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This program is registered with the AIA/CES for continuing professional education. As such, it does not
include content that may be deemed or construed to constitute approval, sponsorship or endorsement by
AlA ofany method, product, service, enterprise or organization.

The statements expressed by speakers, panelists,and other participants reflect their own views and do not
necessarily reflect the views or positions of The American Institute of Architects, or of AIAcomponents, or
those of their respective officers, directors, members,employees, or other organizations, groups or
individuals associated with them.

Questions related to specific products and services may be addressed at the conclusion of this
presentation.
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COURSE DESCRIPTION/LEARNING OBJECTIVES

As a significant contributor to global greenhouse gas emissions, the building sector has an immense
opportunity to play a role in the efforts to mitigate climate change. This course will give an overview of the
globalmove towards a more sustainable future. We will explore the latest state of knowledge on climate
change, the targets, goals and regulations set to mitigate its worst effects,and what you, as an architect,
can do to help. You willalso learn about the science behind embodied carbon and why it is important, as
wellas other tools and resources available to advance the overall sustainability of the built environment.
Connect acoustics and architectural vision

1. Explain the current sustainability landscape, the state of knowledge on climate change, and the
contribution of the building sector

2. Understand the principles of Life Cycle Assessment and how it is used to calculate embodied carbon
Understand how to best use an Environmental Product Declaration (EPD)

4. Utilize available resources on materialand environmental transparency to make informed product
selection



AGENDA

Current Climate State — Data and Facts
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Global Efforts on Climate Action

External Push — Targets and Regulations

What can You do to Help?

Available Tools and Resources

Sustainability in Every Project



SPEAKERLEILA POURZAHEDI

Life Cycle Assessment Analyst

Academic Experience
* Researched environmental impacts of new technologies
* Published Journal articles around LCA

Industry Experience

* Publish EPDs

* Managed external product transparency websites

* Help product developers to Design for Environment

* Help architects with sustainable material selection

AIA
Continuing
Education
Provider



CURRENT CLIMATE STATE
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WHAT IS CLIMATE CHANGE? Edicalon

“Along-term change in the average
weather patterns that have come
to define Earth’s local, regional and
globalclimates.”

’@ https//climate.nasa.gov/resources/global-warming-vs-climate-change/
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https://climate.nasa.gov/resources/global-warming-vs-climate-change/
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WHAT CAUSES CLIMATE CHANGE? Edication’
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The Greenhouse Effect

* Natural warming of the earth
caused when atmospheric gases
trap heat from the sun.

The Greenhouse Effect

* Human activity has increased the
concentration of greenhouse
gases.

* Higher concentrations of
greenhouse gases =extra heat
trapped = global temperatures rise.

Asimplified animation of the greenhouse effect. Credit: NASA/JPL-Caltech

’@ https //www.nrdc.org/stories/greenhouse-effect-101#solution 10
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EVIDENCE OF CLIMATE CHANGE Eontiin
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ﬁlobal.Rise in Tempezature Arctic Ice Melt

* Globaltemperature rise *
* Warming of oceans %
* Shrinking ofice sheets
* Glacial retreat

* Decreased snow cover

e Sealevelrise

100

Sea Level Rise

80

* Declining arctic sea ice

60

e Extreme events

40

20

e (Qcean acidification

Sea Height Variation (mm)

1995 2000 2005 2010 2015 2020
YEAR

Source: climate.nasa gov

NASA's Goddard Space Flight Center

’@ https//climate.nasa.gov/evidence/ 11
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EVIDENCE OF GLOBAL WARMING Eficnton’
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’@ https//climate.nasa.gov/scientific-consensus/ 12
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February 2021 Snowstorm August 2017 Hurricane Harvey

~ = ~ 1
A - o g

Houston Chronicle/ AP Adrees Latif / Reuters
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EFFECTEXTREME HEAT AND DROWAHIFORNIA Edcation’

Provider

2020 Wildfires

Smoke plume by David McNew/Getty AP Photo/Noah Berger

@ 14



EFFECTS{UMAN HEALTH

Education
CLIMATE CHANGE WIDELY AFFECTS HUMAN HEALTH

Provider

Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

Heat-related illness Malar.i:fl, dengue,.
and death, encephalitis, hantavirus,
cardiovascular failure Rift Valley fever, Lyme
disease, chikungunya,
West Nile virus

Forced migration,
civil conflict, mental
health impacts

Respiratory
allergies, asthma

- Cholera,
Malnutrition, C e
. . cryptosporidiosis, campylobacter,
diarrheal disease N
leptospirosis, harmful algae blooms

’@ https://www.cdc.gov/climateandhealth/effects/default.htm


https://www.cdc.gov/climateandhealth/effects/default.htm

EFFECTSOCIAL AND ENVIRONMENTAL JUSTICE
CLIMATE CHANGE DOES NOT AFFECT EVER YONE BQUALLY
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GHG- GREENHOUSE GASES
WENEED TO LIMIT GREENHOUSE GAS EMISSIONS

Carbon Dioxide

* Transportation

* Burning Fossil Fuels
* C(Coaland Crude oil

Methane
* Agriculture

* Natural gas
e landfills

Nitrous Oxide

e Cars

* Manufacturing
 Soilmanagement

AIA
Continuing
Education
Provider

~

Fluorinated Gases

.

Hydrofluorocarbons
e Semiconductors
e  CFC substitutes

Perfluorocarbons
* Aluminum production

Sulfur Hexafluoride

Electrical transmission
* Magnesium producy




GHG- GREENHOUSE GASES e
DIFFERENT GREENHOUSE GASES HAVE DIFFERENT EFFECTS ON FARTH’S WARMING

Fluorinated
e 1000s - Nitrous g‘;;?s
10,000s oxide

The global warming
potential (GWP) of 800
human-generated
greenhouse gases is
a measure of how
much heat each gas
traps in the 400

atmosphere, relative
to carbon dioxide. 200

How much each
human-caused
greenhouse gas
contributes to
emissions around
the globe.

