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Cradle to Grave
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“ﬁlm: EBMA, Sustainability in the Australian and New Zealand Gypsum Board Industry
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ISO/TS 14048 - Data Documentation Format (International Organization for Standardization, 2002)
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Diesel _
a7644L | Transportation — Particulate

4380.70 Tkm |4 Air Pollution

l

Body Raw
Materials
(Table 2) Recycled Waste _
l 119.53 kg
Electricity Waste Water ]
194.99 KWh —*| Body Preparation | 0.04 kg
Griding &
Water | S;txay Drg'in g [ Air Pollution
0.95 m? (Table 6)
FurnaceQil __ % [, PowderWaste
49.01L 16.61 kg
Diese] ———— —————" Griding Waste ——— =
(Internal Transportation) 2.55 kg Filter
168.12L Powder
1195.27 kg G l
- Raw Waste |
Electricity - —"IL_______ TE
32.64 kWh l Sludge ——
. —— Green Tiles Waste
Recycled Water ———| Forming 17.69 kg
5.28 m3 Waste Water 2
; 41‘ ¢ 5.91 kg 3
Hydraulic Green Tiles L A
0.30L 1176.54 kg ———*| Water Treatment
ry l
Particulate
Drying " g2 kg Recycled Water
Dried Tiles l
1107.38 kg To Forming
Electricity Biscuit and Glazing
20.15 kWh > Tiles Waste | Subsystems
LPG Biscuit Firing 15.23 kg
i [ Air Pollution
Glaze Raw 78.15kg (Table &)
Electricity Materials l
18.07 kWh (Table 2) Biscuit Tiles
l 1041.82 kg
Water Y k. Waste Water
4,45 M3 —» ) e ) — 1.14 kg
Diesel Glazing Praparation ng_35 kg Gladng |— » Glazed Tiles Waste
342l : 2,61 kg
(Internal- Electricity l
Transportation) 8.14 KWh lized Tibs '*‘
Recycled Water 1118.54 kg Landfill <
0.76 m3 b
Particulate Waste Water l
0.001 kg 568 kg Electricity Ceramic Tiles Waste
45.03 kWh ———»| E— 9.74 kg
LPG Glost Firing
e el ’ Air Pollution
81 kg v (Table 6)
Ceramic Tiles
1000.09 kg
Carton L
18.54 kg , Packaging Ceramic Tiles in Box
Sodium Silicate ——| 101884 kg
0.0038 kg ]A
Diesel
41.82L

ATWN N.3 é'haaiNLLNWT@mzmumwamw%amm:mumiaiammzswuaﬁfum&udw6] GHeS RN
fnN: Tikul, N. Waz Srichandr, P., Assessing the environmental impact of ceramic tile production

in Thailand, Journal of the Ceramic Society of Japan, 118 (10) 887-894, 2010
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3. MINATIHRANITENUANDAI)INIBIA (Life cycle impact assessment: LCIA)
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EP; (Environmental impact potential) Ao ANANENINVBINANTENLNFTILIARON FIRTUNANTENY
Uszinn j la 9 (kg substance equivalent)
Q; (Quantity of substance) fia USunmuas1s i Naasaana (kg substance i)
. A 1 = ] . dl o Y Aa AI v .
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P o ' 6 o s o g a v =
M1379N N.5 @I’JBEJ'NLLWﬂL@]Q?ﬁ’]%iUﬂﬂiﬂ"l‘ﬂ%@]ﬂﬂUﬂ']Wﬂ’]‘iLﬂ@’m’]'JzIﬂﬂia%sL%L'Ja"l 100 1

Moi3annszan GWP, , (IPCC SAR, 1996) GWP,, (IPCC AR4, 2007)
Carbon dioxide (CO,) 1 1
Methane (CH,) 21 25
Nitrous oxide (N,O) 310 298
HFCs 140-11,700 124-14,800
PFCs 6,500-9,200 7,390-12,200
SFg 23,900 22,800

‘ﬁlm: Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report (AR4), Working Group 1,
Chapter 2, Changes in Atmospheric Constituents and in Radiative Forcing, Table 2.14, page 212,

http://www.ipcc.ch/publications and data/publications ipcc fourth assessment report wg1 report the physical

science basis.htm
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WP; (weighted environmental impact potential) Ao ANANUAINHANTENUNIFILIAR DN j 1@6] R
MIAATNARNANUFIATLATY (person for target year: Pt.)

