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Setting Organization
Boundaries

«I

Setting Operational
Boundaries
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|ldentifying GHG Emission

'

Calculation of GHG Emission

:
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GHG Emission Report

Re-assessment

(Tracking & Setting GHG
Verification - Targets)
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Identifying and Calculating GHG Emissions

Identify sources and sinks

Select calculation approach

Collect activity data

Choose or develop GHG
emission factor

Calculate GHG emission

STEP |

STEP I

STEP Il

STEP IV

STEPV

Source: TCFO Guideline, 2013
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Upstream or downstream Scope 3 category

Upstream scope 3 emissions 1. Purchased goods and services

2. Capital goods

Employee commubing
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Upstream leased asselts

Downstream scope 3 emissions 9. Downstream transportation and distribution
10. Processing of sold products
11. Use of sold products
12. End-of-life treatment of sold products

Faculty of Environment and Resource Studies

13. Downstream leased assets
14. Franchises
15. Investments
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Emission = Activity Data (AD) xEmission Factor (EF)

U U

e.g. fossil fuel consumption e.g8. Kgco./Ls Kgnoo/Ls
(L/day, L/month, L/year) kgcp,/L

ty of Environment and Resource Studies

Most of activity data come from
the purchased quantities

€.8. kgCO2/day,
Kgxoo/month, kg, /year

Eco-Industry Research and Training Center, Mahidol University
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Fé Carbon dioxide (CO5) 1 Thousands of years
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“E" Nitrous oxide (N;O) 273 About 110 years
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5 Fossil: 29.8

© Methane (CHy) About 12 years
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'GWP100 factors from the IPCC's 6 Assessment Report (AR6). These are the most
recent factors available. However, the UK's national GHG accounting currently uses
older factors.

Eco-Industry Research and Training Center, Mahidol University
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EMISSION FACTORS

€0y Fossil CHy CHy N;O Total uuasasasiaua
[kg CO2funit]  [kg CHyfunitf]  [kg CHyfunit] [kg NoOfunit] [kg CO2eqfunit]

Stationary Combustion

Matural gas scf 5.72E02 1.02E-06 1.02E-07 0.0573 IPCC Vol.2 table 2.2, DEDE
Natural gas %] 5.61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE
Lignite kg 1.06E+00 1.05E-05 1.57E-05 1.0619 IPCC Vol.2 table 2.2, DEDE
Fuel oil A litre 3.21E+00 1.24E-04 2.49E-05 3.2200 IPCC Vaol.2 table 2.2, PTT
Fuel oil C litre 3.24E+00 1.25E-04 2.51E-05 3.2457 IPCCVol.2 table 2.2, PTT
Gas/Diesel oil litre 2.70E+00 1.09E-04 2.19E-05 2.7078 IPCC Vol.2 table 2.2, DEDE
Anthracite kg 3.09E+00 JA4E05 4.71E-05 3.1000 IPCC Vol.2 table 2.2, DEDE
Sub-bituminous coal kg 2.53E+00 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE
Jet Kerosene litre 2ATE+D0 1.04E-04 2.07E-05 24775 IPCC Vol.2 table 2.2, DEDE
LPG litre 1.68E+00 2.66E-05 2.66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE
LPG kg 3. 1ME+00 4.93E-05 4.93E-06 31134 IPCC Vol.2 table 2.2, DEDE LPG 1 litre = 0.54 kg
Motor gasoline litre 2.18E+00 9.44E-05 1.89E-05 2.1894 IPCC Vol.2 table 2.2, DEDE
FUEL WOOD kg 4.80E-04 6.40E-05 0.0304 IPCC Vol.2 table 2.2, DEDE
Bagasse kg 2.26E-04 3.01E-05 0.0143 IPCC Vol.2 table 2.2, DEDE
Palm kernel shell kg 5.56E-04 T.41E-05 0.0352 IPCC Vol.2 table 2.2, DEDE
Cob kg 5.03E-04 6.71E-05 0.0319 IPCC Vol.2 table 2.2, DEDE
Biogas m3 2.09E-05 2.09E-06 0.0011 IPCC Vol.2 table 2.2, DEDE

M3 Inlegnun (Stationary combustion)

Eco-Industry Research and Training Center, Mahidol University
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M3 lvdlednun (Stationary combustion)
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NS P59 | Hune Emission
(kgCO2e)

ﬂ?mmﬂmm"lwuumummamsmﬂum 2.7078 270.78
Ysunaumsw Il LPG Tsee1ms 50 nlansy 3.1134 155.67
W3anauen lrsfiiuen 1szian ¢ nseananlerh 1000 ang 3.2457 3,245.70
ﬂ?mmmmﬁ”ﬁhaaﬁm‘%mﬁ’wmﬁﬁ 80 ans 2.1894 175.15
Ysmamsen Indousiugudy fananYou 2000 nlapsuy 2.5454 5,090.80