600

GWP
||

25

Source: EPA

1
D 1
Carbon Methane  Nitrous  Fluorinated
dioxide oxide gases

Source: IPCC (2014)

(",_‘EN; https//www.nrdc.org/stories/greenhouse-effect-101
Cornane B



https://www.nrdc.org/stories/greenhouse-effect-101

TIMELINE OF NOTABLE EVENTS FOR CLIMATE ACTION:

The
Intergovernmental
Panel on
Climate Change

(IPCC)

is born

United Nations
Framework
Convention on
Climate Change
is adopted
(UNFCCC)

1988 1992
Nov. May

11

...global average temperatures
should not exceed 2 degrees
[Celsius] above pre-industrial
level...” 1996: EU Environment
Council conclusions JJ

https://www.ipcc.ch/sr15/chapter/chapter-1/

The

Accord

Kyoto Protocol
the world's first
greenhouse gas
emissions reduction
treaty adopted

1997

Dec.

111

...strengthening the long-term global
goal (2°C) on the basis of the best
available scientific knowledge,
including in relation to a global
average temperature rise of 1.5 °C.....

Copenhagen

Approval
session
for SR1.5

Paris Agreement
IPCC invited to prepare
Special Report on
E5:C (SRII5)

Scoping meeting
to draft outline
for SR1.5

The
Cancun

Agreement

2009 2010 2015 2016 2018
Dec. Dec. Dec. Aug. et
14

...holding the increase in the global
average temperature to well below 2°C
above pre-industrial levels and pursuing
efforts to limit the temperature increase
to 1.5°C above pre-industrial levels... JJ

Continuing
Education
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https://www.ipcc.ch/sr15/chapter/chapter-1/
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IPCC SPECIAL REPORT (SR15) Centining
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SPECIAL REPORT

SPM| Summary for Policymakers

Global Warming of 1.5 °C pPE—

Mitigation pathways compatible with
2 15°C in the context of sustainable
development

Impacts of 1.5°C global warming on

3

An IPCC special report on the impacts of global warming of 1.5 °C above pre-industrial levels Mgl TR e s

Strengthening and implementing the
and related global greenhouse gas emission pathways, in the context of strengthening the "7 sibalmapense
global response to the threat of climate change, sustainable development, and efforts to &) SusmmableDevsiopment, Poverty

Eradication and Reducing Inequalities
eradicate poverty. The translations of the SPM and other material can be downloaded from Y a

ossary

this link

” Pour ce qui est de Lavenir, il ne s'agit pas de le prévoir, mais de le rendre possible. © —

Antoine de Saint Exupéry, Citadelle, 1948

’@ https//www.ipcc.ch/srl15/ 21
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IPCC TARGETS
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GLOBAL TOTAL NET CO, EMISSION TARGFIS SETFOR 2030 &2050

UNEP Emissions Gap Report 2019:

* Tomeet 2°C goalemissions must
drop 2.7%per year from 2020 to
2030.

* Tomeet 1.5°C goal emissions must
drop 7.6%per year from 2020 to
2030.

r https//www.ipcc.ch/srl5/chapter/spm/
https://www.unep.org/resources/emissions-gap-report-2019

50

30

20

10

10

20

2010

Billion tonnes of CO,/yr

In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in
pathways with a higher overshoot, CO2 emissions
are reduced to net zero globally around 2050.

Four illustrative model pathways —J

Net Zero

Pl
P2

P3

P4

2020 2030 2040 2050 2060 2070 2080 2090 2100

22


https://www.ipcc.ch/sr15/chapter/spm/
https://www.unep.org/resources/emissions-gap-report-2019

ARE WE ON THE RIGHT PATH?

ALMOST, BUTNOT QUIIE. ..

Annual global greenhouse gas emissions
in gigatonnes of carbon diaxide-equivalents

150Gt

MNo climate policies
41-48°C
—+eapoched cmissions in a baseline scenario
if countries had not implemented climate
reduction policies.

100 Gt
Current policies

50 Gt 28-32°C

= emissions with current climate polices in
place result inwarming of 2.8 to 3.2°C by 2100,

Greenhouse gas emissions Pledges & targets

up to the present 25 -928°C
= &missions if all countries delivered on reduction
pledges result inwarming of 2.5 to 2.8°C by 2100,

0 2°C pathways
1.5°C pathways
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Diata source: Clirmate Action Tracker (based on national policies snd pledges as of December 2019)
OurWorldinData.org - Research and data to make progress against the world's largest problems
. https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions

Licensed under CC-BY by the authors Hannah &itchie & Max Roser
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IMPACT OF THE BUILDING SECTOR S
OVERALL 39% OF THE GLOBAL CO, EMISSIONS BY SHCIOR

Dther

Building
Dperations

Building
Materials &
Construction
11%
Industry (Core and Shell)

Sourcea:
Glabal Alliance for Buildings and Constrection. 32%
2015 GLOBAL STATUS REPORT.

Transportation
23%

("M https//architecture2030.org/buildings problem why/ 24
CORNI °



https://architecture2030.org/buildings_problem_why/
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PROGRESS IN ENERGY EFFICIENCY
MORE STRINGENT BUILDING CODES HH P REDUCE OPERATIONAL CARBON

110

100

100)

80

70

50

Energy use index | 1975 use

30

20
1980 1985 1950 1995 2000 2005 2010 2015

Residential = Commercial Source: ACEEE based on analysis from Pacific Northwest National Laboratory

’@ https//www.aceee.org/blog/2016/02/take-ride-energy-slide-building-codes 25



https://www.aceee.org/blog/2016/02/take-ride-energy-slide-building-codes

WHY DOES EMBODIED CARBON MATTER?
EVBODIED CARBON IS AN UPFRONT COST, TAKEN FROM OUR CARBON BUDGET

Total Carbon Emissions of Global
New Construction from 2020-2050

L 750
S
(&)
¥
1%
S =no OPERATIONAL 7
= ° 0 CARBON
& 26%
o
3
2 250 o
@ 74 / EMBODIED o
E (1) CARBON 49%
Ll
0
2020 2030 2050
Goody Clancy DATA SOURCE: ARCHITECTURE 2030

’@ https//architecture2030.org/new-buildings-embodied/
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WHAT IS EMBODIED CARBON OF BUILDING MATERIAL&?-

viler

* Embodied Carbon (EC) or carbon footprint of a material is the total
greenhouse gas emissions (GHGs) from:

o Production of raw materials (including energy needed)
o Transport of raw materials
o Energyneeded for manufacturing
o Emissions throughout the process
L @ > =

