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Global Warming and Climate Change KU

Global Mean Surface Warming (°C)
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- BAU:

— CO2 concentration from 380 ppm in year 2005
— Increase to 700 ppm in year 2100
— Average temperature increase 6°C

* IPCC modelling

— Keep average temperature rising below 2°C
— CO2 concentration below 450 ppm

— Reduce CO2 emissions 50% compared to the
preindustrial era

w
T

~
T

w
T

max +2°C

N
T

1000 GtCO, until 2050

Past observed Temperatures

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100



Greenhouse Gas KU

GHG absorbs and emits infrared radiation KASETSART
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Greenhouse Gases : GHGs
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« "Gaseous constituent of the atmosphere, both, natural and anthropogenic,
that absorbs and emits radiation at specific wavelengths within the
spectrum of infrared radiation emitted by the Earth’s surface, the
atmosphere, and clouds”




Human Activities Generated GHG KU
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Human Activities Generated GHG KU

Industrial processes and product use (IPPU) KASETSART

UNIVERSITY

UfA3ennsanszuiun1snviaiiunvativluansinunssy
»  AsEUIUNTInseLiia (Detonation)
»  nsguIun1s Calcination : CaCO3 + heat »> CaO + CO2

» - AsznuMsHAawauude (NH3), nsa'luain,
Caprolactam, Glyoxal, Glyoxylic Acid

» AU 9

A5 2i / ANs5 liauavansaiulssian
» @1sFuwAIigIulsynauuay CO2

»  &15vinAnuciiu tdu R-134a , R-152, R-407

» SF6 (Sulphur hexafluoride)

» Auq




Human Activities Generated GHG
Agriculture forestry and other land use (AFOLU)
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Human Activities Generated GHG
Waste
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Greenhouse Gases (GHGs) KU

Kyoto Protocol considered 6 groups of gases +1 KASETSART
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Greenhouse Gases: GHGs
 Carbon dioxide (CO,) )
Methane (CH,)

Nitrous oxide (N,O)
Hydrofluorocarbons (HFCs)

> Kyoto Protocol

Perfluorocarbons (PFCs)
Sulphur hexafluoride (SFg) ./
Nitrogen trifluoride (NF;)

* Trifluoromethyl sulphur pentafluoride (SF;CF5)

- Halogenated ethers (e.g. C,F;OC,H;, CHF,OCF,OC,F,OCHF,,
CHF,OCF,OCHF, )

* Other halocarbons (e.g. CF;l, CH,Br,, CHCI;, CH;CI, CH,Cl,)
* etc.



Thailand’s Fourth Biennial Update Report KU

4" BUR shows major emissions from energy sector
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Thailand’s Fourth Biennial Update Report

Major contribution in each sector in 2019
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Global Greenhouse Gas Emitters
Top 10 of the world KASETSART
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. . . COze per capita
The Top 10 GHG Emitters Contribute Over Two-Thirds of Global 24t
Emissions
Explore the Latest Global Greenhouse Gas Emissions Data on Climate Watch
18t

12t

6.0t

0
T T T T T T T T T T T T T T T
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2019
1990

@® United States @ Russia ® South Korea ® Iran ® Japan ® China @ Indonesia @ European Union (27)

@ Brazil ® India +

COge
38Gt

29Gt

19Gt

9.5Gt

Source: Global GHG Emissions 2019 excluding LUCF.

Climate Watch - The EU 27 is considered a country.

*Bunker fuels include international aviation and shipping N o

that are not included in country totals. Other territories L “ WORLD RESOURCES INSTITUTE 19‘60 19‘63 n‘u 19‘69 19|72 19‘75 19‘73 19Ia1 19‘84 19‘87 19|9o 1;93 19‘ve 19I579 2o|02 2605 zo‘os 20‘11 24.;14 20|17 20|21
include regions not covered by Climate Watch country

data. See Climate Walch for country level land-use change e ———— —— —— ——— 1

and forestry and bunker fuel emissions. 1960 2021
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Timeline for World’s GHG Commitment KU

UNFCCC from Kyoto Protocol to Paris Agreement KASETSART
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TIMELINE WA SdAeY implementation
1992 $usd UNFCCC § dalaiiinnsly
- szyianin cost-effectiveness ' nalnAanna
1997 U594 Kyoto Protocol ¥ Emissions trading (ET)

