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Economic and Social Commission for Asia and the Pacific

PROGRAMME

“WORKSHOP ON ENHANCING LCI DATABASE
TO SUPPORT ENVIRONMENTAL PRODUCT DECLARATION”

GRAND BLUEWAVE HOTEL, SHAH ALAM, SELANGOR, MALAYSIA
TUESDAY, 23 APRIL 2019

Introduction

The MYLCID (the Malaysian Life Cycle Database) system was established under the Ninth Malaysian
Plan (2005-2010) to support the LCA-based activities at the national level. The LCA-based
activities are seen from various business-related applications such as industry’s environmental
reporting, product green labelling, CFP labelling and so forth.

Ever since the launch of MYLCID in 2010, the growth of the database system to support cleaner
production initiatives in Malaysia has been very slow. Although LCA studies and projects
undertaken by the higher learning institutions and the research institutions have grown quite
significantly over the past decade, nil is being shared in the national LC| database platform.

SIRIM-Environmental Technology Research Centre as the host of the LCI database system for
Malaysia is now seeking a cohesive effort from the local industry stakeholders to boost up MYLCID
growth. MYLCID is there to be capitalized by the industries, governments, research institutions

and universities as users as well as data-owners.

For this engagement session, SIRIM as the Asia Carbon Footprint Network Member (ACFN) since
2017, seeks out for a courtesy assistance from our advanced ACFN member agencies including ITRI,
TEMA, KEITI, TGO, to share their experience inimplementing its environmental product declaration

and making it such a huge success in the concerned countries.

Objectives:
The workshop intends to achieve the following objectives:
1. To populate MYLCID with more LCl results from the mainstream Malaysian research
organizations
2. To explore the possibility to expand the coverage of product’s environmental labelling
opportunities
3. To learn from the ACFN Network Member Agencies’ experience and success cases in

implementing environmental product declaration

Target Participants
The workshop is a small-scale gathering of minds. A closed invitation will be made to the relevant
stakeholders with a targeted number of approx. 30 participants. The stakeholder’s
representatives are:

e  Ministry /Government (MITI, MESTECC, MGTC)

e Research institutions (MPOB, FRIM, MARDI, MRB)
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o Universities (UKM, UM, UPM, USM, UTM, UNITEN)
s Industry Association (FMM)

+  SIRIM Industrial Research (ETRC)

+  SIRIM QAS International Sdn. Bhd.

+  SIRIM STS Sdn. Bhd.

Provisional Progamme

TIVIE Knowledge-Sharing Session
08:45 am Meet & Greet
9:30 am Welcoming Remarks
SIRIM Industrial Research
9:45 am MYLCID: Development & Supports towards Environmental Performance
Assessment
Environmental Technology Research Centre, SIRIM Industrial Research
10:15 am Refreshment
10:45 am Life Cycle Inventory Database (LCI DB)
Dr. Chih-Hung Chu, Researcher, ITRI
Mr. Leon Kan, Project Manager, TEMA
11:30 am LCI Database Applications for Sustainable Consumption and Production (SCP)
Ms. Wanwisa Thanungkano, Senior Engineer, NSTDA
TGO’s CFP, Low Carbon and Carbon Neutral Labelling Scheme
Dr. Pongvipa Lohsomboon, Deputy Executive Director, TGO
12:15 pm KEITVs Environmental Product Declaration (EPD)
Ms. Dabin Shin, Researcher, KEIT!
1:00 pm Lunch & Networking
3:00- » Consultation Meeting (Only for International Delegates);
5.00 pm Venue:SIRIM QAS International

* Meeting on MYLCID Data Owner and Provider (Only for Invited stakeholders via
closed invitations);
Venue: SIRIM Environmental Technology Research Centre

*Note: The presentation materials will be uploaded into the LCA Malaysia Portal after the event.
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Malaysia Life Cycle Inventory
Database (MYLCID)

An Initiative To Support Product Environmental
Performance Assessment

SIRIM Berhad SIRIM QAS INTERNATIONAL
SIRIM STS Sdn. Bhd.
(ENVIRONMENTAL TECHNOLOGY (PRODUCT CERTIFICATION &
RESEARCH CENTRE) INSPECTION DEPT)

+ Standardisation + Technical resources o

Secretariat - Carry out data review and *  Identification of
Establishment and study on comparative data producz for the “green
coordination of WGs - Drafting of preliminary PCD mark_et sectors
Approval of PCD & PCR & PCR documents = Provide independent
Publication of PCD & PCR - Provide carbon footprint verification,
Custodian of PCD & PCR analysis certification and

- Conduct ecolabelling labelling
related lab testing |

Ecolabelling Criteria

Development & EcolabellingiCritéFia Verification &fertlflcatlon
Management Drafting & Consultancy Y (
Best Partner for Innovation = SIRIM
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LCA Application in Environmental Communication

Ecolabelling Criteria Documents Product Category Rules (for

(Type 1) product carbon footprinting)
§ WNEEIEER;FEE%:‘IE? plastic 5 wmﬁmm o
2 packaging g
& :
w
g SIRIM g
. ECO-LABEL i
g g
= 8
=
w SIRIM u-d:-a

15 product category rules

84 criteria documents
Only 4 licenses still valid out of nearly 30

127 certificates granted
80% construction and.industrial
products

Best Partner for Innovation

initially certified

i)

e
A

Product Category Rules —ai—————
g y s | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
- ARCHITECTURAL ROOFING TILES
(PCR) for CFP (EFFECTIVE DATE: SEPTEMBER 2014)
7 | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
NO. SIRIM CARBON FOOTPRINT (EFFECTIVE DATE: SEPTEMBER 2014)
CFP8
CEP 1 s | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
4 | PRODUCT CATEGORY RULES - CARBON FOOTPRINT P
-TERMS AND DEFINITIONS CFP9
(EFFECTIVE DATE: SEPTEMBER 2014) g | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
CFP2 - METAL DECKING AND PANELING
, | PRODUCT CATEGORY RULES - CARBON FOOTPRINT ILLIESTIVE DATL SEPTEMBER 2014)
- MASONRY UNIT 10 | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
(EFFECTIVE DATE: SEPTEMBER 2014) - REINFORCE STEEL
CEP 3 E:EFFPFEA?TIVE DATE: SEPTEMBER 2014)
3 PRODUCT CATEGORY RULES - CARBON FOOTPRINT 41 | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
- GYPSUM BOARD - FIBRE CEMENT CEILING SHEETS
(EFFECTIVE DATE: SEPTEMBER 2014) (EFFECTIVE DATE: SEPTEMBER 2014)
CFP4
PRODUCT CATEGORY RULES - CARBON FOOTPRINT
4 PRODUCT CATEGORY RULES - CARBON FOOTPRINT 12| pAINT
- PLUMBING PIPES {CEFFPFE;;TNE DATE: SEPTEMBER 2014) |
E:EFF;ECTWE DATE: SEPTEMBER 2014) 13 | PRODUCT CATEGORY RULES - CARBON FOOTPRINT
- ADHESIVE
5 PRODUCT CATEGORY RULES - CARBON FOOTPRINT (EFFECTIVE DATE: SEPTEMBER 2014)
N PRODUCT CATEGORY RULES - CARBON FOOTPRINT
(CEFF;:ECTIVE DATE: SEPTEMBER 2014) 14 | _SoLD BIOFUEL
EFFECTIVE DATE: 6 DECEMBER 2017
6 PRODUCT CATEGORY RULES - CARBON FOOTPRINT \ 4
N e PRODUCT CATEGORY RULES - CARBON FOOTPRINT
. L A ULES -
(EFFECTIVE DATE: SEPTEMBER 2014) 15 | FEERUST CRESORYIRES
(EFFECTIVE DATE: 6 DECEMBER 2017) !

Best Partner for Innovation

e
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LCA & CFP Collaboration Projects

EU’'s SWITCHAsia: Environmental Declaration for Sustainable
Construction & Building Materials, Dec 2012 — Dec 2015

Project Partners: [G=3] CAREON
sirin  RUST

PI|0t ro eCtS KILD GROUP OF COMPANIES ,";'_' s A B, 2 \?/'
projects: 3 Hume Industries m Kils B8 rereeal

A Skt o B i L G

BINA I
INDUSTRIES _=.".\ "-|'_':

PETRONAS  Amember of UEM Group

'I‘m Japan External Trade
Organization

7Y Y\ Japan Envirenmantal Mnnugcmlnr
HEMJ\_I) Association for Industry =2
Q‘ﬁ

@ ASSOCIATION
(%) OF SOUTHEAST
@ ASIAN NATIONS W_

TOP QUALITY, TOP EFFICIENCY M o N I E R
L
UN &

environment

PUSAKA

s

B ERt o oy stien MIRSTY OF INTERAATIONAL TRADE AND INDUSTRY SiRimM

SIRIM’s LCA Initiatives

http //!camalays:a smm my
* 2004: Life Cycle Assessment (LCA) ;

* 2004: Ecolabelling (Green label) — Product
Criteria Document (PCD)

* 2010: Life Cycle Inventory Database
(MYLCID)

* 2014: CFP Labelling — Product Category
Rules (PCR)

* 2014: In-house Tool for Carbon Footprint
Analysis

Je Iventory Database.

http://karbonkalkulator.com/SIRIMKK/ ;;ﬂgm,,,,;mm,wm;,:., .‘_:'

6

Best Partner for Int
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National LCA Database (2006 - 2010)

* RMKk9 (Ninth Malaysia Plan) —National Life Cycle Inventory Database

MY - LCID e e i el

ycle Inventory Database,

PangkalanData Kitar Hayat Malaysia .

