
 Calculation for the emission factor for electricity generation  

in Lao PDR, 2010 

 

Lao PDR has ratified the United Nations Framework Convention on Climate Change 

on 04 April 1995 and the Kyoto Protocol on 06 February 2003 and is in compliance 

with its obligations under these instruments. Lao PDR promotes the implementation 

of the Clean Development Mechanisms (CDM) under the Kyoto Protocol in order to 

encourage greenhouse gas (GHG) reduction as well as to promote the sustainable 

development in the country. 

 

The Grid Emission Factor is a main issue for calculating the Certified Emission 

Reductions (CERs) of the CDM projects that generate and supply electricity to the 

national grid must use an emission factor that represents the quantity of CO2 emits 

from electricity generation. 

 

To promote the Clean Development Mechanism (CDM) projects in Lao PDR, 

encourage greenhouse gas reduction in this country, Ministry of Natural Resources 

and Environment, the Authorized Representative of the Designated National 

Authority for the Lao PDR compiled this material, as a reference for the CDM project 

participates, Designated Operational Entities and PDD authors. 

 

The calculation of the emission factor is according to the Tool to calculate the 

emission factor for an electricity system (Version 04.0), which is the Methodological 

Tool approved by the CDM Executive Board on 4 October 2013 (EB 75, Annex 15). 

 

The calculation processes are as follows:  

 

STEP 1: Identify the relevant electricity system.  

STEP 2: Choose whether to include off-grid power plants in the project electricity 

system.  

STEP 3:  Select a method to determine the operating margin (OM).  

STEP 4: Calculate the operating margin emission factor according to the selected 

method.  

STEP 5: Calculate the build margin (BM) emission factor; 

STEP 6: Calculate the combined margin (CM) emissions factor. 

STEP 1: Identify the relevant electricity system  

 

The project electricity system is defined as the spatial extent of the power plants that 

are physically connected through transmission and distribution lines to the project 

activity (i.e. the renewable power plant location) and that can be dispatched without 

significant transmission constraints. A connected electricity system is defined as an 



electricity system that is connected by transmission lines to the project electricity 

system. Power plants within the connected electricity system can be dispatched 

without significant transmission constraints but transmission to the project electricity 

system has significant transmission constraint. 

 

According to the Tool to calculate the emission factor for an electricity system, there 

are no transmission constraints if any one of the following criteria is met: 

 

i. In case of electricity systems with spot markets for electricity: there are differences in 

electricity prices (without transmission and distribution costs) of less than five per cent 

between the two electricity systems during 60 per cent or more of the hours of the year; or 

ii. The transmission line is operated at 90 per cent or less of its rated capacity at least during 90 

per cent of the hours of the year.   

 

For transmission lines between Thailand and Lao Power Grid, there is no spot market 

exists, so the criteria i. list above is not applicable. Furthermore the load of the 

transmission lines between Lao Power Grid and Thailand Power Grid is far below 50% 

of its rated capacity during all the year. So, the electricity system does not have 

significant transmission constrain. 

 

According to the “Tool to calculate the emission factor for an electricity system”: 

 

In addition, in cases involving international interconnection (i.e. transmission line is between 

different countries and the project electricity system covers national grids of interconnected 

countries) it should be further verified that there are no legal restrictions for international 

electricity exchange. 

 

The grid between Lao and Thailand kept enormous power exchange, the Thai and Lao power 

system have kept intimately cooperation, and Thailand government promised that 7,000 MW 

power will be imported from Lao PDR during 2010 to 2015
1
. According to the MOU signed 

between governments of Lao PDR and Kingdom of Thailand, through the interconnection 

between the two countries, Lao PDR could sold surplus energy to Thailand, and the deficits of Lao 

demand in rush hours can be covered by imports. Based on the above information, it could be 

concluded that there are no legal restrictions for international electricity exchange. 

 

Based on the reasons listed above, the project electricity system is identified as a 

regional grid consisting of Thailand Power Grid and the Lao Power Grid
2
.  

 

According to Electrical Power in Thailand 2008, 2009, 2010, Thailand DEDE, the Thailand import 

power from Lao PDR and Malaysia. Lao is considered as part of the project electricity system, and 

Malaysia is considered as the connected electricity system. Vietnam and China are also 

                                                             
1 http://uk.reuters.com/article/idUKBKK15938520071018  
2 For projects located in some remote areas where the national main power grid has not yet connected, 

the emission factor calculated below may not be applicable 



considered as connected electricity system for the power supply to Lao according to the Annual 

Repot 2012 by the Lao Power Grid Electric du Lao (EDL). The connected electricity system is 

identified as Malaysia, China and Vietnam Power Grid. 

