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Introduction to Sustainability in Construction

" Construct Operating Maintaining

Long-term .
g-ter social
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e e well-being
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Importance of Sustainability in Construction

Buildings have a significant Sustainable buildings offer
impact on the environment. economic benefits.

© 2023 BSI. All rights reserved. 3



Four Reasons the Construction Industry Needs
Supply Chain Transparency

Building
materials
made with

Forced Labor

Deforestation

Labor on Recycling and
Construction Certified
Sites S ELCRELS
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Overview of regulatory frameworks and green building
certifications (e.g., LEED, BREEAM) that encourage the use of
sustainable materials.

LEED CRTIFIED
Us&BC

« LEED (Leadership in Energy and Environmental
Design)

« BREEAM (Building Research Establishment
Environmental Assessment Method)

« WELL Building Standard

« Green Globes

© 2023 BSI. All rights reserved.



Sustainable Materials Standards
and Certifications

1
(74

As¥usaeRideninuiunandaunasgruiaaniifdefuuayg

q

UAARNFINLANAAINUALAULNNINTFIUAUNIN N5 UTaITHA

o 9/

a1 dey leiun:

 Forest Stewardship Council (FSC): Tususasfifusagin
n&adaualiu1anthilasunis¥anisatnefufinzay

- Cradle to Cradle Certified: susdvndniaainlasunis
aanuuuTaaAfivieleasdia tNalvau1saslandaniatas
amﬂ“l,m”mo?’hmwLﬁaéuaquws‘tﬁmu

- Environmental Product Declarations (EPDs): aain
n1sdsLfiveastiinuacian MalvilnaanuuuuasHa99

WdanigniinansenusadowInaans




Implementation
and Benefits - Lifecycle Assessment (LCA): n1s5usasideaiviain

s1ansaTuRUUNIaTIduldn151d LCA wiadiasieu
HANTENUGAARILIANANLDITRAGILGNITHENIUAINTTANT A

- Waste Reduction and Recycling: n155usay w2y LEED
vauazuuudInsunissladavaznisiniaandunnladivg 4y
MIERAUEIY

- Indoor Environmental Quality (IEQ): Janwif9fiulu
nA197Yu5a9 11y WELL uay LEED 2haisuilse IEQ eranistlad
Jaarluduizuazdaaanatserdordriaaauanisly

gAnwIaaaunalualnls
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LCA

AAINR/ANULIAaNITUTTLTUNA
ASLNUGDRILINTANTALAAT Y
ARDAIIATLIO HIUGALIIRINT
Leun2agingfiuaunseianis
ANAA AN

Impact - Inveatory

assessment it anz?iysis

Source: http://www.solidworks.com/sustainability/design Source: Environmental Life-cycle Assessment (Chapter 16, De Smet, B. et al),
McGraw-Hill, 1996, ISBN 0-070-15063-X.

@ © 2023 BSI. All rights reserved.



Life Cycle Assessment for Construction sector

nsdsefiudgdnsdie (LCA) danuddusaanainnssunisaadsriounnduidaag Wasannaisdsafiudenaniaae
TinasiuninsuaasnansenuaadwIndannadarmsaaaaiginsdiannue aeusanisadainaduldaudanis
Aaa saldidawurTuniaxdu agsvidauntaatay uasdsyianiuas LCA Tunsnassv:

Trends in Life Cycle Assessment (LCA) in the Construction Sector

WiNA151 110155 usagA N fu: LCA daifluzadvualunisiusasaraisdidian wdu LEED,
BREEAM ua¢ Living Building Challenge falvime u,uumuwansmnmamu,maamaaaamﬂaasw

Use of Digital Tools for LCA

Digital tools like One Click LCA, SimaPro, and Tally have made it easier to perform LCA
assessments. These tools allow construction professionals to assess environmental impacts
quickly and integrate LCA data into Building Information Modeling (BIM).

e LCA /
7

@ SlmaPrO Click o:
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Carbon Footprint and - —
Net-Zero Goals:

. sreihnunanisanAsuauiitan LCA gn
N ldiiadiensinazannislaasmsuaui
A9 UYRAAAFSIILALNTLUIUNISARTV

o W TuflyelUinsUsiiu "AaFuautideas
naafual" Taauiuinsdaasannnsnanian

ANTAURY LLAZAITAARIY
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Circular Economy and
Material Efficiency

. LCA flugiunflonasuminioidsegianyuiau
Innduidang Taaazidanigaaudnaniniunis
UnauanTdini 3laaaa wasnalvitiauasiias
Ao

. wuwIMvilgannaasdunislaianac1ofefiu

AVRANANTENUGARILIAN AN LA EITIN
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Regulations Related to LCA in the Construction Sector

EU Level.

o guangIsUlaafiudunaudrdaulunis

"The European
Green Deal

F9L&54 LCA 1patanizasngdaniunsay

Level(s) dylvuiasiauinsgrudrniunis

Uszifiudse@nanwaudswinsaunaandy
InTdInuavalIng

« wwulfiiein1s Green Deal wuag Circular
Economy aadannwelsduanaulu LCA 1ilu
wuInvlFidunasgrulunisaasgsraialu
1558 Net Zero analuil 2050

EU Green Deal: one billion euros in the forthcoming H2020 call for proposals

@ © 2023 BSI. All rights reserved. 12


https://euronovia.eu/en/eu-green-deal-horizon-2020-call/

Regulations Related to LCA in the Construction Sector

United States:

. 5uazsiguIaviagiuung
und Ldu Sguadnasiiia
leaAavuazdativautaelIfy
LCA &115u1A59n13
na&Iv

» California Green Building
Standards Code
(CALGreen) ftlusuu
1ATNNTNAVAN LCA

« Buy Clean California Act
Anualiiganasgsne Ly
LUANLAYNTLAN 6iay
Huldeuuasgiusiu
RILIARAUNLANWIZLANSAY