MANAGEMENT SYSTEM & INFRASTRUCTURE
TO CONDUCT OF LCA IN MALAYSIA

Establish the following
LCA determinanks :

LCI Data Applications

|— DECISION MAKING —_—

GRANTS APPLICATION

PRODUCT IMPROVEMENT




Malaysia Portal *

a @ Icamalaysia.sirim.my

# Home Project Database Networking Download Gallery FAQ Contact Us

ASEAN-SIRIM MARDI-SIRIM LCA PROJECT

Projek secara ringkas Perkara Project Title Relatiflg to the Project TitleHarmonising the Local Collaboration Project Several LCA projects

Maklumat Catatan Tempoh Technical Support of National LCA Methodology for ASEAN Project Title: Capacity Building have been carried-oL
Projek 1 Jun 2016- 1 Dis 2016 and... Biofuel — Carbon... on Life Cycle Assessment various areas in orde
Tempoh.. READ MORE READ MORE (LCA)... READ MORE
READ MORE READ MORE

Enhancing LCI

Database to Support
Environmental Product

SE—

- LCID

..'Iala)s'a Life Cycle Inventory Database, »

Pangkalan'Data Kitar Hayat Malaysm

Welcome!
M. P Data Kitar Hayat ini merupakan hasil dari inisiatif Kerajaan Malaysia di bawah Rancangan Malaysia ke 9
(RMK9; 2005 -2010). Pangkalan data kitar hayat ini dibangunkan dengan tujuan untuk hijau, kajian penilaian

kitar hayat, peningkatan rekaan yang mesra alam, pengistiharan atau komunikasi alam sekitar Oﬂn peibagal usaha lain yang memaeriukan
komponen maklumat kitar hayat bagi pengurusan alam sekitar yang lebih mesra alam

The Malaysia Life Cycle Inventory Database (MYLCID) is an oulput of the Ninth Malaysia Plan (SMP; 2005-2010) of the Government of
Malaysia. This database of Life Cycle Inventory (LCl) datasels supports the ecolabeliing programmes, life cycle assessment studies, eco-

design, envir mmunication and other environmental management initiatives that require life cycle inventory

informaltion.

MY-LCID ini adalah pangkalan data yang terhad Kemasukan ke sesawang ini tidak memeriukan sebarang pendaftaran untuk ke tahap
iaitu am sahaja.

MYLCID is a restricted database. Free public access is limited fo the metadata level or the LCI results description only.

Makiumat yang lengkap bagi setiap data kitar hayat yang merangkumi jadual data yang bayaran boleh diperoleni
dengan menghubungi alamat yang tertera di bawah

The complete LCI data set inclusive of input and output can be purchased by © the f¢ . stated below: For any
enquiries, please direct to.

SIRIM Berhad
Teoc ch Centre
1, Persiaran Dato” Menteri
Section 2 P. O. Box 7035
40911 Shah Alam
Malaysia
Tel: =603 5544 6564 +603 5544 6569, +603 5544 6588
Fax: +603 5544 s
Email mylcsd@smm my ‘
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MY - LCID -

Malaysia Life Cycle Inventory Database & = #

Pangkalan Data Kitar Hayat Malaysia

181 LCI

results
(as of Jan 2019)

L
Home | LCI Data Sets | Search Data Sets

Process data sets

entries: 181 (181 total) (page 1 of 19)

Best Partner for Innovation

MYLCID: Classification of processes

The processes classification comprises two levels of hierarchy: The top level
(bold) and the second level (bullet points) of classification.

> Energy carriers » Materials » Systems » Transport
* Energetic raw materials * Raw matenals » Packaging S ervl ces
+  Electricity * Metals and semimetals + Electrics and electronics I
* Heatand steam +  Organic chemicals . Vehicles .
* Mechanical energy + Inorganic chemicals « Other machines * Rail
* Hard coal based energy carriers + Glass and ceramics . « Water
o i . . . + Construction . A
* Lignite based energy carriers « Other mineralic materials i Air
+  Crude oil based energy carriers * Plastics : Wm.re goodsl + Other transport
« Nuclear energy carriers - Paperand cardboards . Texr.-.‘e_s, fu_mitures and
* Other non-renewable energy + Water other interiors
carriers « Agricultural production * Unspecific parts

* Renewable energy carriers means * Paints and chemical

+ Food and renewable raw preparations

materials « Other systems
+ Wood

« Other malerials

Best Partner for Innovation
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MYLCID: Search datasets

MY - LCD

Malaysia Life Cycle Inventory Database,, o

+

»

PangkalanData Kitar Hayat Malaysia

Search Process data sets

Search terms will be

p as search To all op . just leave all p entries ).

Search
Search across network [

Search in name and other description fields

Name |

Other descriplion fields:

Compliance systems

ILCD Data - {non-F j] Match mode
ILCD Data Network - Entry-level o any (OR)
ILCD Data Network compliance draft

ILCD-compliance - Situation A - Basic quality data all (AND)

ILCD-compliance - Situation A - Data estimate

Geographical and time coverage

Geographical Coverage Reference year

Afghanistan " between Please select ~  ang Please select -
ca

Aland Islands

Albania

L T MINSTRY 0F INTERNATIONAL TRADE ANOINDUSTRY == =>=sw?

MYLCID: Metadata view
- LCID

Malaysia Life Cycle Inventory Database & =

PangkalanData Kitar Hayat Malaysia

Process data set overview page
Data set: Electricity grid mix (09.00.000)

View metadata only data sel Dovwnload restricted: ask for a download account to access the complete data set

Full name Location Reference ar Valbd until
Electricity grid mix; AC, tec mix; ion mix, to ¢ T <1kV MY 2012 2017
Rthﬂhﬁ flow(s) Type Parametenzed? LCIA results included?

Electricity - 3.6 MJ (Nel calorific value) LCI result no no
Category Syronyms
E gy carmiers / E ity Power grid mix
Use advice for dats set Dats set use approval
Use by low voltage electricity consumers without own electricity transformers (e.g. SME and private households), No official
which use electricity directly from the grid. The data sel can be used for all LCA/CF studies where low voltage approval by
electricity is needed. Combination with individual unit processes using this commaodity enables the generation of producer or
user-specific (product) LCAs. operator

General comment
For each material Of good WT"‘I uomesh: production a reolonahzed LCl dala sel was eslablished using Malaysian spedific energy supply

chains and if also Mal. specific p ¥ ation was conducted based on the product systems in
the GaBi 6.4 data base. Most of these product syst for ', ds have German, European or Global boundary conditions
Energy: All energy data sets with i of the compi d air p {unit processes) are modelled with Malaysian boundary
conditions. Fuel mixes (import and p are according to statistical data and specific emission data for the
relevant production ¢ and t ion routes. | g and chemicals: For all inerganic and organic chemicals the

assumption was made that thermal energy and steam is generated from natural gas. Minerals: According 1o the Malaysian Mineral
Yearbook close to 100% of the Gypsum is imported from Thailand and Barite is imported from Thailand and China. These data sets were
regionalized with Thai or Chinese energy data sets. Construction materials: The energy carmiers used for the p of

oxide or particles board varies a lot depending on county and region. For the cement production and lime (calcium oxide) production 95%
coal use and 5% use of palm kemel shell (PKS) will be assumed based on several publications. The use of old tyres was neglected. For
the production of particie boards or plywood energy supply (power and thermal energy) by biomass was assumed. Metals: The
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MYLCID: Full view of dataset

Dataset: MY; Electricity grid mix

to consumer; <1kV (en)

technokoped, e tegion Speaibe and

Of process proparses

e by trasesdomers (8 g SME whch ¥ T grid. Ther cata sof can be wsed for al LCACF studes whore ow voltagn elecricity i needed Combination with
incihidual unill processes using s commodiy enables Me generabon of user-speic (product) LCAS

Supply of 1 KIND kow voltags |« 1KV) sleciricly Io fnal consumess

o [

Galilategories Enesgy camiers | Elecncsy

For food wili Lo LC1 data sed eney supphy chans and f possibie aks speahc
™ 5 64 data base. Mos! of these product systems tor matenals/oods have German, Eusopaan or Global bouncary condtons
A gy data sets i are " condSons. Fued mixes (Impor are madeied data for the
countnes
Iorganic and organs: chemicats
For 3l inorganic and organic chamicals e 35sumpiion was macs Bal
Manerati
According to he Malaysan Naneral o 100% Thaand and Bare i impornied from Thatand and China These data sets were regonaized wilt Thal or Chinese enengy dala sets.
Consluchon matenas
The sy carmes used foe articles board vanes and region. For uct 957% coal use and 5% use of paire kustrel shell (PKS) wil be
‘nsumed basad on several pubbcations. The use of cid hies was negiecisd. For 5 o plywood supply (powsl beomass
Mitals
B SIFIM aswell as resaasch. For the melals pokd, miec. fevo cheome, faro récksl and pamary lead 100% or closa o 100% import was found. A real regonaization
(produchon n Maiaysia) was not done for these metals, instead an imporn hated modelied U] ACopper mame copoes process
Ibatad on imported copper mate and an aodbional ghobal copper mix prooes i Primary suminium i yaid The d proie oo L and the
‘sheel malking (rocedses e regionaized

Best Partner for Innovation INSTRYOF NTERATONAL TRATE O ROUSTRY S TRTIVE

MYLCID: Inputs and Outputs Flow

Ingasts.
Type of ow Classification Flow Vasiable Locaton Fenction type  Mean amoust L amount ly  Relative StdDev e
ditribution type in% Eype | atatun
Elementaey fow  Resources | - 458500 by 466503 kg (1] (1] oo% Meced primary | Caleulated
Resorces fom ‘secondary
e | ek
mateial
BouTTes om s
Elementary fow  Fascartes | anbmomy IOMIEA Ny IOk 00 (1] (111 Mered primary | Uniknown
secendary dematien
Exemestary fow IMNTEASky  ZBIITTEASKG 00 (1] oo% Mixed primary | Unknown
Secendary desteation
Etemestacy fow TIGIME-W0 0y 21610EE-100kg 00 s oo Mioed primay | Unknown
‘secendary dertvation
Esementary fow 15600MEBky  1S60MESKp 00 as 00% Miced primary | Calculated
‘secondary
Elementary Bow TAZZMES)y  TAZZMESKY 00 (1] (TN Meed primary | Unikeown
secondary Gesteation
Elementary fow INTSESK  INWTESK 00 LT no% Mo primary | Unikeewn
secondany dermation

Best Partner for Innavition
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MYLCID: Emissions

Outputs
Type of flow Classification. Flow Vaduable Location Function type unt Relative SwdDev Data source type  Data derivation
distribution type % type | slatus.

