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ABSTRACT
Keyworddb Net Zero,Green Building MaterialEnergysaving and Carbereduction,

ManagementCarbon Management

l. Introduction

As global temperatures rise and climate change becomes increasingly severe, there is a
growing urgent need for society to reduce carbon emissitresconstruction industry

is seen as one of the areas that can play a positive role in mitigating climate change,
making energy conservation and carbon reduction a common concern for both the
construction industry and the government. This trend also teadlstimistic growth
prospects for the green building materials industry. Currently, Taiwan has relevant
carbon management mechanisms in place, including inventory registration, incremental
offsetting with total volume control and emissions trading, perémce standards, and
carbon fees. Although at present, only industries such as cement and steel are
significantly impacted, it is worth further research on how the green building material
rating system can guide the industry in responding to this waalodic management,

to assist in industrial development.

The purpose of this study is to collect and compile information on how international
related building material rating systems incorporate carbon reduction implications in
their assessments, their crigesetting methods and implementation approaches. It also
aims to review the general provisions of the current green building material rating
system, gradually guiding domestic industries to align with international green
standards.

Il. Research Methodsnd Process

This project, in accordance with the research topics of the plan, collects information on
the technical maturity and development status of carbon management mechanisms
internationally, and summarizes the practices of disclosing eisargyg ad carbon
reduction information in international green building materalng systems. This
study uses literature collection and expert consultation methods to understand the
current status of energgaving and carbereduction information disclosure irregn
building material labels. Furthermore, it employs attribute analysis, analytic hierarchy
process, and cost analysis methods to explore the importance of various carbon
management approaches for disclosing eneeyyng and carboereduction
informationin green building materials. Based on this, the study conducts strategic
analysis on integrating energgpving and carbereduction information disclosure into
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the green buildingating system and develops countermeasures for the green building
material hdustry.

[ll. Current Important Findings

1. International green building material labels have four modes of carbon emission
information disclosure: encouragemdyatsed, mandatory manufacturing stage
energy consumption disclosure, mandatory evaluation erit@rispecific products
and stages, and encouraged disclosure of goverrapenbved information.
Singapore's SGBP green label's carbon emission information disclosure is
encouragemerttased, not mandatory, only including product carbon disclosure
documendtion as supporting items in Part Three of the application documents.
China's green building material product certification system mandates
manufacturing stage energy consumption disclosure, requiring different supporting
materials according to various plect standards, including unit product energy
consumption or EPD and carbon footprint reports. The EULBb®I certification
and German Blue Angel label follow a mandatory evaluation criteria model for
specific products and stages. The EU-Eabel only equires energy consumption
disclosure for "solid wood, cork, and bamboo flooring materials" production
processes. The German Blue Angel label mandates Environmental Protection
Declarations (EPD) only for "roof and sealing sheets" and "external thermal
insuation composite systems" in certification application documents. Taiwan's
2024 green building material label generally encourages disclosure of government
approved energy conservation and carbon reduction information.

2. The three main drivers for grebuilding material manufacturers to promote carbon
management are regulatory (carbon fees andzerarcarbon building policies),
financial (green finance), and marketated (green inflation).

3. AHP analysis results for "importance of energy conservatioincarbon reduction
information disclosure for green building materials” show that amongldiret
evaluation items, "environmental aspects" ranks highest at 33.0%, followed by
equally weighted "construction aspects" and "industry aspects" (24.0% aadh),
lastly "financial aspects" (19.0%). The top five sectawkl evaluation criteria in
order of importance are "organizational carbon inventory" (9.8%), "product carbon
footprint inventory" (9.3%), "building energy efficiency" (7.8%), "debel"
(7.6%),and "carbon fee" (7.0%).

4. Cost analysis of incorporating energy conservation and carbon reduction
information disclosure into green building material labels found that additional
carbon information disclosure (organizational carbon inventory, productrcarbo
footprint, etc.) can increase certification costs for green building material

Xl
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manufacturers by NT$400,000 to NT$1.7 million. While these additional
disclosures significantly increase costs in the short term and may affect product
pricing and profits, logterm benefits may include enhanced brand value and
market competitiveness.

