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Abstract

Trend of world's carbon footprint is likely to increase due to economic development since the Industrial
Revolution. This makes the risk of climate change more trend severe in all regions of the world. The important
is aspect the carbon footprint emissions from the manufacturing sector which around the world, they has tried to solve
the problem by showing information "Carbon Footprint" organization. During the past 10 years in filed Logistics,
they give a lot of attention according to the requirement of management team to connect between supply and demand
in trade and investment. On the other hand, carbon footprint emissions from activities Logistics does not have
a clear system or format to manage in this section. This article aims to present the efficiency model for measuring
carbon footprint in warehouse activities. Action steps by reviewing the literature and related research to create a pattern
in warehouse activities. Subsequently, it is used to design a model for measuring the efficiency of carbon footprint
emissions in warehouse activities by using formulas and calculation methods from the Greenhouse Gas Management
Organization. The results show that the main warehouse activities can be classified as 5 activities Receiving Storage
Picking Shipping and Delivery. It will be measured divided into 3 scopes is Calculation of the organization's direct
carbon footprint Calculation of Carbon Footprint from Energy Indirect Emissions Other Calculations of Indirect
Carbon Footprint and the sub-activities of each main activity should be studied to clearly classify the amount of

carbon footprint emissions.

Keywords: Efficiency measure model, Carbon Footprint, Warehouse Activities
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EMISSION FACTORS

co, CH, N,O Total uusavavdedaya
[kgCO;/unit] [kgCH,/unit] [kgN;O/unit] [kgCO:eq/unit]

Stationary Combustion

1 | Natural gas scf 5.72E-02 1.02E-06 1.02E-07 0.0573 IPCC Vol.2 table 2.2, DEDE

2 | Natural gas M) 5.61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE

3 | Lignite kg 1.06E+00 1.05E-05 1.57E-05 1.0619 IPCC Vol.2 table 2.2, DEDE

4 | Fuel oil A litre 3.21E+00 1.24E-04 2.49E-05 3.2200 IPCC Vol.2 table 2.2, PTT

5 | Fueloil C litre 3.24E+00 1.25E-04 2.51E-05 3.2457 IPCC Vol.2 table 2.2, PTT

6 | Gas/Diesel oil litre 2.70E+00 1.09E-04 2.19E-05 2.7078 IPCC Vol.2 table 2.2, DEDE

7 | Anthracite kg 3.09E+00 3.14E-05 4.71E-05 3.1000 IPCC Vol.2 table 2.2, DEDE

8 | Sub-bituminous coal kg 2.53E+00 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE

9 | Jet Kerosene litre 2.47E+00 1.04E-04 2.07E-05 2.4775 IPCC Vol.2 table 2.2, DEDE

10 | LPG litre 1.68E+00 2.66E-05 2.66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE

11 | LPG kg 3.11E400 4.93E-05 4.93E-06 3.1134 IPCC Vol.2 table 2.2, DEDE LPG 1 iitre = 0.54 kg

12 | Motor gasoline litre: 2.18E+400 9.44E-05 1.89E-05 2.1894 IPCC Vol.2 table 2.2, DEDE

13 | FUEL WOOD kg 4.80E-04 6.40E-05 0.0304 IPCC Vol.2 table 2.2, DEDE

14 | Bagasse kg 2.26E-04 3.01E-05 0.0143 IPCC Vol.2 table 2.2, DEDE

15 | Palm kernel shell kg 5.56E-04 7.41E-05 0.0352 IPCC Vol.2 table 2.2, DEDE

16 | Cob kg 5.03E-04 6.71E-05 0.0319 IPCC Vol.2 table 2.2, DEDE

17 | Biogas m3 2.09E-05 2.09E-06 0.0011 IPCC Vol.2 table 2.2, DEDE

18 | FUEL WOOD (CO2only) kg 1.79E+00 1.7909 IPCC Vol.2 table 2.2, DEDE

19 | Bagasse (CO2only) kg 7.53E-01 0.7530 IPCC Vol.2 table 2.2, DEDE

20 | Palm kernel shell (CO2only) kg 1.85E+00 1.8530 IPCC Vol.2 table 2.2, DEDE

21 | Cob (COZonly) kg 1.68E+00 1.6780 IPCC Vol.2 table 2.2, DEDE

22 | Biogas (COZonly) m3 1.14E+00 1.1428 IPCC Vol.2 table 2.2, DEDE

Mobile C ion (On road)