S # Clean Development
2005 Kyoto Protocol finalaiifu
Mechanism (CDM)

7 Joint implementation
un

2012 * 5Us94 Doha Amendment to the Kyoto Protocol
- fus8an713 1T any units generated from market-based
mechanisms established under the Convention

* U584 Agreed outcome pursuant to the BAP

- PTEWLNIA A IWRLLWAEF T “various approaches”

2015 SUTaIAUANasUSE Article 6 of the

— Paris Agreement

UNFCCC: United Nations Framework on Climate Change Convention sudmanandszanandindionsidasunlasaniwadonne
COP: Conference of the Parties asiwwnsgnA
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Timeline for World’s GHG Commitment
UNFCCC from Kyoto Protocol to Paris Agreement
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SUTDIBUAYNN Cancun Agreements: Paris Agreement
UNFCCC Fusoeiioanaiile wWmnnelan below 2 °C wWmsnelan well below 2 °C
v 4 v v d
- L Bali Action Plan 2010 - s
1¢r l CORT1CmF11
j %
| Pre-2020 Post-2020

2007 2008 2012 2020

Quantified emission limitation or reduction commitments
(QELRCs)

Commitment Period 2
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Quantified economy-wide emission
reduction targets (QERTs)
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Mationally Determined
Contributions [NDCs)

UsTENAN TSIV
(Non-Annex | Parties)

Mationally Appropriate Mitigation Actions
(NAMAS)
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o u « w
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Environmental Standard — 1SO14000 Series

CFP in 1ISO14067 using LCA concept
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Evaluation & Auditing Tools

Environmental Management Systems

Performance
Evaluation (EPE)

ISO 14030 guidelines SO 14004 (EMS)
Bench On principles, systems
encn-

: N & support techniques
Environmental

Auditing (EA) |

14010 general principles ISO 14001 (EMS)

Specification with
guidance for use

14011 audit procedures

|
|
|
|
10212 qualification criteria :
for environmental I
auditors )

CT or 3R

ISO 14064 Greenhouse Gas (part 1-3)
ISO 14065 GHG Validation & Verification
ISO 14066 GHG Validators & Verifiers

Product-Oriented

Support Tools LCA

Life Cycle Assessment (LCA)
14040 LCA Principles & framework
14044 Requirements & guidelines
(revision: 2006)

Environmental Labels (EL)
14020 General principles
14021 Self-declared (Typell)
14024 Type | = Principles and procedure

Eco-lable

14025 Type Il — Principles and procedure

ISO/TR 14062:2002 environmental aspects
in product design and development

DfE
ISO 19011 Guidelines for Quality and WF ISO 14045 Eco Efficiency
Environmental Management Systems Auditing ISO 14046 Water footprint
ISO 14051 Material Flow Accou: CcFp

ISO 14067 Carbon Footprint of products

ISO 14069 Carbon footprint of organization
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GHG Accounting and Mitigation Activities
Accounting in many level and LCA concept/ product level
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Country level Accounting:
GHG Inventory and National Communication

IDCC

climate change

Sector Accounting: GHG Inventory

Corporate Accounting: GHG Emission report
GREENHOUSE
GAS PROTOCOL

il International fﬂ? aung
ISO o aersy 14064-1 N éganlzatlon
RS2l Standardization <

Project Based: GHG Emission reduction

O

Life Cycle Assessment (LCA)

1.Goal and
scope definition

2. Inventory 4.Interpretation

analysis

3. Impact
Assessment

Product Accounting:
P i Int ti |

Srge;r:'l?z;?c?n for 14067
N Ssr % Standardization

. XX

Ve
£ %1\ \

Carbon Footprint of Product (CFP)

15



KU

|
KASETSART
UNIVERSITY

LCA is a Technique to Quantify the Environmental Impacts
Depend on scope to assessment (e.g. cradle-to-grave, cradle-to-gate, gate-to-gate)

« Whatis a Life Cycle Assessment?
A technique to assess environmental impacts associated with all the stages of a product's
life cycle from-cradle-to-grave (i.e., from raw material extraction through materials processing,
manufacture, distribution, use, repair and maintenance, and disposal or recycling)

ra

Cradle to

Source: 1SO14040:2006
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International CFP Standard