1

Fin
Embodied Carbon Operational Carbon
Manufacture, transport and installation of construction materials Building Energy Consumption

’@ http://www.carbonleadershipforum.org/ 27
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EXTERNAL PUSH
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US-ARCHITECTURE 2030 TARGETS Eontiniing
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THE 2030 CHALLENGE FOR EMBODIED CARBON
Buildings, Infrastructure, and Materials

CARBON
70% 80% -
40% 45% 65%
EMISSIONS
. REDUCTION

@ reoucTion
FOSSIL FUEL ENERGY

CONSUMPTION EMBODIED CARBON
EMISSIONS

TODAY 2020 TODAY 2025 2030

©2018 2030, Inc. / Architecture 2030. All Rights Reserved.
*Using no fossil fuel GHG-emitting energy to operate. ©2020 2030, Inc. / Architecture 2030. All Rights Reserved.

Operational Emissions Embodied Emissions

https://architecture2030.0rg/2030_challenges/2030-challenge/
https://architecture2030.0rg/2030_challenges/embodied/ 29



https://architecture2030.org/2030_challenges/2030-challenge/
https://architecture2030.org/2030_challenges/embodied/

US-AIA 2030 COMMITMENT

* 800+ firms committed to designing for
energy efficiency and carbon neutrality by
2030.

* Enables managing the progress of your
firm’s entire design portfolio toward
meeting the 2030 goals by tracking each

project in the Design Data Exchange (DDx).

I\ 2030 COMMITMENT

Career

ENERGY

Five tips for meeting the
2030 Commitment

Take steps towards meeting the
2030 Commitment targets

Architect Resources

RESILIENCE

Community

New Design Data
Exchange streamlines

reporting

AIA
Continuing
Education
Provider

Advocacy Equity, Diversity & Inclusion

2030 on ATAU

Explore classes that help you reach
the 2030 Commitment goals and
complete your continuing
education hours!

Take courses now >

30


https://2030ddx.aia.org/users/sign_in

US-SE2050

e “All structural engineers shallunderstand,
reduce and ultimately eliminate embodied
carbon in their projects by 2050.”

STRUCTURAL
ENGINEERING
INSTITUTE

SE2050

COMMITTING TO NET ZERD

https//se2050.org/what-is-se-2050-overview/
ICornanc £

PLAN

L

Embodied carbon
action plan

Office action plan including
supporting staff education
efforts and internal SMQ and
GWP tracking

IMPLEMENT

2

Implementation
and accountability

Engage in sustainable goals of
projects, specify low carbon
impact materials and
understand the GWP of each
project using the LCA methods

AIA
Continuing
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SHARE

3

Data sharing and

tracking

Share GWP and SMQ data of
structural systems for
benchmark establishment and
development of annual
reduction targets

SE 2050 Commitment Program

31


https://se2050.org/what-is-se-2050-overview/
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US- FEDERAL LEGISLATIVE PUSH

BRIEFING ROOM

Executive Order on Protecting Public
Health and the Environment and
Restoring Science to Tackle the
Climate Crisis

JANUARY 20, 2021 - PRESIDENTIAL ACTIONS

nnnnnnnnnnnn

Executive Order on Climate-Related
Financial Risk

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

nnnnnnnnnnnn

Executive Order on Tackling the
Climate Crisis at Home and Abroad

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

A March 2021

m Summary of Title V, Section 811, and Title X of the Climate Leadership
m and Environmental Action for our Nation’s (CLEAN) Future Act

JWLLULL COMMITTEE ON ENERGY & COMMERCE

nnnnnnnnnnnn

FACT SHEET: The American Jobs Plan

=



US- REGULATORY LANDSCHPE Eontiin

Provider

Guam Northern Mariana Puerto Rico

Islands ép
¢ -
e

American Samoa United States
Virgin Islands

L

= o
F P

Bl US. Climate Aliance members
implemented HFC action

[ u.s. Climate Aliance members
proposed HFC action

[l Other US. Climate Alliance
members

'@ https//www.nrdc.org/experts/david-doniger/more-states-announce-hfc-action-raising-tally-fifteen 33
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US- REGULATORY LANDSSBMBODIED CARBON iy
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| county oF

MARIN

| BUY CLEAN | '

State embodied carbon policy introduced but
not passed and/or city policy passed

E State Buy Clean legislation passed

https//carbonleadershipforum.org/clf-policy-toolkit/ 34



https://carbonleadershipforum.org/clf-policy-toolkit/
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EU- LEGISLATIVE PUSEREEN DEAL Eonining

Mobilising research
and fostering innovation

Transforming the
EU's ey fora A zero pollution ambition
sustainable future for a toxic-free environment

A

Increasing the EU’s Climate
ambition for 2030 and 2050

A

Supplying clean, affordable Preserving and restoring
and secure energy The ecosystems and biodiversity

I European [
Green From ‘Farm to Fork’: a fair,
Deal healthy ahd environmentally
friendly food system

4

Building and renovating in an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Mobilising industry
for a clean and circular economy

Leave no one behind
(Just Transition)

Financing the transition

The EU asa A European
global leader Climate Pact

35

‘ https//ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal en
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GLOBAL INITIATIVES Eontiin
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WORLD
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WRI - Zero Carbon Buildings For All

* Nationaland localleaders,to develop and implement
policies to drive decarbonization of allnew buildings by
2030 and all existing buildings by 2050

* Financialand industry partners, to provide expert input and
commit $1 trillion of market action by 2030

BEFORE

BEFORE Carbon offset

< v
=
<

=
a i

/' \ WORLD
4 GREEN
A BUILDING

v COUNCIL

WGBC — Whole Life Carbon Vision

* By2030,new buildings, infrastructure and renovations will
have at least 40%]less embodied carbon with significant
upfront carbon reduction,and allnew buildings must be net
zero operational carbon

* By 2050,new buildings, infrastructure and renovations will
have net zero embodied carbon, and all buildings, including
existing buildings, must be net zero operational carbon

Whole Life Carbon Vision —

T 2050

( ADVANCING
NET ZERO

r https//wrirosscities.org/ZeroCarbonBuildings
https//www.worldgbc.org/advancing-net-zero-status-report-2020

36



https://wrirosscities.org/ZeroCarbonBuildings
https://www.worldgbc.org/advancing-net-zero-status-report-2020
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GLOBAL INITIATIVES Centining
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UN& Global Alliance S
; e for Buildings and ) TARGETS

environment Construction

programme DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

GlobalABC - Roadmap for Buildings SBTI - Science Based Targets Initiative
and Construction 2020-2050

* Connect governments, private sector and organizations to
drive the transformation towards a zero-emission, efficient, R
and resilient buildings and construction sector.