 Product fow Vananae Elecrigity IEM aswm 00 L) 00% Miced primary | Unkncwn
Sutanzes | sezoedary derhiasion
Energy camer |
Eecing power

|Elementary fow  Emissions | carboturan AMTSIE-IG kg IISTSIEAENg 00 00 0o% Miced primary /| Cakculaled
Emnson jo Aecodary
wialer [ Emessions.
to fresh walsr

|Elemantany fiow  Emingions | Carbon digude 0.0189252 kg 00159252 ky L1 oo 00% Mooed prmary | Uk

il [egenic) secondary desivation

! unspecded

Elementary fow  Emissions | carbon diosids 00 no% Miced pimary | Uniknown
Eminsions 10 air | tecondary derteaton

P~ [Emissonsioar,

| Elementary fow  Emissions arbon disuitde .lm-ﬂw 1THHISE- 19k 00 L 00% Miooed primary | Uniknwown
Emissions 10 air | secondary derneaton
Emissions 10 air,

| unspecifed

|Elementay Bow  Emissions | arbon moedms 2BITZEARY  2BIIEAN 00 (1 no% Miced primary | Uniknown
Emissions fo air | secordary derhvaton
Emissions to air,
umpected

Elementary fow  Emissions | carbon-14 295TIES KBy 295TIIESKEg 00 oo 0o% Miosd primary | Uriknown
Emissions o air | secondary derivaton
Eminsions 10w,
umpacted

Elemestary fow  Emissions | mgthane STOTITE-12hg S TOTITE-12kg 0O L 0% Mioed primaey | Calowlated
Emissions to ar /  (bioganic) secondary
Ermigsions bo ax,
unspecified

Elementary fiow  Emissions / msthans 0002334T8ky  D.OOZIMTENG 0.0 00 oo% Moed primary | Unknown
Emistions bo ae [ setendary Sefhvation
Emissions to air,
unapecified

Elemeetary Sow  Emivaions | mgihand JBGA24E-Thy  IBGAMETRY 0O o 0% Mooed primaey /| Cakolated

MYLCID: Full view of dataset

Dataset: MY; Diesel

Refarence yeat 2011
Name B name  Treatmenl, sancads, ioues | Mo fpes p ]
at rednery.
Usa aidice for dsta st | o prow r . e ]
Tedhical purpose of product of Sapply ol 1 mad, rad, o ok and ofher consumers.
peocess
Clatsification Class mam - Havanchy bevel
E '
gy producti
4 dati base: European or
Enargy
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MYLCID: Emissions

Oulputs
| Typeofflow  Classification Flow Varisble Location Relative StdDev Data source type  Data derivation
distribution type in% type | status
Product S Valuable Doesel 10kg 1.0kg oo 0o ao0% Miced prmary | Unissown
substances |
Energy cames |
Fuels | Crude oil
preducts |
Refinery products
| Elementary flow  Emizsicas / carbon ceoride GB0925E-4kg  GB0S2SE4kp OO0 o 00% Moed primary [ Unkmewn.
urspecified
Elementary flow  Emissican / carbon decids. 023991 by 023991y (1] (1] 0% Mued primary | Unknewn
Emissicns to air | seccadary derhvation
T Emissicmsions,
yfow B st S142S7E20Ng S 14SIEI0NG 00 0o 0% Moed primary | Unknown
Emissions to air / sacondary derivation
Emisaions fo air,
[Elementary flow | Emissicen / farbon mongride. I2TRE4 by INTESE4Rg 00 00 0% Mued primary | Unknewn
Emissicas o alr | secoedary derivabon
Emissioes to air
urapeciied
Elementary fow  Emissions / methane 000555651 kg 0.00SSSES1kg 00 on 0% Mixed primary | Unknown
Emissions 1o ai ‘seconday dasivation
Emissions 1o &
umiptcited
Elemestary fow  Ermiasions | 4M20TES Ly A00ETESk 00 oo 0% Mized peimary | Caluiated
Emissions 1o air
Emissions 1o ar.
unspecided | |
Elemantary fow  Emissions | mathanol 1AG2IEB kg 1 19GIESKg 00 oo 0% Mited peimary | Unknown

MYLCID: Data Ownership

+ Administrative information

Commissioner and goal
Commissioner of data set
Intended applications

Data generator

Data set generator / modeller
Data entry by

Time stamp (last saved)
Data set format(s)

Data entry by

Official approval of data set by
producer/operator

Publication and ownership
uuID

Date of last revision

Data set version

Workflow and publication status
Unchanged re-publication of

SIRIM
This background data set can be used for the generation of user-specific (product) LCAs.

thinkstep

2015-03-01T07:00:00+08:00

ILCD format 1.1

thinkstep

No official approval by producer or operator

a4bc9753-b6dd-4900-ba3a-alcf63e156bd
2015-03-01T07:00:00+08:00
09.00.000

[TOwner of data set
B
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MYLCID: Data Ownership

~ Administrative information

Commissioner and goal

Commissioner of data set SIRIM

Project None

Intended applications This background data set can be used for the generation of user-specific (product) LCAs in copying and printing sector.
Data generator

Data set generator / modeller SIRIM

Data entry by

Time stamp (last saved) 2018-12-28T11:58:04.000

Dala set format(s) ILCD format 1.1

SIRIM
No official approval by producer or operator

f3a2e40e-97bf-437d-9a95-9204d1505642
2018-12-28T11:58:04.000

00.00.001

d publication status Data set finalised; entirely published
Inventory Database

Best Partner for Innovation

MYLCID: Administration

e Cost to cover for maintenance & administrative
processing

— RM 225 per LCI dataset (html format)

— RM 450 per LCI dataset (ILCD format)
* Online database granted access

— 5 working days

Best Partner for Innovation
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MYLCID: Way Forward for Populating Database

* Collaboration with local LCA practitioners and
stakeholders
— As data provider / data owner

* Discussion with potential data providers
— Afternoon session, 23 April 2019, SIRIM-ETRC

Best Partner for Innovation

SIRIM Berhad
(Environmental Technology Research Centre)

Website: www.sirim.my

Contact:
Icamalaysia@sirim.my

wmazlina@sirim.my

Best Partner for Innovation
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Introduction to
Carbon Footprint Calculation platform
and Database

23,,,Apr.,2019

Chih-Hung Chu
Project Assistant Manager
Industrial Technology Research Institute, Taiwan

@The CFP database in Taiwan

osummarv ............................................................... .

)
TREAHR L -

r ||||||||||||| ogy copyrig ht® 2019, ITRI

Resssrch Inctitute
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il Background of building up the platform -

SAMEUNDG BONY
Wi
Guide to Greener
Electronics 2017
W —

TRERHR @ ]

’ Indapril Techaclogy Cprl‘ightg 2019, ITRI bl

Revaserh Inetint

il Background of building up the platform -

Carbon Footprint
“ - . _ Calculation System Enterprise
— 2 1. Improving data management

efficiency
2. Reducing inventory cost and time
3. Promoting CFP inventory operation
4. Enhancing supply chain cooperation

Integrating

Calculation module

CFP da'tabase Response different business
partnerships' requirements -
- a:zg:
Once for All - 3%
CFP database

Integrate CFP emission factors

[ ry— m ]

M8 emanceses copyright® 2019, ITRI -~
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Characteristic of Carbon Footprint Calculation Platfor

1. Integrate the carbon
footprint emission factor
established by different
sectors

*  until now, there are 799
datasets covering 20
industries is approved by
Taiwan EPA.