Eco-Industry Research and Training Center, Mahidol University
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O A Y = . .
< mmslaseriseganauMaioUNIzaN (Emission Factor)

M_{)b“e l'-,‘.orr;bus't'i'onuﬂli};;l road.',‘;
Meotor Gasoline - uncontrolied litre 2.18E+00 1.04E-03 1.01E-04 2.2394 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
! Motor Gasoline - oxydation catalyst litre 2.18E+00 T1.8TE-04 2.52E04 2.2719 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
. Motor Gasoline - low mileage light dut|  litre 2.18E+00 1.20E-04 1.79E-04 2.2327 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
Gas/ Diesel Qil litre 2.70E+00 1.42E-04 1.42E-04 2.7406 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
. Compressed Natural Gas kg 2.13E+00 JASE03 1.14E-04 2.2609 IPCC Vol.2table 3.2.1, 3.2.2, PTT
Liquified Petroleum Gas litre 1.68E+00 1.65E-03 5.32E-06 1.7306 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
Liquified Petroleum Gas kg 3.11E+00 3.06E-03 9.86E-06 3.2049 IPCC Vol.2table 3.2.1, 3.2.2, DEDE LPG 1 litre =0.54 kg
:fMobiIe Combustion (Off road)
| Diesel
! - Agriculture litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
. - Forestry litre 2.T0E+00 1.51E-04 1.04E-03 29793 IPCC Vol.2 table 3.3.1, DEDE
- Industry litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
- Househaold litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.2.1, DEDE
Motor Gasoline - 4 stroke
_ - Agriculture litre 2.1BE+00 2.52E03 6.30E-05 2.2738 IPCC Vol.2 table 3.3.1, DEDE
- Forestry litre 2.18E+00 0.00E+00 0.00E+00 2.1816 IPCC Vol.2 table 3.3.1, DEDE
. - Industry litre 2.18E+00 1.57E-03 6.30E-05 2.2455 IPCC Vol.2 table 3.3.1, DEDE
- Househald litre 2.18E+00 3.78E-03 6.30E-05 2.3116 IPCC Vol.2 table 3.3.1, DEDE
. Motor Gasoline - 2 stroke
- Agriculture litre 2.18E+00 4.41E03 1.26E-05 2.31M IPCC Vol.2 table 3.3.1, DEDE
[ - Forestry litre 2.18E+00 5.J5E-03 1.26E-05 2.3454 IPCC Vol.2 table 3.3.1, DEDE
- Industry litre 2.18E+00 4.08E-03 1.26E-05 2.3077 IPCC Vol.2 table 3.3.1, DEDE
- Household litre 2.18E+00 5.67E-03 1.26E-05 2.3549 IPCC Vol.2 table 3.3.1, DEDE

A . : .
M3 Intnaeni (Mobile combustion)

Eco-Industry Research and Training Center, Mahidol University
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18N e YU Emission

(kgCO2e)

ﬂ?u1mm'um‘lmmmumcmmmmsmm 2.7406 274.06
YSunamsw lnituna legoauossoous 100 ans 2.2394 223.94
Yanauwn msriuifimaveaniessnsiin 100 ans 2.9793 297.93
Pswnausn v NGV veesaussin 100 nlaniy  2.2609 226.09
YSunamswnlvd LPG aeesa Trlanan 100 nlansy  3.2049 320.49

Eco-Industry Research and Training Center, Mahidol University
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M3 lvidlegnun (Mobile combustion)
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mMsdaeamsi5eUNIzaNlA8NIININNTTUIUNSHER
(Process Emission)

CaCO, (s) » Ca0 (s) + CO, (g)

CaCO, w31 lua 1na CO, 1 lua
11D CaCO, 310U 100 BEABY 1AA CO, 44 DzADY

M CaCO, WU 1ozaon  1NA CO, 1N (1*44)/100

Faculty of Environment and Resource Studies

mﬂﬂllﬂﬁmﬂﬁfl) CaCoO, 1nA CO, N1 0.4400

Eco-Industry Research and Training Center, Mahidol University
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Foyadmiuannamsilaes GHG asvhnanndu

o I~
* fszamvesarsimanuey (R.....)
= o < A Y
* SuasmanNuay (nlaniw)
1 (eY) = QOJ 1 ()]
°  aFulszansmslasensiToUNIZIN (Emission Factor; EF)

Faculty of Environment and Resource Studies

GHG = 5mamsimanudgu (dansy) x Emission Factor (EF)

