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National GHG Inventory
(Fourth National Communication: NC4)

ĔŅĶěńħĪŜŅĕƟŀĴŌĸĔƠŅĞŏĶŊŀĬĔĶŃěĔĶŃħńĭŀĚėƢĔĶȮįĸŇĨĳńĦĤƢȮŀňŏĺƟĬĪƢȮĭŋėėĸȮ

Carbon Footprint for Organizations

Carbon Footprint for Products(CFP)

Low Carbon City (LCC)CFO and CCF 

Event Carbon Footprint 

ISO 14064-1 

ISO 14067 / ISO 14044 

GHG Protocol (GPC)

ĮĶŃŏĴŇĬĔŅĶĮĸƞŀĵȮGHG ĨŅĴȮ
Scope 1, 2ŐĸŃȮ3

Personal Carbon Footprint

ĮĶŃŏĴŇĬĔŅĶĮĸƞŀĵȮGHGĨĸŀħ
ĺńĢěńĔĶĝňĺŇĨĕŀĚįĸŇĨĳńĦĤƢ

CCF ĮĶŃŏĴŇĬĔŅĶĮĸƞŀĵȮGHG
ĨŅĴľĸńĔȮBASIC, BASIC+

ĮĶŃŏĴŇĬĔŅĶĮĸƞŀĵȮGHG ěŅĔ
ŐľĸƞĚĔŜŅŏĬŇħȮ(Sources)ŐĸŃ
ĔŅĶħŌħĔĸńĭőħĵȮSinks

783
ŀĚėƢĔĶ

6,226
įĸŇĨĳńĦĤƢ

261
ŀĮĪ.

176*

ŀňŏĺƟĬĪƢ
1,521*

ėĬ

ĴňĔŅĶĪĺĬĽŀĭ
őħĵȮThird-party

ĴňĔŅĶĪĺĬĽŀĭ
őħĵȮThird-party

2006 IPCC Guidelines

ÅŐĭƞĚŏĮƦĬȮ5 ĽŅĕŅĔŅĶĮĸƞŀĵł
ÅĕƟŀĴŌĸĵƟŀĬľĸńĚȮ4 ĮƖ

ĔŅĶĮĶŃŏĴŇĬĔŅĶŴĮĸƞŀĵŵȮĔƠŅĞŏĶŊŀĬĔĶŃěĔŒĬĶŃħńĭĨƞŅĚŕ

TGO ŒľƟĔŅĶĽĬńĭĽĬŋĬħƟŅĬȮCapacity Building /QC

CFO

26
ěńĚľĺńħ

CFP

ĴŅĨĶģŅĬ

Apply CFO Apply CFO

ĮĶńĭŒľƟŒĝƟĚŅĬĚƞŅĵĮĶńĭŒľƟŒĝƟĚŅĬĚƞŅĵ

ĔŅĶěńħĪŜŅĭńĠĝňĔƠŅĞŏĶŊŀĬĔĶŃěĔĶŃħńĭĮĶŃŏĪĻ
ĴŅĨĶģŅĬ

257.3 MtCO2e

+ 51

ŏıŇŗĴĕŉŘĬȮ5.1%ěŅĔȮ2559

ėŇħŏĮƦĬȮȮ69.06%
16.7 MtCO2e
ėŇħŏĮƦĬȮ4.48%

40.1 MtCO2e
ėŇħŏĮƦĬȮ10.77%

58.5 MtCO2e
ėŇħŏĮƦĬȮ15.69% -85.96 MtCO2e

2561 : 372.6MtCO2e

+ 22
(2566) (2566-67)

* ĴňĔŅĶĝħŏĝĵėŅĶƢĭŀĬħƟĺĵŐĸƟĺ
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Thailand Voluntary Emission Reduction

Joint Crediting Mechanism (JCM)

Low Emission Support Scheme (LESS)

144
őėĶĚĔŅĶ

5
őėĶĚĔŅĶ

9,020
ĔŇěĔĶĶĴ

877
įĸŇĨĳńĦĤƢ

Carbon Footprint Reduction (CFR) 

ĮĶŃŏĳĪőėĶĚĔŅĶ/ĔŇěĔĶĶĴ
ĸħĔƠŅĞŏĶŊŀĬĔĶŃěĔ

ıĸńĚĚŅĬĪħŐĪĬȮ

ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅı
ıĸńĚĚŅĬ

ĔŅĶěńħĔŅĶĕŀĚŏĽňĵ

ĔŅĶěńħĔŅĶŒĬ
ĳŅėĕĬĽƞĚ

ĮƙŅœĴƟŐĸŃıŊŘĬĪňŗ
Ľňŏĕňĵĺ

ĔŅĶŏĔļĨĶ

NAMA / NDC Tracking

ĳŅėıĸńĚĚŅĬŐĸŃ
ĕĬĽƞĚ

ĮĶŃŏĴŇĬįĸĔŅĶĸħȮGHG ěŅĔȮ
Project Baseline

TGO ŒľƟĔŅĶĽĬńĭĽĬŋĬħƟŅĬĺŇĝŅĔŅĶȮ
NAMA/NDC Tracking

įĸȮNAMA Tracking

Recognition

CFPĸħĸĚȮ2% ľĶŊŀȮŏĪƞŅĔńĭ/
ĨŗŜŅĔĺƞŅėƞŅȮBenchmark

NDC (2573)
20-25%

14.14
MtCO2e

4,032
tCO2e

TVER credits

JCM credits

VVB

TPE

5.27
MtCO2e

ĮĶŃŏĴŇĬįĸĔŅĶĸħȮGHG őħĵ
ŏĪňĵĭĔńĭȮBAUĕŀĚĮĶŃŏĪĻ

Economy-wide 
(ĵĔŏĺƟĬȮLULUCF)

2563: 56.56MtCO2e

NAMA(2563)
7-20%

ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĸħȮGHG ĶŃħńĭőėĶĚĔŅĶ/ĔŇěĔĶĶĴĔŅĶĔŜŅľĬħŏĮƚŅľĴŅĵŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸĶŃħńĭĮĶŃŏĪĻ

*

* œĴƞĶĺĴĮƙŅœĴƟŐĸŃıŊŘĬĪňŗĽňŏĕňĵĺ
5.78MtCO2e
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ĔŅĶĭĶŇľŅĶěńħĔŅĶĔƠŅĞŏĶŊŀĬĔĶŃěĔ

Greenhouse Gas Management

How to measure?

GHG Protocol

ISO 14061-1

Carbon footprint

Etc.

How to control?

Law & Regulation

Technology/Innovation

Market Mechanism

Etc.

You Can't Manage 
What You Don't Measure

What You Cannot Measure, 
You Cannot Manage

 ĩƟŅĺńħœĴƞœħƟȮĔŖěńħĔŅĶœĴƞœħƟŏĝƞĬĔńĬ 
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ľĸńĔĔŅĶėŜŅĬĺĦCarbon Footprint

ĽĴĔŅĶıŊŘĬģŅĬĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔȮȮȮȮ;ȮȮȮĕƟŀĴŌĸĔŇěĔĶĶĴȮ×ȮėƞŅĔŅĶĮĸƞŀĵľĶŊŀħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔ



Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 

372.65 MtCO2eq

-85.97 MtCO2eq



Waste
10,446.94 GgCO2eq

4.26%

Agriculture
49,065.40 GgCO2eq

19.95%

Industrial
Processes and
Product Use

21,274.82 GgCO2eq
8.65%

Energy
165,092.40 GgCO2eq

67.14%

Energy
257,340.89 GgCO2eq

69.06%

Industrial
Processes and
Product Use

40,118.18 GgCO2eq
10.77%

Agriculture
58,486.02 GgCO2eq

15.69%

Waste
16,703.68 GgCO2eq

4.48%

245,899.56
GgCO2eq

372,648.77
GgCO2eq

(2000) (2018)

Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 



The majority of GHG emissions in 
energy sector were generated by Fuel 

combustion, consisting, Energy 
industry at around 103,055.20 

GgCO2eq.

Total direct GHG emissions from 
energy sector in 2018 were estimated 

to be 257,340.89 GgCO2eq.

