architects expect
reducingthe embodied carbon of concrete to have
onlyamoderateimpactonreducingcarbonintheir
projects.

Notably 80% of those who track embodied
concrete on their projects believe it has either
the largest oranimportantimpact.

These findings suggest that the engineers and
contractors who prioritize reducing embodied
carbon should seriously consider options that
impact concrete in particular. See pages 27to 30
for some advancementsinthe composition of
concrete that can help reduce embodied carbon
and the degree to which these are known in the
design and constructionindustry.

13 © Dodge Data & Analytics ww.construction.com

Impact of Reducing Embodied Carbon in Concrete on the Overall
Reduction of Embodied Carbon (for Projects Involving Concrete)

Dodge Data & Analytics, 2022

Very High Impact: It has/ 13%
would have the largest
impact of any single material
on my projects

21%
22%

High Impact: It has been/
would be animportant part
of an overall strategy to
reduce embodied carbon on
projects

63%

Moderate Impact: It has been/
would be a moderate part of
an overall strategy to reduce

embodied carbon on projects

45%

14%
16%

Low/No Impact: It is not/
would not be an important
part of an overall strategy to 2%
reduce embodied carbon on
projects

"%

%

® Architects ® Engineers = Contractors
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Means for Measuring Embodied Carbon

INTRODUCTION

Inorderto be able to tackle embodied carbon,
practitioners must first be able to measure it. The chart
atright shows how many architects, engineersand
contractors who actively measure embodied carbon
are using three different meansto do so: environmental
product declarations, project lifecycle analysis and
digital tools designed specifically for the purpose of
determining embodied carbon.

Asthe chart shows, environmental product declarations
are the most common means, followed by conducting
projectlifecycle analysis. Clearly, both of these are
essential tools for this task.

Among those doing green projects, EPDs and lifecycle
analyses are more widely used than the digital tools
designed specifically to determine embodied carbon.
This section explores the full use of these methods
amongall the architects, engineers and contractors
whoresponded to the survey.

Their prevalence and the increasing engagement with
them by designersand contractors provide insight
into the degree to which the design and construction
industryis poised to more widely tackle the issue of
embodied carbonin building projects.

SmartMarket Brief: Building Sustainably

Means Currently Used to Determine Embodied Carbon on Projects

Dodge Data & Analytics, 2022

Environmental Product
Declarations (EPDs)

Conduct Project Lifecycle
Analysis

Digital Tool Designed to
Determine Embodied Carbon

Premier Partner: CarbonCure

71
[ e4%

[— e
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Means for Measuring Embodied Carbon:
Environmental Product Declarations

USE OF ENVIRONMENTAL
PRODUCT DECLARATIONS

Architects, engineersand contractors were
asked about the frequency with which they use
environmental product declarations(EPDs) on
their projects when specifying or purchasing
materials. This use was not specifically tied to the
issue of reducing embodied carbon, and as the pie
chartatupperright reveals, the majority of the
respondents have used EPDs on at least some of
their projects.

- About half of those using EPDs do soasareqular
practice onalltheir projects. Thisisapromising
finding, revealing thatitisbecomingcommonata
high share of companies to have greater transparency
about theimpactsand makeup of the building products
they work with.

- Overone third, though, only use EPDs on projects with
specific sustainability goals. Thisis still a substantial
share, which suggests that the use of EPDs, while
nearly universalamong companies, isnotyetas
universalacross projects.

The chartatlowerright shows that EPDs are
requested forawide range of building materials,
most commonly for those inside of walls. Even
though they rank third, EPDs for structural
materials, including concrete, are still sought by
70%, revealingdemand in the industry forabetter
understanding of these.

