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Quantity of Greenhouse Gas separated by type of emissions 

Area CO2 CH4* N2O* HFCs* PFCs* SF6* 
Ton. 

CO2-e 

    Scope 1 119.65 0.83 1.8 136.23 0 0 258.51 

    Scope 2 40,161 0 0  0 0 0 40,161 

    Scope 3 18,536 0 0  0 0 0 18,536 

Total Gross Controlled Emissions 58,817 0.83 1.8 136.23 0 0 58,955 

 
Note: Greenhouse Gas Emissions Rate follows Global Warming Potential from IPPC GWP2007 
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3.4 Data Collection Quantification of Methodologies 
 
The next table is shown the details of the sources, the relevant data, and the emission factors, which 
have been used. All factors have been approved by DET. The amount of CO2e has been calculated by 
multiplying the activity data sources by DET by the relevant emission factors. As this is the first year that 
DET has produced these figures, there are no changes in methodology to report. 
 

Emission or Removal Sources 
Data 
Unit 

Emission 
Factors 

Global Warming 
Potential Factor Sources 

Electricity kWh 0.5821 1.00 
TGO Database updated April 30, 2013 

with reference to Thailand Grid Mix 
Electricity LCI Database 2552 (2009) 

Diesel (Stationery Combustion) Liter 

        CO2 = 2.70 
        CH4 = 0.000109 
        N2O = 0.0000219 
        CO2e = 2.708 

1.00 

TGO Database updated April 30, 2013 
with reference to 
IPCC Vol.2 table 2.2, DEDE 
IPCC Vol.2 table 3.2.1, 3.2.2, PTT 

Diesel (Mobile Combustion) Liter 

        CO2 = 2.70 
        CH4 = 0.000142 
        N2O = 0.000142 
        CO2e = 2.7446 

1.00 

Gasoline (Mobile Combustion) Liter 

        CO2 = 2.18 
        CH4 = 0.00104 
        N2O = 0.000101 
        CO2e = 2.2376 

1.00 

Truck 10 wheels / B5 / 16 tons (No-load) Km 0.5851 1.00 CFP Guideline; 3rd Edition 

Truck 10 wheels / B5 / 16 tons (Full-load) Ton-km 0.0529 1.00 CFP Guideline; 3rd Edition 

Truck 6 wheels / B5 / 11 tons (No-load) Km 0.4882 1.00 CFP Guideline; 3rd Edition 

Truck 6 wheels / B5 / 11 tons (Full-load) Ton-km 0.0609 1.00 CFP Guideline; 3rd Edition 

Pick-up 4 wheels / 7 tons (No-load) Km 0.2395 1.00 CFP Guideline; 3rd Edition 

Pick-up 4 wheels / 7 tons (Full-load) Ton-km 0.2136 1.00 CFP Guideline; 3rd Edition 

LPG (Stationery Combustion) Kg 

        CO2 = 3.11 
        CH4 = 0.0000493 
        N2O = 0.00000493 
        CO2e = 3.1133]  

1.00 
TGO Database updated April 30, 2013 
with reference to  
IPCC Vol.2 table 2.2, DEDE 
IPCC Vol.2 table 3.2.1, 3.2.2, DEDE 

LPG (Mobile Combustion) Kg 

        CO2 = 2.77 
        CH4 = 0.00306 
        N2O = 0.00000986 
        CO2e = 2.8449 

1.00 

Ship Container Ton-km 0.01 1.00 CFP Guideline; 3rd Edition 

Air (Outbound) Ton-km 0.57 1.00 
HP Global Citizenship Report 2009 
(World Resource Institute GHG 
Protocol) 

Sea (In Land) Ton-km 0.01 1.00 

CFP Guideline; 3rd Edition 
(Environmental Footprint of Surface 
Freight Transportation, Lawson 
Economics Research Inc, 2007) 

Refrigerant (HCFC22 or R22) Kg         1.00         HCFC = 1,810 IPCC2007 

Refrigerant (HFC134a or R134a) 
Refrigerant  (HFC404a or R404a) 
Refrigerant (HFC23 or R23) 
Refrigerant (HFC407c or R407c) 
Fire Extinguisher (HFC227ea or FM200) 

Kg        1.00 

       HFC134a = 1,430 
       HFC404a = 3,922 
       HFC23   = 14,800 
       HFC407c = 1,774 
       HFC227 =   3,220 

IPCC2007 / Guidelines for Utilization 
of R407c – Tecumseh Products 

Company (updated in August 2009) 

Circuit Breaker (SF6) Kg 1.00 22,800 IPCC2007 

Waste (Paper) Kg 2.93 1.00 CFP Guideline; 3rd Edition 

Waste Water (Industrial) m3 0 1.00 
IPCC Volume 5 : Wastewater 

Treatment and Discharge 

Waste Water (Domestic) for CH4 m3 0.48 25 
IPCC Volume 5 : Wastewater 

Treatment and Discharge 
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3.5 References for Emission Factors 
 

 CO2 Emission Factor Sourced from: Thailand National Data Base 
 

 CO2 Emission Factor Sourced from: Electricity Generating Authority of Thailand (EGAT) 2011 
 