Eco-Industry Research and Training Center, Mahidol University
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o HFC-23 CHF, 12,400

o

8 HFC-32 CH,F, 677

o HFC-41 CH_F 116

© s

% HFC-125 CHF_CF, 3,170

c HFC-134 CHF_CHF, 1,120

L

= HFC-134a CH,FCF, 1,300

(=

) HFC-143 CH,FCHF, 328

L

S HFC-143a CH,CF, 4,800

2 _

e HFC-152 CH_FCH_F 16

|.|6 2 2
HFC-152a CH_CHF 138

> A

i)

= HFC-161 CH,CHF :

v}

© HFC-227ea CF,CHFCF, 3,350
HFC-236ch CH_FCF CF_ 1,210
HFC-236ea CHF_CHFCF, 1,330
HFC-236fa CF,CH.CF, 8,060
HFC-245ca CH,FCF_CHF, 716

Eco-Industry Research and Training Center, Mahidol University
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Psuaasmanuduyiia R 23 nlansy 12,400 124,000
Vnaashanudusiia R 32 10 nlaniuy 677 6,770
Pinaashanudusiia R 134a 10 nlansu 1,300 13,000
Yiinaashanudusiia R 125 10 nlansu 3,170 31,700
YSnaresihanususia R 134 10 nlapsy 1,120 11,200

Eco-Industry Research and Training Center, Mahidol University
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IPCC Vol. 5, table 6.3 (Uainsoz, o)

Eco-Industry Research and Training Center, Mahidol University
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The general equation to estimate CH, emissions from domestic wastewater 1s as follows:

EQUATION 4.1
TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

]'z[ U,sT., EF, ) (Tom-5)-R
ij

CH, Emissions =

CH;Emussions = CH; emissions m mnventory year, ke CHy'yr

TOW = total organics m wastewater n mventory year, ke BOD/yr

Faculty of Environment and Resource Studies

S = organic component removed as sludge in inventory year, kg BOD/yr

U; = fraction of population 1n mcome group 7 1n mventory year, See Table 6.5.

Ty = degree of utihsation of treatment/discharge pathway or system. /. for each mcome group
fraction 7 in mventory vear, See Table 6.5.

1 = mcome group: rural, urban high mcome and vrban low ncome

1 = each treatment/discharge pathway or system

EF; = emission factor. kg CH;/ kg BOD

R = amount of CH, recovered m mventory year, kg CH,/yr

IPCC Vol. 5, table 6.3 (Uainsoz, o)

Eco-Industry Research and Training Center, Mahidol University
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nsoiuAslulAsunIsUTLR

Uaeuuidvasgvzia wail 0.025 x [(Wi x COD/1000)-5] s BuauneEounsean
uae Ualnunss VAR ndsauns an e luLwaTn

= : Bfas o wr
namudalasumsuium

Faculty of Environment and Resource Studies

WUULFAL BN 0

LUULFLDINTA 0.075 x [(Wi x COD/1000}-5]  Uszuawiililinsmauaagua
LaT NIV TR

AlsmangarILuy idusinna 0.200 x [(Wi x COD/1000)-5] laisaanBurungEauns2an
nniulaeanssuutite

Reactor wuulii@uainae 0.200 x [(Wi x COD/1000)-5] lasayBununeEaunszan
FenAvlaamsTuutUR

UavnurRusuulidiennia 0.050 x [(Wi x COD/1000)-5] Arnuan Y 2 R

datumanuwuy liduainae 0.200 x [(Wi x COD/1000)-5] AITUATIAMIA 2 LRI
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lyu%’aﬁg‘l,ﬁﬁq (Electricity Bills)
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Misapstiom Baraiity Avboray
.n‘“u;.af’%}:%‘}&‘ef J‘é@;ﬁ%ﬁﬁ?ﬁg ‘“&:%:ﬁ%ﬁ" Sr‘“ig"ﬁw';‘fﬁii?é‘, Snnni gz wiomy Sl
| 07/01/66 3168 2822 346 1.3.2 - 0.9343

Al 6

AUl 1,15579 um 31u2u OK Peak 77 iaw
AUINI3 3822 um U9 Off 269 winw
(sraumlniasdrsnig 1,194.01 uwm)

A liduuds (Ft) 32327 um *swaziduad AUl
‘Ei’}ﬂﬁﬁﬂ']ﬂ:fﬂl}'lﬂ 178.19- um On Peak ?Tﬂﬂ"] 446.46 UM
'jmﬁﬂ'lwﬁ'lﬁaun'lﬁgaﬁhlﬁu 1,339.09 um Off Peak 269 w7 709.33 uwm
nByaduis 7% 93.74 UM it T 1,155.79 um
sauAlvwfautagiu 1,432.83 um

suiduiiastTsneay (Amount) 1,43283 um

Y3u1un17 g nwasan e lnin

puredunladmR-g9

Eco-Industry Research and Training Center, Mahidol University




el Masasanams Tswasanu

Wisdom of the Land

v
.g

Electricity, grid mix (wlith)