23 | Motor Gasoline - uncontrolied litre 2.18E+00 1.04E-03 1.01E-04 2.239%4 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

24 | Motor Gasoline - oxydation catalyst litre 2.18E+00 7.87E-04 2.52E-04 2.2719 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

2 Qﬁ:};g?ﬁ;":&g’;’o“::iﬁe light duty | e | 2.18£+00 1.20E-04 1.79E-04 2.2327 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
| 26 | 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

Co,
[kgCO,/unit]

EMISSION FACTORS
CHj N,O
[kgCH,/unit]

[kgN,O/unit]

Total
[kgCO,eq/unit]

uusvadvrinya

27 | Compressed Natural Gas kg 2.13E+00 3.49E-03 1.14E-04 2.2609 IPCC Vol.2 table 3.2.1, 3.2.2, PTT
28 | 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
29 | Liquified Petroleum Gas kg 3.11E+00 3.06E-03 9.86E-06 3.2049 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE v 1we=-os1k
bile Combustion (Off road)
Diesel
30 | - Agriculture litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
31 | - Forestry litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
32 | - Industry litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
33 | - Household litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
Motor line - 4 stroke
34 | - Agriculture litre 2.18E+00 2.52E-03 6.30E-05 2.2738 IPCC Vol.2 table 3.3.1, DEDE
35 | - Forestry litre 2.18E+00 0.00E+00 0.00E+00 2.1816 IPCC Vol.2 table 3.3.1, DEDE
36 | - Industry litre 2.18E+00 1.57E-03 6.30E-05 2.2455 IPCC Vol.2 table 3.3.1, DEDE
37 | - Household litre 2.18E+00 3.78E-03 6.30E-05 2.3116 IPCC Vol.2 table 3.3.1, DEDE
Motor line - 2 stroke
38 | - Agriculture litre 2.18E+00 4.41E-03 1.26E-05 2.3171 IPCC Vol.2 table 3.3.1, DEDE
39 | - Forestry litre 2.18E+00 5.35E-03 1.26E-05 2.3454 IPCC Vol.2 table 3.3.1, DEDE
40 | - Industry litre 2.18E+00 4.09E-03 1.26E-05 2.3077 IPCC Vol.2 table 3.3.1, DEDE
41 | - Household litre 2.18E+00 5.67E-03 1.26E-05 2.3549 IPCC Vol.2 table 3.3.1, DEDE
Electricity, grid mix (vvh)
o 2 & Thai National LCI Database,
42 1:\:&‘:;"13{:'3 '2"(,"1‘3“;‘,(;},633;8‘;;3’3‘“ kWh 0.4954 6.10E-05 1.04E-05 0.4999  TIISMTEC-NSTDA, ARS
(with TGO electricity 2016-2018)
Refrigerants (asvinAanuudu)
43 | R-22 (HCFC-22) kg - - = 1,760.0000 IPCC 2013, ARS
44 | R-32 kg = = = 677.0000 IPCC 2013, AR5
45 | R-125 kg - - - 3,170.0000 IPCC 2013, ARS
46 | R-134 kg - - = 1,120.0000 IPCC 2013, AR5
47 | R-134a kg = - = 1,300.0000 IPCC 2013, ARS
48 | R-143 kg = = = 328.0000 IPCC 2013, AR5
49 | R-143a kg - - - 4,800.0000 IPCC 2013, ARS
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