* Provides companies with a clearly-defined path to reduce
GHG emissions in line with the Paris agreement goals.

The SBTIdoes not currently assess targets for cities, local
governments, public sector institutions, educational

oo P g ity podiis institutions or non-profit organizations.
et o s s e ceroion s

national and subnational levels and across themes

for

mandtory
performance
Accelerate i i
Existi stateges for
buildings unknow, fow energy- reurshment and reroft .
driven retofts encoirage investment
” Wirimal use of ool for Facitate maintenance and building management
Building energy performance, ‘Sustained adoption of energy parformanc tools, systems and
i disciosure and ation, manitorng, eneray manager
management and improved operatons
energy efficient appi
Appliances ng {
and systems.
avaiable technology procurement
of flow carbon mater |
matera

litle

companies taking action
Build-in resillence for buildings and communities

Some r
Tor natural disasters, but

ensure adapiaion of eising buildngs and integrate resilence
ot widespread into new construcion

uogll

Sigrficant use of fossi Accelerate the decarbonisation of electricity and heat ambitions f C
uel; 39% popuiaton o Develop dlear reguitory frameworks, provide adequate fnancil >
access o clean cooking, incenives, encourage on-5te renewable erergy or green power
11% no access fo electicy procurement, accelera
ENABLERS: cap g, finance,

37

r https//globalabc.org/our-work/forging-regional-pathways-global-and-regional-roadmap
https//sciencebasedtargets.org



https://globalabc.org/our-work/forging-regional-pathways-global-and-regional-roadmap
https://sciencebasedtargets.org/

C40 CITIES + CNCA

* “The C40 Clean Construction Policy
Explorer,combined with the Carbon
Neutral Cities Alliance's framework, will
help cities deliver on their commitment
to climate action and a sustainable
future forall.”

\Z
= ZCNCA

//l \\\\ CAR2ON NEUTRAL CITIES ALLIANCE

CITY POLICY FRAMEWORK FOR

DRAMATICALLY

REDUCING EMBODIED
CARBON

62 detailed policies to reduce embodied carbon

CNCA Chck LCA

2030

ps- @
Canada @Os\u Wit
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Filter by: Clean construction policy map
Region:
city:
LYY
Policy Type <
» %
Applicable to ¢ L °
l‘h ™
Voluntary / Mandatory "
L] P
Strategies, targets, and pilots
.0 L] 2
»
L]
L2000 km © OpenStreetMap contributors

Hover over ezeh eity 1o see the

undertaken.

Distribution of policy types and city actions

Circularity and waste

City procurement 5.9%

Strategies, tar...

Building regulation...

Filter by region or selecta city to see the distribution of the policy and action types taken

‘the summary of its pelicies and actions. For more details on the cities’ policies or actions, see

see the table below.

Number of policies and actions adopted over the years

iows a global indication of the grewing number of pelicies and actions eities are taking to tackle embodied

 number is cumulative over the year:

r https//www.c40knowledgehub.org/s/article/Clean-Construction-Policy-Explorer?language=en US
https//www.embodiedcarbonpolicies.com/

38


https://www.c40knowledgehub.org/s/article/Clean-Construction-Policy-Explorer?language=en_US
https://www.embodiedcarbonpolicies.com/

WHAT CAN YOU
DO TO HHLP?
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UTILIZING GREEN BUILDING RATING SYSTEMS Educaton’
FOCUS ON PEOPLE + PLANET 5 FOR

“There are a number of features which can make a building QQB\‘\
‘ereen’. These include:

» Efficient use of energy, water and other resources & PROTECT ]
, HEALTH
* Use ofrenewable energy,such as solar energy : o

TAKE

* Pollution and waste reduction measures,and the enabling | CLIMATE COMFORT “
- i * [ ACTION \
of re-use and recycling ; HEALTH & \
. . . . L
* Good indoor environmental air quality WELLBEING

FRAMEWORK
* Use of materials that are non-toxic, ethical and sustainable

* Consideration of the environment in design, construction
and operation

e.® FACILITATE
b HEALTHY
* Consideration of the quality of life of occupants in design, BEHAVIOUR
construction and operation & P
* Adesign that enables adaptation to a changing ’\@4/ {(/C\c’
environment” Yip W @ o S\
MenT ACRO

The Six Principles of the Health & Wellbeing Framework WorldGBC Annual Report 2020

’@ https //www.worldgbc.org/what-green-building 40
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INFORMED MATERIAL SELECTION & DESIGN Educslon”
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PRODUCT DECISIONS AFFECT THE BVBODIED CARBON OF YOUR BUILDING
@ Operational carbon
: ! |
PRODUCT ' CONSTRUCTION | USE : END-OF-LIFE
Raw material Manufacturing : Manufacturing and : Operations | Maintenance : Deconstuction/ waiste
supply ! construction phase ! andrepair '  demolition Processing,
i i I disposal
I ﬁ- : :
A : ? : : ﬁ
39 : | : 55

L e W

’@ BPIE Whole Life Carbon: Challenges and Solutions for Highly Efficient and Climate Neutral Buildings 41


https://www.bpie.eu/wp-content/uploads/2021/05/BPIE_WLC_Summary-report_final.pdf

WHAT ARE MANUFACTURERS DOING? Eontiin

Provider

New Product Development Operations

_ * Improving conversion efficiencies
| Environmental

Sashiko Stitch SIR'ITEA-I-ION M I_.OWCI' iInpaCt technologies

" bySHGLOMS[WiCFS .
e  Waste reduction

Simple Sash

https//www.carboncure.com/

https://www.interface.com/US/en-

* Emission reduction strategies
US/collections/embodied-beauty#copy

Existing Product Improvement gt% Transportation

* Overallreduction in materials .
(reduced density, lighter weight, etc.)