15 © Dodge Data & Analytics ww.construction.com

Use Environmental Product Frequency of Use of EPDs
Declarations (All Respondents) (According to Those Using Them)

Dodge Data & Analytics, 2022 Dodge Data & Analytics, 2022

Use EPDs on All Projects, 49%
Whenever Available °

Use EPDs Only on
Projects With Specific 36%
Sustainability Goals

m Use EPDs
B Do Not Use EPDs
Use EPDs Only When

Required to by Other 15%
Stakeholders

Materials for Which EPDs Are Requested
(Accordingto Those Who Use Them)

Dodge Data & Analytics, 2022

Materials Inside the Walls 82%
(Insulation, Moisture Protection) °
Exterior Envelope Materials 75
(Roofing, Siding, Windows, Doors) °
Structural Materials

(Concrete, Steel, Wood)

Site Features
(Paving, Fences)

Interior Finishes

Premier Partner: CarbonCure SmartMarket Brief: Building Sustainably



THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Means for Measuring Embodied Carbon:
Environmental Product Declarations

The charts atright provide more information about
the companies that use EPDs on all of their projects,
whenever available.

VARIATION BY ENGAGEMENT WITH GREEN
Respondents with ahighinvolvement with green
projects, who actively track embodied carbon and
whose organizations have formal carbonreduction
commitments are allmuch more likely to use EPDs
than those with lower levels of green engagement.
This suggests that, once you have a high level of green
engagement, the practicesyouuse on green projects
become more commonplace on all of your projects.

VARIATION BY TYPE OF COMPANY

Engineersand contractorsuse EPDs onall their
projects whenavailable far more frequently than
architects do. This may seem surprising, given that
architectsreportahigher share of green projects(see
page 4). However, architects far less frequently track
embodied carbon(see page 6) or have formal carbon
commitments(see page 5)than do contractorsand
engineers, and this may reduce the frequency with
which they utilize EPDs.

VARIATION BY SCALE OF COMPANY

Far more respondents who work at national/
international companies utilize EPDs whenever
they are available than do those atlocal or regional
companies.

SmartMarket Brief: Building Sustainably

Use EPDs on All Projects, Whenever Available

Dodge Data & Analytics, 2022

By Type of Company By Scale of Company

NIl

Architects  Engineers  Contractors Local Regional National/
International
By Involvementin By Those Who Track By Those With
Green Projects Embodied Carbon Formal Carbon
Commitments

Low Moderate High Track Do Not Has Formal Does Not
Embodied  Track Commitment Have a Formal
Carbon Embodied Commitment
Carbon
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Means for Measuring Embodied Carbon:
Environmental Product Declarations

INCREASED USE OF ENVIRONMENTAL

PRODUCT DECLARATIONS

60% of respondentsreport that theiruse of EPDs
increasedinthelastyear. Thisfinding suggestsatrue
seachangeintheindustry, with EPD use becoming
much more widespread.

However, thisrecentincreaseinuseis notuniversal
across designand construction. The majority of
engineersand contractors experienced it, but only
one third of architects did. Inaddition, the vast
majority of those who track embodied carbon or who
have dedicated green staff report this more frequently
than the average, but the degree of involvement with
green projects has no significantimpact. This may
suggest that for many companies, the focus on carbon
reduction outweighs the importance of engagingin all
green building practices.

Use of EPDs Increased in the Last Year

Dodge Data & Analytics, 2022

Changein the Use of EPDs in the Last Year

Dodge Data & Analytics, 2022

3% 1%

B |[ncreased ® Remained About the Same ® Decreased = Not Sure
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By Type of Company By Engagementin Tracking Embodied Carbon By Companies With Dedicated Green Staff
66% 74% 70%
Architects  Engineers  Contractors Track Embodied Do Not Track Have Dedicated Do Not Have
Carbon Embodied Carbon Staff Dedicated Staff
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Means for Measuring Embodied Carbon:
Environmental Product Declarations

FREQUENCY WITH WHICH EPDs Frequency of Requests for EPDs in the Last Three Years

ARE REQUESTED BY ARCHITECTS, Dodge Dato & Analytcs, 2022

ENGINEERS AND CONTRACTORS

Nearly two thirds(65%) of those using EPDs report
requesting themeither very frequently oron all
projectsinthelastthreeyears. This makesit clear
that manufacturers need to be able to provide
EPDs to engage with alarge share of the design and
constructionindustry.