2. Establish the benchmarks of
carbon emission factors for
variety of productsin
Taiwan.

1. Using the same database
improves the
comparability of CFP info.

2. Shorten the schedule of
carbon information
disclosure

Localized
Database

' |
. Control |

1. Unifying inventory sheet

2. Confirm the online
inventory process and
data immediately

1. Do not need to buy and
maintain their own
databases and software.

2. Save the time for
inventorying afterward.

TSREATART R

£ peraierosion copyright® 2019, ITRI

Revssrch Inetitute




Promotion of Carbon Footprint

Label in Taiwan

Speaker : Leon Kan
E-mail : leon@ema.org.tw
TW-CFP:https://cfp.epa.gov.tw/carbon/defaultPage.aspx

7
T Taiwan Environmental Management Association
\

=X

2019/04/23

Carbon Footprint Labels in the World

England

&2

4 Switzeland {A;Q\
[RE N )
JEHM :

Thailand g

s

/

@ Malaysia

Australia
, N
[Countries are trying to analyze their products’ life cycle carbon footprint ]
- present data in form of carbon label - to encourage low-carbon consumption.
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https://cfp.epa.gov.tw/EN

2017

« 1st Low Carbon
Products Award

2013 00,000 NTD/each /
*+ 1%t Asia Carbon company
Footprint
Network(ACED wERERNARE .ﬁ-
2009 Meeting

* Try-out for Taiwan
Carbon Footprint
Label

* Launch the

plementation
of Product
Carbon

“Taiwan Carbop Footpri_nt
Footprint Labels” 110 Reduction Label
' program
* Announcement of
Guidelines on
calculating carbon

footprint for Products
and Service”

Set up web site for
Carbon Footprint
Label

Taiwan’s Carbon Footprint Label

The number stands for
“carbon footprint”: CO2 . . . .
emission equivalence o

calculated based on materials
& energy consumed during
product life cycle.

A heart that loves the nature;
CO2 reduction for a “cool”
planet; and green
consumption for low-carbon
society

Green leaf stands for health
and environmental
friendliness

0000

CO2

Carbon Footprint

Taiwan EPA

CO2
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" SEE— o
Promotion of Product Carbon
Footprint Labeling Scheme

m Established product carbon labeling review committee
and relevant regulations

m Accepting Product Carbon Footprint Label application
m 794 products awarded carbon label (as of March 2019)

m Assisted 39 products in calculating carbon footprints
since 2010

® Promotional activities to raise public’s awareness

Promotion of Product Carbon
Footprint Labeling Scheme

m 39 products from 32 companies applied for product
carbon footprint label certification and approved by
EPA.

®m - bottled water, soft drinks, shampoos, television sets, LCD

monitors, laptop computers, wireless hubs and incineration
service
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" S )
Development of Product Category
Rules for Carbon Footprints

e Taiwan EPA working with 20 manufacturers
associations in developing product category rules

(PCR) for carbon footprint

e 97 PCRs are available in Taiwan LR
Processing
Waste Treatment Services 20
o
o Refined edible vegetable ol and its 2.0
flatting oil
CO2 'I'al“(a“ Pmducl (m F(ml Processed Food of Aquaiic Animals 2.0
& U LLOGgROCE COLPOU EOooiDLyg
Mouse 2.0
Your Locatia List of CFP-PCRs
Keyboard 20
List of CFP-PCR Real Estate Operation Services 20
PCR Name »
Tea 1.0
Category Al v
Statws  ® Effective O Expired © All m Nonstore retailing Services 10 ¢

@

Development of Product Carbon
Footprint Label

Stage Objective Strategy

B Verify guidelines and
First methodologne_s of product
carbon footprint
Stage M Establish Carbon Footprint
Label Scheme

M Decide on design of Taiwan Carbon Footprint Label

M Establish carbon footprint label
application/issuance system, and Incentive for
voluntary carbon footprint labeling

M Popularize the Carbon
Footprint Label of Product
Second = Develop the Carbon
Stage Footprint Reduction Label
(emissions below the
baseline value or less)

U First Stage
co 2 The Carbon Footprint Label

B The guideline will follow 15014067
M Building Product Carbon Footprint Database, and
develop the Carbon Footprint Reduction Label

Second Stage
The Carbon Footprint

“CO 2 Reduction Label

Carsen Footprint
Taiwan EPA Taiwan EF'A
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" I 6'
Product Carbon Footprint Label
Status

160 ,J
140 t 1
120
Soybean Qil wine
100
80
60
Pacific SOGO
40 Department Stores
Retail Services — Tianmu
20 Store

; i
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 i
m products 13 80 44 74 75 87 118 148 140 35 =
——firms 4] 26 23 19 20 20 24 34 23 10
Waste Incinerated Services

= Until March 31, 2019 Taiwan EPA has awarded 208 companies to
apply Product Carbon Footprint Label on a total of 794 products. 8
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LCI Database Applications for
Sustainable Consumption and
Production (SCP)

Ms.Wanwisa Thanungkno

Technology and Informatics Institute for Sustainability (TIIS)
National Metal and Materials Technology Center (MTEC)
National Science and Technology Development Agency (NSTDA)

23 April 2019

SRR e & TS

Topics

A 0 Thai National LCI Database )
Q National LCI Database Application in Thailand >

LCI database Applications for Sustainable
A Consumption and Production (SCP)
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Topics

Thai National LCI Database

R e’ ) Tis
Thai National LCI Database Development Pathway'

Promotion of LCA Thailand becomes
applications are member of steering
Capacity building the main goal to committee of the
of human support the use of global LCA data
resource on LCA LCl database. access network (GLAD)

Establish the Thai development of Thai Promotion of LCA

national LCI data documentation applications for
\ database format mainly based SDGs in Thailand
on ILCD Format and
partly based on
1SOITS 14048
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Thai LCI Database Developme

annually

4 UPdaty
+ Budget allocation Dataset roadmap

» Dataset priority
= Partner available _ r -
Croate datasot il e fie

A " d

Dataset road can be revised:
* The roadmap will be revised

= E_stahlsh pariner lo * Al least twice a year

i goellrztdar.:em * Inventory check
bt e NO | Existing data YES i
i) m"'“ and = Time and technology a ..\\\
Tepresenta changed

+ Collect data | R

+ Develop LCI \

= Validate LCI data

—[‘”[Eu guidance | \

All dataset needs validation and guality contr LCl guidance ]

© PASs ;fcﬁntral Data 0ente_~}
P

Validation:

= Systermn boundary
+ Functional unit

* |nventory

National Pilot
= Allocation ‘
*Mass/\Water/Energy balance Validation .

* Reference flow
o : 3 FAIL '

+ Documentation

R vTecT € Tis
Thai National LC| Database N

Petrochemical Textile F°"°:5 andNon-  pefinery
products Construction|' o' oY% _~ Natural gas
e

iaterials

Waste
management . ——

Basic chemicals

Infrastruction &
transportation

Datasets in Thai LCI Data Center
(1,293 datasets) Last update Feb. 2019
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%

Topics

National LCI Database Application in Thailand

[C.
-
-
._".

SR vTec ) Tis
The uses of LCA

"\

National governments and
local, national and inter-go
vernmental regulative
bodies

Industry and other
commercial enterprises

Consumers, including
organizations and governments as consumers

NGOs, such as consumer ‘
environmental groups
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SR I o vrec G Tis
LCI/LCA is an essential element to support multidisciplina
applications

Ecolabelling National GHG and Water emission factor

Sustainable development goals

(sDGs) / Green public procurement

Sustainable assessment Green GDP

SRR e & TS

)

LCI database Applications for Sustainable >

Topics

Consumption and Production (SCP)
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NS]—DQ & lear of NG TDA

Sustainable Consumption and Production Roadmap
2017-2036 (SCP Roadmap - Thailand)

* Thailand becomes one

of leaders of
sustainable production
and consumption in
ASEAN under
Sufficiency Economy

* Change production patt

erns of all sectors in all
areas to sustainable
production.

Adjust behaviors of
people and government

* Production base

o Industry

o Agriculture

o Service/Tourism
* Consumption base

o Green public

TEC @TII

2]

4

>

Philosophy and driven agencies at all levels to procurement
by the integration of achieve sustainable o City
social innovation by the consumption patterns. o Awareness/
year 2036, * Drive innovation and Education
knowledge-based
society to support
sustainable production
and consumption
5 A ;
SR vrec € Tis

"X
|

LCI database Applications for
Sustainable Consumption and Production (SCP)

Target 12.3 By 2030, halve per capita global food waste at the retail and consumer levels and reduce food losses

LQOKIE

W

“Lookie Waste”: Mobile App
for reducing food waste

UNS  goped | rec
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LCI database Applications for =Y
Sustainable Consumption and Production (SCP)

Target 12.7 Promote public procurement practices that are sustainable, in accordance with
national policies and priorities

Benefits
(direct to consumer & ndirect
A — o mmmmmm e m == __.to public)
Baht
Other expenses- Other expenses-
[During use phase+ [During use phase+
External cost (env./health/...)] External cost (env./health/...)]

Sale price Sale price

Total production cost Total production cost

Typical Product/Service Green Product/Service

1 S :
LCI database Applications FR2F o 1/ TEC & L. ';
Sustainable Consumption and Production (SCP)

Target 12.7 Promote public procurement practices that are sustainable, in accordance with
national policies and priorities

S Total budget the govt. spent on 12 selected products: 929,25 TR
f million baht
J 1 \ -
B B S GPP Promotion Plan

Budget on typical

b - oducts:
products: 359.23 3 5?3'02 uﬂl:l'
million baht b-him“}m 15t GPP Promotion Plan (2008-201) for the Central Govemnmont
aht (61%
(39%) il
o
/ 2nd GPP Promotion Plan (2012-2006) for further promote GPP to
o’ all levals of government, central to local
/—} — _("w'"“r"_‘-\
p

/f Total GHG

_{ Total external cost D!
_ savings: 22351 8 j}

Ird GPP Promation Plan (20 for further promote GPP to

Y

reduction: 25,685 million baht ) Privat
ton CO2e — _,7“— %

\ : \ External cost (baht/unit x
W Units that govt. bought wnit)

Remarks: Data that the govt. units reported 1o PCD during 2008-2011
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NSTDA .

