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1 Singapore’s GHG Inventory



• Singapore’s 2012 emissions totaled 48,094.65 Gg CO2 equivalent

• The most significant greenhouse gas (GHG) emitted in Singapore is carbon 

dioxide, primarily produced by the burning of fossil fuels to generate energy 

used by the industry, buildings, household and transport sectors.

• The breakdown by Type of Gas is as follows:

Singapore’s GHG Inventory 



• From 2000 to 2012, Singapore’s economy grew at a compounded annual 

growth rate (CAGR) of 5.7%. 

• In the same period, Singapore’s GHG emissions grew at a slower rate with a 

CAGR of 2.0%, or an increase of 26% (9,839 Gg CO2eq) from 2000 to 2012.

Singapore’s GHG Inventory 



• Based on the data published in Singapore's BUR in 2010 and 2012, the 

emissions of F gases (in Gg CO2 eq) - largely from the semiconductor industry 

- are as below.

Emission of Fluorinated Gases in 2010 and 2012

Type of Gas 2010 (Gg CO2e) 2012 (Gg CO2e)

HFCs 39.94 37.92

PFCs 987.91 930.83

SF6 86.25 89.33



2 Estimating Fluorinated Gas (F-gas) 

Emissions from Semiconductor Industry



• Reporting of GHG emissions are regulated under Energy Conservation Act 

(ECA) from 2013

• Companies report via online system EDMA 

(Emissions Data Monitoring and Analysis System)

Reporting of GHG Emissions by Companies



• The emissions of F-gases were estimated using Tier 2a methodology.

• 2006 IPCC Guidelines, Volume 3 IPPU, Chapter 6, Equation 6.2 to 6.6.

Estimation of Fluorinated Gases Emission from Semiconductor Industry



• EDMA is designed for companies to report site-specific activity data 

based on Type of Process Gas.

• Companies are able to estimate the amount of F-gas consumption 

based on metering capabilities on-site.

• Metered

• Non-metered calculated based on Total Purchased * (1 – h). 

{Default heel fraction, h is provided as 0.1}

• 2006 IPCC default factors are preset into EDMA

• Companies are also able to apply site-specific factors, if available.

Estimation of Fluorinated Gases Emission from Semiconductor Industry



• EDMA is able to auto-compute the direct F-gas emissions based on IPCC Tier 

2a methodology which is incorporated into the system.

• By-products emissions are also auto-computed based on the IPCC default 

factors.

Estimation of Fluorinated Gases Emission from Semiconductor Industry



• Companies are required to identify the type of abatement used on-site. 

• Default abatement efficiency are provided as per 2006 IPPC GLs in the Table 

below.

• Companies are also able to apply site-specific factors based on individual 

OEM’s technology.

Estimation of Fluorinated Gases Emission from Semiconductor Industry



3 Addressing Challenges in the Estimation of 

F-gas Emissions



• Nature of the semiconductor industry

• Challenging for companies to develop a company-specific emission 

factor (1-Ui) due to changing of production / process recipes based 

on customer’s requirements

• Useful if IPCC could periodically update default factors where 

possible

• Improving accuracy of estimated F-gas emissions

• We encourage companies to use company-specific abatement 

efficiency factors based on OEM specifications.

Addressing Challenges



Addressing Challenges

• Robustness of data

• Institutionalised inter-agency MRV Taskforce to endorse QC/QA 

process for compilation and computation of data

• Completeness of data

• Good inter-agency cooperation to review data collected and to 

identify possible gaps   

• Capacity building to build technical knowledge for continual 

improvements to the GHG inventory 

• Attend GHG inventory training programmes as and when they are 

organised
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