5%

The charts below focus onrespondents whose
companies request EPDs onall of their projects.
Contractorslead by farin this category, suggesting
that EPDs are likely to influence purchasing
decisions. Involvementin green projectsis the most
influential factor, with 45% of those doing 60% or
more of their projects green stating that they request
EPDsonall projects.

Request EPDs on All Projects

Dodge Data & Analytics, 2022

By Type of Company By Involvement in Green Projects
o,
Architects  Engineers  Contractors Low Moderate High

SmartMarket Brief: Building Sustainably Premier Partner: CarbonCure

R

® On All Projects
= Very Frequently
® Somewhat Frequently/Infrequently

® Never

By Companies With Dedicated Green Staff

27%
Have Dedicated Do Not Have
Staff Dedicated Staff
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Means for Measuring Embodied Carbon:

AVAILABILITY OF EPDs BY Availability of EPDs by Product Category
PRODUCT CATEGORY Dodge Data & Analtics, 2022

EPDsareacritical toolin calculatingembodied
carbonon projects, so one of the hurdlestoincreasing
that activity is theiravailability for the products
thatarchitectsand engineers want to specify and
contractors want to purchase.

The chartatright contrasts their availability by
building product categories according to the
architects, engineersand contractors who report
requesting these EPDs.

Onlyasmall percentagereportthat theyarerarely
available. Instead, most of the respondents are
nearly evenly split between those who find them
widely available and those who find that they
areonly available for some products/from some
manufacturers. The fact that around half report that
EPDs are widely available in most of these product

THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

. . . . ore —2% 30/0 3%
categoriesand around half find their availability S | Exterior Envel Material nteri Site F
. Y tructura xterior Envelope aterials nterior ite Features
limited may suggest that practltloner§ needa better Materials Materials Inside the Walls Finishes (Paving, Fences)
way to determine the products for which EPDs are (Concrete (Roofing (Insulation
available. The only exception may be site features, Steel, Wood) Siding, Moisture
where far more respondents find EPDs limited to some Windows) Protection)

products or some manufacturers.

Insome cases, regionality may be influential. = Widely Available ® Only Available for Some Products/ = Rarely Available

From Some Manufacturers
- Over half of those inthe Northeast and South report that

EPDsfor exterior envelope materials are widely available,
while fewer than 30% in the Midwest and West report this.

- 61% of respondents from the South also find that EPDs are
widely available for materialsinside the walls.
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Means for Measuring Embodied Carbon:
Environmental Product Declarations

CLIENT DEMAND FOR EPDs Frequency of Clients Asking for EPDs

Nearly half (44%)of architects, engineers and contractors report that all Dodge Data & Analytics, 2022

or most of their clientsrequest EPDs on their projects. However, even
more promisingis the fact that nearly two thirds of engineers(63%)and
contractors(64%)report that thisis true. Client desire for EPDs likely
aligns with theirincreased ESG commitments(see page 5).

Inaddition, many of those who report that they track embodied carbon
and with formal carbon commitments report that their clients are
interested in EPDs. More surprisingly, the same is not true of those
doing a majority of their projects green, with only 32% reporting these
clientrequests, evenless than those with fewer green projectsin
their portfolios(51%). This may indicate that client interest in EPDs is
particularly motivated by concerns about the carbon footprint of their
projects, ratherthananattempt toaddressall green priorities.

Most/All Clients Ask for EPDs

Dodge Data & Analytics, 2022

By Those Who Track
By Type of Company I)E,mbgsc‘l?ed C:rl;zﬁ

63%
Architects  Engineers  Contractors Track Embodied Do Not Track
Carbon Embodied Carbon
SmartMarket Brief: Building Sustainably Premier Partner: CarbonCure

%

3
=All
= Most
= Some
m Very Few

® None/Not Sure

By Those With Formal
Carbon Commitments

Has Formal Does Not Have a
Commitment  Formal Commitment
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Means for Measuring Embodied Carbon:

Lifecycle Analysis

USE OF LIFECYCLE ANALYSIS

Lifecycle analysisisanother critical tool for measuring
embodied carbon on projects, and like EPDs, isused for
otherreasonsaswell. This page and the next explore
the degree towhichitisinuse and the obstacles
preventing wider use.