« Lowerimpact materials
(blowing agent,renewable, etc.)

* More recycled content

Using local materials
» Efficient shipping methods

(rail vs. truck, alternative fuels, EVs)

@ 42
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HOW IS EMBODIED CARBON CALCULATED?

environmental impacts, including embodied
carbon, of a product, process or service.

Life Cycle Assessment,or LCA, measure the / 56 @IE

* Inventory of the energy and materials /S
through the value chamn and corresponding e
emissions to the environment.

 Identify hotspots within a process to allow

N
for improvements @
% rllll!

End of Life R

oo

i o
I o

(=
@a
o

‘
'CORNING |
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WHAT TYPE OF INFORMATION IS NEEDED FOR LCA? &t
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INPUTS PROCESSES
- — = — — — —
I Raw Materials Aquisition Atmospheric emissions
Raw Materials ¢
| Manufacturing
I i’ Waterborne waste

Operation / Use / Maintenance

Energy Recycle / Waste Management
Solid wastes

)_ _ _

System Main
boundary product Co-products

ouTPUTS

Credit: Mark Fedkin

@ 44



HOW DOES LCA WORK? Eontiin

Provider

Building product life cycle stages
* The process closely follows Bt R
Raw material  Manufacturing acking an Jse and

predefined standards extraction transport  meintenance
o ISO Standards
o Product Category Rules

* Need to define the scope,
functional unit, and system clearly

. WASTE GENERATION
e Collected data is used to map
relevant emissions and translate @
to impact categories [ iy
e There 1s software available to Renewable and Global Acidification Eutrophication Ozone layer  Smog Abiotic Waste and
non renewable wWarming depletion creation detenoration recyclables

speed up calculations

http//amanac.eu/amanac-lca-workshop/
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LCA STAGES AND BOUNDABIESDING INDUSTRY Eontiins

Provider

Supplementary

information beyond
the building life cycle

Upfront carbon* Operational carbon* End of life carbon* Beyond the lifecycle*

L

i

1

1

i

A1-3 A4-5 B1-7 C1-4 D 1

PRODUCT CONSTRUCTION END OF LIFE Benefits and loads 1

* USE stage ;
= x stage PROCESS stage stage beyond the

(=] g building life cycle 1

L 2 B1 B2 B3 B4 BS 1

S 8 A1 A2 A3 A4 AS 61 G2 .3 64 1

b ° 8 g | = :

= 2 = a @ P S fE., E =] !

= o £ =4 & § =1 £ E" a 8 S = Reuse 1

<] o 2| g | = £t | |g8 £ 5 a 55l =z | 2 | =
L = @ g || & 2 Bk = @ & 2= 2| g 2 '
= E = @ @ a =] e ® 0 a S % Recovery 1
w = @ 5 @ B = EE @ g 2]

E = s (= é % 83| = 7 = Recycle .

5 # s 8 g Y ;

o = 1

B6 Operational energy use s

H

1

i

L

*Terms used in this report and B7 Operational water use
defined in the glossary below

Out of scope
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WHERE CAN | FREBDDUCHMBODIED CARBON NUMBER&2:

Environmental Product Declarations or EPDs

are the pI’ll’].’l ary th u-d _p arty ve I‘lﬁe d pub hC ly EcoTouch& PINK® Fiberglas™ Batt & Roll Insulation — Unfaced and Faced
available source for embodied carbon
values.

4, Life Cycle Assessment Results

Table 6. Description of the system boundary modules

BENEFITS AND
'CONSTRUCT- LOADS
PRODUCT STAGE | ION PROCESS USE STAGE END OF LIFE STAGE 'BEYOND THE
STAGE SYSTEM
BOUNDARY
Global . Product
EmbOdled ar | a2 | a3l as| as|e1 | 82|83 | B4 [B5|B6 |B7 |01 | 2| 3 | ca D
Warmin Carbon -
- = -
W == Cebon mm - el b e lelialied < | s, [
Potential (EC) Footprint Pg 1|s(sz 2|8 B[ | B|2|aasag| i) % EiE Egé
ES & |32 = £ & 2 [ € 2 3 2 8|3 2
:3 5| 5|k o PEE(25E = 4 g‘.,u
(GWP) (PCF) BN CE[ES E| | F] | 2|3 EEEE £
EPDType| x | % | x| % | x |MND|MND| MND | MND|MND MND| MND | MND| x | MND| x MND
MND — Module Not Declared
Same value with many names
Table 7. North American Impact Assessment Results for 1 m? unfaced insulation at RSI=1
GWP 100 [kg CO5 eq] 4.64E-01 295602 2.06E-03 MND MND  863E-03 MND 0.00E+00
ODP [kg CFC-11 eql 6.30E-08 766E00 T67E-11 MND | MND | 224606 MND  0.00E=00
AP [kg S0z eq] 2.02E-03 1.86E-04 1.08E-06 MND  MND  542E-05 MND  0.00E+00
EP [kg N eq] 220503 253605 473807 MND ~ MND  T40ED6  MND  0.00E+00
POCP [kg Os eq] 2.06E-02 525603 314E-05 MND ~ MND  153E03 MND  0.00E+00

[GWP — Global Warming Potential, ODP — Ozone Depletion Potential, AP — Acifdification Potential, EP — Eutrophication Potential, POCP — Smog Formation Potential, 47

@ ADPiosg [MJ, LHV] 7.01E-01 6.77E-D2 3.28E-04 MND MND 1.98-02 MND 0.00E+00
ADPuesss — Abictic Depletion Potential of Non. (fossil) energy




THERE ARE MULTIPLE TYPES OF EPDS

Product-Specific Declaration

Industry-Wide EPD

Product-Specific Type Il EPD

Optimized EPDs

More Value

AIA
Continuing
Education
Provider
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HOW ARE EPDS MADE?

Life-Cycle

PI’UdHCt tells you which gets
(ategory how to Assessment  [ymeses
Rule doa (L(A) inan

(PCR)

> Defines the product B Typically completed
category by an independent

2> Lays out which impacts KEry pracionsr
the manufacturer must B Tells how the product
share is made

;> Details how to measure B Explains each environmental
each of these impacts impact and how it was

measured

CAUTION: Early adopters CAUTION: Not every

are deeply involved in LCA comes from a PCR
setting up the rules. or leads to an EPD.