@

ISO Standards:

* ANATFIUFINK LU ISO
14040 uay ISO 14044 &
wuINUH A& Tuns
atiiunis LCA

« ISO 21930 fAuuInng
e nsuiganasgay
TAELANIY

. UNATFIULKEE LATUANS
i ldldAuatouwsviae
TuaiagiunIsnags I
1an

Environmental Product
Declarations (EPDs)

s BEUTTINAAMNUANIA
glusguunisia EPD Taaav
audaya LCA

« Tug151 EN 15804 (ilu
1103511 EPD &1»i5uiaa
Aa&as9 wavlviugui
fanAdaINURINTUNT
57897u LCA

© 2023 BSI. All rights reserved. 13



Benefits of LCA for the Construction Sector

Informed Decision-Making

Carbon Reduction and Climate Goals

Cost Savings Over Lifecycle

Enhanced Market Competitiveness

Regulatory Compliance and Risk Mitigation
Improved Environmental Impact

@ © 2023 BSI. All rights reserved. 14



EPD daaz15?

EPD Aa "fasnundndouai" Nuaa9 TR
AINRNTENUAARILIARANUAINIAG A Ui LU
wdduna

THIRD-PARTY VERIFIED

EPD

ISO 14025 and EN 15804

®\ /[ EPD
Institut Bauen «ERlFlED

und Umwelt eV.

EPD isznausiaavdilsznaunanaadilsznis ‘leua snaviunuuasauaquds
lu'latdainaanagsisay waztand1s EPD 86 15sNUEAINANITATIARAL
NR G AU

° ?.IEI?JC\] EPD vl,ﬂ%/‘]Jﬂ'\‘a'G\‘a"JQ&Elllati'l\iﬁﬂ‘a'”iﬂEIL‘VIEl‘l_lﬂ‘l_l?.iﬂll'lﬂiﬁ'\u&'\ﬂaLL&”N']G]SS']HEITS‘]JBI'\M‘S‘ULLG]a”aﬁlﬂ'\‘lﬁﬂ‘iill

° llﬂ‘iEI‘]Jﬂ'\illi‘”UJumL‘]JHN'\G]‘S’&'\‘L!BI'\MS‘]JNﬂﬂﬂﬂl‘?ﬂﬂ‘i”tﬂﬂﬁn\']‘]

* mm,nm*’uaamumsam-ﬂammmLﬂiﬂfumr;n.lwansumumamu,maaumaam"ﬁmmamamﬂmmmﬂ"luﬂaumeﬂu"l,m
1AEIATY m"mwmmnmmmmmau“laLaanwaﬁmmmmuwauamﬂwu

EPD AYAINADYRIAIN LCA qjaﬂsumumﬂms"l?jmummumaaNamﬂmm muuaoummﬂsaumaumﬂmmmn
aaumaauumﬂan‘u munauﬂsanﬂaumemuuuwa\naasmmwamﬂmm

ﬁ’gﬁnsmmwmsmmoum msanmmamn“l,llaumn'\swam u,awuumaums“l?jmuauaamsmamnﬂwamﬂmm TAELARY

Qs

?.I‘L!G\auﬂ\‘]‘i')llﬂ\‘]Lﬁﬂ%'\\‘]ﬂ'\‘i?.lu&\‘]‘l/la'uﬂuﬂ')ﬂ

@ Source: https://www.epd-southeastasia.com/epd-process



Why are EPDs important?

A19d EPD 1416 vinTu
nanAauaidainuiluiiasaa

2aya EPD mmsaannmum‘lmLﬂummmmsamsumswmm

FowrnaanunnINEa Fauad
aduq Ravuavinlvnansyny Ve r|f|9d

AARILIARANARDAIIATUI O]

Namﬂmm“luaumm mo“lus”muswm ANYaanLttul ‘Vi‘iaﬂﬂlﬂWW

AMNTUs 9T

EPDs “l,u"l,mﬂumﬂmﬂum"lﬂ amo"l,snmu"l,munas”l,uﬂu LCA Tuseauissinda uvdseindlunaiagisduasardssing
naaure uanand 1aseni1sa1a1sdLday 1y BREEAM way LEED favni1sdaya EPD

nasumﬂmaoammwuisﬂuLtua‘iuumauummmmmmnwu 49A1a3n  EPD

Junungreayluuiunuay EU
Taxonomy Regulation tHunnasgrudiviudeiarusadaiundasariviadanssundoed

AY
frofiu'lel

TNy 10%-20% vasudnsagituaaiadaxduivintiungiuisanausuadinaei Ecolabel ndtvum

@ Source: https://www.epd-southeastasia.com/epd-process



Why are EPDs important?

fiaAuuauadsvinIne1su
The EU Sustainable Economic Activities Classification Regulation (Regulation (EU) 2020/852)
linadvaulatull 2563 ‘Lmﬂmuum?fnmaa‘lﬁmmsgmm‘[ﬂsa‘laua Junnasgruunndu iaziaainudeznuasinasnu

\ieAu ‘Greenwashing' wagtinaMuiulaluanudfunadlnsenisainy

EUROPEAN
BATTERY REGULATION

> * x O
-2 pa

1 nsngran 2024

The EU's new battery regulations
Anua liusFneee maorﬂmwﬂwauamsﬂaamnwmsuau"tmaan"lﬂmmmnu,nmmaswaammsumumum
uanani ngsumﬂuﬂonmummmsﬂaaﬂnwjmsnau"lmaan”lsmaaam (Anadeusiui 1 nsagian 2027) dudaulaiugiuluais

LULUN LL]JG]LG]BS'NG]&'\QBIMﬂWW ﬂiill
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Why are EPDs important?