Fortunately, industry familiarity with lifecycle
analysisis high, with 71% of architects, engineers and
contractorsusingitontheir projects. Usersalso use it
frequently, on average on 41% of their projects, and the
survey responses suggestitisused onabout 29% of
total projects. Thus while not yet commonplace, itisa
well-established toolamong practitioners.

As with the EPDs, engineers and contractors are using
it more frequently than architects, since it is deployed
on about one third of their projects, compared with
20% of the architects’projects.

The chartatlowerright shows the degree of use by
various green measures, fromhaving a high share

of green projects to having staff dedicated to green
activity. The largest share of respondents with aformal
commitment to reduce carbon emissions and staff
dedicated to greenactivity reportusingit on at least
some of their projects. However, the only group using
it onasignificantly larger share of their projects than
the average are those who are highly involved in green
building. This suggests that its deploymentis closely
linked to green projects, anditisused less frequently
justtoaddresstheissue of carbon on projects that do
not prioritize other green attributes(such as water use
reduction, healthierindoor air environments, etc.).

21 © Dodge Data & Analytics ww.construction.com

Use Lifecycle Analysis

Dodge Data & Analytics, 2022

Use of Lifecycle Analysis
(By Green Engagement)

Dodge Data & Analytics, 2022

Highly Involved Formal
in Green Commitment to
Building Reduce Carbon
Emissions

Premier Partner: CarbonCure

® Yes

= No/Don't Know

Staff Dedicated
to Green Activity

Average Share of Projects
on Which Lifecycle
Analysis Is Used

Dodge Data & Analytics, 2022

4%

= Share Using Lifecycle Analysis
® Average Share of Projects on

Which Lifecycle Analysis Is
Deployed by Users

Track Embodied
Carbon
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Means for Measuring Embodied Carbon:
Lifecycle Analysis

REASONS FORNOT CONDUCTING A Reasons for Not Conducting a Lifecycle Analysis on a Project
LIFECYCLE ANALYSIS ON A PROJECT Docige Data & Anaytcs 2022

Architects, engineersand contractors who implement
alifecycle analysis on fewer than 5% of their projects

were asked to select up to two options from the list Not Required by Clients _ 82%
of fiveinthe chartatright that best explain why they
elect not to conduct them.

Theresults make it clear that client demand is the Not Familiar With Doing One - 15%
major reason for doing lifecycle analysis, since

the absence of itis the overwhelmingly dominant

reason given for not doing so. This suggests growth Do Not Seek Green - 12%
inusing this method must come from client demand. Certification on Projects °
Promisingly, with so many respondentsreporting
that their owners have ESG(environmental, social,
governance)requirements, and that the number Too Difficult to Conduct - 6%
of owners with these requirements is growing(see
pageb), itisvery likely that even more companies
will perform lifecycle analyses onalarger share of
projects. Do Not Think It Is Reliable F 3%

SmartMarket Brief: Building Sustainably Premier Partner: CarbonCure © Dodge Data & Analytics www.construction.com 22



Performance-Based Specifications for Concrete

INTRODUCTION Importance of Reducing Embodied Carbon of Concrete to
The traditional concrete products used in construction Overall Embodied Carbon Reduction
are highly carbon-intensive. In order toimprove the Dodge Data & Analytics, 2022

overallembodied carbon of a projectinvolving concrete, it
should be animportant part of that strategy. As previously
discussedin greater detail on page 13and summarizedin
the chart at right, about two thirds(67%) of the architects,
engineersand contractorsin the survey, all of whom have
experience with buildingsinvolving concrete, agree on the
importance of addressing concrete as part of the carbon-
reduction strategy.