Thai National LCI Database,
kWh - - - - 0.4999 TISMTEC-NSTDA, ARS
(with TGO electricity 2016-2018)

Yelhuwan grid mix 3 2016-2018; LCIA
method IPCC 2013 GWP 100a V1.03

yOul

18I P59 | e Emission
(kgCO2e)

Usunams lawdaau'Insth 346 kWh 0.4999 172.96
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CATEGORY 1 Purchased Goods and Services

CO.e emissions for purchased goods or services =

sum across purchased goods or services:
Y (quantities of good purchased (e.qg., kg)
x supplier-specific product emission factor of purchased good or service (e.g., kg CO,e/kg))

Faculty of Environment and Resource Studies

Eco-Industry Research and Training Center, Mahidol University
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Auraaas

(kgCOse/wmim) unsHayRENE

nannnWnanalda; asaurauduansaiou
591. | \@afaail Taady nsauda waznsiusiifiausiu; LCIA kg 0.2994
method IPCC 2013 GWP 100a V1.03

asavraudouan meinuinia asvih
urunsza e nasuilssil warasussaduvia; kg 2.1020
LCIA method TPCC 2013 GWP 100a V1.03
asavRauduanRioulnda asva

UHUATEATE ATSARauAR nsulssdl waznns K 31639 Thai Mational LCI Database,
ussadiuia; LCIA method IPCC 2013 GWP 3 : TIIS-MTEC-NSTDA

100a V1.03

uasndanszamedlmdaanlannnseis

Thai Mational LCI Database,

TIIS-MTEC-NSTDA Update Dec20119

Thai Mational LCI Database,
TIIS-MTEC-NSTDA

ATz EAuWI LYY

- v = -y !}
2 dmaaudl Update_Dec2(119

593. | nszenmdnwWidounuuedaudii Update_Dec2019

Thai Mational LCI Database,

594, | nszenswidladadiun wiladafiuviiin; LCIA method IPCC 2013 GWP | kg 1.3589 LR Update_Dec2019
100a v1.03
asavAaudsnaniseTiuda aufenish A
595, AszaIEaTIWY diiRvifiangag wpuAsEAE; LCIA method IPCC 2013 GWP kg 1.6324 Thai National LCI Database, Update_Dec2019
TIIS-MTEC-NSTDA
100a V1.03
asavraudeuanmasouiuda aufenisvn —_—
596. Asze eI ulinviaay wpunssay; LCIA method IPCC 2013 GWP kg 1.6184 Thai National LCT Database, Update_Dec2019
TIIS-MTEC-NSTDA
100a V1.03
asauRaudenanTRsENIWda M
AssenEnazsmAdauwily/ HAUATEATH NTSARRUAY nnswlssll waznns Thai National LCI Database,
97 AssaEnaasnilandam umﬁuﬁa: LCIA method IPCC 2013 GWP kg e TIIS-MTEC-NSTDA Update. Dec2019
100a V1.03

318019 Yiue Emission

(kgCO2e)
Ysuamslenszay A4 vosdninau 100 nlansy  2.1639 216.39
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CATEGORY 2 Capital Goods

The calculation methods for category 1 (Purchased goods and services) and
category 2 (Capital goods) are the same. For guidance on calculating emissions
from category 2 (Capital goods), refer to the guidance in the previous section for

category 1 (Purchased goods and services).

Faculty of Environment and Resource Studies

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 3 Fuel- and Energy-Related Activities Not Included in
Scope 1 or Scope 2

rce Studies

Upstream CO,e emissions of purchased fuels (extraction, production, and transportation of fuels

consumed by the reporting company) =

sum across each fuel type consumed:
Y (fuel consumed (e.g., kWh) x upstream fuel emission factor (kg CO,e)/kWh))

where:
upstream fuel emission factor = life cycle emission factor — combustion emission factor.

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 3 Fuel- and Energy-Related Activities Not Included in
Scope 1 or Scope 2

e Studies

-
o

Upstream CO, e emissions of purchased electricity
(Extraction, production, and transportation of fuels consumed in the generation of electricity, steam,

heating, and cooling that is consumed by the reporting company) =

sum across suppliers, regions, or countries:
Y (electricity consumed (kWh) = upstream electricity emission factor (kgCO,e)/kwh))
+ (steam consumed (kWh) = upstream steam emission factor (kg CO_e)/kwh))
+ (heating consumed (kWh) = upstream heating emission factor (kg CO,e)/kWh))
+ (cooling consumed (kWh) = upstream cooling emission factor (kg CO,e)/kwWh))

where:
upstream emission factor = life cycle emission factor— combustion emissions factor — T&D losses