. This study proposes a thrpbase strategic plan (draft) for incorporating energy
conservation and carbon reduction information disclosure into the green building
material labelig system from 2022030. Phase One (202026) strategies
include: encouraging private associations to establish "green building material
carbon management guidance teams"; completing benchmark green building
material label enterprise demonstration prggricluding green building material
product energy conservation and carbon reduction information in government
incentive program requirements. Phase Two (20@28) strategies include:
incorporating recycled green building material labels into "transtionircular
economy" sustainable economic activities; expanding building material carbon
footprint label product category rules. Phase Three (208®) strategies include:
incorporating green building material energy conservation and carbon reduction
information into government joint supply contract or private construction material
procurement evaluation criteria; establishing a carbon labeling system for green
building material labels.

IV. Main Recommendations

Based on collecting information about fayeibuilding materiatelated labels' energy

conservation and carbon reduction criteria and certification methods, understanding
domestic industryelated carbon management systems, developing green building
material industry response measures, and angltiategies for incorporating

energy conservation and carbon reduction information disclosure into the labeling
system, this research project offers the following recommendations to expand
subsequent substantial outcomes:

Recommendation 1

Encourage legantities and building materiaélated associations to organize

green building material carbon management guidance teams to assist benchmark
green building material label enterprises in demonstrating energy conservation and
carbon reduction information di®sure: Immediately feasible recommendation

Lead Agency: Architecture and Building Research Institute, Ministry of the Interior
Supporting Organization3:aiwanArchitecture& Building Center Taiwan Green
Building Material Council Taiwan Association of Building Material Traders,
Republic of China Association of Building Material Trad&esywan Sustainable

Green Construction Union

Xl
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To enhance Taiwan's green building material industry's carbon management
capabilities, it is recommendehat the Architecture and Building Research

Institute serve as the guiding unit, inviting major domestic building material
associations (such as cement, steel, glass, ceramics, etc.) along with green building
material label assessment organizatidm@swan Green Building Material Coungil
andTaiwan Sustainable Green Construction Urtimjointly establish a "Green
Building Material Carbon Management Guidance Team." This guidance team can
integrate government, association, and enterprise resources itteprov
comprehensive and professional carbon management support for the building
material industry, guiding manufacturers to gradually align with nationaderet
emission policies and international sustainable development goals while reducing
industry impat

Recommendation 2

Include building material product energy conservation and carbon reduction
information in government joint supply contract procurement specifications:
Mediumterm feasible recommendation

Lead Agency: Public Construction Commission, éixéeve Yuan

Supporting Agency: Architecture and Building Research Institute, Ministry of the
Interior

Reducing public construction carbon emissions is necessary for achievingroet
emissions. To enhance the "Public Construction Energy ConservatioragmehC
Reduction Inspection Guidelines" which urge various engineering authorities to
incorporate energy conservation and carbon reduction concepts throughout the
public construction life cycle (from project approval through planning and design,
constructio, and maintenance management), while considering engineering
guality, it is recommended that the Public Construction Commission include
building material product energy conservation and carbon reduction information in
government joint supply contract ptoement specifications. This recommendation
can subsequently help engineering authorities track public construction carbon
emissions and serve as a basis for product carbon reduction.
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Y K, A T 1yY @, A ] =H TAL . A
cn’ WMX X /1" ACH Y Saaty 19806t YT Aczel Saaty
Y1983% R J %d Y GMM, geometric meanz X | ny
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O0 K70 Ao Y~ DunS A-NAOGY, 1K O¢

A r Y C.LY Consistency Index <~ fj m ¥ C.RY consistency Ratip

PC H @Y Torx o, A u> Lo x ¢ L 2
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ARY" Clf 0.1IY/ &Y w BT zX VAC 1}
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C. ISO 140643b %66 o I A ri M Y Greenhouse Gases

Part 3db Specification with guidance for the verification and validation of

>

greenhouse gas statemept¥. K 1 U H 0y € ]
1S0 14064-1 IS0 14064-2 1SO 14067
Design and Quantify, monitor and Develop CFP per
develop GHG report emission functional unitor
inventories for reduction and removal partial CFP per
organizations enhancement declared unit
; GHG project
GHG invento
and reportry documentation CFP study report
and reports .