Graphic: BuildingGreen, Inc.

Environmental
Product
Declaration

(EPD)

V" Attempts to show LCA
results in shorter form

+ Can include data not
derived from the LCA,
within limits

+ Does not compare
products, but can make
comparison easier

CAUTION: EPDs can appear
more comprehensive

than they are.

AIA
Continuing
Education
Provider
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WHAT SHOULD | WATCH OUT FOR WHEN USING EPDS#:

Impact values published in EPDs can vary
depending on a number variables:

Functional Unit (how much product)

PCR (product category rules on how to create

an EPD)

Scope (cradle-to-gate vs. cradle-to-grave)
Software used to model

Underlying data sets used to model
Impactassessment methods

Trying to compare EPDs which vary in these

areas can introduce error

rBvider

ENVIRONMENTAL PRODUCT DECLARATION @

CERTIFIED

EROHMENTAL
PROCUCT CECLARATION
LD

EcoTouch® PINK® Fiberglas™ Batt & Roll Insulation — Unfaced and Faced

R
DECLARED PRODUCT &

EFPD PROGRAM AND PROGRAM OPERATOR
MAME, ADDRESS, L OGO, AND WEBSITE

GENERAL PROGRAM INSTRUCTIONS
AND VERSION NUMBER

MANUFACTURER NAME AND ADORESS
DECLARATION NUMBER

UL Environment 333 Pfingsten Road
Northbrook, IL 60611

hitps:liwww.ul.com/
hitps:lispot.ul.com/

‘General Program Instructions v.2.4 July 2013

‘Owens Coming, One Owens Coming Parkway, Toledo, OH, USA
4738548037.101.1

FUNCTIONAL UNIT OR DECLARED UNIT
REFERENCE PCR AND VERSION NUMBER

DESCRIPTION OF PRODUCT APPLICATICN/USE

PRODUCT RSL DESCRIPTION {IF APPL )
MARKETS OF ARPLICABILITY

DATE OF ISSUE

PERIOD OF VALIDITY

EPD TYPE

RANGE OF DATASET VARIABILITY

EPD SCOPE

'YEAR(S) OF REPORTED PRIMARY DATA
LCA SOFTWARE & VERSICN NUMBER
LCI DATABASE(S) & VERSION NUMBER
LClA METHODOLOGY & VERSION NUMBER

1 m? insulation at R5I=1

UL Part B: Building Envelope Thermal Insulation EPD Requirements, UL 10010-1

EcoTouch® Unfaced and Faced Insulation for use in wall, floor, roofing and ceiling
ications for residential and P .

75 years

North America

September 13, 2018

5 Years.

Product-specific

NA

Cradle to gate with options (A4, AS, CZ, C4)
16

SimaPro 84.0.0

ecoinvent 3.3

TRACI 2.1 v1.04; CML I-A baseline v4.2; Cumulative Energy Demand (CED) v1.08

The PCR review was conducted by:

PCR Review Panel

Chair: Thomas Gloria, PhD

t.gloria@industrial-ecology.com
Ihis ¢ Was verhed In with E50 1802022000 L = ...
by Underwriters Laboratories whoak B ol
[ INTERNAL B EXTERNAL Grant R. Martin, UL Environment
This fife cycle was i verified in with IS0 Yt | e

14044 and the reference PCR by:

Thomas P. Gloria, Industrial Ecology Consultants
50



WBLCA WHOLE BUILDING LCA

Figure Il - Life Cycle Assessment [LCA)
Diaogram adapted from Haowking\Brown using illustrations from

Open Systerns Lab 2018 licensed under Creative Commaons CC

BY-ND

’@ LETI Embodied Carbon Primer

Py
#
£

e, -

AIA
Continuing
Education
Provider
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CALCULATING EMBODIED CARBON OF COMPOSITE PARTS

Embodied

Material Carbon (or GWP) Total Building

(or component)

tit terial .
Quantity permateria embodied carbon

Functional Unit

: Embodied carbon
N ~ C!uantltl;,i o!:nn:rtu “ SanmiG — Ernh:d:e:jczlrhohnnf
1 iz concrete blocks - SEN. S, \
2w 8 =

””p — Embodied
#”j ” Quantity of brick ety Bl Embodied carbon of bricks a :‘:'t::n‘j'

’ MRREY OV RN IERR conversion factorof bricks Jll | EORESG CrRon -

Embodied carbon '
\ Quantity of mortar conversion factor of - KNEASNS cmonof
mortar e S

(onms Methodology to calculate embodied carbon of materials, RCIS Professional Information, UK 52




CARBON IS NOT THE ONLY QUALIFIER Eot
THERE ARE OTHER ENMIRONMENTAL IMP ACT CATEGORIES

4.1. Life Cycle Impact Assessment Results

Table 7. Morth American Impact Assessment Results for 1 m? unfaced insulation at RSl=1

TRACIv2.1

GWF 100 [kg CO; eq] 4 54E-01 2.95E-02 2.06E-03 MND MHD 8.63E-03 MND 0.00E+00
ODP [kg CFC-11 eq] 6.30E-08 T.66E-09 J6TE-1 MND MHND 2.24E-09 MND 0.00E+00
AP [kg SOz eq] 2.02E-03 1.86E-04 1.08E-06 MKD MHD 5.42E-05 MND 0.00E+00
EF [ka N eq] 2.20E-03 2.53E-05 4.73E-07 MND MHND T.40E-06 MND 0.00E+00
FOCP [kg Oz eq] 2.06E-02 5.25E-03 3.14E-05 MHKD MHD 1.53E-03 MND 0.00E+00
ADProga [MJ, LHV] T.01E-01 6.77TE-02 3.28E-04 MMD MND 1.98E-02 MND 0.00E+00

[GWP — Global Warming Potential, ODF — Ozone Depletion Potential, AP — Acifdification Potential, EFP — Eutrophication Potential, POCP — Smog Formation Potential,
AP gy — Abiclic Depletion Potential of Non-renewable (fossil) energy resources]
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CARBON IS NOT THE ONLY QUALIFIER g’
THERE ARE OTHER TRANSPARENCY DOCUMENTS FOR PRODUCTS