 

For the purpose of determining the operating margin emission factor, 0 tCO2/MWh 

was applied as the emission factor(s) for net electricity imports from a connected 

electricity system. 

 

STEP 2: Choose whether to include off-grid power plants in the project electricity 

system (optional)  

 

According to Tool to calculate the emission factor for an electricity system, there are 

two options to calculate the operating margin and build margin emission factor:  

Option I: Only grid power plants are included in the calculation.  

Option II: Both grid power plants and off-grid power plants are included in the 

calculation.  

 

Option I is chosen for operating margin and build margin emission factor calculation. 

 

STEP 3: Select a method to determine the operating margin (OM)  

 

According to Tool to calculate the emission factor for an electricity system, there are 

four methods for calculating the EFgrid,OM,y: 

 

(a) Simple OM, or  

(b) Simple adjusted OM, or  

(c) Dispatch Data Analysis OM, or  

(d) Average OM  

 

The method (d), average OM, is selected. 

 

EFgrid,OM-ave,y is calculated using ex ante option: a 3-year generation-weighted average 

in 2010, 2009, 2008, without requirement to monitor and recalculate the emissions 

factor during the crediting period. 

 

STEP 4: Calculate the operating margin emission factor according to the selected 

method  

 

The average OM emission factor is calculated as the average emission rate of all 

power plants serving the grid, using the methodological guidance as described under 

Step 4 (section 6.4.1) above for the simple OM, but also including the low-cost / 

must-run power plants in all equations. 

 



According to Tool to calculate the emission factor for an electricity system, there are 

two options based on different data for calculating average OM:  

 

Option A: Based on the net electricity generation and a CO2 emission factor of 

each power unit; or  

Option B: Based on the total net electricity generation of all power plants serving 

the system and the fuel types and total fuel consumption of the project 

electricity system.  

 

The necessary data for Option A is not available, so Option B can be used.  

 

Under this option, the average OM emission factor is calculated based on the net 

electricity supplied to the grid by all power plants serving the system, including 

low-cost/must-run power plants/units, and based on the fuel type(s) and total fuel 

consumption of the project electricity system, as follows: 
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(Equation 1) 

 

Where: 

EFgrid,OM-ave,y = Average operating margin CO2 emission factor in year y 

(tCO2/MWh) 

FCi, y = Amount of fossil fuel type i consumed in the project electricity 

system in year y (mass or volume unit) 

NCVi,y = Net calorific value (energy content) of fossil fuel type i in year y 

(GJ / mass or volume unit) 

EFCO2,i,y = CO2 emission factor of fossil fuel type i in year y (tCO2/GJ) 

EGy = Net electricity generated and delivered to the grid by all power 

sources serving the system, including low-cost/must-run power 

plants/units, in year y (MWh) 

i = All fossil fuel types combusted in power sources in project 

electricity system in year y 

y = The data available in the most recent 3 years 

 

According to the Tool to calculate the emission factor for an electricity system, 

electricity imports from the connected electricity systems EGimport,y are included in 

the EGy. 

 

Table 1 Net electricity generated and delivered to the grid by all power sources 



serving the system (GWh)
3
 

Year 2010 2009 2008 
Power generation by EDL 
owned power plants 

1,552.73 1,655.91 1,777.57 

Power generation by IPP 
located in Laos 

7,329.69 2,135.32 1,938.01 

Power generation in 

Thailand 
152,913.56 142,697.75 142,330.52 

Sum up 161,795.98 146,488.98 146,046.10 
 

Table 2 Power import from the connected system (GWh) 