AanviundadsuinIngisi

The EU's new ELV regulations
AsansaninIvdIwIasanitisdasdunisudanarnisidasunivusiialilAanansenuideuindadowiaaan
(Environment Impact)

EU PUBLIC
- 5 PROCUREMENT LAW
r\ﬁ EU Commission Proposes New SECOND EDITION

S8 Rules to Make Vehicles More

Circuler

/nm

“@© 00

www.globalpccs.com

EU Public Procurement Regulations
EPD "LmnmsﬂausmwLﬂuuanmumnnmaommnmsnmamomumu,maau’tumsammammommsmv
uvlsstnanviual EPD L'ﬂwuamuumwumummummnsmmsﬂsuua‘iﬂsomsmmamwwaoszima
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ISO — Environmental Standards

AUNIN5TIU ISO aarndvwiaadaudruiIsandvaantilu 3 dszan

ISO 14024: 1999 Environmental labels and declarations (Type I
Environmental labeling)

« Voluntary

 Third-party certification
 Multiple-criteria (Based on life cycle consideration)

ISO 14021: 2001 Environmental labels and declarations (Type II
Self-declared environmental claims)

« Voluntary
 Self-declaration

ISO 14025: 2006 Environmental labels and declarations (Type III
Environmental declarations)

« Voluntary

 Third-party certification
 Present quantified environmental information (Based on LCA)

* Primarily intended for business-to-business communication

@

{'g*:,

EU\\(:‘

Fcolabe

www.ecolabel.eu

<;’\)gﬂ\l N‘.‘G((:M Mﬁn

= =

N K REEN
' CHOICE

THIRD-PARTY VERIFIED
E I titu tB

dUmw lr. V
1S0 14025 and EN 15804 EN 15804

© 2023 BSI. All rights reserved.
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Environmental Product Declaration (EPD)

B ® KEPD Usziiunansenuiidfisasiwiadauvitiatiunaanaignisldiuuag \
NanSUYiTUg Tae EPD agfinsArwiananniginstdionuadndasosi saous a1
ARLRANTAOAL ATTUIUNITHNARA ANTAURIRUAT Tdaudvnislaeu wasnals
THE INTERNATIONAL EPD® SYSTEM (e AT
AR INHAN N ou | |
« EPD agfinsudavsnaazidaalutiasuad niwennsnldenieg uasnanssnuea
o gowraaan taafinannuiasgrunlasunisiusadannadansadsendidayaacing
Declaration Eo8 \\‘Tﬂiala LAUUELT LATATULIU 4//

Environmental w==EPD

In accordance with ISO 140252006 and EN 15804:2012+A2:2018/AC:2021 for

Re-board Basic

from
Re-board technology AB

Programime The lntermational EPD® System, ww snviondec com

- ‘ Measurable

e e Nt / Im pa I’tl d I |ty

\ Transparency
| ‘ Comparable

Third-party
I

@ © 2023 BSI. All rights reserved. 20



Goal and Scope SN
(ISO 14041) 1

|

Inventory Analysis ___ |
(ISO 14041) —

|

Impact Assessment __
(ISO 14042) ]

Available at : www. Afnor.fr

”ae
End o ereQ;

Source: http://www.solidworks.com/sustainability/design

(ev0tT OSI) uonejaidianul

Part
Manufacturing

I .
WWaweun EPD agsiavadtunadse&nNaawa 1 ugatiaadanuay
NAaAUTINANNNAIATYINTTI0 Taastfiunsdssidiuigdng

nan1s@nen LCA waztayadu Mldganaaaddy PCR 1id198y
wagAuzlinldsinsumn il azdassrusiulusduuunissanu

#36 (LCA) uaIndndauai

EPD

Nl EPD agsiav'ladiunisanadauinginsagauddsyilasy
UG NaungaINsLiaULasLNaUnNIiszul EPD seuinvdseind
NIuUNIIwasiia EPD

===EPD"

vvvvvvvvvvvvvvvvvvvvvvv
Environmental
Product

Declaration
In accordance with SO 14025:2006 o
Polyester Polyols (235P, 220P, 239P and
P1-260)

vom
Sistemas Ecolégicos de Poliuretano S.L.

\/EPD
ERIFIED

SAINT-GOBAIN




GOAL AND SCOPE

PRODUCT CATEGORY RULES (PCR) I E P D ®
DATE 2021-11-08

CONSTRUCTION PRODUCTS AND CONSTRUCTION SERVICES

FUNCTIONAL UNIT/DECLARED UNIT

2012:01
VERSION 2.34

An item (piece), an assemblage of items, e.g. 1 brick, 1 window (dimensions to be specified)
Mass (kg), e.g. 1 kg of cement VALID UNTIL: 2022-02-28
Length (m), e.g. 1 metre of pipe, 1 metre of a beam (dimensions shall be specified)

Area (m?), e.g. 1 square metre of wall elements, 1 square metre of roof elements (dimensions shall be specified)

Volume (m?), e.g. 1 cubic metre of timber

The declared unit is applicable for an EPD
that covers a “cradle to gate”

AsAdeavsyidutnaiidatsauAay EPD
a@1u PCR 1l

@



AsAuuaaauLaansdseiiiu — System boundaries

aislauivov
Jaadu

w

uwavmda
(Cradle)

vauwwaaisus:ligulndassda

a1smYavin/

AIsvUdv .
n1sidvau - _
sloiha

Alsvudv AsStUOUNIS

jaadvu Wwaa dun

Ao A m
—'° A ot

Us:qA 1 Us:qf 2 Us:qn 3 Us:qn 4 dugadndns
(Gate ) (Gate Il) (Gate Ill) (Gate IV) (Grave)
Cradle to Gate
Gate to Gate
_.