¥ !

GHG statement GHG statement GHG statement

4

Engagement type consistent with the needs of the intended user

f ) f

1SO 14064-3

Specification with guidance for the verification and validation of
greenhouse gas statements

s1asn papuajul 1o awwesdoad nyn aiqeadde ay jo syuawaainbay

IS0 14065 Requirements for
validation and verification bodies

ISO 14066 Competence
requirements for GHG validation
teams and verification teams

32 A%6 ISO 14060N w

(3 ) ISO 14067 Greenhouse Gases, Carbon Footprint of Produdts ; R

ISO 14067 ; R TWNE K ¥ Life Cycle Assessmepts
P, MMM K] ISO140671 Bz PAS2050A X1 A/ ¥
¢ VNE g1 CHEF By~ " cyT CcRA by
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(t ) 1SO 14068 444 €dd o uT » & ME

ISO0 202071 26D U LIW ¥ISO TC207 SCHalr MET A
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o ye y4dAy ,y0 yb» &0 | A M

&n |° al 9YZ M’ VAR ¢y A%
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Under development

ISO/DIS 14068
Stage: 40.00 ~

40 Enquiry ~

40.00 2022-11-25
DIS registered

40.20

DIS ballot initiated: 12
weeks

40.60 Close of voting

3-31SO 14068 XX /
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3-51S0O 2193@b 2017 wA 4 +CO
t y PAS2060 Mé&
LY ¢ oy ME Y W ISO 14000 N w b PAS 2050

t YBSIO 20107 46p Qv * ¢ Mé Y PAS 2060
Mé Y Specification for the Demonstration of Carbon NeutrdlRAS 206§

PAS 2060 R y 74 b oY wéo A% 0
AY ME "~ E] 20147 BSIQQ PLY" ZT vi' Au
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explanatory statemeWtQESy W Qe B M€ |

The basic principles of PAS 2060

The PAS 2060 standard sets measurement and reduction targets for your company.
Furthermore, through documentation it allows your carbon neutrality statement to be verified.

The standard is composed of 4 key stages.

Measure Reduce

Offset Document & Validate

3-6 PAS 2060 K E

~ PAS2060 Yt ME Y i L A'QY Subjecy 4
Wtep YHz dl & Qe MEA AQy2.vi KACHA W
o'l AQA R y3. R , s 'Y Carbon Footprint Management
Plary y 4. 246 y5.9glll o R y6. 0 y7. MEQuwwy
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== ISO /TS 14067 RERfE-Emix EI-SEEBE /B REEHEES*
WRI/ WBCSD BESRREEEE-EREHENREHGFEEE
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Singapors Green Bullding Product Labelling Scheme Master Templats e
WmDING
FiSouLT
SGBP-Window System_Window Film/V1.1i2018 =

Window Film Release Date : 30 March 2018

Section A: Pre-Qualification

Plaasa neta that fems undar this Pre-Cuaification must be submitted along with the application for avaliation.
mlwm‘-ﬁmmwammwh.llﬂﬂswwmﬁwﬁmmmﬂmmmm&

A minimum of 2 cribena under this categery must be submitied for svaluation to attain goad rating, P NAifd

Company:

Brand:

Required Documents

ﬂEn-mMmmmuu Palcios ; AND
an | Medachring | Enseay Menedeart S | Eiencs o e mandsctring plant's snery managsment policiss & In piace. af Dactaration From CEO/
Process wiacturing Process oo Reprasartative

Evidence of the manufacturing plant's water management policies is in place.