Thailand Guideline based on international standard
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 Bilan Carbone (Carbon Balance) (France,
2004)

« PAS2050, 2008 (Specification for the
assessment of the life cycle greenhouse

gas emissions of goods and services
(U.K.,2008)

» Technical Specification: General principles
for the assessment and labelling of Carbon
Footprint of Products (Japan, 2009)

« Korea Guidelines (Korea, 2009)

» 1ISO14067:. Greenhouse Gas Management
in the Value or Supply Chain: Carbon
Footprint of Products

 Thailand CFP Guideline

http://thaicarbonlabel.tgo.or.th/admin/uploadfiles/download/ts cb3d37071f.pdf

XXXe

*
( 12 msuouwawsunvoowaaitun

AR

PAS 2050-2:2012

Assessment of life cycle greenhouse
gas emissions

Supplementary requirements for the application of PAS 2050:2011

1SO 14067:2018

Greenhouse gases — Carbon footprint
of products — Requirements and
guidelines for quantification

GREENHOUSE
GAS PROTOCOL

Product Life Cycle
Accounting and
Reporting Standard
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Example of CFP Label
Many country certified CFP label
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.

=—EPD" G

Sweden Taiwan
Climate Product Carbon

Declaration Footprint

France Switzerland Australia
Indice Climatop Carbon
Carbon Reduction Label

=,

4

(o co?

Carbon Footprint
Label

Thailand
Product Carbon
Footprint

o o
&G
=

CLMATE (e [
WNSCO!
Fiatimum tt - CARBON
US.A Canada
Climate Conscious Carbon Counted
Carbon Label Carbon Label
{2
Japan China
Product Carbon Product Carbon
Footprint Footprint

i 123g i

€
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Carbon Footprint of Product (CFP) KU
CFP based on LCA —in CO2 equivalent KASETSART
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“arsuaunaniuriaasHdndaiei” un1ade dsunadradiiaunszanidaagaanuiain
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aavasuaulaaantaeiviauin (CO, equivalent; CO,-eq)

Carbon Footprint of Product
Life Cycle Assessment CFP Label

Total carbon
footprint

1 Farming
: @ Manufacture

IS,
( 7 Packaging

-
-

@ Distribution

-
-

P-4 k
'n Disposal 2%
France Switzerland

N : ganfudowadaning 19

i Thailand




Thailand CFP Guideline
TGO certified CFP Label in Thailand
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3.

YaULYA (Scope)

19NE#15071984 (Normative References)

AN deuAn uazAtee

(Terms, definitions and abbreviated terms)

3.1 AN warenudny (Terms and definitions)
3.2 @188 (Abbreviated terms)

sUuuunsUsEdiy
Yoyasatiudyu (Supporting data)
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6.1 FUATDINYITDUNTZIN
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63 SzuznaMviINISAIIN
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7Aun : asAnsUSMNTIaNsAAEaunTEan (29ANTUMNLL)

6.7 luledtamsveulundniue
6.8 nswanuutainslifisu
69 msliiau

6.10 MsvudImnaAIasiiu

7. NSBULUIAANTIIATUIN (Methodological Framework)
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CFP Assessment Step
1) Goal and Scope Definition
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1) Goal and Scope Definition
2) Inventory Analysis

3) Impact Assessment

4) Interpretation

1) CFP product (FU) and scope

2) Life cycle flow

3) Primary data collection

4) Selection of Emission Factor (EF)
for secondary data

5) CFP calculation
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CFP Assessment Step KU

1) Goal and Scope Definition KASETSART
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Goal and Scope Definition . o P
. - - siayalsund (Primary data) 2iayan
© M3MuuazawaanisAnin (B2B usa B2C) 1aa1nn1sasIainAanssunisHanly

- - 1UKIDAIANS KIDNIANTINATS

« Functional uni 1590 UU f 3
unctional unit wannatnalenismuaNLsan

« STaZIANLAUZAAYA avansdiatunatunisdndvaiaya

=3

« ANudaaavaiaya (Usunil, naani)
. Astdaniaien EF Aayanaunii (Secondary data)

2y anlaunannuLaIziayady

* AMFINAITUINITAUSY uaniilaziayailguni

¢ ANSIWANsTAU2AI9N15 T

Business to Business (B2B)