WF; (weighting factor) fafiSasIWINWENANURALTBINANIZNUNIEILINRY | ta g Tudlf

]
aariwmangan Y

& { v :/ L 1 =3 AI v 1 1 % { o { v v :’ a
afaliiwminuidsziauinedesudaznguudiliaimaniznof ldannsldiimin
umniwazldanansznulugdaiud ey Sund azuuwBaas) (Single score) lapfdniinia

\Ju Pt. 138 person for target year
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The Greenhouse Gas Protocol ISO 14064 GHG & %5UasAns

1NNMwi n.18 fasdnifianudainis Certificate AiuanuaadIiNIEWIALAN Greenhouse
Gas ldauuaszin 10 vhadnils IS0 14064 Aasuanfidaslufinmn Dsludszinalnoings
Wauw 1SO 14069 T3fianangwad ISO 14064 Wiiad law 1SO 14064 urisaaniilu 3 du da

1. 1SO 14064-1: 2006 tIu3TN13989 U1 GHG 1 ldwnadsls

2.1SO 14064-2: 2006 (HWiTmavihlassnssmalng fezihundszifud GHG @9 CDM
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1SO 14064-1

Design and develop organiza-
tional GHG inventories

1SO 14064-2

Design and implement GHG
projects

GHG inventory documentation
and Reports

GHG project documentation
and reports

Requirements

. Level of 2 .

: GHG Assertion assurance GHG Assertion - !

. consistent C applicable
A with needs " : GHG

" Verification of intended validation and/or -l programme
: user verification . of intended
X ) users

Verification IS0 14064-3 validation and

process verification process

t For example 1SO 14065 :
Programme (To be published) Requirements for Programme

specific specific

validation or verification bodies

MW 118 ANNFNRUEVad ISO 14064

ANUENWUTTD ISO 14064 113 3 §am A draunddn JeadnIidesnmImyiusesuani
Tfudraunsnyin GHG  wiuAdu CO, equivalent fnzdasdniiunssusasuuiiugiuzas 1O
14064-1 uazM3@ L% Project CDM lagfin1s@iiinms Project eananail aalefaufiazsinanls
vinay Saudumarii IS0 14064-2 saudtmanameufiasluidagluanasgiuues 1ISO 14064-3
I@Uﬁmmgm ISO 14064 aznsnafisssfiswisdasnumlsasfai3aunszan (Greenhouse
gas: GHG) 6 @1 lauwn

® Carbon Dioxide — CO,

® Methane — CH,

® Nitrous Oxide - N,O

® Sulfur Hexafluoride — SFg

® Hydrofluorocarbons — HFC

® Perfluorocarbons — PFC
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LD WA IEURUITUIIIANUFIAT D

RANLNUTINIIIANINIZUL I1SO 14064

FFMIIANTIUY ISO 14064 Aa §aIn13T8ulasnstuasliiAuinuSEnenunans
UdasimTaunszanldatnigndasnialal vuiuguaunaninusininue lasunasgiuued
YUV 1SO 14064 Sinaninousi 5 7o addalUf
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1. Relevance fia N3TLadiN8wNinaaniuwaziin il liles

2. Completeness fAa MuuIzdaInTauagunnatniluasdnIfiduiansiunazddon GHG
2NN

3. Consistency A8 37n13A 1M1 LazdTnTsusmIndnsdiwialuninialasun
fMurmdnaTilagdITnsnulzaad laNaLay

4. Accuracy fia anwlusslalunsamaseudays lanlalinsanasevazdaadawsdoya
i Aaa A | o w A do o A A o A @ v & A .
TATnsdaedely shdayamnanivu denddangefedesdnanguusasiiiduifionulysdls

5. Transparency @a Tayaf ldundanuingeiialdniald

wanunat 5 TafiiluialadiAnaesdarinszuy 1ISO 14064 tlaiiaunaninmst 9w

AN o oA A
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WA ISO 14064
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1.4  nISNRIWIRaIN Carbon Footprint Laz Carbon Reduction Label