Cradle to Grave

© 2023 BSI. All rights reserved.

23



SYSTEM BOUNDARY

Each of the three life-cycle stages above shall be

LIFE CYCLE STAGES reported separately.

Upstream processes (from cradle-to-gate); Core processes (from gate-to-gate); Downstream processes (from
gate-to-grave)

Al) Raw material supply A2) Transportation:

« Extraction and processing of raw materials (e.g. mining « External transportation to the core processes and - The downstream processes include the B)
processes), biomass production and processing (e.g. internal transport. Usage stage and the C) End-of-life stage
agricultural or forestry operations) and recycling A3) Manufacturing: On a general level the B) Usage stage '
processes of secondary materials from a previous « In case that the manufacturing incorporate (at the and the C) End-of-life stage step includes
product system (e.g. steel reinforcement), but not same site) recycling process of any purchased all relevant goods and services that in a
including those processes that are part of the waste recycled material and the transport from the life cycle perspective include an inventory
processing in the previous product system, referring to recycling process to where the material is used. Elan e eaasLi
the polluter pays principle. » Manufacturing of the construction product and co-

 Generation of electricity, steam and heat from primary products, or in the case of a building service bought
energy resources, also including their extraction, refining products and external services utilised.
and transport. This also includes energy needed for raw  Packing materials etc. used (if relevant).
material supply and energy for manufacturing in core * Production of ancillary materials or pre-products; o s ~ Manufacturing
process. » Treatment of waste generated from the e T i &

 Energy recovery and other recovery processes from manufacturing processes. Processing up to the end-
secondary fuels, but not including those processes that of-waste state or disposal of final residues including s
are part of waste processing in the previous product any packaging not leaving the factory gate with the r “ f
system. product R ey

* Processing up to the end-of-waste state or disposal of \ %,
final residues including any packaging not leaving the A .
factory gate with the product. Y= L -

@



Comparability basis:

Within the
product group

Performance in
a construction
application

Life cycle stages in
the International

Asset life cycle stages

Information module

EPD type

EPD® System (EN 15804) (EN 15804) Declared unit: Functional unit:
Cradle-Gate, Cradle-Grave
Cradle-Gate
with options
Upstream A1) Raw material supply A1-A3) Product stage Mandatory Mandatory
Core A2) Transport
A3) Manufacturing
Downstream Ad) Transport A4-A5) Construction Optional for a Mandatory
AS5) Construction installation process stage E:::gztoar:dfor a
service
B1) Use B1-B5) Use stage Optional Mandatory
B2) Maintenance
B3) Repair
B4) Replacement
B5) Refurbishment
B6) Operational energy use
B7) Operational water use;
C1) Deconstruction, demolition C1-C4) End of life Optional Mandatory
C2) Transport stage
C3) Waste processing
C4) Disposal
Other environmental D) Future, reuse, recycling or D) Recovery stage* Optional Optional
information energy recovery potentials
Inclusion of reference | — — Mandatory if any | Mandatory

service life (RSL)

module in B is
included

Cradle to gate

y

N9 leundeinasiu

—J

JINS

ANSHNAR

AN9ANINKUNY

&

) 4

A5 129

He

ANSANANAIN

3

: Ad3



Life-cycle stages and individual modules that shall be included within the LCA system boundary,

depending on whether the EPD is cradle-to-gate or cradle-to-grave.

PRODUCT CATEGORY RULES FOR PREPARING
AN ENVIRONMENTAL PRODUCT DECLARATION
FOR CLAY BRICK, CLAY BRICK PAVERS, AND STRUCTURAL CLAY TILE
CONSTRUCTION USE STAGE END OF LIFE STAGE
PRODUCT STAGE PROCESS STAGE
ﬂg]:b) ASTM
' 'u"[ INTERNATIONAL
v > ~
i o (7] c o
[a}]
= = L9 o = T o T S E
= + = 1: o 2 o @ 2 s = T o = @ =
o= o = o = a = = E o = e S @ o
- - kv g - E = — = 5= [w] "3
T o o k¥ o 2 c [} c o o = T @ Lo = a 8 8
g2 | 2 @ 2 co| 3 ] = o = cg | 58|20 2 5 a
= "5 = = E tD o e o = = E (=1} 7]
= ™ S = S c®m = o 2 5 = o Sa E ) a
o = y— e
# S Sg = « | 2 [g |8 [&° 8
c & o =
Al A2 A3 A4 A5 B1 B2 B3 B4 BS B6 B7 C1 C2 C3 Cc4

Cradle-to-Gate » The life-cycle activities and related processes shall include modules A1, A2, and A3—the
production stage—as defined below, with scenarios for other life-cycle stages as appropriate.

Cradle-to-Grave » A complete cradle-to-grave LCA shall be developed for the product, including all life-cycle stages
and modules, for a specified defined function and service life, inclusive of maintenance and
replacement and end-of-life effects.

@ © 2023 BSI. All rights reserved. 26



CUT-OFF RULES

7N TMITAOAU WRIIIU LA ILRLADANINTTUUNIAA UV IUYN
TvitAaNansynusagIIadanatIdiaa 99% assavsiuatlunisdssiiu

DATA QUALITY REQUIREMENTS

dayatfnduiginsiinuaviaaniandvonuntvaantiusiulssian:

- specific data (also referred to as “primary data” or “site-specific data”) — @iayan
FIUTINNNATLUIUNTHAAIFILITATATAUAITANIUATLUIUATLAWICUDINA AN U URY
AayannsdIudug aasiginstdisndutdaulddossuundndausitanizaraladnis@nsn

- generic data (sometimes referred to as “secondary data”), divided into:

- selected generic data — sayaannunasiayaniiadiialy (1du srutayade
wadidduargrudayan’) Aaseaudnrazaaaiwtayaiiinualiiannuutiug) way
ATUGIU