Eco-Industry Research and Training Center, Mahidol University
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(%]

= CATEGORY 3 Fuel- and Energy-Related Activities Not Included in

=

& Scope 1 or Scope 2

v

Country Upstream emission Electricity/heat T&D loss rate Upstream emission
factor of purchased combustion emis-  (percent) fFactor of purchased
electricity (kg sion factor (kg heating (kg CO2e/
CO2e/kWh) CO2e/kWh) kWwh)

Australia 0.12 0.8 (electricity) 10 (electricity) N/A

Canada 0.10 0.4 (electricity) 13 (electricity) 0.05

0.15 (heat) 5 (heat)

India 0.15 0.8 (electricity) 15 (electricity) N/A

United States  0.10 0.5 (electricity) 10 (electricity) N/A

Turkey 0.05 0.4 (electricity) 12 (electricity) N/A

= a =n i e 1 R | L =

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 3 Fuel- and Energy-Related Activities Not Included in
Scope 1 or Scope 2

upstream emissions from purchased electricity (category 3, activity B):
= (500,000 x 0.12) + (600,000 = 0.1) + (400,000 x 0.15) + (5,500,000 x 0.1) + (200,000 x 0.05)
= 740,000 kg CO,e

studies

life cycle emissions from transmission and distribution losses (category 3, activity C):
= (500,000 = 0.8 x 0.1) + (600,000 x 0.4 x 0.13) + (50,000 x 0.15 x 0.05) + (400,000 = 0.8 x 0.15) + (5,500,000 x 0.5 x
0.1) + (200,000 x 0.4 x 0.12)
=404,175kg CO,e

upstream emissions from purchased heating (category 3, activity B):
= 50,000 x 0.05
= 2,500 kg CO,e

total emissions from upstream purchased electricity and heat including transmission
and distribution losses is calculated as follows:

= 740,000 + 404,175 + 2,500
=1,146,675kg CO,e
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CATEGORY 4 Upstream Transportation and Distribution

Fuel-based method (transportation)

CO,e emissions from transportation =

sum across fuel types:
Y (quantity of fuel consumed (liters) x emission factor for the fuel (e.g., kg CO e/liter))
+
sum across grid regions:
Y (quantity of electricity consumed (kWh) x emission factor for electricity grid (e.g., kg CO,e/kWh))
+
sum across refrigerant and air-conditioning types:
Y (quantity of refrigerant leakage x global warming potential for the refrigerant (e.g., kg CO,e))

d Resource Studies

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 4 Upstream Transportation and Distribution

e Studies

Supplier  Fuel consumed (liters) or Fuel/refrigerant Emission factor (kg CO2e/

refrigerant leakage (kg) type liter for fuels; Global warming
potential for refrigerants)

B 50,000 Diesel 3
C 80,000 Diesel 3
D 90,000 Diesel 3
D 50 Refrigerant R410a 2,000

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 4 Upstream Transportation and Distribution

studies

emissions from diesel is calculated as:
) (quantity of fuel consumed (liters) x emission factor for the fuel (kg CO,e/liter))
= (50,000 x 3) + (80,000 x 3) + (90,000 x 3) = 660,000 kg CO2e

emissions from refrigerant leakage is calculated as:
» (quantity of refrigerant leakage (kg) = emission factor for refrigerant (kg CO,e/kg))
=50 x 2,000 = 100,000 kg CO,e

total emissions is calculated as Follows:
emissions from Fuels + emissions from refrigerant leakage
= 660,000 + 100,000 = 760,000 kg COe

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 4 Upstream Transportation and Distribution

Distance-based method (transportation)

1 Resource Studies

CO.e emissions from transportation =

sum across transport modes and/or vehicle types:
=3 (mass of goods purchased (tonnes or volume ) x distance travelled in transport leg (km)
x emission factor of transport mode or vehicle type (kg CO,e/tonne or volume/km))

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 4 Upstream Transportation and Distribution
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Supplier  Mass of Eransport- Distance trans- Transport mode  Emission factor

ed goods (tonnes) ported (km) or vehicle type (kg CO,e/TEU-km)

B 2 2,000 Truck 0.2
(rigid, >3.5-7.5t)

C 1 3,000 Air (long haul) 1.0

D 6 4000 Container 0.05
2,000—-2,999 TEU

Eco-Industry Research and Training Center, Mahidol University
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SCATEGORY 4 Upstream Transportation and Distribution