1) Watar Managamant Policies  AND
Manufaciuring | Waler Management during |Should thars ba no water for tha Inwllng
Az Procass Process  |shall sigried by the Chief Exscutive Officer or 12) Letier of Deciaraton From CEO!
anplicant company. The wrillen confirmation shall budammla mlmnmn anuqn.ne ““‘”"‘” Repressntamnis
raquirament listod In fiem above.
] T pravics evidente thal any substances tal are saseified 8 carsinoganic, harmiud o the.
e system Hoﬂlﬂuﬂyhmh\. ‘such as substances kstad In the curmant |
(Agency for Research on Cancer (ARC) Groups 1, 24 and 2B, are net used In the manufacturng
process or incluied in the pr
Exemplion i parmitied for the fallowing substances:
i. Silica sand
- i TRanium Swsds 1) Letier of Declaration From CEO/
ucidace of Hazardous |10 (oo |Autharised L AND
A3 Produet in Use Substances ir Dala Shesl | ANDIOR
u m; L) Arty tonic conlent in thv Firm layers, adhesive materials, and coatings. gmlnrn il
This roquinament doas not apply 10 iraoa levals (< 0.1 % by weight)of substanoes repeetad in tha | 193" 8 Sy Procsdures (Gondiionsl)
Matarial Safaty Data Shoet (MSDS) ta bo potantially presant 35 Gontaminants of Impurtios in e
matarials or colorants of CoMponant sUbS1ANCcas.
in peavided an the appraprsls
Orerupational Health and Safety pmm.mam precasses for the manufaciring procass and in
e products foemulaon
Tast rapar fram accradited |anoratory hat e preduct In it final farm shall ot be fermidatad with
Las Ph). Gadmium (Cd), Mercury (Ha Hesavalent Chromum (Cr (vI])
Praduct - Avaicance of
A4 | Produt in Use 1) Hesavy Metal Test Rapor
Hazardous Subelances | cecied are impurites of isted e i

n ot
components in trace bevels [<0.01 % - <100 ppm) far Cadmivem, snd (<0.1 % - <1000 ppm} far
Lesard, Mercury and Hesxavalert Cheomium (Cr (V1))

a5 | Productin e Product - Daglignt | T provide test repart fram acerediled |sboratory that the Luminous Eficacy (LE) shall be greater | 1) Luminous Efficacy (LE) Light o Salar
n Performance Ihan 1.0.ar Light to Selar Gair (LSG) ratio shall be greater 1han 1.1484 {=1.15). Gain IL5G) Tes! raport

ct - Ulra-ialst [ To prowide tost rapart fram accrecited Isbaratary that the Utra-Vickel Rejoction [UVR) o the.
6 | ProductinUse pi orodiact should b6 ot Isgst 90%, 1) Ultrs-Vicken Regection (LIVR) Test Report

a7 | roductin s | PrOduct- Visible Light | T provide test report from accrediled labaralory thet the Visible Light Refiectance (VLR) of the | 1) Visible Light Reflectance [VLR) Test
n Reflectance product shall be less than 20%. Repart

To provide teet repart 1Tick 2 Ticks Iticks 4 Ticks
from accredited

_ laboratory that the

B1 | Productinues [Froduct - Shading Shading Coeflicient {SC) 1) Shading Coefficient (SC]Tea! Report
(Caetlcient vaiua for al winciow fil

al ™| oesssc 05535C 0405 5C

8 coating praducts shall com et <054 039550

£ l653 1han 0.70,

Assassmant Critaria Required Documents

o Qualty Menegement —|E i of cantiication ta 130 S001: Quality Management Syslems (o equivalent) of he 1) 1SD BT Cerificats
Procass Systam of plart of process by an sccradited Crliication Body,
Meidaedur of certification to ISO 14001: Environmental qummliynmml or 150 14064: 1) 1SO 14001 Centificals ; OR
cz | Meesind | system of of equivaknl syslemn plarl |2) 1S 14064 Cerlificate
Plant by an sccredited Centification Body.

(Apalicable Ornly o Company which is nal the manufscluser of the product)

Evicienc o centification b the folloiirs standards of (he applicanls campany by

an sccredited Certfication Bedy: Systems ; OR

oa | Memutsctiing | Corporats Grusity & [ er TR SEIRIRL AN et Systems 2] 150 1064: Groarousa Gases ar
Procass | Standards Enhancemant | 1) s gy [squivasant sevironmantal managsment

|system ; OR
3] 150 50001: Energy Management Systems

1) IS0 14001: Erviranmental Management

systam
i, 150 50001: Enargy Management Systems

Manufacturing Energy Management | Evidence of centification to 150 50001: Energy Management Systems or equivalert by an
ca Procass System | accredited cerlificalion body. 11150 50001 Cerlificale