1A1 Energy Industry
103,055.20 GgCO2eq 

40.05%

1A2 Manufacturing
Industries and Construction

52,078.20 GgCO2eq (20.24%)

1A3 Transport
75,029.65 GgCO2eq 

29.16%

1A4 Other sectors
16,884.56 GgCO2eq 

6.56%

1B Fugitive emission from fuel
10,293.28 GgCO2eq 

4.00%

257,340.89
GgCO2eq

Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 

ĳŅėıĸńĚĚŅĬȮ&Energy Sector)



Majority of GHG emission of IPPU 
sector were generated by mineral  

industry at around 20,574.76 
GgCO2 (51.28%), mainly consisting 
of cement production at around 

19,361.06 GgCO2eq.

Total direct GHG emission from IPPU 
in 2018 were estimated around 

40,118.18GgCO2eq.

2A Mineral Industry
20,574.46 GgCO2eq 

51.28%

2B Chemical Industry
13,307.30 GgCO2eq 

33.17%

2C1 Iron and Steel Production
512.20 GgCO2eq

1.28%

2D1 Lubricant Use
294.41 GgCO2eq

0.73%

2F1 Refrigeration and 
Air Conditioning

5,347.09 GgCO2eq 
1.33%

2G1 Electrical Equipment
82.72 GgCO2eq

0.21%

40,118.18
GgCO2eq

Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 

Industrial Process and Product Use (IPPU)



Majority of GHG emission of 
agriculture sector were generated by 
rice cultivation at around 29,990.25 

GgCO2eq

Total agriculture sector in 2018 were 
58,486.02GgCO2eq

3I Rice Cultivation
29,990.25 GgCO2eq (33.17%)

3A Enteric Fermentation
10,052.24 GgCO2eq (17.19%)

3B Manure Management
2,494.12 GgCO2eq (4.26%)

3C Field Burning of 
Agricultural Residues

1,706.82 GgCO2eq (2.92%)

3D Liming
27.59 GgCO2eq (0.05%)

3E Urea Fertilization
1,671.38 GgCO2eq (2.86%)

3F Direct N2O Emission from 
Managed Soils

8,715.01 GgCO2eq (14.90%)

3G Indirect N2O Emission from Managed Soils
3,259.34 GgCO2eq (5.57%)

3H Indirect N2O Emission from Managed Soils
569.27 GgCO2eq (0.97%)

58,486.02
GgCO2eq

Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 

Agriculture sector 
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In year 2018, LULUCF contributed to a 
net removal of 85,968.30 GgCO2eq, 

accounting for an increase by two folds 
compared with the year 2000.

GHG emissions/removals from LULUCF 
sector during 2000-2018 were 

estimated from three land categories 
(excluding; grassland, wetland, 
settlement, and other land).

4A Forest Land 
Remaining 
Forest Land

-26,803.34

4B Cropland 
Remaining 
Cropland

4C Land 
Converted
to Cropland

4D Land 
Converted

to Other Land

4E Biomass
Burning

-68,806.14

9,502.20

119.46 19.52

(2018)

Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 

Land Use, Land-Use Change, and Forestry (LULUCF) Sector



GHG emission in waste sector were 
mainly from solid waste disposal, at 

8,774.67 GgCO2eq (52.53%), and 
waste water treatment and discharge, 

at 7,635.72 GgCO2eq (52.53%).

Total direct emission from waste sector 
in year 2018 were estimated to be 

around 16,703.68GgCO2eq

5A Solid Waste Disposal
8,774.67 GgCO2eq (52.53%)

5B Biological treatment of 
Solid Waste

112.76 GgCO2eq (0.68%)

5C Incineration and Open 
Burning of Waste

180.54 GgCO2eq (1.08%)

5D Waster Treatment and 
Discharge

7,635.72 GgCO2eq (45.71%)

16,703.68
GgCO2eq

Ref: ThailandΩs Fourth National Communication, Ministry of Natural Resources and Environment 

Waste Sector
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ŴCarbon FootprintŵȮėŊŀŀŃœĶ

1) ĪĶŅĭĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗĮĸƞŀĵŀŀĔĴŅěŅĔĔŇěĔĶĶĴĨƞŅĚŕ

2)ĽŅĴŅĶĩěŜŅŐĬĔĽŅŏľĨŋĕŀĚĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗĴňĬńĵĽŜŅėńĠŐĸŃľŅŐĬĺĪŅĚ
ŏıŊŗŀĸħĕĬŅħĕŀĚėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢ

3)ŏĔŇħĔŅĶĭĶŇľŅĶěńħĔŅĶŏıŊŗŀĸħĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ŏıŊŗŀĽĬńĭĽĬŋĬĬőĵĭŅĵŐĸŃŏĮƚŅľĴŅĵĔŅĶĸħĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ

 ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢ ȮėŊŀȮĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗĮĸƞŀĵŀŀĔĴŅěŅĔźź.

įĸŇĨĳńĦĤƢŀĚėƢĔĶĭŋėėĸ ĭĶŇĔŅĶ

ĮĶŃőĵĝĬƢĕŀĚȮCF



CFPėŊŀȮĴŅĨĶģŅĬĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔĨĸŀħĺńĢěńĔĶĝňĺŇĨĕŀĚįĸŇĨĳńĦĤƢȮŐĭƞĚŀŀĔŏĮƦĬȮ
5 ĕńŘĬĨŀĬȮħńĚĬňŘ
ĕńŘĬĨŀĬȮ1:ĔŅĶœħƟĴŅĞŉŗĚĺńĨĩŋħŇĭ
ĕńŘĬĨŀĬȮ2:ĔŅĶįĸŇĨ
ĕńŘĬĨŀĬȮ3:ĔŅĶĔĶŃěŅĵĽŇĬėƟŅ
ĕńŘĬĨŀĬȮ4:ĔŅĶŒĝƟĚŅĬľĶŊŀĔŅĶĭĶŇőĳė
ĕńŘĬĨŀĬȮ5:ĔŅĶěńħĔŅĶĞŅĔľĸńĚŒĝƟĚŅĬ

Activity Data (AD) Emission Factor&EF)GHG Emissions =
ĮĶŇĴŅĦĔŅĶĮĸƞŀĵ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔ

ĕƟŀĴŌĸĔŇěĔĶĶĴ

X

ėƞŅĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ
Thai LCI Database

ĨńĺŀĵƞŅĚĔŅĶĶŅĵĚŅĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚįĸŇĨĳńĦĤƢ

ľĸńĔĔŅĶėŜŅĬĺĦ

1 2 3

4 5

ISO 14067 / ISO 14044 

ľĸńĔĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢ

ĔŅĶĪĺĬĽŀĭőħĵįŌƟĪĺĬĽŀĭŀŇĽĶŃ
(Third-party independent verification)



Page 15

ĶŌĮŐĭĭĔŅĶėŜŅĬĺĦėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢ

ĔŅĶĔĶŃěŅĵĽŇĬėƟŅ

ĔŅĶŒĝƟĚŅĬĔŅĶěńħĔŅĶĕŀĚŏĽňĵľĸńĚŒĝƟĚŅĬ

ĔŅĶįĸŇĨěńħľŅĺńĨĩŋħŇĭ

ĔŅĶįĸŇĨěńħľŅĺńĨĩŋħŇĭ

1. ĔŅĶěńħľŅĺńĨĩŋħŇĭ2. ĔŅĶįĸŇĨ3. ĔŅĶĔĶŃěŅĵĽŇĬėƟŅ4. ĔŅĶŒĝƟĚŅĬ/ĭĶŇőĳė5. ĔŅĶěńħĔŅĶĕŀĚŏĽňĵ
ľĸńĚŒĝƟĚŅĬ
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TimelineĕŀĚȮEU-CBAM

ĔĶŃĭĺĬĔŅĶĬŇĨŇĭńĠĠńĨŇĕŀĚȮEU

įŌƟĬŜŅŏĕƟŅěŃĨƟŀĚĶŅĵĚŅĬĕƟŀĴŌĸĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ
ŐĨƞĵńĚœĴƞĨƟŀĚĞŊŘŀ-ĽƞĚĴŀĭȮCBAM Certificate
ĶŃĵŃŏĺĸŅŏĮĸňŗĵĬįƞŅĬȮ2 ĮƖŐĶĔ