ﬂizmﬂvl"nUﬁmiﬂﬁiaﬁﬁ”ﬂem%aumzﬁmmmnmjuwé’amumnﬁa 56% Tasusailu
U IA 1 v é Y,
MAGARIANTIN 5.4% MINBAT 24.1% MIlrnawaztly 6.6% wazwss 7.8% Taluil 2546 i

mMsvassfoiTawnizanaaninile 344.2 S1UaA%

¢ &2 ¢ .
ﬂ'ﬁuawv!(ﬂWiwn (Carbon Footprint) Aaaczls
& 2 & A Aa o = ~ ' a o & i
AIauanInd Ae UInradaieuntzanfiddesaanuinuianmsindasning
anAdiINITInVIHAAA A asudmTldunTaTandu nsauds  nsdsznaududiu mildau
LRZNITAANIITINNRANMNAFI LTI 1AUAIWI M0 NNILRAINALLTIUS A 1AsUWNAL
anonIwnsnaliianisidfsuilasgniwarniavadmaaisuanlasanlsd  Iniiodwilaniy

msuanlasanloaifisuiin (kg CO, equivalent)

mMIdwInanaaI)Insiianianmst wsaandu 5 nszuauns leun
v & s a

- I ldaNGiagau

- NINES

- MIVURIRIBNINTZAYEUA

- mslgen

- mMsmhaaen

NIRIMIMANLNaNIZ AR UANIATANIINTURa s AT Sannszan adilnutalnaisaa
USunminsisawnszan LLazﬁaemﬂfmja'aUﬁ”’]éﬁﬂﬁuau"l@aaﬂvlsﬁ@?ﬁ'ugiﬁa (Business to Busines:

B2B) %‘%amjwﬁﬂﬁ’] (Business to Customer: B2C)

¢ A ¢ .
aa'mﬂ'lsna%v!@lwswn (Carbon Footprint Label)
6 ny 6 . = A a a v = a a (4
AANATUBUNAWIUN (Carbon  Footprint  Label) fia aanfisz@auniusnnIaninn mai
Waidunusasdayaliguilnaldniudi aseaipinitiavesnfadimsinaniu Insvsesie

A a2 1 1
LIBUNISIND aﬂmﬂimmm’]vlm

r________________________________________________________________________________________________________________________________________________________________________________]
Tmamiﬁ@umqamumwmﬁaaLLs’g’Tmamsna”lnmsﬁwmﬁa:m@ (CDM)



n-38 swmuaﬁuauyirﬁ: MANWIN N TEALBANIIARNaLTA

AAINATUAK (Carbon Reduction Label)

ARNATUAY AD a,a'mﬁLLammiamzﬁumsﬂa’aUﬁ"ﬂmﬁaumzﬁmaangusimﬂm@ia
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nansdsziliuazgnifisuidulSanaigasuenlasenlodiiouirii (CO, equivalent)  laulu
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Feuunnisaavy Clean Technology?

End-of-Pipe Treatment

Pollution Prevention
(Reduce @ Source)

Cradle-to-Grave

Cradle-to-Cradle
(Zero Waste Approach)
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Extraction and processing
of raw materials

Safe disposal

of waste Manufacturing
7 Cradle- o-grave [
Product use Packaging

L\ Transportation <:;

and marketing
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Extraction and processing
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Off-site
recycling On-site
recycling
Reuse, recycling, Manufacturing
and recovery
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Packaging

Transportation
and marketing

ldl a s A ¥ A
N7I%WN n.24 LL‘W)ﬂﬂﬂ’ﬁ"i]@ﬂ?i&lﬂWHLLU‘UvLTﬂ ANIY5 4]

Product use

The Way Towards Low Carbon Society

« Prevent ‘Waste’ fauaaumnig
Clean TeChnOIOgy * ‘Waste’ Utilization

* Recovery & Recycling

* Energy Efficiency Reduce consumption

» Resources Efficiency i
of “Raw Materials”

_ Reduce Sl
Environmental Impacts .. o
& Mining Activities

GHGs Emissions

[Low Carbon Growth
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€O, —* Global warming

CH, ] Ozone depletion

PAH
—> Carcinogens

voc
CFCs — Acidification Sea water level
sOx — > Eutrophication

Extinction of species

Cancer

Respiratory decease

NOx — Radiation
PM10
CSC;D ——»  Nutrification
TDS
Sludge —»

—> Land use

R — Eco-toxicity

Mineral
T (et e
Fuel

Greater uncertainty but easier communicati

Scrap —»

stuvudayauansznunnTUszliniginstio

UssAnnil 1: Short-lived material-intensive products
(e.g. single used package)

5
szt 2: Manufacturing-intensive products
(e.g. labtop computer, paper products)
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Aszinnil 3: Long-lived, energy and resource consuming

Ussannii 4: Product with special end-of-life or disposal

products characteristics
(e.g. automobiles, appliances, bulidings) (e.g. single use diapers)
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(http://www.ecoinvent.ch )