Emissions from road transport:
= ¥ (mass of goods purchased (tonnes) = distance travelled in transport leg
x emission Factor of transport mode or vehicle type (kg CO,e/tonne-km))
=22 2,000 = .2
— 800 kg CO,e

emissions From air transport:
=% (quantity of goods purchased (tonnes) x distance travelled in transport leg
x emission Factor of transport mode or vehicle type (kg CO,e/tonne-km))
=1 = 3,000 =1
= 3,000 kg CO,e

emissions from sea transport:
=¥ (quantity of goods purchased (tonnes) x distance travelled in transport leg
x emission Factor of transport mode or vehicle type (kg CO,e/tonne-km))
=6=4000 = 0.05
= 1,200 kg CO,e

total emissions Form transport (upstream) is calculated as:
= emissions from road transport + emissions from air transport + emissions from sea transport
=800+ 3,000+ 1,200

= 5,000 kg CO_e
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CATEGORY 5 Waste Generated in Operations
Waste-type-specific method

surce Studies

CO,e emissions from waste generated in operations =

sum across waste types:
¥ (waste produced (tonnes or m?) x waskte type and waste treatment specific emission Factor
(kg CO_e/tonne or m?))

Faculty of Env

Eco-Industry Research and Training Center, Mahidol University
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»
5 CATEGORY 5 Waste Generated in Operations
2 Waste-type-specific method

Waste Eype Waste Waste Ereatment Waste type and waste treatment

produced specific emission factor’

Plastic 2,000t Landfill 40 kg CO,e/t

Plastic 5,000 t Incinerated with energy recovery 2 kg COe/t?

Plastic 4,000 t Recycled 10 kg CO,e/tt

Water disposal 5,000 m? Wastewater 0.5 kg CO,e/m?

¥ (waste produced (tonnes)
x waste type and waste treatment specific emission factor (kg CO,e/tonne or m?))
= (2,000 = 40) + (5,000 x 2) + (4,000 x 10) + (5,000 x 0.5) = 132,500 kg CO,e

Eco-Industry Research and Training Center, Mahidol University
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g CATEGORY 5 Waste Generated in Operations
2 Average-data method
Tatul waste Waste Ereatment Proportion Average emission factor
produced (percent) of waste treatment method
| (Eonnes) (kg CO,e/tonne)
Landfill 25 300
Incinerated with energy recovery 5 0°
- 40 Recycled 30 0®
Recycled 20 10°
Composted 20 30

¥ (total mass of waste (tonnes)

= proportion of total waste being treated by waste treatment method
= emission Factor of waste treatment method (kg COe/tonne))
— (40 < 0.25 = 300) + (40 = 0.05=0) + (40 = 0.3 = 0) + (40 < 0.2 = 10) + (40 = 0.2 = 30)
] = 3,320 kg CO,e
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CATEGORY 6 Business Travel

Distance-based method

source Studies

CO_e emissions from business travel =

sum across vehicle types:
> (distance travelled by vehicle type (vehicle-km or passenger-km)
x vehicle specific emission factor (kg CO,e/vehicle-km or kg CO_e/passenger-km))
+
(optional)
Y (annual number of hotel nights (nights) = hotel emission factor (kg CO,e/night))

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 6 Business Travel

Distance-based method

Road Travel

wurce Studies

Employee Number of Car type Average Location Distance Emission factor
Group employees employees
in group per vehicle (km) (kg CO,e/
vehicle-km)
Group 1 10 Hybrid 2 United States 50 1
Group 2 20 Average Z Australia 200 2
gasoline
car
Group 3 100 Fourwheel 3 United States 100 4
drive

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 6 Business Travel

Distance-based method

lesource Studies

Employee Number of Flight type Distance Emission factor
Group employees
in group (km) (kg CO,e/passenger-km)
Group 1 10 Long haul 10,000 5
Group 2 20 Short haul 15,000 6
Group 3 100 Long haul 12,000 5

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 7 Employee Commuting

Distance-based method

irce Studies

CO,e emissions from employee travel =

First, sum across all employees to determine total distance travelled using each vehicle type:

total distance travelled by vehicle type (vehicle-km or passenger-km)
=% (daily one-way distance between home and work (km) = 2 x number of commuting days per year)

then, sum across vehicle types to determine total emissions:
kg CO,e from employee commuting
=3 (total distance travelled by vehicle type (vehicle-km or passenger-km)
x vehicle specific emission factor (kg CO.e/vehicle-km or kg CO,e/passenger-km))
+
(optionally) for each energy source used in teleworking:
¥ (quantities of energy consumed (kWh) = emission factor for energy source (kg CO,e/kWh))
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CATEGORY 7 Employee Commuting

Distance-based method

ource Studies

Rail Oneway Railemission Car Caremission  One way
commute  distance  factor commute  factor distance
(times per by rail (kg CO.e/ (times (kg CO ¢/ by car (km)

week) (km) passenger- per week  vehicle-
kilometer) kilometer)