Year 2010 2009 2008 
Malaysia4 160.31 92.68 470.67 

Vietnam5 31.81  25.39  22.59  

China6 77.02  21.58  17.78  

Sum up 269.14  139.65  511.04  
 

Table 3 Quantity of GHG emission by all power sources serving the system 

Fuel Type 

Fuel Consumption
7
 

Fuel 

Specific EF
8
 

Net Calorific 

Value
9
 

GHG emission 

FCi,y EFCO2,m,i,y NCVi,y 
FCi,y x EFCO2,m,i,y x 

NCVi,y/1000000 

Unit FC/Unit tCO2/TJ MJ/Unit tCO2 

2010      

Natural 

Gas 
scf. 1,073,084,673,019 54.3 1.02 59,433,868 

Lignite ton 16,043,174 90.9 10470 15,268,658 

Bituminous ton 5,502,160 89.5 26370 12,985,730 

Bunker liter 233,229,746 75.5 39.77 700,304 

Diesel liter 24,026,558 72.6 36.42 63,528 

2009      

                                                             
3 Sources from: 

EDL Annual Report 2012, 2010, 2009, Electricite du Laos; 

Electric Power in Thailand 2010, 2009, 2008, Department of Alternative Energy Development and 

Efficiency, Ministry of Energy, Thailand; 

Electricity Statistic Annual Report 2010, Electricity Generating Authority of Thailand. 
4 Electricity Statistic Annual Report 2010, 2009, 2008, Electricity Generating Authority of Thailand. 
5 EDL Annual Report 2012, Electricite du Laos. 
6 EDL Annual Report 2012, Electricite du Laos. 
7 Electricity Statistic Annual Report 2010, Electricity Generating Authority of Thailand. 
8 IPCC 2006, Guidelines for National Greenhouse Gas Inventories, Volume 2 Chapter 1 Table 1.4. 
9 Electric Power in Thailand 2010, Energy Content of Fuel, Department of Alternative Energy 

Development and Efficiency, Ministry of Energy, Thailand. 



Natural 

Gas 
scf. 968,924,717,809 54.3 1.02 53,664,864 

Lignite ton 15,818,265 90.9 10470 15,054,607 

Bituminous ton 5,486,248 89.5 26370 12,948,176 

Bunker liter 158,017,445 75.5 39.77 474,469 

Diesel liter 13,825,937 72.6 36.42 36,557 

2008      

Natural 

Gas 
scf. 977,016,893,281 54.3 1.02 54,113,058 

Lignite ton 16,407,465 90.9 10470 15,615,362 

Bituminous ton 5,578,567 89.5 26370 13,166,060 

Bunker liter 350,209,394 75.5 39.77 1,051,551 

Diesel liter 51,941,958 72.6 36.42 137,339 

 

Based on the equation 1 and above data, the EFgrid,OM-ave,y =0.55950 tCO2/MWh 

 

STEP 5: Calculate the build margin (BM) emission factor 

 

To calculate the build margin (BM) emission factor, the data for determine the 

sample group of power units m about the most recently units in the electricity 

system is needed. However, as an international project system, it’s difficult to obtain 

the information for all the units in both Lao and Thailand (power generation data, 

commissioning date, and the fuel consumption). The data requirements for the 

application for calculate the build margin (BM) emission factor cannot be met. 

 

As the Simplified CM is adopted in the step 6, the weighting of build margin 

emissions factor is 0.  

 

STEP 6: Calculate the combined margin (CM) emissions factor  

 

The calculation of the combined margin (CM) emission factor (EFgrid,CM,y) is based on 

one of the following methods:  

 

(a) Weighted average CM; or  

(b) Simplified CM.  

 

According to Tool to calculate the emission factor for an electricity system, the 

simplified CM can be used if: 

(a) The project activity is located in: (i) a Least Developed Country (LDC); or in (ii) a 

country with less than 10 registered CDM projects at the starting date of 

validation; or (iii) a Small Island Developing States (SIDS); and  

(b) The data requirements for the application of Step 5 above cannot be met. 

 

Lao is a Least Developed Country , and the registered CDM projects are less than 10, 



therefore the criteria (a) is met; and also as mentioned in step 5, the data 

requirements for the application for calculate the build margin (BM) emission factor 

is not available, therefore the criteria (b) is also met. 

 

The Simplified CM method is calculated as follow: 

 

, , , , , ,grid CM y OM grid OM y BM grid BM yEF w EF w EF= × + ×  (Equation 2) 

 

Where: 

EFgrid,BM,y = Build margin CO2 emission factor in year y (tCO2/MWh) 

EFgrid,OM,y = Operating margin CO2 emission factor in year y (tCO2/MWh) 

wOM = Weighting of operating margin emission factor (%); 

wBM = Weighting of build margin emission factor (%). 

 

Where,  

(a) wBM= 0;  

(b) wOM= 1. 

 

The EFgrid,CM,y =0.55950 tCO2/MWh. 