ĮƤěěŋĭńĬ

įƞŅĬėĺŅĴŏľŖĬĝŀĭŒĬŏĺĪňŏěĶěŅ
ĶŃľĺƞŅĚėĦŃĔĶĶĴŅīŇĔŅĶŐĸŃĶńģĽĳŅ
ŐľƞĚĽľĳŅıĵŋőĶĮȮŏĴŊŗŀĺńĬĪňŗȮ13 
īńĬĺŅėĴȮ2565 ŀĵŌƞŒĬĶŃľĺƞŅĚŏĺňĵĬ
ŏıŊŗŀĵŊĬĵńĬĴĨŇŏľŖĬĝŀĭěŅĔĶńģĽĴŅĝŇĔ

1 ĨŋĸŅėĴȮ2566

ÅėĶŀĭėĸŋĴĽŇĬėƟŅȮŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮ
ĞňŏĴĬĨƢȮĮŋƜĵȮŀĸŌĴŇŏĬňĵĴȮœĲĲƚŅȮœŁőħĶŏěĬȮ
ŏėĴňĳńĦĤƢĪňŗŒĝƟŏĮƦĬĽŅĶĨńŘĚĨƟĬĭŅĚĨńĺŐĸŃ
įĸŇĨĳńĦĤƢĮĸŅĵĬŘŜŅĭŅĚĨńĺĪňŗĔŜŅľĬħĞŉŗĚ
ĨƞŀŏĬŊŗŀĚěŅĔĔĸŋƞĴįĸŇĨĳńĦĤƢľĸńĔȮŏĝƞĬȮĬŖŀĨ
ŐĸŃĽĸńĔŏĔĸňĵĺȮ

ÁėŜŅĬĺĦĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚȮ
embedded emissions ĪńŘĚĮĸƞŀĵŐĭĭ
ĪŅĚĨĶĚȮ(Direct Emissions)ŐĸŃĪŅĚŀƟŀĴ
(Indirect Emissions)

ŏĶŇŗĴĴňįĸĭńĚėńĭŒĝƟ ŏĶŇŗĴĭńĚėńĭŒĝƟŏĨŖĴĶŌĮŐĭĭ

ÁįŌƟĬŜŅŏĕƟŅĨƟŀĚĞŊŘŀ-ĽƞĚĴŀĭȮCBAM 
Certificate ĨŅĴĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔ

ÁŀŅěĴňĔŅĶĕĵŅĵĶŅĵĔŅĶĽŇĬėƟŅĴŅĔĕŉŘĬȮĽŇĬėƟŅ
ĪňŗŀĵŌƞŒĬĽŅĕŅŀŋĨĽŅľĔĶĶĴĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀ
ĔŅĶĵƟŅĵģŅĬĔŅĶįĸŇĨȮŏĝƞĬȮŏėĴňĳńĦĤƢŀŇĬĪĶňĵƢ
ŐĸŃőıĸŇŏĴŀĶƢ

1 ĴĔĶŅėĴȮ2569

CBAM Certificates



&ĶŀĮĶŃŏĴŇĬŀňĔėĶńŘĚĳŅĵŒĬĽŇŘĬĽŋħĝƞĺĚŏĮĸňŗĵĬįƞŅĬĮƖȮ2569 ĨĸŀħěĬ
ĪŋĔĽŅĕŅĪňŗŀĵŌƞĳŅĵŒĨƟĶŃĭĭEU-ETS ěŃĨƟŀĚŀĵŌƞĳŅĵŒĬĴŅĨĶĔŅĶȮ
CBAM ĳŅĵŒĬĮƖȮ0351'

17

įŌƟĬŜŅŏĕƟŅĽŇĬėƟŅȮ&Declarant)ĨƟŀĚœħƟĶńĭ
ŀĬŋĠŅĨŒĬĔŅĶĬŜŅŏĕƟŅĽŇĬėƟŅĪňŗŀĵŌƞĳŅĵŒĨƟĭńĚėńĭ
ĕŀĚĔĸœĔCBAM ĴŅĵńĚŏĕĨĻŋĸĔŅĔĶĕŀĚ
ĽľĳŅıĵŋőĶĮ

Authorization

įŌƟĬŜŅŏĕƟŅĽŇĬėƟŅĴňľĬƟŅĪňŗĵŊŗĬCBAM Declaration ĳŅĵŒĬȮ
31 ı.ė. ĕŀĚŐĨƞĸŃĮƖȮĮĶŃĔŀĭħƟĺĵ

(1) ĕƟŀĴŌĸĮĶŇĴŅĦĽŇĬėƟŅĪňŗĬŜŅŏĕƟŅŒĬĶŃľĺƞŅĚ
ĮƖĮĢŇĪŇĬĪňŗįƞŅĬĴŅ

(2) ĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚĽŇĬėƟŅŐĸŃ
ěŜŅĬĺĬȮCBAMcertificatesĪňŗįŌƟĬŜŅŏĕƟŅĽŇĬėƟŅ
ěŃĨƟŀĚĽƞĚĴŀĭ

CBAM Declaration

įŌƟĬŜŅŏĕƟŅĽŇĬėƟŅĴňľĬƟŅĪňŗĽƞĚĴŀĭȮCBAM certificate

CBAM Certificates

Price
ėƞŅŏĜĸňŗĵĕŀĚĶŅėŅAuction ĽŇĪīŇŒĬĔŅĶĮĸƞŀĵ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔĳŅĵŒĨƟĶŃĭĭȮEU ETS

Penalties
40 ů100 EUR/tCO2e

įĸŒĝƟĭńĚėńĭė.Ļ. 2026 (ı,Ļ,Ȯ2569)ŒĝƟĭńĚėńĭŏĨŖĴĶŌĮŐĭĭȮŏĶŇŗĴĞŊŘŀȮCBAMcertificate
ĝƞĺĚŏĮĸňŗĵĬįƞŅĬŏĶŇŗĴŒĝƟĭńĚėńĭŏĜıŅŃľĬƟŅĪňŗŒĬĔŅĶĶŅĵĚŅĬĺńĬĪňŗȮ1Ĩ,ė,Ȯ2023ŐĪĬĪňŗėŅħœĺƟĔƞŀĬľĬƟŅĬňŘŒĬĺńĬĪňŗȮ1Ĵ,ė,Ȯ2023

ĳŅıĶĺĴĔŅĶħŜŅŏĬŇĬĚŅĬĔĸœĔȮCBAM ĕŀĚĽľĳŅıĵŋőĶĮȮ-ŒľĴƞ

Embedded Emissions
Direct emissions ěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨ
ĽŇĬėƟŅȮ(Scope 1)ŐĸŃĶĺĴĩŉĚIndirect 
Emissions (Scope 2)ĪňŗŏĔŇħěŅĔĔŅĶ
įĸŇĨœĲĲƚŅĪňŗĬŜŅĴŅŒĝƟŒĬĔŅĶįĸŇĨĽŇĬėƟŅ

įŌƟĬŜŅŏĕƟŅĽŇĬėƟŅĽŅĴŅĶĩœħƟĶńĭĔŅĶĸħĳŅĶŃŒĬĔŅĶ
ĽƞĚĴŀĭȮCBAM Certificates ŒĬĔĶĦň

ĨŅĴĽńħĽƞĺĬĪňŗœħƟĝŜŅĶŃȮCarbon price ŒĬ
ĮĶŃŏĪĻĨƟĬĔŜŅŏĬŇħĽŇĬėƟŅŐĸƟĺ

ĨŅĴĽńħĽƞĺĬĪňŗȮEU ŒľƟȮfree allocation Ĕńĭ
įŌƟĮĶŃĔŀĭĔŅĶĳŅĵŒĬĽľĳŅıĵŋőĮ

Verified

1

2

ĽŇĬėƟŅĪňŗŀĵŌƞĳŅĵŒĨƟĭńĚėńĭĕŀĚĔĸœĔCBAM

ľĴŅĵŏľĨŋ: ĴĨŇĪňŗĮĶŃĝŋĴėĦŃĴĬĨĶňŐľƞĚĽľĳŅıĵŋőĶĮŐĸŃĶńģĽĳŅĵŋőĶĮœħƟĭĶĶĸŋĕƟŀĨĔĸĚĝńŗĺėĶŅĺŏĔňŗĵĺĔńĭȮCBAM ŏĴŊŗŀĺńĬĪňŗȮ13 ī,ė,Ȯ65