ATEC @ THS

THANK YOU FOR YOUR KIND ATTENTION

Contact:

Dr. Jitti Mungkalasiri
Email: jitti. mungkalasiri@nstda.or.th
Tel: (662) 564-6500 ext.4063

Technology and Informatics Institute for Sustainability (TIIS)
National Metal and Materials Technology Center (MTEC)
National Science and Technology Development Agency (NSTDA) /
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TGO’s Carbon Footprint,

Carbon Footprint Reduction and
Carbon Neutral in Thailand

Phakamon Supappunt,

Program Manager of Carbon Business Office at Thailand
Greenhouse Gas Management Organization

Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)

M Management Organization

ROLES OF TGO (Public Organization), or TGO,

under the Ministry of Natural Resources and
Environment of Thailand, is an autonomous
governmental organization with the specific
purpose of being an implementing agency
working on greenhouse gas (GHG) emission
reduction in Thailand.

N

@ - ¢ The Thai Cabinet’s resolution approved the
establishment of TGO as public organization

bl stk b in accordance with the law on May 15 B.E.

ABOUT THE AUTHORAZED PROVECTS,

THFMIEH GHE INFORMATICN 2550

¢ TGO has been established with avision to
garner effective management of greenhouse

gas emissions to support economy,
environmental conservation and society.

10 PROVIIE CAPAGITY
DEVELDPMEENT AND DUTREALH FDS
STAKENOLDERS
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Life Cycle Inventory Database
developed by MTEC

ELCD+ISO std.

Web-based
Software

Working/Technical Committee
(5 partners: MTEC, DIW/MOI, TRF, F.T.I, TEI)

Average thata_

Gate-to-gate
Data collection

-~ AN
\ Tndustrial Specific Institution )
\ WG4 WG5S WG6: WG7: WGS: WGS: WG10: /
] _Ferrous/ ure C ction | Agricultural Basic Recycdle & | Others |
=z Energy/ Utilities materials materials | chemicals Waste /
- Transportation mﬂl t __'_"E'_,‘Slﬂﬂ'!'r

1. IndiViduaI 2. Organization 3. PrOd uct 4.e\lent

100,

2

To quantify the GHG emission and set its
reduction target
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Individual CF

CARBON

Footprint Calculator &

=

Individual CF Calculation

wlhaummavumidn (il 24,000 BTU)
n¥snuifldluthu
'
- [ | wioa e
— I waline  [don [a]i
H _ =
i -
el Tl 150 TV - L -
T | A : ) -
Twm
. -
4 fi e
£ fi. - ‘
o anufind 1LeG) 97917
waﬁﬁ1umﬂuﬂ1isﬁuﬂﬂa
<
Sulngd v g v —
SR TUR i%
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Result

Usuarunsuaes
AgISauns:=an

stgasonvodSUIIMEA riwuiduynnadiunuuRaunosiasy
S
fnyiISouns:anvaJAU

nisungoudnyginesn lugau:

Carbon Neutral Man

nmasldwavauludnu

tCO2e/ VOUARILINAE
(1]

. OJANISUSHISTANNSANEISaUNS:IN
h tCO2e/U e e
PHERFINIUNAUNWBILE
Vahsiaunia
| B

9111S tCo2e/d

Change behavior
Offsetting your Carbon Footprint

e e TGO and MTEC (National Metal and
Material Technology Center of Thailand)
launched the “Carbon Footprint of
Products” Project in Thailand in 2009.

e Objectives: To promote the use of a carbon
footprint on Thai products; which could
increase the competitiveness of Thai
industries for meeting the global trend

market and to provides GHG emission of
products to consumers.
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ﬁ\ The National Guidance on CF Calculation

> 4
20N for Products
TGO

o = P g
f”la%”hﬁ%ﬂ?l@‘iﬂ}%“ﬂm ‘Q References
awldlaranasduaiunaslfnrdueuraniiuive sdndod * 1SO 14040
* |SO 14044
* |SO 14067
* |SO 14025
* PAS 2050

* Japanese Guideline

available to download at
http://thaicarbonlabel.tgo.orth/

au0 CO, emission factor for CFP calculation

National LCI database,

Thesis and research which has
peer reviews/publication,

LCA software

IPCC
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CFP products :2,940 products
/541 companies (1042019

B Carbon Footprint of Product >>
-?EIB Carbon Footprint Reduction (CFR)

* TGO launched the “Carbon Footprint Reduction in 2014, to
demonstrate an achievement in reduction the product’s
carbon footprint through its life cycle.

— Achieving in reduction of its present year carbon footprint
when compare to its base year's carbon footprint which
shall not less than 2% or

— Achieving in reduction of its carbon footprint which shall
lower or equal to the benchmarking threshold of each
product category set by TGO
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CFR : 546 products
(reduced GHG 2,978,193 tCO2)

@ The reasons why manufacturers are
aun .
TGO interested to have the CF label

— Response to the Corporate Social Responsibility (CSR)
program

— ldentify GHG emissions hotspots in their supply chain
leading to emissions reductions and cost savings

— Want to increase their export competitiveness

— CFP label was requested by customers in other
countries

— Same product by other manufacturers has CFP
certified
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Carbon Footprint for Organization

TGO and MTEC launched the “"Carbon Footprint
for Organization in 2010.

y > DIANT
m ' rganization
U » Aimed business to evaluate the amount of

GHG by the activities of the organization.

 |dentify causes of greenhouse gas
emissions, and find ways to reduce
greenhouse gas emission.

* Report GHG data to public.

The National Guidance
on Carbon Footprint
Calculation for
Organizations

Scope
g Normative reference

||u0mom_5|.ls:|uu @ Terms and definitions
ﬂ'ls.uauwﬂulguﬂ'UWOl)ﬂ'ns 2 GHG source, unit
ASAMEA AN T AWM S0 10 193200 S GWP
Time period
Unit of analysis
Supporting data
Etc.

Methodology framework
Calculate method
Etc.
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Certified Organization: 352 w4019

I"I'IFII'II.IJB

i i Western
Bangkok Aviation Fuel § phst-glncies
%FS Pu:ﬂucumv;anﬂlmui'lld'mm \‘ Digital

[t
N e =
Wacoal
oscc $E O
Ceptral

TESCO
Lotus @

~N :
Sr Carbon Footprint of Event : CFE
TGO

‘.’s.

mEEVENTSEE

™ |
| " ;I.*,-
1 I,' Al

' 'IALCULAT?E&.

N

';r @
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Event CF Calculation

B EVENTS

bttt
CF Event
mmEveEnTSEm CF Calculalor RS
1 g
]ﬁfﬂfucum‘ronr
Jal

Username
Password

Forgat Password

Scope 1 : Direct GHG

Emissions
LPG used in cooking Electricity (k\Wh) Travel (pkm/L)
(kg) ey

Was (kg)

Ry
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494 Carbon Footprint >>> Carbon Offset
TGO

e Thailand Carbon Offsetting Program (TCOP)

— To reduce domestic GHG emissions through
certified carbon credits to offset GHG emissions

from organizational, product life cycles, event,
individual.

— To support the domestic voluntary carbon market
and encourage project development for reducing
GHG emissions in the private sector, local
governments and in other sectors.

‘ggé Principle of Carbon Offset

f carbon 4
offset //

" rarhon @
neutral 2
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The carbon offset/neutral Label

For organization

A neutral )

For individual, product, events, organization

Carbon Neutral Man : 741 persons

(‘\ (& Thalland Gsamn i

se Gas

all. 1

Carbon Neutral Certificate
Ms. KJQSEEE mﬂimgri

5.91 tons of CO, Emissions
from Project: Thanawat wastewater treatment and bicgas utilization project
Serial nurnber: 1777-7 3850435-7 3850440-VCU-009-MER-TH-13-408-28032008-31122008-0

By participoning in this carbon affsetting program, you are cantibuting to the fight against
global warming and supporting greenhouss gases reduction projectsin Tnailand
and enable Thalland's fransifion fo @ low-carbon fuiure,
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~
Sr Carbon Neutral Product : 29 Products
TGO

Sunflower 0il, 1/2 liter (100,800

Sunflower Oil, Soybean bottles) Soybean Qil, 1 liter in
0Qil 55 products (684,000 bottles)

Example of Carbon Offset/Carbon
Neutral Organizaion

R

krungsri

K

semrn it snmuvalszmdlne
BANK OF THATLAND

@ ?ﬁ'ﬁ%ﬁiamw SCB .