Performance-based specifications for concrete canbe
effective toreduce the carbon of the product installed.
The definition of aperformance-based specification
includedinthe surveyisthatit delineates the specific

THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

) 3 : . Largest Important Part of Moderate Not
performance requirements desired, and that it provides Impact Overall Carbon- Impact Important
contractual requirements to ensure that performance of Any Reduction
targetsare metoveraperiod of time after the asset is Material Strategy

placedinoperation.

This section of the report examines the use of
performance-based specifications versus prescriptive
specifications specifically for concrete in order to better
understand currentindustry practice and the degree to
whichitis expectedto change.
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THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

Performance-Based Specifications for Concrete covmuen

USE OF PERFORMANCE-BASED
SPECIFICATIONS FOR CONCRETE

Architects, engineersand contractors were asked
about the share of their concrete projects on which
performance-based specificationsare used for
concrete. Asthe chartatupperright reveals:

- 84%reportthe use of these specifications on at least some of
their projects, soindustry familiarity with themis high.

- However, they are not universally adopted: 40% of
concrete projects, onaverage, utilize performance-based
specificationsfor concrete. While thisdoesindicate that the
practiceis well-established, itis stillnot occurringonthe
majority of projects.

- Onerevealing finding is that while most contractors(87%)
see performance-based specifications forconcrete on
some of their projects, only 15% report that they are used on
50% of their projects or more, compared with over 40% of
architectsand engineers who use them that frequently.

The chart at lower right reveals that nearly all (over
90%) of those with ahigh level of green involvement,
including commitments toreduce carbon, employing
staff dedicated to greenactivity or actively tracking

the embodied carbon, are using performance-based
specifications. However, itisalso worth noting that over
two thirds of those who do not report these high levels of
greeninvolvementalso are using these specifications.
Thusitisclear that while green engagement drives
theiruse, other factors contribute to the decision to use
performance-based specifications as well.

SmartMarket Brief: Building Sustainably

Use Performance-Based Average Share of Projects on
Specifications for Concrete Which Performance-Based
Dodge Data & Analytics, 2022 SpeCifications Are Used

Dodge Data & Analytics, 2022
® Yes K y

® No/Don't Know

40%

Use of Performance-Based Specifications
(By Green Engagement)

Dodge Data & Analytics, 2022

" Yes
= No
Formal Commitment Staff Dedicated Track Embodied
to Reduce Carbon to Green Activity Carbon
Emissions
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Performance-Based Specifications for Concrete covmmuen

EXPECTED CHANGE IN
USE OF PERFORMANCE-
BASED SPECIFICATIONS
FORCONCRETE IN THE

NEXT THREE YEARS

EXPECTED USE

Architects, engineersand contractors
were asked how they expect their

use of both performance-based and
prescriptive specifications for concrete
tochangeinthe next threeyears.

The chartatupperright shows the
findings aboutincreased usage.

- Overall, 41% expect toseeanincreaseinthe
use of performance-based specifications,
comparedwith 34% for prescriptive
specifications. Thiscould help spura
greateremphasisonreducing carbonif
that becomesacommon performance
requirementincludedinthe specification.

- Contractorsare most likely to expectan
increase, whichisalsotelling, since theyare
closerto final procurement decisions that
controlwhat materials are actually installed.

- Engineers predict the greatest overall
increase inthe use of specifications for
concrete. Although most (56 %) will grow their
use of prescriptive specifications, astrong
44% expecttodo more performance-based
specifications, potentially contributing to
further carbonreduction.

25 © Dodge Data & Analytics ww.construction.com

Expected Change in Specification Practices for Concrete in the Next Three
Years

Dodge Data & Analytics, 2022

¥ |ncrease Use of
Performance-Based
Specifications

B |ncrease Use
of Prescriptive
Specifications

Total Architects Engineers Contractors

Expects Increased Use of Performance-Based Specifications in the Next
Three Years

Dodge Data & Analytics, 2022

Has a Formal Does Not Have a Formal
Commitment to Cut Commitment to Cut
Carbon Emissions Carbon Emissions
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Performance-Based Specifications for Concrete conrmuen

- Incontrast, few architects expect much change to
specification practice atall.