ĬŜŅŏĕƟŅĽŇĬėƟŅ

1 2 3

ĳŅĵŒĬȮ31 ı.ė. ĕŀĚŐĨƞĸŃĮƖ

&ŀĵŌƞĳŅĵŒĨƟŏĚŊŗŀĬœĕ
ĞŉŗĚĶŀėĺŅĴĝńħŏěĬ'

ŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮĞňŏĴĬĨƢȮĮŋƜĵȮŀĸŌĴŇŏĬňĵĴȮœĲĲƚŅȮ
œŁőħĶŏěĬȮŏėĴňĳńĦĤƢĪňŗŒĝƟŏĮƦĬĽŅĶĨńŘĚĨƟĬĭŅĚĨńĺŐĸŃ
įĸŇĨĳńĦĤƢĮĸŅĵĬŘŜŅĭŅĚĨńĺĪňŗĔŜŅľĬħĞŉŗĚĨƞŀŏĬŊŗŀĚěŅĔ
ĔĸŋƞĴįĸŇĨĳńĦĤƢľĸńĔȮŏĝƞĬȮĬŖŀĨŐĸŃĽĸńĔŏĔĸňĵĺ

* ŀŅěĴňĔŅĶıŇěŅĶĦŅĮĶŃĔŅĻĶŅĵĔŅĶĽŇĬėƟŅŒĬĔĸŋƞĴ
ŏėĴňĳńĦĤƢŀŇĬĪĶňĵƢŐĸŃőıĸňŏĴŀĶƢŏıŇŗĴŏĨŇĴȮĔƞŀĬĮƖȮ2569



ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢĨŅĴľĸńĔĔŅĶȮEmbedded Emission

1. ĔŅĶěńħľŅĺńĨĩŋħŇĭ2. ĔŅĶįĸŇĨ3. ĔŅĶĕĬĽƞĚ4. ĔŅĶŒĝƟĚŅĬ/ĭĶŇőĳė5. ĔŅĶěńħĔŅĶĕŀĚŏĽňĵ
ľĸńĚŒĝƟĚŅĬĶĺĴŒĬĔĶĦňȮComplex goodsĞŉŗĚĴňĔŅĶŒĝƟȮ

Simple goods ŏĮƦĬĺńĨĩŋħŇĭ
Simple goods ŐĸŃȮ
Complex goods

18

ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚ
ěŅĔĔŅĶįĸŇĨĽŇĬėƟŅ(Scope 1)

ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚŀƟŀĴěŅĔĔŅĶ
ŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶįĸŇĨĽŇĬėƟŅ(Scope 2)

Embedded Emissions ĳŅĵŒĨƟĴŅĨĶŅĔŅĶȮCBAM 
ěŃĩŌĔėŜŅĬĺĦěŅĔĪńŘĚĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪńŘĚȮ

ŴĪŅĚĨĶĚŵȮŐĸŃȮŴĪŅĚŀƟŀĴŵ

CBAM EmbeddedEmissions= 
ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚ



Ã­îâúæ Ô èòÚØöć 28ÂùâáóßòÚÙ° 2566

îÈÅ°ÂóäÛäõìóäÉòÕÂóäÂ®óÌÿäøîÚÂäñÉÂ (îÈÅ°ÂóäâìóËÚ)

THAILAND GREENHOUSE GAS MANAGEMENT ORGANIZATION (PUBLIC ORGANIZATION) 

Åóä°ÛîÚàùÖßäõĈÚØ°ÃîÈÝæõÖáòÔÒ°

CARBON FOOTPRINT OF 

PRODUCT (CFP)

ÿäõćâëä­óÈëääÅ°ÿÚøĈîìó

Õ­èãÖòèÿîÈăÕ­ÿæã!

ëä­óÈÅèóâĀÖÂÖ¬óÈĂÚĀÛÛÃîÈ

ÅùÔ

ÿÜ­óìâóã

ÿäõćâëä­óÈëääÅ°ÿÚøĈîìó

Õ­èãÖòèÿîÈăÕ­ÿæã!

ëä­óÈÅèóâĀÖÂÖ¬óÈĂÚĀÛÛÃîÈ

ÅùÔ

ÅèóâÝõÕìèòÈ

Üö 2566 äèâØòĈÈìâÕ

620ÝæõÖáòÔÒ° 

76 ÛäõêòØ

6,226ÝæõÖáòÔÒ° 

746 ÛäõêòØ

ë×õÖõÃîÈāÅäÈÂóä

ÜäñÿáØîùÖëóìÂääâÉČóÚèÚ (ÛäõêòØ)

îóìóäĀæñÿÅäøćîÈÕøćâ339

ăâ­ĀæñãóÈßóäó56

Â¬îëä­óÈ 69

ßæóëÖõÂĀæñÛääÉùáòÔÒ°ßæóëÖõÂ45

ëõćÈØî 35

ÜõāÖäÿæöãâĀæñëóäÿÅâö43

ÂäñÕóêĀæñÛääÉùáòÔÒ°ÂäñÕóê22

îøćÚą 137
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ĜĸŅĔĸħőĸĔĶƟŀĬ|  CARBON FOOTPRINT REDUCTION (CFR) 

ěŅĔėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢȮ,,,,,,,,,,ȮĵĔĶŃħńĭĽŌƞȮŴĜĸŅĔĸħőĸĔĶƟŀĬŵ

ŏėĶŊŗŀĚľĴŅĵĶńĭĶŀĚĔŅĶĸħėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚ
įĸŇĨĳńĦĤƢȮŴĜĸŅĔĸħőĸĔĶƟŀĬŵ

įĸŇĨĳńĦĤƢĬńŘĬœħƟįƞŅĬĔŅĶĸħĮĶŇĴŅĦ
ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĨĸŀħĺńĢěńĔĶĝňĺŇĨ

ŏĔĦĤƢĔŅĶıŇěŅĶĦŅȮ+ėƞŅėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĸħĸĚĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭĶƟŀĵĸŃȮ0

1. ėƞŅėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢĮƖĮƤěěŋĭńĬȮŏĮĶňĵĭŏĪňĵĭĔńĭėƞŅėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢŒĬĮƖģŅĬ

ĸħĸĚȮĴŅĔĔĺƞŅȮľĶŊŀȮŏĪƞŅĔńĭȮ0%

2. ėƞŅėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢĮƖĮƤěěŋĭńĬȮĨŗŜŅĔĺƞŅľĶŊŀŏĪƞŅĔńĭ
ŏĔĦĤƢŏĮĶňĵĭŏĪňĵĭĽĴĶĶĩĬŃȮ(Benchmark) ĕŀĚŐĨƞĸŃĔĸŋƞĴįĸŇĨĳńĦĤƢ

ľĶŊŀ



ÊæóÂæÕāæÂä­îÚ

CARBON  FOOTPRINT

REDUCTION(CFR) 

îÈÅ°ÂóäÛäõìóäÉòÕÂóäÂ®óÌÿäøîÚÂäñÉÂ (îÈÅ°ÂóäâìóËÚ) THAILAND GREENHOUSE GAS MANAGEMENT ORGANIZATION (PUBLIC ORGANIZATION) 

Ã­îâúæ Ô èòÚØöć 28ÂùâáóßòÚÙ° 2566

Üö 2566 äèâØòĈÈìâÕ

61ÝæõÖáòÔÒ° 

14 ÛäõêòØ

877ÝæõÖáòÔÒ° 

124ÛäõêòØ

ë×õÖõÃîÈāÅäÈÂóä

ÜäñÿáØîùÖëóìÂääâ
ÉČóÚèÚ

(ÛäõêòØ)

îóìóäĀæñÿÅäøćîÈÕøćâ48

Â¬îëä­óÈ 19

ßæóëÖõÂĀæñÛääÉùáòÔÒ°ßæóëÖõÂ 13

îøćÚą 44

ÖòĈÈĀÖ¬ÿäõćâÕČóÿÚõÚÂóä ÉÚ×÷ÈÜòÉÉùÛòÚ 

âöÂ®óÌÿäøîÚÂäñÉÂØöćæÕăÕ­

5,785,135

ÖòÚÅóä°ÛîÚăÕîîÂăÌÕ°

ÿÊßóñÜöÈÛÜäñâóÔ 

2566

âöÂ®óÌÿäøîÚÂäñÉÂØöćæÕăÕ­ 

225,083

ÖòÚÅóä°ÛîÚăÕîîÂăÌÕ°
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ŏĔĦĤƢĔŅĶĶńĭĶŀĚįĸŇĨĳńĦĤƢȮCE-CFP 