InewruLsel
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~
2 Carbon Neutral Events
TGO

10 Mar 2019 @KhaoKheow Zoo, Chonburi, Thailand

' ;
Sr J9a%194i09 RUN for BETTER CITY
TGO

waﬂmﬁ
#RUI’MBETTE

R4ABC

nm Hn1ﬂnu=|141'1

31 MARCH 2019

-aunula-

BRK-2019

D
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C asean Sustainable Development

o
QC
B )

Forum & Transforming Asia Pacific

INNOVATIVE
SOLUTIONS
LOW-CARBON
LIFESTYLES :
AND CIRCULAR &
ECONOMY

REDEFINING OUR INDUSTRY

THAILAND
MICE FORUM

111092018

08:30 AM - 05:00 PM

BANGKOK CONVF*'ON C_MRE AT CENTRAEW WD *
e - 5 » len

. \ ok

s

D ¥
MM
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ASAIl Brand Launch 2018
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NEW DATES FOR WONDERFRUIT

16-19 FEBRUARY 2017

THE FIELOS AT SIAM COUNTRY CLUB. PATTAYA, THAILAND

A 4-DAY CELEBRATION OF THE ARTS

LIVE. LOVE WONDER.
WWW.WONDERFRUITFESTIVAL.COM
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., ESTEE LAUDER event @Siam Paragon
TGO

¥* { carbon
neutral 2/

e Carbon Neutral Product : 29
e Carbon Neutral/Offset Organization : 54

e Carbon Neutral Event : 43
¢ Individual : 741

GHG Reduction : 204,990 ton COz2e
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~
-?9'8 Registration Procedure

 Collect data/ calculate for CFP J

X
{ CFP verification by TGO’s registered verifier J
. 5 ‘
\ CFP verified data/Application form J
Submit to TGO .'
e - o
) { Validate documents | o /) ; *""\
> 4 | 2 ‘ < | ™
TGO — - g
TGO { Approval for CFP Assessment Report J 3
working £
group _ - _ £
Sommities Register CFP logo |

-

:U; Human Resource for CFP/CFR

— capacity building for our
verifiers and consultants
* registered consultants

— 81 persons

— 6 entities

* registered verifiers

— 47 persons

— 4 entities
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Thailand Greenhouse Gas Management
Organization (Public Organization)

Government Complex Building B, 9th Floor,
210 Chaengwattana Road, Bangkok 10210

Tel. 02 141 9829; 092 245 6545
phakamon@tgo.or.th
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Republic of Korea’s
Environmental Product
Declaration(EPD) @

e

Contents

o Introduction of KEITI

e Overview of EPD

o EPD certification system T :

-----
----------
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1. Introduction of KEITI

Korea Environmental Industry & Technology Institute

KEITI

1.1 Introduction of KEITI

@ KEITI?

a quasi-government organization affiliated with the Ministry of Environment(MoE))

To contribute to
sustainable
development

through

technology
development,
industry nurturing
and eco-friendly
lifestyles
promotion

MISSION

Pursuing Future Vaues

Industry Nurturing
&JobCreation
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2. Overview of EPD

Environmental Product Declaration

KEITI
2.1 Overview of EPD
@ The concept of EPD

: Measuring and displaying information about environmental impacts
generated during the lifecycle of a product (including service)

% According to ISO 14025

@ The lifecycle of products

Raw material

. Production Distribution Use Disposal
acquisition

@ Environmental impacts? a
A

s
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2.2 Environment impacts

Resource Footprint

Impact on development
and consumption
such as minerals

and fossil fuels

Carbon Footprint

Impact on climate
change caused by
greenhouse gas emitted
into the air

Ozone Depletion

Impact on ozone layer
in the stratosphere
caused by ozone
depleting substances
emitted into the air
such as Freon gas

Acidification

Impact on human
activities and
ccosystem caused by
acidification
material(NOx, SOx)
in the air with melting
by rainwater

Eutrophication

Impact on eco-system
caused by the excessive
concentration of
organic substances
(nitrogen and
phosphorous) in air,
waler and soil

Photochemical Smog
Impact on human body
and eco-system caused

by pollutants on the
ground surface
generaled through
active materials from
human activitics
reacting to light

Water Footprint

Impact on water
resources, such as water
quality and quantity,
caused by human’s
activity like agriculture,
industry clc.

Low
Carbon
Product?

# Redefined through reference to Guideline for the EPD and overseas impact assessment methodologies, such as CML and ReCiPe

2.3 Carbon footprint certification

2

C

Carbon Footprint
000g
KOREA

Step 1

2

Certification of
carbon emission

2009~

Step 2

C

*

2

Carbon Footprint
000g
KOREA

*

Loy carho®™

Certification of
low carbon emission

2011~
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2.3 Certification of Low carbon products 2'g

If the products received a carbon emission certification meet the specified criteria,
these can get the certification of low carbon products.

@ Criteria

1. Base on carbon emission level:

Certification based on average carbon
emission from products of the same category

? Average
Carbon
@ En:ksion
cd:
s
- 'ﬁw -

Product Product Product Low carbon
A B C product

# By Dec. 31, 2020, products satisfying only one of the criteria can also be certified

A

2. Base on carbon reduction rates:
Certification based on the national
greenhouse gas reduction goal of government
(4.24%/3 years)

h { co? i
Reduction
~.— (4.24%/3yr)

-
~—
-,
-,
-,

~—
«t’- -

Carbon emission Low Carbon
Product Product

v

3. EPD certification system

Process, Certification Products and so on

KEITI
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3.1 Legal Ground

* Act: Environmental Technology and Industry Support Act

* Presidential Decree : Enforcement Decree of the
Environmental Technology and Industry Support Act

¢ Minister of Environment Rule : Enforcement regulation of the
Environmental Technology and Industry Support Act

* Ministry of Environment Notification
- Product Category Rules of Environmental Product Declaration
- EPD Certification Verifier Qualification Criteria
- EPD Certification Fee

3.2 Product category rules(PCRs)

* Common PCRs : General rule
- Energy using Product PCR
- Energy non-using Product PCR
: Non-durable and durable product, production material(B2B product), Service

* Individual PCRs : PCR that reflects the characteristics of a particular product
- 5 individual PCRs
: Toilet Bowl, Solid state drive, Automobile tires, Laundry detergent, Water Purifier

* Using stage scenario : Scenario of use stage of energy use product
- 48 scenarios
: Motor vehicles, Household washing machine, Air cleaner, Television,
Electric refrigerator, Microwave and multi-functional microwave, Mobile phone,
Surveillance camera, etc.
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3.3 EPD certification System

«@ Operational system

Designation Certification /

Overall Follow-up
Management %
Demand for EPD Apgliostion Management

(MoE, Ministry of improvement
Environment) {KE'T”

Public Relations / Certification/
Training Approval of Auditors L‘*‘* Follow-up Management
S—
Company & )
Providing PCRs Consumers Education

Development PCRs [ysspesn

Application Training Auditors
(KEITI) .

3.3 EPD certification System

Applicant KEITI 2
ey [ (Period : 90 days) License Holder KEITI

Assign auditors and
Documents examination

Post
-Manage
ment

Use of
EPD Label

Certification Committee

{onee o monih)

Notification of Approval
and i1ssue a certificate
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3.4 EPD certification products

@ 3,156 products (-March. 2019)

- EPD(7 impacts): 506 products

- Carbon Footprint: 2,640 products
(Carbon Emission: 2,129 products / Low Carbon Product: 511 products )

_ e 2019
(~March)

Carbon Emission(Step 1) 1,571 1819 1,978 2,108 2,129
Low Carbon(Step 2) 352 405 460 496 511

3.4 EPD certification products

Daily Supplies

S

Electronic Goods =
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3.4 EPD certification products

Construction Material

3.5 EPD Logo

= Developing logo by scope of impact categories, low carbon product certification and
combination

[Basic Logo]| [ Logo by Low Carbon Product Certification]
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4. Supports
on EPD certification

KEITI

4.1 Additional points for green building certificaﬁdn-r

@ Green Building Certification(CBC)?

GBC certifies environmental performances of buildings

Best

Excellent

High-quality

P

o

G-SEED

N

G-SEED

e N [ G
Grade -V -l - -
G-SEED

# Target: Public building with a floor space of 3,000 or more, ete.

@ Giving additional points to green building certification assessment

Give additional points when EPD certified building materials are used

and resources

]

3.2 Use of low-carbon materials(0.4~1.0)

Evaluation Allocated
Criteria Certification Item Points
3.1 Use of EP oducts
3. Materials 3.1 Use of EPD products
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4.1 Additional points for green building certification’ ‘

@ Certification ratio of construction materials among production materials

36%(2015) — 47%(2016)— 91%(2017)— 95%(2018)

[2017]

Production

materials
* Enargy use

= Durable goods

= Nondurable goods

= Serdce
= Prowludion malarials
[2018]
Production
terial
b «Energy use

53%

s Sarvice

4.2 Promoting sale with green card

@ Green Card? Relesed by the MoE and KEITI in 2011 to support green lifestyle
and green consumption.

i COE &)
Eco Money when purchasing eco-friendly products

and EPD certificated products (up to 24%)
Using public transportation (bus, subway, KTX, express bus)
- Up to 10,000 points a month
Up to 100,000 points for energy saving
Using public facilities (tourism, culture, sports)
- Discount including free admission to 933 facilities across the country

5@@}.@% 5% accumulation for 3 of living

Tre 5% acc ion for online b
JJJ_J £ v = _J J'J_l 7550
— e KRW 2,000 discount on claim for online movie ticket booking

£ ST olG 10% discount on claim for coffee
5% discount on claim for used automobile parts (scheduled)

= Green Credit Card users are rewarded with points that are converted into cash or can be
donated to environmental funds
= Point accumulation when people purchase EPD certificated products(3%) and a low

carbon product(5%) through government offices, local governments and businesses by
using credit cards and point system
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4.3 Certification support for SMEs

1. The fee reduction for Small and Medium sized Enterprises(SMEs)
= Apply to exemption from overhead expenses(be reduced by approx. 50%)

= Alleviate the burden of certification cost

2. Supporting a consulting fee (2012~)
* Provide financial support for the consulting fee
= Status: 60 products from 31 companies (2018)