- proxy data - Yayaarnunavdayanifadgiialy (1du srudayatdonidiaauas
srutayan’) Albiduldauaaudnwasdruaaaintayaisnuauag “selected generic
data ”

@

Taai 'l dayataniy

(Specific data) aggniuntld
w&ua wiafianuiiudaslad
AaYRLANITRINTUNTEUIUNTS

NANMUAAIBUA TTA96T U



A3 Al sydsnan1g
(Life Cycle Inventory)

« Data collection

Plant—fiber composite 0.8 kg
Electricity 5.15 kWh

Electronic database
Literature data

Unreported data

Water 2 kg
Azodicarbonamide 0.03 kg

\ 4

@

\ 4

Software databases, and
internet sources on LCA

Scientific papers, public reports
and existing LCA studies

Provided by companies,
laboratories, authorities and
correlated source

Calculated or estimated where
data are nonexistent or should
be improved

Adapted from : Hauschild and Wenzel (1998)

Anglé
adjustment

Plant—Fiber Composite Microcellular
Foam Molded

Measurements
Co2 and/or
502 computations
PM10 .
Etc.
Molding tool ,
process
Waste



|

Environmental Product Declaration

S
I_’N 44098 :

|

Optional

LCIA framework (ISO 14042, 2002)

A29819
= af = o
NaN1SUSSINUUYVIIUNTS « = = kgNO,, Pb, SO,, CH,, CO, , Buq
waend Usydsunisdesisludansu NGUNANSINY  « - — | lunsna (Acidification)
HANTZNU et =5 o
— - — fnfenuaiidwanzwy|  NO,, SO, etc.
fan Model #l#lunisusziiiu
___________ > Proton release (H*)
Environmental relevance
QGHUGHRERINICAUN ~ — -~ — — — - — = > U, Wi, quanmaned, Suq

(dauiavarn ISO 14042, 2002)

Source: (ISO 14042, 2002) available at www.afnor.fr

© 2023 BSI. All rights reserved.



ANSATRUALNLIN
(Characterization)

Inventory results Midpoint Endpoint Area of protection

Climate change

Ozone depletion Human health

& 2 o ¥ ' Ay v v v Human toxici
uJu611umau”lumimmaagaﬂ?mmmimm ‘I/lhl,ﬂmﬂﬂ”liumu"]f’ﬁﬂﬂ”liﬂ”m ty
Respiratory inorganics

A 9 a A ~ U A Y
funadeuinlsziupnanssnuIFTNAMNNGUNANITZNUAIAADN iGHllFG TR

Noise

Natural
Environment

—— Accidents

a [ Y 1 1 o 1 = [ 9 1
mydsziiuh d Tasmsmlasaiamsuaazar lunquuansznu@einulveglu
~__ Photochemical ozone

formation
Acidification

Elementary flows

sidav

Eutrophication

]
v A

Weannasuaazaldnennlumsne IFNaNanI = NUAIIAROULANAIINY Nefural

resources

Ecotoxicity

9

= ) ~ Y a o dy
WA UINUNYUD NOINVTITWUI U Land use

Resource depletion

Desiccation, salination

191 Characterization factor lumsganiien/asusnisum

3 o g 11 A R 1 Figure 1-1 Framework of impact categories for characterisation modelling at midpoint and
umumﬂuﬂmwwaﬂizwu HAZIIUMTNUUAUDULAASNANTTSNU endpoint (Area of Protection) levels.

Source: URC, 2010. ) available at www. https://eplca.jrc.ec.europa.eu/

EP, (environmental impact potential) fig AMANEANTBINANIENUYINFIIRdaud T UNaNTENUY
Usznn j a9 (ke substance equivalent)

EP] = E (Q] X EFU) Q; (Quantity of substance) ApUIuaILAaNTITANT j #ivdesaonun (ke substance j)

EF; (Equivalency factor) Aa Anfisulvinvesans i AvirldiAanansevuniedauandon j (ke

substance eguivalent/kg substance j)

@



LCIA methodologies

NOTE: uanazisni1sa13iia1 Characterization
factor MuanavAu

@

Source:

Global warming potential

(ADP) for fossil resources

Water deprivation potential
(WDP)

https://eplca.jrc.ec.europa.eu/uploads/ILCD-Recommendation-of-methods-for-LCIA-def. pdf

kgCOz2eq CML2001 BASELINE
(GWP)
Table 2 Analysed LCIA methodologies CML2001 NON-
Methodology Developed by Country of origin Acidification potential (AP) kgSO:2eq BASELINE (Fate not
CML2002 CML Netherlands . included)
Eco-indicator 80 PR& Netherlands Enwronmental Product Declaration CML2001 BASELINE
EDIP97 — EDIP2003 DTU Denmark P Eutrophication potential (EP) kgPOas3eq R
EPS 2000 IVL Sweden
E kgNMVOCeq ]
Impact 2002+ EPFL Switzerland DIN ISO 14025 ReCipe 2008
[ und EN 15804
LIME AIST Japan
LUGAS CIRAIG Canada Ozone depletion potential kgCFCl1eq WMO02014 / CML2001
ReCiPe RUN + PRé + CML + RIVM Netherlands Com pa ra ble Wlth (eIl NON-BASELINE
Swiss Ecoscarcity 07 E2+ ESU-services Switzerland the same LCI A Abiotic depletion potential
A (ADP) for minerals and CML2001 BASELINE
TRAC US EPA ush methodologies kgSbeq
MEEUP VhK Netherlands metals (non-
fossil resources)
Abiotic depletion potential o CML2001 BASELINE

AWARE Method /
Bouley et al, 2017



Global warming potential
(GWP)

Acidification potential (AP)

Eutrophication potential (EP)

Photochemical ozone
creation potential (POCP)