Not surprisingly, the lower chart show that those
with formal commitmentsto cutting carbonare
far more likely to expect ashift to performance-
based specifications than those that do not have
those commitments.

REASONS

Therespondents were asked to explain why
they thought the use of performance-based
specifications would/would not increase. Their
responses are showninthe chartsatright.

- Once again, clientdemands(or lack thereof)are a big
factor.

- Greenprojectsarealsoanimportantdriver for
increaseduse.

- Those expectinganincrease tie it to more promotion
by industry expertsandimproved performance of
materials.

- About one quarter of respondents cite each of four
reasonsother than client demand for not expectingan
increase. Theseinclude doubtsabout performance,
concernsabout control over product selectionand
difficulty touse.

SmartMarket Brief: Building Sustainably

Reasons for Increasing Use of Performance-Based Specifications

Dodge Data & Analytics, 2022

Doing More Green Projects

Industry Experts
Promotion of Its Use

Improves Performance of Materials
Selected by Contractors

Increased Requests
From Clients

Easier to Use Than Prescriptive
Specifications

Sets Level for Minimum Performance

I 2

A 58%
I 5%
P 53%
I 38%
L A

Reasons for Not Increasing Use of Performance-Based Specifications

Dodge Data & Analytics, 2022
Not Requested by Clients

Use of Performance-Based
Specifications Has Not Improved Projects

Do Not Allow Specific-Enough
Control Over Products Used

Do Not Want to Set a Minimum
Level of Performance

More Difficult to Use than
Prescriptive-Based Specifications

Premier Partner: CarbonCure

I 40%
DN 27%
I 24%
I 23%
R 21%
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Advancements in Green Concrete

AWARENESS OF CONCRETE PRODUCTS
WITH LOWER EMBODIED CARBON LEVELS

Thefindingsinthisreport demonstrate a high level of
interestinreducing the embodied carbon content of
concrete projects, and some recognition of the critical
importance of addressing the carbon footprint of
concretetodoso. Thisis especially true of the engineers
and contractors who responded to the survey.

However, the commitment to do so and use of the tools to
track the embodied carbon are not enough. Practitioners
alsoneedtobeawarethat there are products currently

asthe pie chartatupperright shows, the respondents
are nearly evenly split between those who are aware of

are not.

THE DRIVE TO REDUCE EMBODIED CARBON IN CONCRETE CONSTRUCTION

- Engineershave the greatest awareness of these products,
which bodes well for specificationin structural systemsorin
site work.

- However, with only half of contractors beingaware, the
purchasing decisionsin some cases may not fully reflect the
overall carbonreduction goals of the projects.

- Awarenessis much greateramong those with ahigh level of
greenactivitiesand commitment. However, itis notable that

about 40%, evenamong those who trackembodied carbonand/

or have aformalcommitment toreduce carbon emissions, are
not aware that these products exist.

These findings bode well for agrowing market for green
concrete, asmore companies that prioritize carbon
reductionlearn of their options for materials to support
that goal.

27 © Dodge Data & Analytics ww.construction.com

available that can help themachieve their goals. Currently,

products they can use to address thisissue and those who

Aware of Concrete Products or Companies That Can Reduce
the Level of Embodied Carbon in Concrete

Dodge Data & Analytics, 2022

H Aware

= Not Aware

Share Who Are Aware of Concrete Products or Companies
That Can Reduce the Level of Embodied Carbon in Concrete

Dodge Data & Analytics, 2022

By Green Activities/

By Type of Compan .
ylyp pany Commitments
o, o,
65% 60% 61%
Architects  Engineers  Contractors Track Embodied Formal Commitment

to Reduce Carbon
Emissions

Carbon
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Advancements in Green Concrete covmuen

REDUCING CEMENTITIOUS CONTENT TO
LOWER CONCRETE'S EMBODIED CARBON

Allthe architects, engineersand contractors who
participatedinthe studyareinvolvedin either the
specification or purchase of concrete for their projects.
They were asked to rate the degree to which green
approachestoreduce cementitious contentin concrete
would influence their specification or purchase decisions.