3. Supporting regarding a cost for use of logo(2016~)

* Promote logo’s using and improve P.R. effect by supporting logo manufacturing cost

4.4 Promotional activities

@ Publishing and Distributing leaflets, information book and USB to promote

= - Lzl

T e L |

|Promotional Article in September
[Carbon Footprint P.R. Leaflet] [Carbon Footprint USB| Issue of Best Baby]
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4.4 Promotional activities

@ Operating permanent exhibition halls (2013~, 18 spots)

= Exhibition of EPD certified products (food and beverage. houschold items), educational programs

[Gulponuri Climate Change Fxperience [Climate Change Education and

|Green Fulure Science Hall, Gimeheon (2015)] Center, Bupyeong (2016)] Experience Cenier, Yongin{2017))

@ Participating in domestic and international events, operating P.R. booths
= EPD booth at “ECO-EXPO Korea™

|EFD booth, EXPO Gimbae (2016)]

4.5 EPD Certification Recognition

= Public Recognition Increasing Each Year:

80.8% of survey respondents said they know our system in 2018

[Carbon Footprint Recognition by Year]
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4.6 Conclusion

Achieving Sustainable society
through production and consumption
of eco-friendly products
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ASIA CARBON FOOTPRINT NETWORK

WORKING GROUP MEETING ON PRODUCT CATEGORY RULES (PCRS)

Wednesday, 24 April 2019, Grand BlueWave Hotel (tbc), Shah Alam, Selangor, Malaysia

“Common Product Carbon Footprinting Framework for Asia” was developed and produced in

partnership with the Carbon Trust of the United Kingdom in 2016 to promote a standardized

methodology for carbon footprinting in Asia.'Based on the recommendations gained from the

research project, a pilot project on harmonization of product category was launched in 2016 and

subsequent working group meetings were organized from 2016 and 2018. Through 5 working group

meetings and subsequent discussions, the project compared and analyzed product category rules

and came up with specific recommendations to enable alignments based on the discussions gained

from the comparison. In this regard, the upcoming working group meeting is expected to achieve the

following objectives:

- Finalize technical specifications to move toward mutual/multiple recognition for non-
alcoholic beverages
- Finalize pending issues for the targeted PCRs: Skin and Hair Cleaning Products and Vegetable

Oils

Provisional Programme

Time

Woerking Group Meeting on Product Category Rules [PCRs)

9:00-09:15

Opening: Overview on the progress

09:15- 12:00

Review and finalize technical specifications for the pilot project on Mutual
Recognition for Non- alcoholic beverages

- Selection of target item({s) and manufacturer(s)

- Discussion on the reporting documents & charging fees

- Development of the timeline and related plans

- Otherissues

12:00-13:00

Lunch Break

13:00-14:30

(Continued)Review and finalize technical specifications for the pilot project on
Mutual Recognition for Non- alcoholic beverages

- Selection of target item(s) and manufacturer(s)

- Discussion on the reporting documents & charging fees

- Development of the timeline and related plans

- Otherrelated issues

14:30-15:00

Tea/Coffee Break

15:00-17:00

Discussions on the pending issues for the PCR of Skin and Hair Cleaning
Products and PCR of Vegetable Qils with detailed follow-up plans

2
! Available at hitp://achetwork net/wp-content/uploads/2017/ 10/éommon-PCF-Framework-for-Asia final pdf
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List of participants

Industrial Technology Research Institute,
Chinese Taipei

Mr. Chih-Hung Chu
E-mail: vespachu@itri.org.tw

Envircnmental Management Association,
Chinese Taipei

Mr. Leon Kan
Project Manager
E-mail: leon{@ema.org tw

Environmental Protection Administration,
Chinese Taipei

Ms. Pei-Yu Shih
Senior Officer

Ms. Jia-Yu Pan
Senior Officer

Korea Environment Industry and Technology
Institute (KEITI)

Mr. Jaeseok Kim
Director
Eco-Certification Office
E-mail: kimjs@keiti.re.kr

Ms. Sunny Kim
Researcher
Eco-Certification Office
E-mail: sunny@keiti.re.kr

Ms. Dabin Shin
Researcher
Eco-Certification Office
E-mail: daisy@keiti.re.kr

Thailand Greenhouse Gas Management
Organization (TGO)

Ms.Phakamon Supappunt
Manager
Carbon Business Office
E-mail: phakamon@tgo.or.th

Ms.Phuangphan Srithong
Manager
Carbon Business Office
E-mail: phuangphan@tgo.or.th

Natienal Metal and Materials Technology Ce
nter(MTEC) /National Science and Technolog
y Development Agency (NSTDA)

Ms. Ruthairat Wisansuwannakorn
Senior Research Assistant
Technology and Informatics Institute
for Sustainability (TIIS)
Email: ruthairw@mtec.or.th

Ms. Jantima Samneangngam
Senior Research Assistant
TIS
Email: jantimau@mtec.or.th

Ms. Wanwisa Thanungkano
Senior Engineer
TIIS
Email: wanwisat@mtec.or.th

United Nations ESCAP

Ms. Minkyung Carrie Hong
Research Associate
East and North-East Asia Office
E-mail: honge@un.org
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NY_KEITI_181019

[PCR KTT 2018-02]

Product Category Rules for Edible Vegetable Oils

0. General Introduction

This PCR is developed as a part of activities to share experiences and achievements of
each system and promote deeper understanding and cooperation among Korea, Taiwan
and Thailand, which are successfully operating carbon labeling schemes in Asian region.
The three countries are respected the independence and uniqueness of its respective
carbon labeling schemes and the parties are able to utilize this PCR for the mutual
development and international application.

0.1 This PCR is based on existing PCR developed by each country.

0.2 This PCR may be used for mutual recognition between the three countries, in which

case the regulations and procedures established by the relevant shall be applied.

1. Definition of the product group/ Scope
This PCR applies to edible vegetable oils listed products corresponding to the following
CPC codes (Ver2.1). It includes crude and refined (but not chemically modified) products.
UN CPC 216 Vegetable oils

1.1 Functional unit or declared unit

The declared unit is unit packaged product or sales unit.

1.2 Specification of the product
Information related to product characteristic shall be provided.
(e.g.) product name, product capacity (weight or volume), packaging material (bottle,

can, carton, etc), refrigerated storage

2. References
There are existing PCR documents developed by each country. The documents, in whole
or in part, are normatively referenced and indispensable for the application of this
guideline. For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including all amendments} applies.
- (Korea) National Guideline for the Environmental Product Declaration
(Notification of Ministry of Environment, Republic of Korea)

- (Taiwan) Guidelines for the Devel8pment, Reference and Revision of Product
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Category Rules for Carbon Footprints of Products
- (Thailand) The National Guideline on Product Carbon Footprinting and Thai

National Product Category Rules for Soybean Oils

3. System boundary
System boundary for vegetable oil products includes pre-manufacturing phase,

manufacturing phase, distribution/retail phase, use phase, and end-of-life phase.

Figure 1: Presentation of general system boundary
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3.1 Raw material acquisition phase
"Raw material acquisition phase” comprises cradle-to-gate information on the
production of raw materials and packaging materials for the product.
Such as: Production of ingredients used in the product

Production of semi-product
Production of primary, secondary, and tertiary packing materials
Transport from production site of raw materials and packaging
materials to manufacturing site

The requirements and transport scenarios specified in the reference as mentioned in

Chapter 2 are followed.

3.2 Manufacturing phase
“Manufacturing phase” comprises gate-to-gate information on the product
production and handling of processes-related emissions and waste. This phase
includes processes related to the production of the product.

Such as: Extraction processes 86
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Packaging processes (e.g. filling, labeling...)
Waste treatment of waste generated during manufacturing

3.3 Distribution/retail phase
"Distribution/retail phase” comprises quantitative information on transport of product
from manufacturing site to distribution platform. The requirements and transportation

scenarios specified in the reference as mentioned in Chapter 2 are followed.

3.4 Use phase
Use phase emissions are not included. No refrigeration is required.

3.5 End-of-life phase
"End-of-life phase” comprises quantitative information on recycling or handling of
product after use. Treatment methods for packing materials are in accordance with

relevant laws and regulations.

End-of-life scenarios for the geographical area are specified in Annex A.

4. Data collection and data quality
One year of data shall be collected and be representative of the product.
Primary data (also referred to as site-specific data) shall be taken precedence.

The requirements specified in the reference as mentioned in Chapter 2 are followed.

4.1 Cut-off criteria
Using cut-off criteria depends on each country scheme but it should not give the
perceptions of hiding information, but rather to facilitate the data collection for users.
It is assumed that the defined cut-off criteria in the reference as mentioned in

Chapter 2 ensure the representativeness of the collected data.

4.2 Allocation
If allocation is necessary, it should be performed with the most suitable parameters.

The criteria for the allocation shall be in accordance with the reference as mentioned

in Chapter 2.

5. CFP calculation

The details shall be as specified in the reference as mentioned in Chapter 2 are followed.

6. Displaying the CFP result

The requirements specified in the reference8as mentioned in Chapter 2 are followed.
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7. Changes in this PCR document
[PCR KTT 2018-01] 2018-05-17, Original version published.

88
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[Annex A] End-of-life scenario

This annex provides country-specific end-of-life scenarios to assist in calculating GHG

emissions for waste associated with the product.