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 7 Employee Commuting

Distance-based method

wurce Studies

the total distance travelled by rail (km) is calculated as:
Y (daily one way distance between home and work (km) x 2 x 5 x number of commuting weeks per year)
=(10% 2 x 5% 48) + (10 x 2 x 4 x 48) = 8,640 km

the total distance travelled by car (km) is calculated as:
Y (daily one way distance between home and work (km) x 2 x 5 x number of commuting weeks per year)
=(15%2 x 1 x48) + (20 x 2 x 5 x 48) = 11,040 km

total emissions from employee commuting For the reporting year is calculated as:
¥ (total distance travelled by vehicle type (vehicle-km or passenger-km)
x vehicle specific emission factor (kg CO_e/vehicle-km or kg CO,e/passenger-km))
~ (8,640 x 0.1) + (11,040 x 0.2) = 3,072 kq CO,e

Eco-Industry Research and Training Center, Mahidol University
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Category 8:
Upstream Leased Assets

e Studies

-
-

CO, e emissions from upstream leased assets =

calculate the scope 1 and scope 2 emissions associated with each leased asset:

scope 1 emissions of leased asset
=7 (quantity of fuel consumed (e.g., liter) x emission factor for fuel source (e.g., kg CO,e/liter))
+ ¥ ((quantity of refrigerant leakage (kg) = emission factor for refrigerant (kg CO,e/kg))
+ process emissions)

scope 2 emissions of leased asset
=% (quantity of electricity, steam, heating, cooling consumed (e.g., kWh)
x emission factor for electricity, steam, heating, cooling (e.g., kg CO,e/kWh))

then sum across leased assets:

Y scope 1 and scope 2 emissions of each leased asset
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CATEGORY 9 Downstream Transportation and Distribution

e Studies

Reporting Transportation
Company  of sold products

How ko account for scope 3 eﬁ
emissions from transportation & ﬂ "‘n m

distribution of sold products...

..if the company does not pay for
transportation of sold products to retailer SRR £a & SEOPE S SHDEREY 2 | KERED cORRIOe).S
..If the company does pay for
transportation of sold products to retailer SRR Scope 3 category 4 | Scope 3 category 9

Retailer Consumer

=N

—rl.'/

Eco-Industry Research and Training Center, Mahidol University
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CATEGORY 9 Downstream Transportation and Distribution

» Studies

Purchaser Mass of goods Total downstream dis-  Transport mode  Emission factor

sold (Eonnes) tance transported (km) or vehicle type (kg CO ¢/tonne-km)

B 4 2,000 Truck 0.2
(rigid, >3.5-7.5t)

Note: the activity data and emissions factors are illustrative only, and do not refer to actual data.

emissions from downstream transport:
Y (quantity of goods sold (tonnes) x distance travelled in transport legs (km)
x emission factor of transport mode or vehicle type (kg CO,e/tonne-km))
=4x2,000x0.2=1,600 kg CO,e

Eco-Industry Research and Training Center, Mahidol University
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Category 10:
Processing of Sold Products

ource Studies

Does processing of sold
products contribute

significantly to
scope 3 emissions (based
on screening) or is
engagement with customers
otherwise relevant to
the business goals?

Can customers provide
energy or GHG data
related to processing
of sold intermediate
products?

Use site-specific method

Use average-data
method

Eco-Industry Research and Training Center, Mahidol University
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Category 10:
Processing of Sold Products

= Studies

CO_e emissions from processing of sold intermediate products =

sum across Fuel consumed in the processing of sold intermediate products:
¥ (quantity of fuel consumed (e.g., liter)
x life cycle emission Factor for fuel source (e.g., kg CO,e/liter))
-
sum across electricity consumed in the processing of sold intermediate products:
¥ (quantity of electricity consumed (e.g., kWh)
x life cycle emission factor for electricity (e.g., kg CO,e/kWh))
N 2
sum across refrigerants used in the processing of sold intermediate products:
> (quantity of refrigerant leakage (kg) x Global Warming Potential for refrigerant (kg CO,e/kq))
+
sum across process emissions released in the processing of sold intermediate products
+
to the extent possible, sum across waste generated in the in the processing of sold intermediate products:
> (mass of waste output (kg) x emission factor For waste activity (kg CO,e/kg))
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(%]
2 Category 11:
=
& Use of Sold Products
S
Type of Emissions Product Type Examples
Direct use-phase Products that directly consume energy ~ Automobiles, aircraft, engines, motors, power
emissions (required) (Fuels or electricity) during use plants, buildings, appliances, electronics, lighting,
data centers, web-based software
Fuels and feedstocks Petroleum products, natural gas, coal, biofuels, and
crude oil
Greenhouse gases and products that CO,, CH,, N,O, HFCs, PFCs, SF,, refrigeration and
contain or form greenhouse gases that  air-conditioning equipment, industrial gases, fire
are emitted during use extinguishers, fertilizers
Indirect use-phase Products that indirectly consume energy Apparel (requires washing and drying), food (re-
emissions (optional) (fuels or electricity) during use quires cooking and refrigeration), pots and pans