 ISO14064-1 GHG Part 1:  Specification for Quantification, Monitoring and   
     Reporting of Entity Emissions and Removal 
 

 Google Map (http://map.google.co.th/maps?hl=th&tab=wl) 
 

 ISO14040 Environmental Management – Life Cycle Assessment – Principles and Framework 
 

 ISO14044 Environmental Management – Life Cycle Assessment – Requirements and Guidelines 
 

 Carbon Footprint Product Guideline (TGO) – 3
rd

 Edition 
 

 Carbon Footprint Organization Guideline (TGO) – July 2011 
 

 AA1000:    A Standard for Ethical Performance 
 

 PAS2050:    Assessing the Life Cycle Greenhouse Gas Emissions of  
     Goods  & Services 
 

 ISO26000:    Guidance on Social Responsibility 
 

 IPCC Volume 5:    Wastewater Treatment and Discharge 
 

 http://www.searates.com/reference/portdistance 
 

 http://www.timeanddate.com/ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://map.google.co.th/maps?hl=th&tab=wl
http://www.searates.com/reference/portdistance
http://www.timeanddate.com/
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3.6 Uncertainty Management 
 

This Greenhouse Gas Inventory report has been assessed and evaluated the uncertainty rating. The 
rating is 24 points which focus on Electricity consumption (98% of Greenhouse Gas Inventory). The rating 
is 18 points which focus on Transportation system (Company’s car and van). The rating is 16 points which 
focus on Septic Tank (Domestic Wastewater). The rating is 12 points which focus on Fire Fighting 
System, Diesel used in Electricity Backup System, Refrigerant and LPG used in Welding & Injection 
Process which has been shown the activity data is moderated data quality which comes from the regular 
measurement eq. Meter Reading, Purchase Order, etc.; and Emission factors is uncertainty of data 
quality which comes from Manufacturer to provide coefficient. And the rating is 6 points which focus on 
Transportation system (Forklift). 
 

Explanation: Greenhouse Gas Inventory and the estimated operation itself on the scientific 
uncertainty, to achieve the purpose of continuous improvement of data quality, therefore, uncertainty is 
evaluated. IPCC uncertainty is used in more complex calculation. DET adapts Delta Group Guideline for 
the model of uncertainty which provided by the way of class distinction specify below. 
 

The uncertainty of inventory operations can be divided into model uncertainty and parameter uncertainty. 
Since the pattern is more complex uncertainty, therefore, not be included in this assessment of the range 
of uncertainty. Parameter uncertainty refers to the uncertainty of quantitative parameters. Activity data 
and Emission factors include the uncertainty of activity data differentiate the following 3 levels: 
 

 Automatic Continuous Measurement 

 Regular Measurement (Meter reading, Purchase order) 

 Own Estimation 
 

Note: Order of score is 6-1; the higher score the better the response data, the lower score the 
 uncertainty; will Emission Factors in 6 categories: 
 

 Measurement / Material and Energy balance coefficient 

 Manufacturer to provide coefficient 

 Regional Emission Factors 

 National Emission Factors 

 International Emission Factors 
 
 

Value Type Data Quality Level 

Activity Data 

X=6-5 Points Y=4-3 Points Z=2-1 Points 

Automatic Continuous 
Measurement 

Regular Measurement 
(Meter Reading, Purchase Order) 

Own Estimation 

Emission 
Factors 

A=6-5 Points B=4-3 Points C=2-1 Points 

- From Measurement / Quality 
Factor 
- Manufacturer to provide 
coefficient 

- Regional Emission Factors 
- National Emission Factors 

International Emission 
Factors 

 

The qualitative analysis of uncertainty assessment method adopted, in the following table will be divided 
into 6 overall data quality as the following table: 
 

Rating Overall Level of Scoring Data Explanation 

First Class 1 - 9 High uncertainty, Data quality is very poor. 

Second Class 10 - 18 Uncertainty, Moderate data quality. 

Third Class 19 - 27 Slightly uncertainty, Data quality is good. 

Fourth Class 28 - 36 Uncertainty is very low, Excellent data quality. 
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4. Future Opportunity
4.1 Performance Overview and Monitoring 

DET shall review the future targets and ensure the remain appropriate for the business and industry, 
therefore continuous to drive DET’s performances and associated management reward by planning, 
implementing and documenting the actions; to monitor Greenhouse Gas Inventory through the meeting to 
maintain GHG information management quality and; to reduce or prevent Greenhouse Gas Emissions 
which is apart of Energy Saving project. 

The target information is based on estimates and assumptions that are subject to significant inherent 
uncertainties, which may be difficult to predict and may be beyond control. As with most forward looking 
information, there can be no assurance that targets will be realized.

4.2 Greenhouse Gas Reduction and Removal 

DET will have a management plan in place for managing and reducing emissions by early 2014 with the 
aim to be carbon emissions reduction by the end of 2020. DET reflects to the Energy Saving Action Plan 
to reduce the electricity intensity by 30% (Electricity consumed / Revenue) based on 2014 actual by 2020. 