B.1 Republic of Korea

a) As for products, parts or raw ancillary materials, the recycling ratio shall be calculated
under the "Mandatory Recycling Ratio depending on each product and packing
material”’, specified in Article 171 of thelAct on the Promotion of Saving and
Recycling of Resources .

b) As for electrical and electronic products, the “mandatory recycling by product group” specified
in Article 16.3 of thel Act on Resource Circulation of Electrical and Electronic Equipment
and Vehicles shall be applied.

¢) The amount of substances of landfill, incineration and recycling identified by a) and b)
should be determined depending on the ratio of landfill, incineration and recycling
per material specified by the ‘separate disposal of recyclable resources’ of domestic
wastes that the Ministry of Environment announced in the "National waste generation
& treatment status”.

d) As for substances not subject to recycling items or materials identified by a) and b}, or
substances not specified as recyclable by a) and b), the amount of landfill, incineration
and recycling should be determined depending on the rates of landfill, incineration
and recycling per material specified in the ‘integrated disposal by volume-rate (waste)
disposal system’ of domestic wastes that the Ministry of Environment announced in
the “National waste generation & treatment status”.

e) All greenhouse gas such as refrigerants contained in product packages and products
are considered to be discharged at the stage of disposal. However, if a system to
recollect all or part of the greenhouse gas (such as refrigerants contained in products)
is established and it is deemed desirable to recognize such performance, clear
evidence data that proves as much should be offered.

f) As for statistical data concerning wastes applicable from a) to dj, the head of an

organization shall make notifications based on relevant data.

B.2 Taiwan

a) The process of clearing and transporting to the designated disposal site the unwanted
materials used in the packing of a product (if taking recycling system into
consideration) should be included in the calculation of Carbon Footprint.

b) No primary activity data is required in the waste disposal stage. Incineration or landfill
of all waste items related to the product should be ascertained, except those for

recycling (as the raw materials for other E?Jgroducts). Please refer to the official website
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of Recycling Fund Management Board (https://recycle.epa.gov.tw/en/index.html) for
the recycling items and recycling rate.

c) The secondary data in the waste disposal stage depends on the actual situation. It is
prior to adopt the carbon emission factor on the Carbon Footprint Calculation
Platform (http://cfp-calculate.tw/cfpc/webpage/loginpage.aspx). Thereafter, databank of

life cycle assessment or reference to public credibility is taken into account.

B.3 Thailand

a) waste disposal:
The GHG emissions from the final waste disposal phase shall be included in the full
carbon footprinting (B2C) case as landfill scenarios but excluded for the partial carbon
footprinting (B2B) case. For recyclable materials, the GHG emissions shall be calculated
as follows;

EEoL

S [ (1-RRi) x Edi] + EtW

Where -
EEoL = emissions factor of the final waste disposal phase of product

RR,i = recycle ratio of material i (table 1)

Ed.I = emissions factor of the final waste disposal phase of material i

EtW = emissions factor of waste transportation

Table 1: recycle ratio of industrial waste

Type Recycle ratio (%)
Paper 59
Plastic 38
Rubber 25

Source: Pollution Control Department (2013)

The GHG emissions of products in the final disposal phase that are transferred to

another system (e.g. methane recovery from landfill) shall be taken into account.

If primary data cannot be collected, then secondary data can be used that shall be
based on the IPCC Guideline for National Greenhouse Gas Inventories — Volume 5:
Waste (see Table 2), on waste disposal in a shallow landfill. For waste types other than
those included in Table 1 of the IPCC Guidelines, and wastes that have carbon content,
the GHG emission factor of 2.32 tCO2 per ton of waste shall be used. In case of wastes
with no carbon content, the GHG emissions shall be zero. For on-site waste treatment,

the GHG emissions shall be based on theggctual practice of waste disposal.
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In the case of products that are disposed by another system, such as infectious waste
rubber gloves, the GHG emissions shall be calculated from its incineration or actual

treatment.

In the case that the methane emitted from the landfill is flared, the reduction of GHG

emissions must be taken into account.

Table 2: GHG emissions from a shallow landfill IPCC, 2006)

Waste type GHG emissions
(tCOZ2e per ton of waste)
Paper 293
Fabric 2.00
Food 253
Wood 333
Garden wastes (i.e. leaves, grass) 3.27
Paper diaper 4.00
Rubber and leather 313

Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories — Yolume 5: Waste

The transport of waste to a landfill site shall be based on the following scenario:
Transportation by 10-wheel, 16-ton truck through a distance of 40 km; 100% loading

on trip to landfill and empty return.

91



Fif ik 4

A Bl E NS RPNy S

92



INEIEH

BRI RSt

Edpll

BRI

aiE

H

B

BETEME

Sk =n]
s

st

Minkyung
Hong
(Carrie)

United
Nations/ESC
AP East and
North-East
Asia Office /
Research
Associtate

Korea

A RS R
JBE ~ A AR A

2019.04.23
24

+82-(0)32-4
58-6605

Hongb6@un
.0rg

BeSmEA A

BRI TE R

JaeSeok
KIM

Korea
Environment
al Industry
and
Technology
Institute
(KEITT)/
Team Leader

Korea

FERIEES
A e RS R
JBE ~ A AR A

2019.04.23
24

+82-2-22841
566

kimjs@
keiti.re.kr

BeSmEA A

BRI TE R

fetese thillys)
AIER &

Shin DaBin

Korea
Environment
al Industry
and
Technology
Institute
(KEITT)/
Associate
Researcher

Korea

IR -
AT (L
L~ SRR

2019.04.23
24

+82-2-22841
587

daisy @keit
Lre.kr

BeSmEA A

BRI TE R

et thillys)
AIER &




INEIEH

BRI RSt

Edpll

BRI

aiE

H

Bits

BETEME

Sk =n]
s

st

Park
SunHee

Korea
Environment
al Industry
and
Technology
Institute
(KEITT)/
Researcher

Korea

FoE e T
BT A
R~ BB

2019.04.23
24

+82-2-22841
585

sunny @kei
tr.re.kr

BeSmEA A

BRI TE R

Phakamon
Supappunt

Thailand
Greenhouse
Gas
Management
Organization
(TGO)/
Manager

Thailand

BB ~ O R
oA A

2019.04.23
24

+66-02-1419
829

phakamon
@tgo.or.th

BeSmEA A

BRI TE R

et Ehillys)
AER &

Phuangphan
Srithong

Thailand
Greenhouse
Gas
Management
Organization
(TGO)/
Manager

Thailand

BB ~ O RS
AR A

2019.04.23
24

+66-02-1419
879

phuangpha
n@tgo.or.t
h

B A

BRI TE R

et thillys)
AER &

Wanwisa
Thanungka
no

Thailand
National
Metal and

Thailand

EogTs,
i

HEHRHEE R

2019.04.23
24

+66-256465
00ext.4856

wanwisat@
mtec.or.th

heSmE A

BRI TE R

A R
R R

DH)Q/JIL




SNEHER | AR | BRI 4 T st | mEEe | CO0T | g |
=X FIRVRZ EI,E;H U S i ﬁi%ﬂ%&jﬁﬂi Jit &

Materials

Technology

Center(MTE

O)/Senior

Engineer
Ruthairat | Thailand Thailand | 4@ EHAZEEER | 2019.04.23 | +66-256465 | ruthairw@ | FEFRF/EE(FR -t ~ | A= dnEHIET
Wisansuwa | National JE=A ~24 00 ext.4061 | mtec.or.th | EREG/ELF L HEREE
nnakorn Metal and AT

Materials

Technology

Center(MTE

C)/

Researcher
Jantima Thailand Thailand | A= FEEIEEEER) | 2019.04.23 | +66-256465 | jantimau@ | HEdREG/EERt: ~ | A dyiEHAsy
Samneangn | National E= ~24 00 ext.4075 | mtec.or.th | EE24TF/ETR BRI EE
gam Metal and HACR

Materials

Technology

Center(MTE

C)/

Researcher
Wan SIRIM QAS | Malaysi | A epBEEIRHEER | 2019.04.23 | +603-5544-6 | wmazlina | FEdiEG/EER 1 ~ | A dpEHART
Mazlina INTERNAT a J&E 569 @sirim.my | JEFBAT/EER L HEREE
Wan IONAL A
Hussein SDN. BHD.




INEIEH

BRI RSt

Edpll

E R A

s

H

B

BETEME

Sk =n]
s

[

=i
oF
o

N

st

Environment
al
Technology
Research
Centre,
Environment
Management
Section/Hea
d

Tn. Hj.
Basor1
Hj.Selamat

SIRIM QAS
INTERNAT
IONAL
SDN. BHD.
Product
Certification
& Inspection
Department
/Senior
General
Manager

Malaysi
a

(EEEE TN PNl 7
Ag ~ BRORMEEAEX

2019.04.23

+603-5544-5
820

Basori@sir
m.my

BRI A
BRI TE R

Md. Adha
bin Rahmat

SIRIM QAS
INTERNAT
IONAL
SDN. BHD.
Product

Malaysi
a

IR R

2019.04.23

+603-5544-6
480

adha@siri
m.my

SR A
BRI




INEIEH

BRI RSt

Edpll

B

BETEME

Sk =n]
s

Certification
& Inspection
/Department
Head

Aernida
Abdul
Kadir

SIRIM QAS
INTERNAT
IONAL
SDN. BHD.
Product
Certification
& Inspection
Department/
Senior
Auditor

Malaysi

a

e BIER =7 2019.04.23

+603-5544-6

431

aernida@si
rim.my

BeESmEA A A
BRI TE R