Transportation Transportation
Raw Material s Manufacturing % Customer Disposal/
Acquisition : Process Use Waste Management
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CFP Assessment Step KU

1) Goal and Scope Definition KASETSART
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. Raw materials acquisition .Proauction SIIIUEAND IS
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| |
Waouila PP Wb 1n PP mp ndaga PP B i PP mb qugs mp Uﬁ’;m :
| 9 9 1
I ___I

4.Use 3. Distribution :t

I R

| I
e lgussques s e 19us39204 -
5.Disposal | i @ QaLan

e e ]
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CFP Assessment Step
2) Inventory analysis
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1) Goal and Scope Definition
2) Inventory Analysis

3) Impact Assessment

4) Interpretation

1) CFP product (FU) and scope

2) Life cycle flow

3) Primary data collection

4) Selection of Emission Factor (EF)
for secondary data

5) CFP calculation
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Workshop - CFP KU

Sport shirt production KASETSART
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U3En dasdasowds 1da tutsenundaidadiuvieniolungoivme Taaluil
2565 finsndntdafiinnfidiunauaadinaduslaida 20 % 1atinnin 57U
9um 100,000 60 (Free Size)
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nanAdauaildadinn 1 62 dmtln 285 afu (lusinussasionad)

AU TR

aautaansdsyifiuiuy B2C

AsgANARUATAENTUUR LU fegueinszanaiualaasaussnn 6 aa 11 6y
seasny 50 Alalums

Furun1sladeu 100 a5
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Unszahsune 22 8a5/a59 weinwan 7 nsusansy in&atAaduvindu
UFunanintad 22 8as/m3v
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Workshop - CFP

Process Flow Diagram (PFD)
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(=4 [~

o duLfiy

o 1WA

« QnWA&AN PE

o Wi

o fdnTwaLadna’sluea

« I —

s NAAYUTTINUN .

Marking

!

Cutting

!

Sewing

!

Packing
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Workshop - CFP
Life Cycle Flow
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CFP Assessment Step
2) Inventory analysis

KU
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1) Goal and Scope Definition
2) Inventory Analysis

3) Impact Assessment

4) Interpretation

1) CFP product (FU) and scope

2) Life cycle flow

3) Primary data collection

4) Selection of Emission Factor (EF)
for secondary data

5) CFP calculation
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CFP Assessment Step
2) Inventory analysis

KU
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N193tAsviiyisnanisaiaya (Inventory: input, output)

«  2f9aNAavAaYA

« siuuuaiaya (Continuous, Batch)

«  shuaavzaya (Usunil, nauna)

- @1527121 A15NaaniAgldaiivuinaa iy Functional Unit fisula
* WA

o sruudduduY

*  ASAURAY

- A9 l2dvu

¢ ANSIRNNISUAILAEL
e AAILFLAINNTZUIUAITNAG
o AadtRaannn1stdundanfauad

o  Asidudrunansznu

AaAviuatanzaadndnnain (PCRs : Product Category Rule)
msmmmﬁwLfﬂuﬁiaga’"wﬁou%aaamﬂa”qoﬁuﬁaﬁﬁuumLawwmaowﬁmﬁ’m% (Product

Category Rule: PCR) vivil vinandnsauailanidolifinnswaiunr PCR Tuirfilssifiu/Milsnmn

InviTwaafi vualanIzaaINAn AUYinu Template AAviua liuuliu'laie
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CFP Assessment Step KU

2) Inventory analysis KASETSART
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dayasdiiusiuy (Supporting data)

aayanaaslddusulsssiunisilaaadiansaunsyan dsznausa
Aandasoil

AAULAANTETUIUNANTHNIAC

Tandu

an1sidaaafiaisaunscan (Emission Factor)
Usunatnisidaaafdiadizaunscan

uardayadug euiszylilugda

moumauamonummaﬂmumsuumn“h“’lusﬂl,mummm”aua'msu’tﬂ'ams'\vml,avmu
saulednasinviiag 3 1l usamaammummwamnmmmuamamnuuau‘lummm
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CFP Assessment Step
2) Inventory analysis
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AstAUMA ianaiia)