No
ҾҝӅқҞҧҶҗҢҳҕғӨ
ҥҷӂҍҾ҆Ҷҧ

Yes

ҞҧҶҗҢҳҕғӨҌқҶҖҾҖҷҤҩ҃ҳқ

ҞҧҶҗҢҳҕғӨ 
CE

ҙҷӆӁҌӥҩҳҬҖҺӁҭңӤ

ҞҧҶҗҢҳҕғӨ
ÅҞӤҴқ҃ҥҲҜҩқ҃ҴҥҭңҺқҾҩҷҤқӁқҥһҝҿҜҜҗӤҴ҉ӄ 
Å҆ҥүҜ҆ҧҺңҙҳӇ҉ B2B ҿҧҲ B2C
Åңҷҧҳ҃ҫҕҲҙҴ҉҃ҴҤҢҴҠҙҷӆҊҳҜҗӥү҉ӂҖӥ

ңҷҬҳҖҬӤҩқҥҷӂҍҾ̓ҶҧүҤӤҴ҉қӥүҤ 20% ҿҧҲ
ҾҝӅқҩҳҬҖҺҥҷӂҍҾ҆ҶҧҌқҶҖ Post -consumer waste 

ҭҥҹү Pre-consumer waste

҆ӋҴқҩҕ CFP ҄ ү҉ҞҧҶҗҢҳҕғӨ CE җӥү҉ӂңӤңҴ҃҃ҩӤҴ CFP ҄ ү҉ҞҧҶҗҢҳҕғӨҾҖҷҤҩ҃ҳқҙҷӆӁҌӥҩҳҬҖҺ Virgin

ӂҖӥ҃ ҴҥҥҳҜҥү҉ҾҝӅқҞҧҶҗҢҳҕғӨ CE-CFP

Yes

ҞӤҴқ҃ҴҥҥҳҜҥү҉ҾҝӅқ
ҞҧҶҗҢҳҕғӨҾҪҥҫҒ҃ҶҊ

ҭңҺқҾҩҷҤқ

ҾҝӅқҞҧҶҗҢҳҕғӨҊҴ҃
1. ҃ҴҥҝҥҳҜҬҢҴҠ (Recondition)
2. ҃ҴҥҝҥҳҜҝҥҺ҉ӁҭңӤ (Refurbish) 
3. ҃ҴҥҞҧҶҗӁҭңӤ (Remanufacturing)
4. ҃ҴҥҭңҺқҾҩҷҤқӁҭӥ҆Һҕ҆ӤҴҾҠҶӆң (Upcyc le)
5. ҃ҴҥҤ҃ҥҲҖҳҜ (Upgrade)

YesYes

Yes

ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚįĸŇĨĳńĦĤƢŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ
&Carbon Footprint of Circular Economy Product: CE-CFP) 



ÜäñÿáØîùÖëóìÂääâÉČóÚèÚ (ÛäõêòØ)

ãóÚãÚÖ° 2

îæúâõÿÚöãâĀæñÂäñǕ îÈ3

Â¬îëä­óÈ 4

ëõćÈØî 3

ÜõāÖäÿæöćãâ ÜõāÖäÿÅâö ĀæñÿÅâöáòÔÒ° 3

ßæóëÖõÂĀæñÛääÉùáòÔÒ°3

ÂäñÕóêĀæñÛääÉùáòÔÒ°1

îøćÚą 0

Üö 2566 äèâØòĈÈìâÕ

18 ÝæõÖáòÔÒ° 

4ÛäõêòØ

65ÝæõÖáòÔÒ° 

19ÛäõêòØ

ë×õÖõÃîÈāÅäÈÂóä
Åóä°ÛîÚàùÖßäõĈÚØ°ÃîÈ

ÝæõÖáòÔÒ°ÿéäêÑÂõÉ

ìâùÚÿèöãÚ

CARBON FOOTPRINT OF 

CIRCULAR ECONOMY 

PRODUCT (CE-CFP)

Ã­îâúæ Ô èòÚØöć 28

ÂùâáóßòÚÙ° 2566
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CFOėŊŀȮĴŅĨĶģŅĬĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔ
ĕŀĚŀĚėƢĔĶȮŐĭƞĚŀŀĔŏĮƦĬȮ3 ĮĶŃŏĳĪħńĚĬňŘ
ĮĶŃŏĳĪȮ1: ĔŇěĔĶĶĴĔŅĶŏįŅœľĴƟőħĵĨĶĚŐĸŃĔŅĶĶńŗĺœľĸ
ĮĶŃŏĳĪȮ2:ĔŇěĔĶĶĴĔŅĶĬŜŅŏĕƟŅıĸńĚĚŅĬŏĕƟŅĴŅŒĝƟ
ĮĶŃŏĳĪȮ3:ĔŇěĔĶĶĴĔŅĶěƟŅĚŏľĴŅľĶŊŀĬŀĔĕŀĭŏĕĨŀĚėƢĔĶ

ĨńĺŀĵƞŅĚĔŅĶĶŅĵĚŅĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚŀĚėƢĔĶ

Activity Data 
(AD)

Emission Factor GWP100 AR5GHG Emissions = X

ĮĶŇĴŅĦĔŅĶĮĸƞŀĵ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔ

ĕƟŀĴŌĸĔŇěĔĶĶĴ

X

ėƞŅĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮIPCC 
Vol.2 table 2.2, DEDE, AR5

ėƞŅĻńĔĵĳŅıŒĬĔŅĶĪŜŅ
ŒľƟŏĔŇħĽĳŅĺŃőĸĔĶƟŀĬ

ľĸńĔĔŅĶėŜŅĬĺĦ

ĔŅĶĪĺĬĽŀĭőħĵįŌƟĪĺĬĽŀĭŀŇĽĶŃ
(Third-party independent verification)

ISO 14064-1 / ISO 14064-3
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1) ĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶŏįŅœľĴƟĪňŗŀĵŌƞ
ĔńĭĪňŗȮ&Stationary combustion)

Á ĔŅĶįĸŇĨœĲĲƚŅȮėĺŅĴĶƟŀĬȮŐĸŃœŀĬŘŜŅȮŏıŊŗŀŒĝƟŏŀĚĳŅĵŒĬŀĚėƢĔĶȮŐĸŃ-ľĶŊŀȮ
ŏıŊŗŀĔŅĶĽƞĚŀŀĔȮľĶŊŀȮŐěĔěƞŅĵŒľƟŐĔƞįŌƟŒĝƟĚŅĬĬŀĔĕŀĭŏĕĨŀĚėƢĔĶŐĸŃĔŅĶ
ĽŌĠŏĽňĵĪňŗŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚĔŅĶĽƞĚįƞŅĬıĸńĚĚŅĬœĲĲƚŅȮėĺŅĴĶƟŀĬȮľĶŊŀœŀĬŘŜŅ

Á ĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚěŅĔĔŅĶŒĝƟĚŅĬĕŀĚŀŋĮĔĶĦƢŐĸŃ-ľĶŊŀŏėĶŊŗŀĚěńĔĶĪňŗ
ŀĚėƢĔĶŏĮƦĬŏěƟŅĕŀĚȮľĶŊŀŏĝƞŅŏľĴŅĴŅŐĨƞŀĚėƢĔĶĶńĭįŇħĝŀĭėƞŅŒĝƟěƞŅĵĕŀĚ
ĬŘŜŅĴńĬŏĝŊŘŀŏıĸŇĚBoiler, Burner, Kiln, Diesel Generator, Diesel Fire 
Pump, ŏėĶŊŗŀĚĨńħľĠƟŅ

Á ĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟŒĬĔŅĶľŋĚĨƟĴĳŅĵŒĬŀĚėƢĔĶ*ȮŏĨŅľŋĚĨƟĴŀŅľŅĶ
Á ĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚĮĶŃŏĳĪĨƞŅĚŕĝŋħŏĝŊŗŀĴŐĭĭŒĝƟŐĔƠĽľĶŊŀŀŃŏĞĨŇĸňĬ*Ȯ
ĝŋħĨńħŐĭĭŒĝƟŐĔƠĽ*ȮĔŅĶŏįŅĕĵŃ-ĕŀĚŏĽňĵ*ȮĔŅĶŏįŅĩŅĚıŊŘĬĪňŗĶĺĴĩŉĚĔŅĶŏįŅ
œľĴƟŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸ

CO2, CH4, N2O

Scope1: Direct GHG Emissions and Removals
ĶŌĮŐĭĭĔŅĶŏĔŖĭĕƟŀĴŌĸ



Page 26

0'ȮĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬěŅĔŏįŅœľĴƟĪňŗĴňĔŅĶŏėĸŊŗŀĬĪňŗȮ&Mobile combustion)
ĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚĪňŗŏĔŇħĕŉŘĬěŅĔŐľĸƞĚĪňŗĴňĔŅĶŏėĸŊŗŀĬĪňŗœħƟȮŏĝƞĬȮĵŅĬıŅľĬŃȮŏĮƦĬĨƟĬ

Scope1: Direct GHG Emissions and Removals

ÇMobile Source (On-road):
oĵŅĬıŅľĬŃĨƞŅĚȮŕȮ

ÇMobile Source (Off-road): 
ŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚěńĔĶĪňŗŏėĸŊŗŀĬĪňŗœħƟȮ

o Forklift, Ķĩĕŋħ*ȮĶĩĨńĔ*ȮĶĩĨńħ
ľĠƟŅ

ÇRailway, Waterborne 
Navigation, Aviation 

oĶĩœĲ*ȮŏĶŊŀ*ȮŏėĶŊŗŀĚĭŇĬ*Ȯ
ŏŁĸŇėŀĮŏĨŀĶƢȮ

ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚěŅĔĔŅĶŏįŅœľĴƟŐĭĭŏėĸŊŗŀĬĪňŗȮėŊŀȮĔŅĶŏįŅœľĴƟ
ŏĝŊŘŀŏıĸŇĚȮŒĬŀŋĮĔĶĦƢĕĬĽƞĚȮŏĝƞĬȮĵŅĬĵĬĨƢȮĶĩĭĶĶĪŋĔȮŏĶŊŀȮŏėĶŊŗŀĚĭŇĬȮĶĩœĲȮ
ĶĩĲŀĸƢėĸŇĲĪƢȮŏĮƦĬĨƟĬ

ĶŌĮŐĭĭĔŅĶŏĔŖĭĕƟŀĴŌĸ
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1'ȮĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔőħĵĨĶĚěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨ
ĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬěŅĔĔĶŃĭĺĬĔŅĶœħƟŐĔƞȮĔĶŃĭĺĬĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔ

ĮĢŇĔŇĶŇĵŅŏėĴňĳŅĵŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮŏĝƞĬȮĔĶŃĭĺĬĔŅĶȮCalcinations ĕŀĚĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢ

Scope1: Direct GHG Emissions and Removals

CO2, N2O
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2'ȮĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶĶńŗĺœľĸȮŐĸŃŀŊŗĬŕ

üĔŅĶĶńŗĺĞŉĴĕŀĚĔƠŅĞŏĶŊŀĬĔĶŃěĔŀŀĔĽŌƞĭĶĶĵŅĔŅĻĳŅĵĬŀĔȮĪňŗŏĔŇħĕŉŘĬȮĦȮĭĶŇŏĺĦĶŀĵŏĝŊŗŀĴĕƟŀĨƞŀĪƞŀĕŀĚŀŋĮĔĶĦƢĪňŗ
ĨńŘĚŀĵŌƞĳŅĵŒĬŀĚėƢĔĶȮŏĝƞĬȮľĶŊŀĔŅĶĶńŗĺœľĸĕŀĚĽŅĶĪŜŅėĺŅĴŏĵŖĬľĶŊŀĔƠŅĞŏĶŊŀĬĔĶŃěĔŀŊŗĬŕȮěŅĔŀŋĮĔĶĦƢĨƞŅĚŕȮŒĬĕĦŃĪŜŅ
ĔŅĶĞƞŀĴĭŜŅĶŋĚ
üĔŅĶĶńŗĺœľĸĕŀĚĔƠŅĞŏĶŊŀĬĔĶŃěĔěŅĔľĬƞĺĵįĸŇĨĵƞŀĵĳŅĵŒĬőĶĚĚŅĬȮŏĝƞĬȮĔŅĶĶńŗĺœľĸĕŀĚĔƠŅĞĞńĸŏĲŀĶƢŏŁŖĔĞŅĲĸŌ
őŀœĶħƢȮ&SF6) ěŅĔȮSwitchgear 
üĔŅĶŒĝƟŀŋĮĔĶĦƢħńĭŏıĸŇĚĮĶŃŏĳĪĪňŗĽŅĴŅĶĩĔƞŀŒľƟŏĔŇħĔƠŅĞŏĶŊŀĬĔĶŃěĔœħƟ
üĔƠŅĞĴňŏĪĬĪňŗŏĔŇħĕŉŘĬěŅĔĔĶŃĭĺĬĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵŐĸŃľĸŋĴİƤĚĔĸĭĕŀĚŏĽňĵĪňŗĴňĽŅĶŀŇĬĪĶňĵƢŏĮƦĬŀĚėƢĮĶŃĔŀĭ
üĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶŒĝƟĮŋƜĵȮľĶŊŀĽŅĶŏėĴňŏıŊŗŀĔŅĶĞńĔĸƟŅĚľĶŊŀĪŜŅėĺŅĴĽŃŀŅħĳŅĵŒĬŀĚėƢĔĶ

Scope1: Direct GHG Emissions and Removals

CO2, HFCs, PFCs, NF3, SF6
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3'ȮĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔőħĵĨĶĚěŅĔĕŀĚĝňĺĴĺĸȮ&ħŇĬŐĸŃĮƙŅœĴƟ'

üĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚȮŐĸŃĔŅĶħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĔŅĶŒĝƟĪňŗħŇĬȮŐĸŃ
ĮƙŅœĴƟ
üĔŅĶĮĸƞŀĵĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚȮěŅĔıŊŘĬĪňŗĮƙŅœĴƟœĮŏĮƦĬıŊŘĬĪňŗĮĻŋĽńĨĺƢȮľĶŊŀıŊŘĬĪňŗŏĔļĨĶĔĶĶĴȮ
ěŅĔıŊŘĬĪňŗĝŋƞĴĬŘŜŅœĮŏĮƦĬıŊŘĬĪňŗŏĔļĨĶĔĶĶĴ

Scope1: Direct GHG Emissions and Removals

CO2, CH4, N2O



Page 30

1) ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħěŅĔœĲĲƚŅĪňŗĩŌĔĬŜŅŏĕƟŅěŅĔĳŅĵĬŀĔŏıŊŗŀŒĝƟĚŅĬĳŅĵŒĬŀĚėƢĔĶ

2) ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħěŅĔıĸńĚĚŅĬĬŜŅŏĕƟŅŀŊŗĬȮŕȮŏĝƞĬȮœŀĬŘŜŅȮėĺŅĴĶƟŀĬȮėĺŅĴŏĵŖĬŀŅĔŅĻŀńħ

Scope2: Energy Indirect GHG Emissions

ĶŌĮŐĭĭĔŅĶŏĔŖĭĕƟŀĴŌĸ

................ kWh/ŏħŊŀĬ

................ kWh/ĮƖ



Scope3: Other Indirect GHG Emissions
SCOPE 1: Direct GHG emissions and removalsSCOPE 1: Direct GHG emissions and removals
SCOPE 2: Energy indirect GHG emissionsSCOPE 2: Energy indirect GHG emissions

SCOPE 3: Other indirect emissions

SCOPE 3: Indirect GHG emissions from 
transportation

4) Upstream transportation and distribution
9) Downstream transportation and distribution
7) Employee commuting
6) Business travel

SCOPE 4: Indirect GHG emissions from 
products used by organization)

1) Purchased goods and services
2) Capital goods 

3) Fuel-and energy related activities
5) Waste generated in operations
8) Upstream leased assets

SCOPE 5: Indirect GHG emissions associated 
with the use of products from the 
organization

10) Processing of sold products
11) Use of sold products
13) Downstream leased assets
12) End-of-life treatment of sold products
15) Investments