Asthe chartatright shows, the ideais generally popular,
with nearly three quarters on average (74%) who agree this
would be either positively or highly positively influential in
their decisions. While levels are high for allrespondents,
they are particularly high for engineers, those who track
embodied carbon and those with aformal commitment to
reducing carbon emissions.

Those who regarded these features as influential were
then asked torate the influence of the performance of
the concreteinthree areas. Again, all are considered
influential by over 70%. The findings demonstrate that
respondents would highly value adding compressive
strength, finishability and decreased water permeability
as considerationsin theirdecisions.

- The only significant difference in the share whoregard
increased compressive strength asinfluential isbetween those
who track embodied carbon(86%)and those who do not(70%).

- About 78% of those who track embodied carbon, have formal
commitments toreduce carbon emissions or have staff
dedicated togreenactivity view decreased water permeability
asinfluenced, compared with about 61% of those without this
level of green engagement.

SmartMarket Brief: Building Sustainably

Agree That Green Approaches Reducing Cementitious Content Would
Be Positively Influential on Specification/Purchase of Concrete

Dodge Data & Analytics, 2022

74%

Architects  Engineers Contractors Track Formal
Embodied Commitment to
Carbon Reduce Carbon

Emissions

Share Who Find Specific Concrete Features Influential/Highly
Influential in Their Decision to Specify/Purchase Concrete With Green
Approaches

Dodge Data & Analytics, 2022

Add Compressive Strength 79%
Finishability 76%
Decreased Water o
Permeability n%
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Advancements in Green Concrete conmuen

- However, there are no significant differences by
company type or level of green activity inthose
who would be influenced by finishability.

Inaddition to the performance aspects of
the concrete, the respondents were also
asked about whetherincreased recognition
of theircompany asaleaderingreenwould
encourage themto specify or purchase this
type of concrete.

- Nearly two thirds(62%)would find this
influential, with wide agreementamong
engineersand contractorsonitsinfluence, but
only about one third of architects who would be
swayed by thisrecognition.

- Again, most of those who track embodied
carbon(78%)or whose companyhasa
formal commitment to reduceit(79%)find
green leadership to be influential. Thisis not
surprising, since they are clearly investingin
their company’s green reputationin many ways.
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Importance of Increased Recognition of Company as a Leader in Sustainability
in the Decision to Specify/Purchase Concrete With Green Approaches

Dodge Data & Analytics, 2022

Average:
62%
Architects  Engineers Contractors Track Formal
Embodied Commitment to
Carbon Reduce Carbon
Emissions
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Advancementsin Green Concrete conrmuen

GREEN CONCRETE ADVANCEMENTS
Tolearnwhat share of practitioners are aware

of certain concrete advances and how many are
actually deploying them, all respondents were
asked about the four specificapproachesto
improving the sustainability of concrete shownin
the chartatright.

About two thirds are aware of each of these
approaches, and many of those are using them.

- Carbonmineralizationtoreduce cementand
associated carbon emissionsleadsin deployment
(41%), especially with engineers(51%), contractors
(49%)and those with green commitments/activities
(55% onaverage).

- Nearly as many are familiar with the admixtures, but
onlyone quarter orlessare using concrete made with
eachof them.

These findings also highlight that many
practitioners stillneed to learn about the specific
methods being used to make these products
greener.

SmartMarket Brief: Building Sustainably

Familiarity With/Use of Advanced Concrete

Dodge Data & Analytics, 2022

Nanotech/Organic Nanotech/QOrganic
Admixtures to Admixtures to
Replace Diminishing Replace Harmful
Materials Admixtures/ Chemical Admixture
Fly Ash

Ecopact-Type Carbon
Concrete Mineralization to
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and Associated
Carbon Emissions
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Know What It Is

Premier Partner: CarbonCure
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Methodology

The purpose of this study isto examine the awareness and usage of
methods toreduce embodied carbonin construction projectsin general
and, in particular, for projectsinvolving concrete.