Ozone depletion potential
(ODP)

Abiotic depletion potential
(ADP) for minerals and metals
(non-fossil resources)

Abiotic depletion potential
(ADP) for fossil resources

Water deprivation potential
(WDP)

kgCO:zeq

kgSO:z2eq

kgPOa3eq

kgNMVOCeq

kgCFC11leq

kgSbeq

M]

m3

CML2001 BASELINE

CML2001 NON-
BASELINE (Fate not
included)

CML2001 BASELINE
(Fate not included)

ReCipe 2008

WMO02014 / CML2001
NON-BASELINE

CML2001 BASELINE

CML2001 BASELINE

AWARE Method /
Bouley et al, 2017

PROCUCT CATEGORY RULES (PCR)
OATEmILOLD

—EPD"

PCR

JuLy. 2016 ‘ JUNE 2021

Clay Brick, Clay Brick Pavers, and
Structural Clay Tile uncec 3731and 3735

The product group includes manufactured masonry units made by forming and firing prepared
mixtures of clay, shale and other materials. These are generically known as clay brick, clay brick
pavers, and structural clay tile. Specific products are listed in Section 3.0 definitions and are given in
Table 1.

‘CONSTRUCTION PRODUCTS

PCR2019:44
VERSION 1.3.4

VALID UNTIL: 2025.06.20

Impact Catogory uni

Global warming potential (GWP) kg CO, equiv
Acidification potential kg SO, equiv
Eutrophication potential kg N equiv
Smog creation potential kg O, equiv

Ozone depletion potential kg CFC-11 equiv

Total primary energy consumption

Nonrenewable fossil MJ (HHV)

Nonrenewable nuclear MJ (HHV)

Renewable (solar, wind, hydroelectric, and MJ (HHV)

geothermal)

Renewable (biomass) MJ (HHV)
Material resources consumption

Nonrenewable material resources kg

Renewable material resources kg

Net fresh water (inputs minus outputs) L
Non-hazardous waste generated kg
Hazardous waste generated kg

© 2023 BSI. All rights reserved.
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Rebar
processing:
cutting,

Case study

Supplier/Steel

QOur production Packing

—==EPD

THE INTERNATIONAL EPD® SYSTEM

Environmental

Product
Declaration sl

In accordance with ISO 14025:2006 and EN 15804:2012+A2:2019/AC:2021 for:

Steel reinforcement products for concrete

EPD of multiple products, based on average results of product group from
B S T E E L

Programme:

The International EPD® System, www.environdec.com
Programme operalor: EPD International AB

EPD registration number: EPD-IES-0017456

Publication date: 2024-10-30

Walid until: 2028-10-30

An EPD should provide current information and may be updated f condiions change. The stafed
walicity i therefore fubject 1o the contirugd regsfration and pubilicatio

i af wi

mill

bending,
welding.

Mandatory impact category indicators according to EN 15804

Impact category Unit A1-A3 Ad c1 c2 c3 c4 D
GWP — total" kg COze 4,32E+02 7,85E+01 3,31E+00 9,39E+00 2,15E+01 1,056-01 | -6,79E+01
GWP — fossil kg COze 4,32E+02 7,85E+01 3,31E+00 9,38E+00 2,14E+01 1,056-01 | -6,78E+01
GWP — biogenic kg COze 1,21E-01 -3,47E-18 | 0,00E+00 | -4,34E-19 | 0,00E+00 | 0,00E+00 | 0,00E+00
GWP - LULUC kg COze 6,89E-01 3,61E-02 3,30E-04 3,46E-03 2,81E-02 9,94E-05 -2,82E-02
Ozone depletion pot. kg CFC.1s2 1,59E-05 1,73E-05 7,07E-07 2,16E-06 2,65E-06 4,26E-08 -2,62E-06
Acidification potential mol H'e 2,02E+00 1,03E+00 3,44E-02 3,97E-02 2,73E-01 9,90E-04 -2,87E-01
EP-freshwater? kg Pe 3,71E-03 5,23E-04 1,10E-05 7,68E-05 1,15E-03 1,10E-06 -2,53E-03
EP-marine kg Ne 5,40E-01 2,69E-01 1,52E-02 1,18E-02 5,76E-02 3,43E-04 -5,89E-02
EP-terrestrial mol Ne 6,07E+00 2,98E+00 1,67E-01 1,30E-01 6,66E-01 3,77E-03 -6,67E-01
POCP (“smog") kg NMVOCe 1,73E+00 8,16E-01 4,59E-02 4,17E-02 1,83E-01 1,10E-03 -3,37E-01
ADP-minerals & metals kg Sbe 4,79€-03 1,57E-04 1,68E-06 2,20E-05 2,89E-03 2,42E-07 -1,24E-03
ADP-fossil resources MJ 5,92E+03 1,12E+03 4,45E+01 1,41E+02 2,91E+02 2,89E+00 | -5,70E+02
Water use® me depr. 1,59E+02 4,48E+00 1,20E-01 6,31E-01 5,64E+00 9,16E-03 | -1,31E+01

Product stage (A1-A3)

A1: This module considers the extraction and processing of raw materials.

A2: The raw materials are transported to the manufacturing plant. In this case the model includes road
and/or ship transportation of each raw material.

A3: This module includes the manufacture of product and packaging. It has considered all the energy
consumption and waste generated in the production plant.