(require heating), and soaps and detergents (require
heated water)

Eco-Industry Research and Training Center, Mahidol University
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Category 11:
Use of Sold Products

CO,e emissions from use of sold products =

sum across fuels consumed From use of products:
3 (total lifetime expected uses of product x number sold in reporting period
x fuel consumed per use (kWh) x emission factor for fuel (kg CO,e/kwh))
+
sum across electricity consumed From use of products:
¥ (total lifetime expected uses of product x number sold in reporting period
x electricity consumed per use (kwh) x emission factor for electricity (kg CO,e/kWh))
-
sum across refrigerant leakage from use of products:
3 (total lifetime expected uses of product x number sold in reporting period
x refrigerant leakage per use (kg) x global warming potential (kg CO,e/kg))

Irce Studies

Eco-Industry Research and Training Center, Mahidol University
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Category 12:
End-of-Life Treatment
of Sold Products

lesource Studies

CO_e emissions from end-of-life treatment of sold products =

sum across waste treatment methods:
¥ (total mass of sold products and packaging from point of sale to end of life after consumer use (kq)
x % of total waste being treated by waste treatment method
x emission factor of waste treatment method (kg CO,e/kq))

Faculty o

Eco-Industry Research and Training Center, Mahidol University
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@ Category 12:
S End-of-Life Treatment
@ of Sold Products
5
Mass of waste Waste Ereatment Proportion of Emission factor of waste
after consumer use waste produced treatment method (kg
(kg) (percent) CO_e/kg )
Landfill 90 0.3
10,000 Incinerated 10 1.0
Recycled 0 0.0

Note: The activity data and emissions factors are illustrative only, and do not refer to actual data.

> (total mass of sold products at end of life after consumer use (kg)
x % of total waste being treated by waste treatment method
x emission factor of waste treatment method (kg CO,e/kg))
= (10,000 x 90% x 0.3) + (10,000 x 10% x 1) + (10,000 x 0% x 0) = 3,700 kg CO.e

Eco-Industry Research and Training Center, Mahidol University
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o Category 13:

g Downstream Leased Assets

(Vp]
Combined scope 1 and scope 2 emissions  Floor space (m?)
(kg CO.e)

Factory 1 5,000
9,000

Factory 2 10,000

Note: The activity data and emissions factors are illustrative only, and do not refer to actual data

The emissions of company C's (lessor) downstream leased asset is calculated as Follows:

¥ scope 1 and scope 2 emissions of lessee (kg CO2e)

physical area of the leased asset (e.q., area, volume)
total physical area of lessor assets (e.q., area, volume)

=9,000 x (5,000 / 15,000) = 3,000 kg CO,e

Eco-Industry Research and Training Center, Mahidol University
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Category 14:
Franchises

CO e emissions from franchises =

sum across franchises:
> (scope 1 emissions + scope 2 emissions of each franchise (kg CO,e))

-e Studies

CO. e emissions from franchises =

Step 1: aggregation of Franchise emissions per group:

total emissions from sampled franchises within group
total number of franchises within group
number of franchises sampled within group

Step 2: aggregation of total Franchise emissions across all groups:

» total scope 1 and scope 2 emissions from each asset group
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Category 15:
Investments

yurce Studies

Does the equity investment
contribute significantly
to scope 3 emissions
(based on screening)
or is engagement with
the investee company
otherwise relevant to the
business goals?

Can the investee
company provide scope 1
and scope 2 data?

Use investment-
specific approach

Use average-data
method

Eco-Industry Research and Training Center, Mahidol University
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@ Category 15:
S Investments

Emissions from equity investments =

sum across equity investments:
¥ (scope 1 and scope 2 emissions of equity investment x share of equity (%))

Investment Investment Eype Scope 1 and scope 2 emissions Reporting company's
of investee company in reporting share of equity (percent)

year (tonnes CO_e)

1 Equity Investment in 120,000 40
subsidiary

2 Equity Investment in 200,000 15
subsidiary

3 Equity investment in 1,600,000 25

joint venture

4 Equity investment in 60,000 25
joint venture

MNote: The data are illustrative only, and do not refer to actual data.
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Eco-Industry Research and Training Center
Faculty of Environment and Resource Studies
Mahidol University, Salaya, Nakornpathom

Tel: 02-441-5000 ext. 1329

Cell Phone: 085-1887248

E-mail:

Line ID: k-012

Website: www.en.mahidol.ac.th/EI

Faculty of Environment and Resource Studies

Eco-Industry Research and Training Center, Mahidol University