SCOPE 6: Indirect GHG emissions from other 
sources

14) Franchises 



Page 32

ėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚȮCFP ŐĸŃȮCFO
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ŐĭĭȮ56-1 One Report ĕŀĚȮĔĸĨ,
ŐĭĭŐĽħĚĶŅĵĔŅĶĕƟŀĴŌĸĮĶŃěŜŅĮƖȮ-ȮĶŅĵĚŅĬĮĶŃěŜŅĮƖ
ŐĽħĚĕƟŀĴŌĸĕńŘĬĨŗŜŅĪňŗĭĶŇļńĪĪňŗŀŀĔľĸńĔĪĶńıĵƢȮ
&ŴĭĶŇļńĪŵ'ȮĨƟŀĚŏĮƕħŏįĵ

ĽƞĺĬĪňŗȮ1   ĔŅĶĮĶŃĔŀĭīŋĶĔŇěŐĸŃįĸĔŅĶħŜŅŏĬŇĬĚŅĬ

ĽƞĺĬĪňŗȮ2   ĔŅĶĔŜŅĔńĭħŌŐĸĔŇěĔŅĶ

1.őėĶĚĽĶƟŅĚŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĔĸŋƞĴĭĶŇļńĪ
2.ĔŅĶĭĶŇľŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ
3.ĔŅĶĕńĭŏėĸŊŗŀĬīŋĶĔŇěŏıŊŗŀėĺŅĴĵńŗĚĵŊĬ
4.ĔŅĶĺŇŏėĶŅŃľƢŐĸŃėŜŅŀīŇĭŅĵĕŀĚİƙŅĵěńħĔŅĶ
5.ĕƟŀĴŌĸĪńŗĺœĮŐĸŃĕƟŀĴŌĸĽŜŅėńĠŀŊŗĬ

6. ĬőĵĭŅĵĔŅĶĔŜŅĔńĭħŌŐĸĔŇěĔŅĶ
7. őėĶĚĽĶƟŅĚĔŅĶĔŜŅĔńĭħŌŐĸĔŇěĔŅĶȮŐĸŃĕƟŀĴŌĸĽŜŅėńĠł
8. ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĽŜŅėńĠħƟŅĬĔŅĶĔŜŅĔńĭħŌŐĸĔŇěĔŅĶ
9. ĔŅĶėĺĭėŋĴĳŅĵŒĬŐĸŃĶŅĵĔŅĶĶŃľĺƞŅĚĔńĬ

ĽƞĺĬĪňŗȮ3   ĚĭĔŅĶŏĚŇĬ

ĽƞĺĬĪňŗȮ4   ĔŅĶĶńĭĶŀĚėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸ

ĔŅĶŏĮƕħŏįĵĕƟŀĴŌĸĔƠŅĞŏĶŊŀĬĔĶŃěĔ

ŏĮƕħŏįĵŐĬĺĬőĵĭŅĵ
ėĦŃĔĶĶĴĔŅĶĭĶŇļńĪŒĬŏĶŊŗŀĚĬňŘ

ĶŃĭŋĝŊŗŀįŌƟĪĺĬĽŀĭ

ŏĮƕħŏįĵĕƟŀĴŌĸĔŅĶĮĸƞŀĵȮGHG
ĨŅĴĴŅĨĶģŅĬĽŅĔĸľĶŊŀŏĪňĵĭŏĪƞŅCFO

ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗĽŜŅėńĠ
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ÅĶŃĭŋĔŇěĔĶĶĴľĸńĔĪňŗĔƞŀŒľƟŏĔŇħȮGHG ěŅĔĔŅĶħŜŅŏĬŇĬīŋĶĔŇě
ĨńŘĚŐĨƞĨƟĬĬŘŜŅĩŉĚĮĸŅĵĬŘŜŅ
Direct Emissions & Indirect Emissions
ÅĶŃĭŋĺŇīňĔŅĶĭĶŇľŅĶěńħĔŅĶŏıŊŗŀĸħĔŅĶĮĸƞŀĵȮGHG ĶĺĴĪńŘĚ
įĸĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĮƖĪňŗįƞŅĬĴŅȮŐĸŃŏĮĶňĵĭŏĪňĵĭĕƟŀĴŌĸ
ÅĶŃĭŋĕƟŀĴŌĸĮĶŇĴŅĦĔŅĶĮĸƞŀĵȮGHG ĪńŘĚĪŅĚĨĶĚŐĸŃ
ĪŅĚŀƟŀĴȮĶĺĴĪńŘĚĮĶŇĴŅĦĔŅĶĮĸƞŀĵȮGHG ĕŀĚĪńŘĚŀĚėƢĔĶ
ÅĶŃĭŋŏĮƚŅľĴŅĵȮŐĬĺĪŅĚȮŐĸŃĔĸĵŋĪīƢȮŏıŊŗŀĸħĮƤĠľŅȮ

GHG ěŅĔīŋĶĔŇěŒĬŀĬŅėĨ
ÅĶŃĭŋĴŅĨĶģŅĬĪňŗŒĝƟŒĬĔŅĶėŜŅĬĺĦȮŐĸŃĶŃĭŋįŌƟĪĺĬĽŀĭ-
įŌƟĪňŗŒľƟĔŅĶĶńĭĶŀĚ

3.3 (4)

3.3 (4)



ÅŒľƟŏĮƕħŏįĵĕƟŀĴŌĸĔŅĶĮĸƞŀĵĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔĨŅĴĴŅĨĶģŅĬĽŅĔĸ
ľĶŊŀŏĪňĵĭŏĪƞŅ

ÅĶŃĭŋįŌƟĪĺĬĽŀĭĪňŗĕŉŘĬĪŃŏĭňĵĬĔńĭȮ
TGOľĶŊŀĴňįĸĚŅĬŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĶŃħńĭĽŅĔĸ

ĔĶĦňĭĶŇļńĪœĴƞœħƟěńħĪŜŅĕƟŀĴŌĸĔŅĶĮĸƞŀĵ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔȮĨƟŀĚĶŃĭŋŏľĨŋįĸ
ĮĶŃĔŀĭħƟĺĵ

35

GHG Emissions Disclosure CDP GRI DJSI/CSA SEC

Emissions 
Scope

Scope 1 ṉ ṉ ṉ ĪŅĚĨĶĚ

Scope 2 ṉ ṉ ṉ ĪŅĚŀƟŀĴ

Scope 3 ṉ ṉ ṉ

Scope 3 
Emissions

Split by GHG Protocol 
sources category

ṉ
recommende

d
ṉ

Disclose/explain any 
exclusions

ṉ

Explanation of 
methodologies used

ṉ ṉ ṉ

Verification 3rd Party verification ṉ

External 
assurance for 
sustainability 

report

ṉ ṉ

ĔŅĶŏĮƕħŏįĵĕƟŀĴŌĸĔƠŅĞŏĶŊŀĬĔĶŃěĔĳŅĵŒĨƟĴŅĨĶģŅĬĔŅĶĶŅĵĚŅĬĨƞŅĚȮŕ

ĶŅĵĚŅĬȮOne Report

ĽŅĴŅĶĩŒĝƟȮCFO 
ŒĬĔŅĶĶŅĵĚŅĬ

ĴňįĸŒĝƟĭńĚėńĭĨńŘĚŐĨƞȮ1 Ĵ.ė. 2565
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ĔŅĶĮĶŃŏĴŇĬŐĸŃĶŅĵĚŅĬĕƟŀĴŌĸĔƠŅĞŏĶŊŀĬĔĶŃěĔĶŃħńĭěńĚľĺńħ

GPCėŊŀȮĴŅĨĶģŅĬĔŅĶěńħĪŜŅĶŅĵĚŅĬĕƟŀĴŌĸ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔĶŃħńĭŏĴŊŀĚȮ
ŐĭƞĚŏĮƦĬ3 ĕŀĭŏĕĨĔŅĶĮĶŃŏĴŇĬȮėŊŀȮ
ĕŀĭŏĕĨĪňŗȮ1 ĔŇěĔĶĶĴĳŅĵŒĬěńĚľĺńħȮ
ĕŀĭŏĕĨĪňŗȮ2 ĔŅĶŒĝƟœĲĲƚŅĪňŗĬŜŅŏĕƟŅĴŅĳŅĵŒĬ
ěńĚľĺńħȮ
ĕŀĭŏĕĨĪňŗȮ3 ĔŇěĔĶĶĴĳŅĵĬŀĔěńĚľĺńħȮ
őħĵĮĶŃŏĴŇĬĔŇěĔĶĶĴŒĬȮ5 ĳŅėĽƞĺĬ