« MUY ld-nduaasanadl ar 3aanalan

. mMstEunvaasnInIuItlduazndulnni
N191U

s AMMsUsSNIsAUIITInaTdInT

[ 1
o (74 =

nsaitluidaagrandn (Auxiliary materials) iy dsfuriaadunldus drsiuinldvae
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AadtdaannnszuIunIsnan lilnazidnisanuiraaanisaliulinuniraaaniau liicav

Husiiu

nsaindlundansnueisiu nansarinaaalainidadulussuundasaeilvidlugrus g
msmuunwamnmmsw nansarinaaalauazaastda 1iaelu PCRs 2avunaznau

WNANAUN

nsmmwamnmmwaau"lmanuﬂﬂ’lmﬂumaLwaewm wnay nzatdhau didaa A

aag AUl lucavilugu

31



CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

¢ AMSAUAIIAnAUAUNIY
- Supplier A1£91599U

« AMsaudvinndulalianie
- T599u'lfegnan
- Landfill (augvneg, 1@+a11i19)
. 2layanaaIiaITIN
- dssanuardinauiiudamwde
- Usunanagseasneitalunisuugs
- duilnusmn
- Usztanuadnisuusy Ly sausInn

msﬂsumu CF mnmsmuao‘imu‘tﬂaﬁms‘tmsmsnuo Taensay mmum‘mmnmmaoasmsmmao‘lqj
mmmmu

. asain 1: Aauadsuiaudaindeildlun1suugs ﬂmmﬂmauﬂsvammwsﬂaaﬂmmsaunsvanmmjum
ifalwae Al

. ASEiN 2: ‘lunsmm"l,umjauaﬂsmmmaLwaa“lu"l?jml,aaﬂwaasvuvmmmmuﬂsmmaummussmn
mnuuaommﬂmmnnmm'sﬂaaumem'saun'svanmuﬂsvmmsammum

(a1 lunsuszaznivausy) Tilassaznie 700 Alawas Wansananlduasndu uavsaussnning 22 aa
2U16 32 AU
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Workshop - CFP

Data collection

KU

KASETSART
UNIVERSITY

o AUTIUTINTENTT Usunaugsatdn-aan TULEIRZATZLIUANT

¢ aTAFAUUTINAUURE FUARUIR-WAIIU

518115 QA LA 51:N1TInAAL2AAaN
WdnTWALa 24,000 | nn. o NdnTwaAlaginas 24,000 | nn.
Lnas
NdnTnALa 5,000 | nn. | aszurunsIIeNIsSa | dnTndadinasy 5,000 | nn.
LA LALAR . laf@a
ATLANBINIUITA 100 nn. Marking LA ATZATITINTA 100 | nn.

(719)
I 50 kWh

518NN QA LA 518NN aALI2NAAN
WdnTWALa 24,000 | nn. ® WdnTndladinas 23,400 | nn.
a3 . (onfluduei)

WdnTwaLad 5,000 | nn. ASELNUATSAR RN TNALa LT 4,900 | nn.
WassleAa Cutting leida(sntiutuni)
WA 200 | kWh LA (119) An.
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Workshop - CFP KU

Data collection KASETSART
UNIVERSITY
518N InaA LA s1an1InaduaNaan
WdnTndladginas | 23,400 | an. ® WaAM Tndlasinas nn.
(datiugiun)
WdnTwatadginas | 4,900 | an. LRGN El (119) 2 nn.
Fanda (Aatdudu AszuIUNsLGU
W) Sewin
GeILE 200 | nn. g ViuLauRn (19) 0.5 | nn.
LiNLE 0.5 an.
v 400 | kWh
snansinafuuILin sanIsinngduanaan
oA Indlas An. @ IW{aAW Inatasnasyn an.
LNasnn size size (FaUUTTNUN)
= ASUIUNNS = =
aonaaan PE 150 nn. LA INRIRAN PE (179) 10 nn.
naadussfouai 100 | nn. ussfen
Wil 200 kWh Packing
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Workshop - CFP

Calculate based on Functional Unit (FU)

KU

KASETSART
UNIVERSITY

- dwaddunadisanizin-aan ea Functional Unit (L&a Free Size 1 6n)

518NN OALALN 51N InaA LN
KN TWALaS An. o WdnIwaladinas nn.
nas
KanTndlad AN. | ASTUIUNISIIHNSA | FdnTuaLadinas AnN.
LAY LAULAR ki la@a
ATYANIINNGA An. Marking LARATIANBININNTA An.