Metals Building products
-Alluminum -Aggregates

-lIron and Steel -Clay

-Copper -Cement

-Nickel -Lime

-Platinum group -Gypsum
-Chromium -Limestone
-Manganese -Perlite

-Other metals -Dimension stones

Life Cycle Inventories available in the Ecoinvent database

Industrial minerals

-Asbestos
-Baryte
-Bentonite
-Feldspar
-Fluorspar
-Dolomite
-Kaolin
-Silica

N http://www.mineprofs.org /info/annual_meetings/2010/SOMP-10-Industry-Blengini.pdf
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Embodied carbon in buliding materials (kgCO2/kg)

Matarial

Concrete

30N GaLUa921n hitp://greenconcrete. wordpress.com/

Typical Embodied Energy / Carbron

Coefficients for Building Materials
Cradlle-to-Gate, L. Source: Hammond & Jores, 2008

Embodied  Eembadied

Energy  Casbon
MFKgh (K €O, gl
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ISO 14040 Family

andards (199

1SO 14040 1SO 14041

ISO 14040:2006 ISO 14044:2006

without requirements with all requirements
“LCA-Principles and frameworks” “Requirements and guidelines”

should document shall document
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o Joguszand

o hwnalumainlly

o YDULAAYBNIZUUTIRII0N (System boundary)
ol 4 ~

o udadusithvansiazdsudiu

o USinasn994 (Functional unit)
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“ Cradle to Gate
W includes 4 stages

T Cradie to Grave:
e includes 6 stages.

4 A
#1: http://www.scienceinthebox.com/en_UK /programs /compactdetergents_en.html
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tanas Environmental Product Declaration (EPD)

Cradle to grave
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Cemparison: Comps

e ind

Comgarisan:
Glass Jar | Carten Package

it Package

Feaed Purmumce

.

Beverage Carton for Fruit Drink (1.0L/0.5L)

4 o
02 http://www.sig.biz

Life Cycle of Beverage Carton

__Recycling Raw Material

The Faderal Faverize ecclogically

nvionnmental Agency) ‘advantageaus
drinks packaging
like beverage

Production of
_ Collection Beverage Cartons
o]
*Consumer

~Jrade @

130 http://www.sig.biz
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NO_—— Acidification
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Classification
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Characterization
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factor
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Characterization
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Normalization
Global Warming
/ Global Warming \
CO,, CH,....
CO,, CH,.
CFCs =

Ozone Layer Depletion

-

Ozone Layer Depletion

Normalization

FIBENLTY...

PET bottle contributes to Global Warming
=19,100 g CO, equivalent

Estimation of the Thailand annual effect score
=1.85x10"% g CO, equivalent/year

Normalized effect score

=19,100/ 1.85x10'* = 1.03x107*°

Grouping

. o g o 2 2 s

o INBINDINN Normalization mamﬂunzgumuwummwanixwu (%41}
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Weighting
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(Life Cycle Inventory: LCI)
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Rawion) ) Product “A” Rawion) ) Product “A”
intermediate Mal‘lufact“l‘ll‘lg 500 Kg intermediate Mal‘lufact“l‘ll‘lg 500 Kg : 20 um/kg
—
‘material Product ‘material Product “B”
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3x10° MJ 600 L 60,000+10,000 _ > 1%

1,600 Kg

Raw or .
. " Manufacturing
intermediate

‘material

30 Kg 9Kg
Atmospheric Waterborne
emissions Waste
100 Kg
Solid waste

60,000 UM
Product “A”
10,000 1M
Product “B”

10,000

—_— _-14.20%
60,000+10,000

Ufudle Wumsssynemsidauiandsnuiamnsodasanannms

CAER DY

o 28: Ansanemzasneniivsinannilfnanviawnun i
. , v o~ Z “ o
Muua (15U 5% ?Jmmqmumwumm‘mizuumamnmﬁ)

<

o WHNU: RDTANRWIZAIMINAINUN IWAINUTININNATIS iy

o o ) o & a v a o
INEUTINAAUA (11U 5% YBIWSIIUNNNANENTTUURIANUI)

MInTRTaudaya

o ANQBINIINT

o ANQINANIU
=t a v > A v = o

o Wisuiiuiudayannnszsuiumsiaaisaden
=t a v v VoY oaod

o Wisuifisufivdayannuvasdadeau
NN At .