. Material
Health
CERTIFIED
ENVIRONMENTAL

PRODUCT DECLARATION

cradletocradle OPJ[I-I::\,I’Z;:::EN PLATINUM

TIF CERTIFIED
(}'R . / O asthmagallergy
friendly®
f GreenCircle
VALIDATED CERTIFIED
RECYCLED CONTEN]- ® P

FORMALDEHYDE FREE
ULCOM/ECY

Environmental
Claims

VALIDATION

by SCS GLOBAL SERVICES

ECOLOGO GREENGUARD d C @

The electricity used to make
PRODUCT CERTIFIED FOR PRODUCT CERTIFIED FOR

REDUCED ENVIRONMENTAL LOW CHEMICAL EMISSIONS Skl C E RT I F I E D j;j’: LIVI NG

IMPACT. VIEW SPECIFIC ULCOM/GG FOAMULAR® NGX™ Insulation

ATTRIBUTES EVALUATED: UL 2818 M E M B E R is 100% wind power, \ ; ‘,; { ‘
ULCOM/EL reducing the carbon footprint* ENVIRONMENTAL y 9 PRODU CT am.

uL2985 *See details on Certificate PRODUCT DECLARATION \ 4 CHALLENG E

o UL.COM/EPD
at https://bitly/2KENZRv

54
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EPD LISTINGS FOR PRODUCTS Efsemien

Provider

UL Spot
https://spot.ul.com/ GreenBookLive (UK) :
http//www.greenbooklive.com/search/
NSF scheme.jsp?id=260 - L\ A
http://info.nsf.org/Certified/Sustain/list :
ings.asp?ProdCat=EPD The EPD Registry (Global) B pi"cf{:'e?:':'o
. https//www.theepdregistry.com/ o E P D ® ———
Environdec
https //www.environdec.com/EPD- CSA Group THE INTERNATIONAL EPD® SYSTEM e
Search/ https://www.csaregistries.ca/epd/epd_ -(:M
. ]jS ting_e .C fm 1S0 14025 and EN 15804 “ndUmWEItEV
Institut Bauen und Umwelt e.V. EPD
(IBU, Ge rmany) IRELAND
httDS ://ibu-epd-com/en/nublis he d- THE ENVIRONMENTAL PRODUCT DECLARATION PROJECT
epds/
EPD Ireland

CSA Group Registered
Based on \su MOE
and Othe: nts

https//www.igbc.ie/epd-search/
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https://www.environdec.com/EPD-Search/
https://ibu-epd.com/en/published-epds/
https://www.igbc.ie/epd-search/
http://www.greenbooklive.com/search/scheme.jsp?id=260
https://www.theepdregistry.com/
https://www.csaregistries.ca/epd/epd_listing_e.cfm

AIA

EC3 EMBODIED CARBON IN CONSTRUCTION CALCULATOR Education’

Provider
* (oums LP Leila Pourzahedi PILOT USER Measurement Units:  USA
¥ PERFORMANCE SPECIFICATIONS kgCO2e embodied per 1
@ Curing Time yd3
Concrete - -
= Compressive Strength 28d = Compressive Strength Other @ Curing Time BOXPLOT
ReadyMix .
¥ Tour: DIAGRAM
Shotcrete
ACI318 Exposure Class CSA A23.1 Exposure Class EN206 Exposure Class Max 1083
Cement Grout =
1,000 =
Flowable Fill (CDF) . =
o Slump (min) > Reference Service Life 900 E
Paving ™° 800 =
& Precast Concrete 7 700 =
< EC3/1yd3 =
Cast Decks and 500 =
Underlayment =
) 500 =
& Grouting 7 Cementitious Materials =
X Reb 408onservative g i
ebar
- ] e N - - 300
&.Cementitious 7t Z White Portl... | | 2 GGBS > Silica Fume > Ground Gl... lachievable T
200 =
S Aggregates 7o 100 =
Pilot 2 Natural po... = Metakaolin 2 Other SCMs =
Masonry 0 o g
Steel
Aluminium Standardweight Lightweight
Wood
Sheathing ¥ GEOGRAPHIC
Thermal/Moisture Prot. Geography
Cladding 7 Global Max Distance from Project Site
Openings

Finishes » ADVANCED
Data Cabling . @ Report Bugs & Feedback
’@ https://www.buildingtransparency.org/ 57
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WBLCAOOLS

IDENTIFY MAIN CONIRIBUTORS TO EMBODIED CARBON OF THE BUILDING

R @ 1)
E E eree 0 e LCA

ECOM - Embodied
Carbon Estimator

StructuralSteel; 2020-02-15

ReadyMix; 5 ksi; 0.25; 2020-02-15

<
<

ReadyMix; 5 ksi; 0.5; 2020-02-15

Aluminium; 2020-02-15.

Gypsum; 202002.15 —
ReadyMix; 4 ksi; 0.45; 2020-02-15

Rebarsteel; 2020-02-15

ReaﬂzMix; 2020-02-15

Blanketinsulation; 2020-02-15; ...o6!
—_—

ReadyMix; 5 ksi; 0.45; 2020-02-15
=

ReadxMix; 6 ksi; 0.45; 2020-02-15
Boardinsulation; 2020-02-15; Other
BoardInsulation; 2020-02-15; XPS
£

https//www.architects.org/news/the-new-net-zero

Superstructure

Interior Construction

Foundations

v Interiors

Substructure

Exterior Enclosure

Raoofing

Basement Construction

AIA
Continuing
Education
Provider

Conservative EC
Estimate

Achievable EC Target

Met Zero Embodied
Carbon
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EC3 + TALLY SYNERGY

AIA
Continuing

Education
Provider
What to do, when.
LEC3 We did it
Schematic Design Design Development Construction Documentation Project Procurement Construction
- S S -
TALLY Y ; N
WORKFLOWY 9 O'\J { IEI 1 |I
Analysis of Design Option Whaole Building Life Cycle
Building Components Comparison Analysis Repart
Tally Bill of
\ Materials Import
‘! I | i | e
Embodied Carbon Product Comparison Embodied Carbon
and Procurement Calculation
| J
I I I I I ] I T 1
New vs Retrofit? Xvs Y system? Embodied Carbon reduction
*Start Supplier Outreach
‘ https://carbonleadershipforum.org/guide-to-the-ec3-tool/ 59
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OTHER TRANSPARENCY RESOURCES