To examine this, an online survey was conducted from April 26 to May 16,
2022, among 133 architects, concrete contractors and structural
engineers. Respondents were recruited using the Dodge Architect Panel
and a third-party fieldwork vendor.

PROFILE OF RESPONDENTS

To participate in the study, respondents had to be located in the US,
have single-family residential projects comprising less than 25% of
their portfolio, and had to be involved with or have influence over the
specification or purchase of concrete for projects.

Responserates were as follows:

- 45architects
- 43 structuralengineers
- 45 contractors

Most respondents were in roles of firm/project leadership:
ARCHITECTS

- ManagingPrincipal: 18%

- Design Principal: 24%

- Project Manager: 22%

- Design Architect: 24%

- Staff Architect: 9%
- Specifications Writer: 2%

ENGINEERS

- CEO/COO0/President: 12%
- Project Manager/Assistant Project Manager/Construction Manager: 70%
- Structural Engineer: 19%

Premier Partner: CarbonCure

CONTRACTORS

- Owner/CEO/COO0/President: 25%
- Project Manager/Assistant Project Manager/Construction Manager: 73%
- Other:2%

The largest share of responses came from companies located in the
South (36%), with the rest divided as follows: West (24%), Northeast
(23%), Midwest (17%).

PROJECT TYPES
Nearly allrespondents work in the commercial construction sector, but
several other project typesare also widely represented.

- Commercial(e.q., office, retail, hospitality): 80%

- Multifamily Residential: 47%

- Industrial(e.qg., factory, warehouse): 38%

- Institutional(e.qg., healthcare, education, public): 37%
- Single Family Residential: 25%

- Transportation: 11%

- Civil Construction(e.qg., infrastructure, utilities): 11%

- Recreational: 9%

- Other: 1%

DEFINITION OF EMBODIED CARBON
The following definition of embodied carbon was provided to the survey
respondents:

Embodied carbonis the carbon dioxide(CO,)emissions associated with
materials and construction processes throughout the whole lifecycle of a
building orinfrastructure asset.

SmartMarket Brief: Building Sustainably
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Contacts & Resources

DODGE EDITORIAL TEAM

Stephen A. Jones leads Dodge Data & Analytics'
Industry Insights Research divisionandisthe
primary author of thisreport. Heisactivein
numerous industry organizations and frequently
speaksatindustry eventsaround the world. Before
Dodge, Joneswas avice president with Primavera

ADDITIONAL RESOURCES

P9y CARBON
hbdd CURE.

CarbonCure manufactures asuite of technologies that enable
concrete producerstoadd captured carbondioxide into the

Systems(now part of Oracle). Prior to that, he was e production process, resultingin the same reliable concrete but
principal and a Board of Directors member with Burt Stephen A. Jones with areduced carbon footprint. CarbonCure’s carbon dioxide
Hill, amajor A/E firm(now Stantec). He holds a BA Senior Director removaltechnologiesare usedin hundreds of concrete plants
from Johns Hopkins and an MBA from Wharton. Industry Insights around the world every day, helping to reduce the carbon footprint
steve.jones@construction.com of our built environment—one truck atatime.

https://www.carboncure.com/

Donna Laquidara-Carr currently provides
editorial direction, analysisand content for Dodge’s
SmartMarket Reports. Prior to this position, she
worked fornearly 20 years with Dodge’s
editorialteam, where she gained detailed insight
into the constructionindustry. She holdsaPh.D.
from Tulane University, an MA from Boston University
andaBAfrom Middlebury College.
donna.laquidara@construction.com

BIO GRAPHENE SOLUTIONS

Bio Graphene Solutions(BGS)is a manufacturer of consistent,
high-quality graphene from 100% organic source materials.
Ourrevolutionary, clean-tech production process enables BGS

Donna Laquidara-Carr

PhD, LEED AP to produce biographene that, asaperformance additive, can
Research Director significantly increase strength, elasticity, conductivity, and
Industry Insights longevity in different materials and applications within the

concreteandasphaltindustries

www.biographenesolutions.com
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