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e01039d6-2e98-479a-eae0-08db673344ea/Data




Case study

Table 2: System boundaries

Construction LIEEEILED
Product stage process stage Use stage End of life stage recovery
stage
ENVIRONMENTAL PRODUCT . . g < 2 N
— i c 2 a
b DECLARATION o s el 8 |5, 12 |5, g
g + & = EH] c c = - o 9 &_
oY . = 5 o 5 o2 & £ G g3 | o 22 5 a ] CC®
FRESC In accordance with ISO 14025:2006 and 8 2a = = -2 S 5 = £E e L c.@
webews > | EN 15804:2012+A2:2019/AC:2021 for: Ex| & 5 & 5% £ = & 2 | B8 | & go | & | g g 895
e ‘ 58| = s | s | 58 | & | s S| 5|5 | 82|82 |s5] &8 || & 283
g3 = b3 = gE 3 = o fad o 0% | 0% | 0% = = a] &&8
Mapelastic Zero
(China Production) Module Al A2 A3 Ad A5 B1 B2 B3 B4 B5 B6 B7 cl c2 c3 C4 D
Modules declared X X X X MND | MND | MND | MND | MND | MND | MND X X X X X
Geography CN CN CN CN CN - - - - - CN CN CN CN CN
—rpp° = Specific data 1% - - - - - - - - - -
R m—— B2 AR PSR preva & Variation - products - - - - - - - - -
Variation - sites <10% - - - - - - - - - - - -

MND: Module Not Declared

Mapelastic Zero

(1 kg of product in 32 kg composite packaging (24 kg multiply bags + 8 kg plastic jerry can))

CEN standard ENI5804 served as the Core Product Category Rules [PCR|

} - Table 5: Mapelastic Zero: Potential environmental impact - mandatory indicators according to EN 15804 referred to 1 kg of product in 32 kg
PCR: PCR 20194 Construction products (EN 15804:42), Version 13.4, 2024-04-30 , UN CPC code: 375 . = = . -
composite packaging (24 kg multiply bags + 8 kg plastic jerry can).
J::ﬁ}e;ln”:c;élricmmmee of the International EPD® System. See wwiw.environdeceomiTc fora Al-A3 Ab AS c1 c2 c3 C4 D
e ——" Fdew sholr, Cltuls Pate. The review parel mey b contacied i the Secreaiat GWP-total [kg CO2 eq] 8,68E-01 6,67E-02 4,30E-02 4,86E-03 8,10E-03 135E-04 1,42E-02 -816E-03
P —— GWP-fossil [kg CO2 eql] 8,78E-01 6,39E-02 2,J6E-02 4,86E-03 7,76E-03 133E-04 1,41E-02 -815E-03
Gata aceording o GO VUOREZO0G o vficaton GWP-biogenic [kg CO2 eq.] 177E-02 2,79E-03 25E-02 -2774E-06 3,38E-04 4,51E-07 6,65E-05 -2,09E-06
— Corvaualiy 521 GWP-luluc [kg CO2 eq] 7,57E-03 3,05E-06 7,24E-06 481E-06 3,69E-07 1,80E-06 8,45E-05 -4,67E-06
Mumber of acerecitarions 00T 14000 AP [Mole of H+ eq] 4,13E-08 4,13E-15 1,47E-14 2,41E-14 5,00E-16 2,40E-16 3,80E-14 227E-14
Accreditd o approved by hceredia ODP [kg CFC-11 eq/] 391E-03 6,71E-05 2,22E-05 1,72E-05 8,39E-06 6,65E-07 1,00E-04 -2.27E-05
P — . EP freshwater kg Peq]  577E-05 8]10E-09 451E-09 2,49E-09 9,81E-10 517E-10 3,20E-08 -2,44E-09
S i porty venlar EP marine [kg N eq.] 9,80E-04 257E-05 6,88E-06 3,73E-06 3.23E-06 3,06E-07 2,57E-05 -6,73E-06
EP terrestrial [Moleof Neq]  9,96E-03 2,90E-04 7.71E-05 406E-05 3,66E-05 3,38E-06 2,84E-04 -7,36E-05
POCP [kg NMVOC eq] | 179E-03 7,30E-05 191E-05 1,J0E-05 9,05E-06 847E-07 7,88E-05 -1,92E-05
ADP-element* [kg Sb eq] 8,63E+00 1,02E-09 191E-10 2,33E-10 124E-10 1,39E-10 9,13E-10 -2,89E-10
ADP-fossil* [M3J] 8,16E+00 889E-01 | 528E-02 519E-02 |  108E-01 2,48E-03 1,86E-01 -1,04E-01
WDP* [m? world equiv] 1,48E-01 281E-04 | 292E-03 1576-03 | 341E-05 2,54E-05 1,61E-03 -153E-03




VERIFICATION CHECKLIST

MANDATORY (M) CHECKED AND
1 GENERAL INFORMATION / OPTIONAL (O} REFERENCE APPROVED N/A
1.1 Commissioner of LCA study, LCA practitioner. M EN 15804 ch. 8.2 i O
1.2 |Date of issue of LCA report. M EN 15804 ch. 8.2 v d
Statement that the Life Cycle Assessment study has been performed in accordance with the . .
1.3 |requirements of EN 15804 (date and version) and applicable PCRs (date and version). M EN 15804 ch. 8.2 and applicable PCRs N -
1.4 |Any other independent verification of the data given in the LCVLCA documentation? fo] \ |
MANDATORY CHECKED AND
2 STUDY GOAL / OPTIONAL REFERENCE APPROVED N/A
2.1 Reasons for performing the Life Cycle Assessment. M EN 15804 ch. 8.2 i O
op |Intended application (e.g. for EPD, databases, publication etc.). M EN 15804 ch. 8.2 V a
53 |Targetgroup (B2B, B2G, ...). M EN 15804 ch. 8.2 v H
MANDATORY CHECKED AND
3 FUNCTIONAL UNIT / DECLARED UNIT J OPTIONAL REFERENCE APPROVED N/A
31 Functional / Declared unit, including relevant technical specification. M EN 15804 ch. 6'3;(3%3‘3 and applicable WV O
s
5.2 |A factor for the conversion into kg, when applicable. M EN 15804 ch. 635(5233 and applicable V O
s