ILFI (International Living

Future Institute)
https //living-future.org/

HPD
https//www.hpd-
collaborative.org/hpd-public-

repository/

UL Spot
https://spot.ul.com/

Cradle to cradle
https//www.c2ccertified.org/

SCS Global Services

https://www.scsglobalservices.com/c

ertified-green-products-guide

=

AIA
Continuing
Education
Provider

NSF o
https //www.nsf.org/testing/sustainab SCSgIObGI @
SERVICES =

ility/product-sustainability SIacas Ronacke

ICC-ES )

. . % INTERNATIONAL
https://icc-es.org/environmental- Y LIVING FUTURE
program/ CINSTITUTE'

Greencircle certified
https//www.greencirclecertified.com/

SPOT | ®

ICC

(ES)

A SAVE



https://living-future.org/
https://www.hpd-collaborative.org/hpd-public-repository/
https://spot.ul.com/
https://www.c2ccertified.org/
https://www.scsglobalservices.com/certified-green-products-guide
https://icc-es.org/environmental-program/
https://www.greencirclecertified.com/
https://www.nsf.org/testing/sustainability/product-sustainability

AIA

TRANSPARENCY CATALOGUES
Mindful MATERIALS / MA_I—I_ E R

https //www.mindfulmaterials.com/

Sustainable Minds MATERIALS
http://www.sustainableminds.com/ \ material
bank l‘l
Ecomedes
https://www.ecomedes.com/
Healthy Materials Lab »am Sustainable Mindse® d
https://healthymaterialslab.org/ ' Transparency Products &)) eco m e eS

Brightworks Sustainability
https://brightworks .net/

MATTER Healthy BRIGHTVV:%;;QSRKS-

https://matterbuild.com/ Materla ls SUSTAINABILITY
Material Bank La b

https//www.materialbank.com/
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WHAT ARE THE DRIVERS?

‘Regulations Are Coming

Green Building Certifications and Reporting
Structures Increasingly Look at Materials

No Incremental Cost Is Necessary for
Lower-Carbon Materials

Action Gains Community Goodwill”

’@ Urban Land Institute Greenprint — Embodied Carbon om Building Materials for Real Estate

AIA
Continuing
Education
Provider
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https://americas.uli.org/wp-content/uploads/ULI-Documents/Greenprint-Embodied-Carbon-Report_FINAL.pdf

TIME OF ACTION FOR EMBODIED CARBON S
THE EARLIER YOU ACT, THE HIGHER THE IMPACT

Embodied carbon reduction potential at different stages of a building project
© HM Treasury; Green Construction Board

1

g

‘ 100% Build nothing - challenge the root cause of
the need; explore alternative approaches to
achieve the desired outcome

" 80%  Build less — maximise the use of existing
assefts; optimise asset operation and
management to reduce the extent of new
construction required

“ 50%  Build clever - design in the use of low carbon
materials; streamline delivery processes;
minimise resource consumption

“ 20%  Build efficiently - embrace new construction

technologies; eliminate waste

Carbon reduction potential

#

Design Commissioning

Planning Construction Operation and maintenance

UKGBC — Net Zero Carbon Buildings: A Framework Definition 64



https://www.ukgbc.org/wp-content/uploads/2019/04/Net-Zero-Carbon-Buildings-A-framework-definition.pdf

WHAT WE ALL NEED TO DO TO MAKE A CHANGE Eontiins

Provider

Collaboration

Establishing roadmaps to
form a common vision

Communication

Raising awareness and
building capacity

—>» —>
—» >
AN RNR QNN §
>
Innovation _’ —>

Accelerate

Harness the power of voluntary,
financial, policy and regulatory
market forces

Creating new business models, new
technologies and circular patterns

M WGBC Bringing Embodied Carbon Upfront 65
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ADDITIONAL RESOURCES

Carbon
Leadership

RESOURCES FRiE

Change how you
design and build.

About |

Practice guides & tools

Join the campaign >

—

Healthier Materials Protocol Architect
Get a stepwise method for setting healthy Energy o0
materials goals and criteria definitions,

s d Meet yourc
product selection, tracking, and toa morsl
specification. grid with th

If you're not considering embodied carbon as part of each project's CO2 emissions, this series is for you. Embodied Carbon 101 is designed to help AEC professionals
understand embodied carbon and immediately apply that knowledge to projects to reduce emissions and get to zero carbon. Unlike operational carbon, which can be
reduced during a building’s lifetime, embodied carbon is “locked in” as soon as a building is completed. Over 12 courses, you'll learn how to measure, manage, and
implement practical solutions from expert practitioners including architects and sustainable building product manufacturers. Buildings contribute about 40% of the
world’s carbon emissions, and embodied carbon is a big slice of the pie. Let’s all do our part to get to zero together.

This series was presented by the Bo;

n Society for Architecture (BSA) with support from CLF Boston, the Boston Hub of the Carbon Leadership Forum. The Embodied
Carbon 101 advisory group was Suni Dillard AIA, HMFH Architects; Lori Ferriss AIA, Goody Clancy; Julie Janiski, Buro Happold; Lisa Carey Moore, Integrated Eco
Strategy; Jacob Deva Racusin, New Frameworks Natural Design/Build; and Rachel White, Byggmeister Design/Build. Embodied Carbon 101 was sponsored by Ark Woods
& Services; Goody Clancy; Huber Engineered Woods; Kingspan; Nordic Structures; Select Building Products; and Thoughtforms. Series partners were AGC MA; Built
Environment Plus; the International Living Future Institute; and the Structural Engineering Institute

Save 30% when you purchase the complete series for a limited time. Save 15% when you purchase 4 or more courses.

Embodied Carbon 101 Resource Library

https //blueprintforbetter.org/resources/

’@ https//aiau.aia.org/embodied-carbon-101

https://carbonleadershipforum.org/resource-library/

AIA
Continuing
Education
Provider
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