(119)

WA kWh

518NN QA LA s1uANsInaRUANAAN
KN TWALa An. ® KdnTwaladinas An.
as . (onfludiumi)
KanTWALa An. ek Rl mﬁ’niwa“l,amnas‘% An.
assleAa Cutting lafda(dntiugiuni)
TWAN kWh LA (119) nn.
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Workshop - CFP KU

Calculate based on Functional Unit (FU) KASETSART
UNIVERSITY
sigAsinafuaILain snansinaduaiaan
W TNALadLnas nn. ® oA Twatadinas nn.
(datiugiun)
WdnTwaladginas nn. LRGN El (119) nn.
Fanda (Aatdudu AszuIUNsLGU
W) Sewin
Genfy nn. g ViuLauRn (19) AnN.
LiNLE An.
v kWh
snansinafuuILin sanIsinngduanaan
oA Indlas An. @ IW{aAW Inatasnasyn an.
LNasnn size size (FaUUTTNUN)
= ASUIUNNS = =
aonaaan PE nn. LA INRIRAN PE (179) nn.
naadussfouai an. ussfen
Wil kWh Packing

o MTUUKITAOALUILAINATIEANT
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Workshop - CFP

Calculate based on Functional Unit (FU)

KU

KASETSART
UNIVERSITY

518NN OALAL2N

N5 129U

snan1sinaduanaan

518nA1FIn QA LALLM

ANIANARLN

shan1sIinafuanaan
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CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

E Carbon Footprint = Activity data X Emission Factor }

Secondary data Primary data
D e it n R it L L L L L L L L L L e >
Background data Foreground data

Cradle-to-Gate

Raw materials Products
Chemicals Emissions
Gate-to-Gate
Waste

Energy/Utilities

Include all transportation
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CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

AiinAavAIAL3aUNTZAN

-  asuaulaaan'ae (CO2), dinu (CH4), Tuassiaanlaaa (N20), 1aiasWqaais
a1suau (HFCs), waswWaaaisaisuau (PFCs) uazafaiasianaznqaa'lse (SF6)

ardnannlunisiinitiaiansau (Global Warming Potential: GWP)

Y Qs Q/ | L = 6V - | U = A =3 g =
- dszdivlaannnisianiadivriaidiunaiAadiiaunscaniaazddantAaAUIFI LAy
wiava TviatiTusdaavAaamisuauleaanlaainauvin Inaldardnaniniunisin
Tilansaulusau 100 il 229 IPCC (GWP100)

A23aunsranavdila wiauTiae Tu
AINHUTURSINNIAU uUENA LAY
(
CO, =1CO0.eq
CH, = 25 CO.eq "c @

\"’::
N:O =298 CORA 0y £2F :{',,:,%“
4 ' ee'¥¢ e AN wae
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CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

Global Warming Potential (GWP)

GWP (100 years) CO.eq/substance

2"d Report 3'd Report 4t Report 5th Report
CO, 1 1 1 1
CH, 21 23 25 28
N,O 310 296 298 265
SF¢ 23,900 22,200 22,800 23,500
HECs 4 - 12,400
PFC 6,630 — 11,100

Source: Intergovernmental Panel on Climate Change (IPCC), Second Assessment Report (1995), Third
Assessment Report (2001), and Fourth Assessment Report (2007) and Fifth Assessment Report (2014)
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CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

200x 1=
CH, 5 28 5x 28 = 140
N,O 0.2 265 0.2 x 265 = 53
Skg 0.01 23,500 0.01 x 23,500 = 235

Total 628
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CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

A1sidszisiu CFP ananstaiiafaindvuazni1stn'liigd eiavaniteg 2 auaau

« Indirect mslgundoidiainds (CtoG) tlunisdaaadazaunssaninagan Mfa
AINNTHAALUDLNAY

- Direct, M5t lusiitfaiwés (GtoG) unsilaasfaizaunsyaniitinannnisiun
"Luunjal,wao‘imalmo **gagarunansen iz iudawwdsivinainnns re-
use “IauaILALANNATIUIUAIT

Q/

atnun1stdan Emission Factor
. mu"uauaaou,maamaommwumuuavwaomuwaoﬂs WA lne

. °uaua:nmmmuwuﬁu,aummaﬂmmmmaamm‘luﬂmwﬂmu FIHIUNITNTAIUET
(peer- reviewed publications)