A1 to A3 Allocation of co-products:
)  Selection of the allocation factors for co-preduct allocation
5.4 b) of selected allocation method , physical) M EN 15804 ch. 6.4.3.2 and annex B.1, and 4
: i CEN TR 16970 ch, 6.4.3.21f
) Justification of specific allocation processes (e.g. if data are not available to allocate according
1o the EN 15804 rules)
d}  Nodeclaration of loads and benefits in Module D from allocation in A1-A3.
Ad to AS (optional module: mandatory for services): Clear description of all processes the modules . ;
55  |cover. M EN 15804 ch. 6.3.5.3 and applicable PCRs v (m]
Accounting for lesses in the modules in which they arise (e.g. A4, during transport to construction
5.6 |site). M EN 15804 ch. 6.3.5.1 ¥ a
57 B1 to BS (optional module): Description of all processes the medules cover. M EN 15804 ¢h. 6.3.5.4 and applicable PCRs ¥ o
5.8 |B6 and B7 (optional module): Description of all processes the modules cover. M EN 15804 ch. 6.3.5.4 and applicable PCRs N
5.9 |C1toCa: Description of all processes the modules cover. M EN 15804 ch, 6.3.5.5 and applicable PCRs v a
Ca:
a) Waste treatment
b) Materials for recycling
c) Impacts of recycling processes to achieve end-of-waste state
510 Justification that the end-of-waste stale has been reached M EN 15804 ch. 6.3.5.5, ch. 7.2.4.4 (Table 8) ¥ o
. and annex B.1, and applicable PCRs
Existing purpose
Existing market or demand
Gompliance with technical requirements and legal guidelines
Fulfils limit values for Substances of Viery High Concern (SVHC).

17 topics for
checklist

© 2023 BSI. All rights reserved.
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Process for EPD

Contact Us -

EPD

Email:

Development

Southeast Asia

Perform LCA based on PCR

If the PCR of your product is available, you need

to perform LCA based on the PCR and compile

admin@epd-southeastasia.com = =
L o . it in accordance with our EPD General

Step 4

Step 1

Phane: (+62) 899-9000-055 Instruction.
Step 2
Step 3
Check PCR Availability
You need to follow PCR to perform
LCA for EPD. Check in our website,
whether your product’s PCR or not.
Verification

Source:

Your EPD Document have to be verified by
valid independent verifiers before
registration for EPD

Develop new

PCR
if not available
for a product
category

Step 5

https://www.epd-southeastasia.com/epd-process

Look for
Independent Verifiers

The verifiers work independently without the
involvement of the Secretariat. Full list of independent

verifiers:

Step 6

Registration and Publication

The organisation developing the EPD shall
submit the EPD to the Secretariat.

The publication/issue date in the EPD should
be set to the date when the documentation is
submitted.

© 2023 BSI. All rights reserved.
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The international EPD system originated in Sweden and is operated by EPD International AB.

Major EPD Germany IBU France PEP France INIES EPD Sweden Spain DAPcon
- PN
operators in §d)) R o
:‘I:d“b;:“:lwr‘l THE INTERMATIONAL EPD® SYSTEM @ co n S
the market:
UK BRE Japan SumPO UL EPD EPD Norway Austria EPD
EPD Denmark EPD Italy EPD Ireland Finland RTS EPD China
epddanmark E PD Qo“‘"”‘"’ £y 66)0@5“%% ;
IRELAND EPD>2 %EPD@@T
e PRODUCT GEL %umun& %EIE:

https://www.cirs-ck.com/en/environmental-product-declaration-epd-certification
@ © 2023 BSI. All rights reserved. 37



What's the difference? EPDs vs ISO 1406/ carbon footprint

LCA (ISO 14040 and ISO 14044) Normative Standards LCA (ISO 14040 and ISO 14044)
191 Hotspot uaznansynuea Goal & scope definition 194l Hotspot wagsaaivinasuaudi
fowrnRauntiauLAad laTuNdannauad WAULALY LA TURUIA N NI A AL
UszLaniaennu LAENAU

Upstream process System Boundary Cradle to gate

Core process Gate to gate

Downstream process Cradle to grave
miTanansynuaAagILInRaNUAN Environmental performance indicators  /#a1sauianwigmIsuaunnwsus
11nNIN 7 s1ans duatduissianuag

NAA AU

siav'la3uNITaTIARAUDLIIARTE AL Verification sad'leTun1sasIaRauatiadIL LA
nsIa&au EPD n'lasuayilia asAdaunfinuaulie 1S014063

@ © 2023 BSI. All rights reserved. 38



d9Uu Environmental Product Declaration (EPD)

‘ EPDs are not just about compliance

ENVIROCORE 201 EPD

ngnsiadadiairvarsisasiiiilufinssadowinadanlulseine
NORTH & SOUTH ISLAND - AUCKLAND / WELLINGTON / DUNEDIN- ENVIROCORE 201 unwmu—] aajﬂuﬂ Ltagunjjo LLNuN a mﬂmm m a\jﬂjsdﬂ au’u a EPD

‘ EPD as a Game-Changer in Sustainable
Product

nseaRulaatrvlitaya

LHuldeuninsgiunissusas

ATNTLREIURIANUTUNAAUUAIDIANT

' e . ¥ {11t
n - =‘_ EPD __Tﬂ I arcerdance with S0 18006 and ENISE.AD o
J'HoLcim| T —EPD’ | immsmmem




"Q&A

nuNJULllasaTuAIau
[=]
[E1F
@

E aunu QR code Wuwiiausiusiiu Line official uav BSI

waluthwaradansdiayaniluus:losiluareordwuavriu

* Free webinars

= Tool uazunAnuGe
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