Oscupational Health and
Menufaciuring | 5 imdmmmmzba’Hw 1M‘DWHWEH::,\GMMWWW 1) OHSAS 18001

cs | Mo ystem,
® of Manwfacturing Prant
A p—— dunca patational i 1) Waste s anD
oo | M "ﬁ.—"ﬂn i Emwiqmém i ractes 2 Leter of Deciaraton Fron cEo!
rised Reprasemative
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SECTION C
SUPPLEMENTARY
CRITERIA

nyn

7
3rd party report of product's environmental impact, such as global warming, ozone depletion
water pollution, ozone creation, carben footprint and greenhouse gas emissians.
. 1) 3rd Party IS0 14067 Report SMTech
7 | erodutintes | Produst—Environmenta These are the following reports allowed: A ot 0
Impact Report 1. 150 14067: Carbon Footprint of Products 2) 3rd Party PAS oo Report; OR
i PAS 2050: Specification for the Assessment of the Life Cycle Greenhouse Gas Emissions of | 3) 31d Party 8014025 EPD Report
Goods and Services.
. Environmental Product Declaration (EPD) based on ISO 14025,
€8 | Productin Use |Product - Type | Eco-Label [Evidence of product certification to other Type | Eco-label certification schemes, local or overseas. |1) Type | Eco-Label Certificate
Gorporate Green Initative . |E¥i4ence to show proof of successful completion of Integrated Carbon Foolprint Assessment
€9 | Productin Usg | COrPorate Sreen mitalive = 1pan aring Essentials (i-CARE) course organized by SGBC and the Building and Construction 1) Certificate of Attendance
‘Carbon Footprint Course. | authaity (BCA)
 |To submit endorsed report by SIMTech, under the Integrated Carbon Footprint Assessment
10| Productin Use | COrPorate Green Initiative - pop oing e ccentials (1-CARE) course organized by SGBC and the Building and Construction 1) Endorsed report by SIMTech
Garbon Footprint Report | hority (BCA),
. Product — Manufacturer | To provide Manufacturer Product Warranty that quality of at least § years of warranty on
C11| Productin Use Product Warranty  |performance, shrinkage, degradation and adhesion. 1) Manufacturer Product Warranty
The following information must be available on company website in order to comply with the
assessment requirement:
) Availability of educational material on window energy eficiency;
Product G b) Availabily of information material on definition of Shading Coeflicient (SC), Solar Heat Gain |1\ ‘e Websit
€12 | Product in Use O ommaton | |Cosfficient (SHGC), Visible Light Transmittance (VLT), Ultra-Violet Rejection (UVR) and Visible u)n formation at Company Websile
Infarmation Light Reflectance (VLR);
¢} Availability of information on Angular Optical Properties, including the fact that the optical
asurements are conducted at normal incident angle and actual sun light incident angle may be
oblique and angular optical properties are supposed o be different;
d) Availability of installation insiruction and maintenance manual online.
Evidence to show that optional window tesfing and analysis service is provided to warranty against
tnermal breakage of glass.
This inspection should include any of the following(s) (as recommendsd by International Window
Film Association (IWFA))
a) Solar Absorption
b) Enviranmental Candition
. Product - Window [c) Temperalure difference al thermal siress breakage of various glass types 1) Window Testing and Analysis Service
C13 | Productin Use | oo aciion/ Testing Service |d) Shadows Statement
&) Any rapid temperature change condition
1) Edge strength
) Pre-existing flaws or imperfections in glass
h) HVAG loads
i) Frame types & color
) Tightness of glass framing & fitiings
k) Single pane, IGU, Triple pane
1)Letter of Declaration From CEO/
. To provide computation of the product composition that is made from a minimum 10% of Authorised Representative ; AND
€14 Productin Use - |Product — Recycled Content | gegy cieq Content by weight in the manufacluring process. 2) Computation of the product’s recycled
content
1) Write Up On Green Atributes of the
€15 | Product in Use Green Innovation To provide evidence and information of other green-related features not covered in other sections. |Product, which is not covered in other
sections
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the claim is current
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with 1S0 14067. International standards
referenced where applicable
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clientwebsite.com . .
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