. mumauamwmmsmiﬂ 1eun LCA Software, siulayatanizuadnauan&Inngsy,
mumaumaww‘"maoumavﬂsumm

. °uauammwuwimﬂaoﬂns'sumwﬂsumm
iy IPCC &nlszainaié
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CFP Assessment Step KU

2) Inventory analysis KASETSART

UNIVERSITY

UPDATE: nuavius 2563
finadeduTadlusaunisfiairsal 4/2563 (22 nsngiau 2563)

@1 Emission Factor Taauisenunlssinnnguaadinssu [ ] érdidinsulasunilas [ ériidinnsuiandu
) ’ aiuvalaay IR - P
siuazdua uiiw (kgCO,e/wiirn) wia-ddayaanada Juidwian
1. nauiliasuail

o ) HERIANTELUMTSadalaturasuudunatia Thai Mational LCI Database, TIIS-

1. f‘;gs'?”'”"e Butadiene Styrene | z«).; LCIA method IPCC 2013 GWP 100a kg 4.1597 MTEC-NSTDA Update_Dec2019
V1.03 (with TGO electricity 2016-2018)
General Purposed Polystyrene HAR3n Styrene was Ethylbenzene; LCIA Thai National LCI Database, TIIS-

2. (GPPS) method IPCC 2013 GWP 100a V1.03 kg 3.2281 MTEC-NSTDA Update_Dec2019
* (with TGO electricity 2016-2018)
. . udasan Ethylene Tand 1-Butene uas Thai National LCI Database, TIIS-

3. m%hpgfns'“' Polyethylene Propylene (flu Comonomer; LCIA method kg 6.7071 MTEC-NSTDA Update_Dec2019
IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016-2018)
High Impact Polystyrene HAR3n Styrene was Polybutadiene rubber; Thai National LCI Database, TIIS-

* | (HIPS) LCIA method IPCC 2013 GWP 100a V1.03 kg 3.6643 MTEC-NSTDA Update:_Dec2019
. (with TGO electricity 2016-2018)
Linear Low Density udasnnseurunisiiily Solution phase uas Thai National LCT Database, TIIS-

5. | pohcthylene (LLOPE) Gas phase; LCIA method IPCC 2013 GWP kg 1.9940 MTEC-NSTDA Update_Dec2019
yethy 100a V1.03 {with TGO electricity 2016-2018)
. udrannrsuumaidly Solution phase uax Thai National LCI Database, TIIS-

6. (LEB"PE;E”S'W Polyethylene Gas phase; LCIA method IPCC 2013 GWP kg 2.6258 MTEC-NSTDA Update_Dec2019
100a V1.03 (with TGO electricity 2016-2018)
WERsNTELIUMTALIY Liguid phase uas Gas Thai National LCI Database, TIIS-

7. | Polypropylene (PP) phase; LCIA method IPCC 2013 GWP 100a kg 1.8095 MTEC-NSTDA Update_Dec2019
V1.03 {with TGO electricity 2016-2018)
! . . Thai National LCI Database, TIIS-

8 | Ployvinyl Chioride (PVC) [‘é'rm;‘o’;‘;:,'gg ggfgeg;‘;“l‘aza E,T ‘;E"‘”' kg 2.1331 MTEC-NSTDA Update_Dec2019
: (with TGO electricity 2016-2018)
i Thai National LCI Database, TIIS-

9. | Pxylene ;i'::;;‘?&’g:g:g Eﬁﬁéﬂlﬂﬁg' LCTA kg 0.9226 MTEC-NSTDA Update_Dec2019
) (with TGO electricity 2016-2018)
HEazmnnTsunTSadalaturaauuiiunasia Thai National LCI Database, TIIS-

10. Styrene Monomer (SM) wau; LCIA method IPCC 2013 GWP 100a kg 2.3705 MTEC-NSTDA Update_Dec2019
V1.03 (with TGO electricity 2016-2018)
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CFP Assessment Step

3) Impact assessment

KU

KASETSART
UNIVERSITY

1) Goal and Scope Definition
2) Inventory Analysis

3) Impact Assessment

4) Interpretation

1) CFP product (FU) and scope

2) Life cycle flow

3) Primary data collection

4) Selection of Emission Factor (EF)
for secondary data

5) CFP calculation
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CFP Assessment Step KU