o Wisuifsuiummanged wu eanmadnnn

e Common sense

MIdnnauaznslssinuaiaye

A Y
o lunanensdl bimmnsomdayala

M Yo o 8w e v @ v @
. Timu'lﬂﬂmLuumstnu‘naga lWﬁW;ﬂ1NNﬂ§]‘UBU\3ﬂU LU anINNe

daadas CO,
1= < 1= -
o Tsenubifidaya asnnlifissuumsiadiudays

v e
o lLimansamlssnunlvdayale




15/09/54

madnnauaznslssanmaidaye

o MIdnm Co, MNIngiu
o msdnnm o, MMl

o o B ) v e d v a N
o M3dNNM Emission 8y 1 wiu Ingaufihgnssuiumsudaudlails
aananluglussdadaniviandnsiuriwassld devaglugy Emission

&
NG

FBENUHUANWATZUIUNTHAAHUYY (Limestone)

Overburden Extraction Transportation to
Removal storage

Scrap Stone

H Transportation to &
: Scrap Stone —————Y—| Storage at on-site

Quarry Backfilling

Location

Transportation to
& Crushing at
Crushing Facility

4
an: Natural Stone Council, A Life-Cycle Inventory of Limestone Dimension Stone Quarrying and Processing, Version 2 (2009)

MIBENUHUNINWATZUIUNTHAAHUYYU (Limestone)

Pri Cutting/
Transp‘orrauon‘ (‘o nmﬁr%' utting. Finishing
Processing Facility Product Shaping

Secondary Cutting/ Packaging Transportation to
Product Shaping eing storage

Scrap Stone T

Transportation to &
Storage at on-site
Location

Quarry Backfilling

Transportation to
& Crushing at
Crushing Facility

Scrap Stone :

4
#an: Natural Stone Council, A Life-Cycle Inventory of Limestone Dimension Stone Quarrying and Processing, Version 2 (2009)

magtayalindsnenIuuy gate to gate

required to produce 1 ft* of
Material Material Consumption” (kgift')
Quarrying _ Processing |  Total |

Limestone, scrap” 2.0E+00 0.56E+00 2.6E+00
Polyurethane 1.1E-04 NiA 1.1E-04
Steel, industrial 1.1E03 N/A 1.1E-03
Steel, stainless B.BE-05 NiA B8.8E-05
Timber, softwood NIA 1.7E-01 1.7E-01

#30: Natural Stone Council, A Life-Cycle Inventory of Limestone Dimension Stone Quarrying and Processing, Version 2 (2009)

fagtayalindanenITUuY gate to gate

Energy requited to produce 1 1" of limestons products.

0 5
ey Tya Ene.rm Conwmphf:n (M)
Quarying _ Processing | Total
Electricity 1.0E+00 126602 | 1268402
Natural Gas 0.0E+00 S.3E-02 | 5.3E-02
Propane 18601 B7E+00 | BBE+00
Diesel 1.8E+01 1.2E+01 ‘ J0E+O1
Gasoline S.EE-01 23E+00
TOTAL 2 0E+01 1.5E+02
Water required to produce 1 ft° of li roducts.
n ion® 7
Wikter Souros \nmru Consumption” (galfi’)
Quarmying 9 E Tetal
Groundwater 1EE+00 26E402 [ 2ZEEH2
Surface water SEE+ T2E+02 | T.2EM2
Publie supply 86503 9TE02| §7EeC2
TOTAL 5SEH01 206403 | 2.0E803

#30: Natural Stone Council, A Life-Cycle Inventory of Limestone Dimension Stone Quarrying and Processing, Version 2 (2009)
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Value Added

additional value of a commodity over the cost of commodities used to produce
it from the previous stage of production

Value Creation

Performing activities that increase the value of goods or services to
consumers

e = dqunu + dls

e dagiiu

Value Innovation

A process of developing product and service that would be delivering beyond
customer expectations
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Modern Paradigrﬁ

Implementing green concept
involve in value added
activities. It will increase

Corporate Social
Responsibilities image while
decrease unnecessary cost and

finally lead to increasing in
higher corporate profit

Green-to-Gold Plays Framework Eco-Advantage Strategy

]

REVENUES ; INTANGIBLES

» Eco-design : * Intangible value:

» Eco-sales and ‘e Build reputation and
markating ¥ trusted brands

« Eco-defined

new markel space

COsTS RISKS
* Eco-efficiency

* Eco-axpense
raduction

* Ecg-risk control

* Value chain
eco-efficiency

3] 000 o) QM
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Focus has changed from
factories to products

Life Cycle Perspective

Hay sisedalt Refiniog 1 Production i[
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Swedish emissions to water Emissions through the gate

from factories (ton/year) - Material in products (ton/year)
Lead 740 30000
Cadmium 4 170
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