ĳŅėıĸńĚĚŅĬĳŅėĕĬĽƞĚĳŅėĔŅĶěńħĔŅĶ
ĕŀĚŏĽňĵ

ĳŅėĔĶŃĭĺĬĔŅĶ
ŀŋĨĽŅľĔĶĶĴŐĸŃ
ĔŅĶŒĝƟįĸŇĨĳńĦĤƢȮ

ĳŅėŏĔļĨĶȮĮƙŅœĴƟȮ
ŐĸŃĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢĪňŗħŇĬȮ&AD = ĔŅĶŒĝƟĬŘŜŅĴńĬħňŏĞĸ

ĔƠŅĞľŋĚĨƟĴȮĬŘŜŅĴńĬŏĨŅȮ
œĲĲƚŅȮłĸł'

&ĔŅĶŒĝƟĬŘŜŅĴńĬħňŏĞĸȮ
ĬŘŜŅĴńĬŏĭĬĞŇĬȮ

ĬŘŜŅĴńĬŐĔƠĽőĞŁŀĸƢȮĬŘŜŅĴńĬ
ŏėĶŊŗŀĚĭŇĬȮłĸł'

&ĮĶŇĴŅĦĕĵŃȮĮĶŇĴŅĦ
ĬŘŜŅŏĽňĵȮŀĚėƢĮĶŃĔŀĭ
ĕĵŃłĸł'

&ĮĶŇĴŅĦĔŅĶįĸŇĨĕŀĚ
ŀŋĨĽŅľĔĶĶĴȮĮŌĬȮŐĔƟĺȮ
ŏľĸŖĔȮŏėĴň'

&ıŊŘĬĪňŗŏĔļĨĶĔĶĶĴȮ
ěŜŅĬĺĬĮĻŋĽńĨĺƢĔŅĶŏįŅ
ĝňĺĴĺĸȮłĸł'

1 2 3 4 5

ĨńĺŀĵƞŅĚĔŅĶĶŅĵĚŅĬĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĨŅĴėŌƞĴŊŀȮGPC

GHG Emissions
ĮĶŇĴŅĦĔŅĶĮĸƞŀĵ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔ

Activity Data (AD)

ĕƟŀĴŌĸĔŇěĔĶĶĴ

Emission Factor (EF)

ėƞŅĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬ
ĔĶŃěĔ

GWP 100

ėƞŅĻńĔĵĳŅıŒĬĔŅĶĪŜŅŒľƟ
ŏĔŇħĳŅĺŃőĸĔĶƟŀĬ

= x x

ľĸńĔĔŅĶėŜŅĬĺĦ



CFEventėŊŀȮĴŅĨĶģŅĬĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ
ĕŀĚĚŅĬŀňŏĺƟĬĪƢȮŐĭƞĚŀŀĔŏĮƦĬȮ3 ĮĶŃŏĳĪħńĚĬňŘ
ĮĶŃŏĳĪȮ1: ĔŇěĔĶĶĴĔŅĶŏįŅœľĴƟőħĵĨĶĚŐĸŃĔŅĶĶńŗĺœľĸ
ĮĶŃŏĳĪȮ2:ĔŇěĔĶĶĴĔŅĶĬŜŅŏĕƟŅıĸńĚĚŅĬŏĕƟŅĴŅŒĝƟ
ĮĶŃŏĳĪȮ3:ĔŇěĔĶĶĴĔŅĶěƟŅĚŏľĴŅľĶŊŀĬŀĔĕŀĭŏĕĨŀĚėƢĔĶ

ĮĶŃŏĳĪ2 ĮĶŃŏĳĪ1 ĮĶŃŏĳĪ3

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟŒĬĚŅĬȮ&kWh' LPGĮĶŋĚŀŅľŅĶȮ&kg' ĮĶŃŏĳĪĵŅĬıŅľĬŃ

ıĸńĚĚŅĬœŀĬŘŜŅľĶŊŀȮıĸńĚĚŅĬŀŊŗĬĬŘŜŅĴńĬŏĝŊŘŀŏıĸŇĚ&ĸŇĨĶ) ŏħŇĬĪŅĚĴŅĚŅĬœĮ+ĔĸńĭȮ&ĔĴ,'

ŏŀĔĽŅĶŐěĔȮ&ĝŇŘĬ/ĚŅĬ'

ĔŅĶıńĔŐĶĴȮ&ėĬ-ėŊĬ'

ĕŀĚŏĽňĵȮ&kg'

ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚĔŅĶěńħĚŅĬŀňŏĺƟĬĪƢ|   CARBONFOOTPRINT OF EVENT

Activity Data (AD) Emission FactorGHG Emissions =

ĮĶŇĴŅĦĔŅĶĮĸƞŀĵ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔ

ĕƟŀĴŌĸĔŇěĔĶĶĴ

X

ėƞŅĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮIPCC 
Vol.2 table 2.2, DEDE, AR5ŐĸŃȮThai LCI database

ľĸńĔĔŅĶėŜŅĬĺĦ

ĕƟŀĴŌĸĔŇěĔĶĶĴ

ĔŅĶĪĺĬĽŀĭőħĵįŌƟĪĺĬĽŀĭŀŇĽĶŃ&ŏĜıŅŃĚŅĬŒľĠƞ'
(Third-party independent verification)



CFPersonalėŊŀȮĴŅĨĶģŅĬĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĽƞĺĬĭŋėėĸȮŐĭƞĚŀŀĔŏĮƦĬȮ3 ĽƞĺĬħńĚĬňŘ
ĽƞĺĬĪňŗȮ1: ĔŇěĔĶĶĴĔŅĶŒĝƟıĸńĚĚŅĬŒĬĪňŗıńĔŀŅĻńĵ
ĽƞĺĬĪňŗȮ2:ĔŇěĔĶĶĴĔŅĶŏħŇĬĪŅĚœĮ+ĔĸńĭĪňŗĪŜŅĚŅĬŐĸŃĪƞŅŀĚŏĪňŗĵĺ
ĽƞĺĬĪňŗȮ3:ĔŇěĔĶĶĴěŅĔĔŅĶĭĶŇőĳėŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴ

Activity Data (AD) Emission FactorGHG Emissions =

ĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔ

ĕƟŀĴŌĸĔŇěĔĶĶĴ

X
ėƞŅĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ

IPCC Vol.2 table 2.2, DEDE, AR5ŐĸŃȮThai LCI database

ıĸńĚĚŅĬŒĬĪňŗıńĔŀŅĻńĵȮĔŅĶŏħŇĬĪŅĚœĮ+ĔĸńĭĔŅĶĭĶŇőĳėŀŅľŅĶ

ĶŃĭĭŐĽĚĽĺƞŅĚȮ&ħĺĚ' ĶĩĵĬĨƢĽƞĺĬĭŋėėĸŀŅľŅĶȮ&ěŅĬ/ĺńĬ'

ĶŃĭĭĮĶńĭŀŅĔŅĻȮ&ŏėĶŊŗŀĚ'ĶĩěńĔĶĵŅĬĵĬĨƢĔŅŐĲȮ&ŐĔƟĺ/ĺńĬ'

ŏėĶŊŗŀĚŒĝƟœĲĲƚŅȮ&ŏėĶŊŗŀĚ' ĶĩŐĪŖĔĞňŗĬĴȮ&ŐĔƟĺ/ĺńĬ'

ěŜŅĬĺĬŀŋĮĔĶĦƢȮ&ŏėĶŊŗŀĚ' ĶĩőħĵĽŅĶįĸœĴƟ&įĸ'

ĶŃĵŃŏĺĸŅŒĝƟĚŅĬȮ&ĝĴ,'ĶŃĵŃĪŅĚȮ&ĔŇőĸŏĴĨĶ'

ľĸńĔĔŅĶėŜŅĬĺĦ

ĕƟŀĴŌĸĔŇěĔĶĶĴ

ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚĭŋėėĸ|   CARBONFOOTPRINT OF PERSONAL  

œĴƞĨƟŀĚ
ĪĺĬĽŀĭ