3) Impact assessment KASETSART

UNIVERSITY

Impact Category
» Global warming (single issue)

Impact
« Midpoint impact

Carbon Footprint = Activity data X Emission Factor

Emission Factor
- wnfiA EF §ufunsazdia saevinn1slad GWP waaulviaglugyd CO2eq
. wnldan EF fifinsdasindn GWP wuad &unsalafleiae

45



CFP Assessment Step
3) Impact assessment

KU

KASETSART
UNIVERSITY

CFP sum all GHG emissions from each stage in life cycle

CO, eq. ann2vN15T2dv U
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CFP Assessment Step KU

4) Interpretation KASETSART

UNIVERSITY

Matng: Aaiidaunssanidaaaluusasiiunaunadiginstdia (nnmsuaatilany 1
Alaniu)

4
35 —F*%
T o
> s BT VR '
J WA
Vi
3 1+— ;
‘i 25
P Graiyf production GHG mitigation
g 2 '
§ Look for opportunity to
15 ® Reduce grain use (improve meat
2 ‘ exchange rate)
1 Manure and ent_ ® Recycle/utilization of manure =
fermentation biogas, etc.
$oybean me :
0.5 | production Energy usedfin Transport fr
' . _Stable slaughterhous
erhouse
0 -

Adapted from the Danish Meat Association, Dalgaard et al, 2007 47



Carbon Footprint Reduction Label KU

TGO initiate the reduction label KASETSART

UNIVERSITY

100;

Ulbi

. m%'m‘nu'lu%’usaanﬁamﬁﬁ'ﬁ'ﬂauﬂmw%’uﬁ
aavndnsdoel wiadanduin “aainanian
sau” iNaudaIHAaSaaiiulanu
AsTuluNsznganlsunansdsasdiazau
AYANARAMTNANTUIA

e LAAUYNITNINITAUIAIANTUAUNANIUVIRARY
uIANINUIALVINAUI LAY 2

31 1 2IANITUIHITIANITANBLIAWNTLIN (BIANTINAIL W) 48



Engineering Research Unit

@xusure @iy KU

KASETSART
UNIVERSITY

Carbon Footprint of Product (CFP)

Circular Economy wasussAaganusaiiu

Asst.Prof.Dr.Viganda Varabuntoonvit
Chemical Engineering, Kasetsart University

KU-Sustainable Engineering Research Unit (KU-SuRe)
fengvav@ku.th
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KU

KASETSART
UNIVERSITY
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KU

KASETSART
UNIVERSITY

ANSAUIINAOA U
Aaluiszine

o
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KU

KASETSART
UNIVERSITY

[~3 [%

AaULAMATLAUUDURN

o

ANSAUAVBIANAA U/ LT UN

Nl29u

LUAYTLLNTR/ A6

druanisdaasdiaEaunszaniitAinann
A1TANIAUINHNIA N UL ARINITTAIT UG
(anriunisdsyifiunuy Cradle-to-gate)
ANTUURIAEUTAATEHENIILNAINS 40
Alalums

saussnnuas 10 da 2uie 16 Au usInA
LU LAN |
NATanMsausInduntiusaussnauas
Ldanenel
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KU

KASETSART
UNIVERSITY

A1SAURY

syeIaaaIvtIntn = 300x60% + 250x30% + 120x10%
=180+ 75+ 12
= 267 km
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KU

KASETSART
UNIVERSITY

P —— ([ 1] 240 kpy,
saussnn 10 &a 16 ¢ (ussnaLen)

0.0529 kgCO,e/tkm

20¥°

. Wit : 0.0529 kgCO2e/tkm x 240km x (0.4t) = 5.08 kgCO.e
saussnn 10 8a 16 du (S9ulan) | wWiennadu : 0.5851 kgCO2e/km x 240km x (0.4t/16t) = 3.51 kgCO.e
0.5851 kgCO,e/km

http://map-server.doh.go.th

http:/ /www.sisaket.go.th/amphur/distancel.
html

http:/ /www.searates.com
54


http://map-server.doh.go.th/
http://www.sisaket.go.th/amphur/distance1.html
http://www.sisaket.go.th/amphur/distance1.html
http://www.searates.com/
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