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• 4.A.1 – Managed waste disposal sites
• 4.A.2 – Unmanaged waste disposal sites
• 4.A.3 – Uncategorized waste disposal sites

4.A – Solid waste disposal 

4.B – Biological treatment of solid waste 
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4.A – Solid waste disposal 



4.A – Solid waste 
disposal 

• 4.A.1 – Managed waste disposal sites
• 4.A.2 – Unmanaged waste disposal sites
• 4.A.3 – Uncategorized waste disposal 

sites 

Login Superuser_PHL

Password Philippines



Example: SWDS (Tier 1)

For the assessment of GHG emissions from solid waste disposal in the year 2000, the following table outlines the 
data to be used for Tier 1 assessments using the IPCC Inventory Software 

Data Category Tier 1
Region Asia South-East

Country Philippines

Climate zone Tropical wet

Starting year 1950 (Considering 50 years)

Delay time (months) 6

Fraction of methane (F) 0.5

Conversion factors, C to CH4 1.33

DOC (Degradable organic carbon) IPCC default factors 
Food waste  - 0.15
Garden – 0.2
Paper – 0.4
Wood and straw – 0.43

Textiles – 0.24
Disposable nappies – 0.24

DOCf (fraction of DOC dissimilated) 0.5

Methane generation rate constant (k) – years-1 IPCC default factors 
Food waste  - 0.4
Garden – 0.17
Paper – 0.07
Wood and straw – 0.035

Textiles – 0.07
Disposable nappies – 0.17



Example: SWDS (Tier 1)

Data Category Tier 1
Methane correction factors (MCF) IPCC Defaults

Managed  - 1
Managed – semi – aerobic -  0.5
Unmanaged – deep  - 0.8 
Unmanaged – Shallow  -  0.4
Uncategorised – 0.6

Distribution of waste by waste management 
type

IPCC values (MSW)                               
Managed  -  anaerobic - 25 %
Managed – semi – aerobic -  5%
Unmanaged – deep  - 30% 
Unmanaged – Shallow  - 25%
Uncategorised – 15%

Population MSW
Population (Philippine) - World Bank (1950 to 2000) - Capita

Waste generation rate MSW - IPCC default for Philippines  - 190 kg/cap/yr

% to SWDS MSW - IPCC default for Philippines  - 62%

Composition of waste going to SWDS IPCC default for region
Food waste  - 43.5%
Paper – 12.9 %

Textiles –  2.7%
Wood – 9.9%
Inert – 31%

Amount of methane recovered from SWDS IPCC default = 0 Gg

Methane oxidised (OX) IPCC default (Managed, unmanaged and uncategorised SWDS) = 0

These values will be used to calculate GHG emissions from solid waste disposal for tier 1 method.



There are 6 worksheets within the Solid Waste Disposal
1. Parameters
2. SWDS Types – Utilization
3. Activity Data
4. Amount Deposited
5. Long term stored C in SWDS
6. Harvested wood products 

User interface for entering data into SWDS within the 
IPCC Inventory Software Version 2.901

The latest IPCC software also enables the 
provision of GHG emissions outcomes for 
managed waste disposal sites, 
unmanaged waste disposal sites, and 
uncategorized waste disposal sites.



Choosing the country and region is crucial as it determines the default activity data for the assessment. Additionally, selecting the climate 
zone is important as it helps determine the methane generation rate constant (k).

Step 1.1: Selecting suitable default DOC, DOCf and Methane 
generation rate constant (k)  

Choose the region 
corresponding to the country

Add and select subdivision

Subdivision allows estimations 
at subnational level

Choose climate zone 
corresponding to the country

For the Tier 1 and Tier 2 
approach, IPCC default values 

can be utilized



The region and climate zone of a country can influence the decay rate 
of waste. For example, if a country has both hot and wet regions and hot 
and dry regions, the decay rates may vary between these regions.

Selecting suitable default DOC, DOCf and Methane generation rate constant (k)  

Model provides two options to calculation can be chosen depending on 
the available activity data 
- Multi-phase model based on waste composition data.
- Single-phase model based on bulk waste.  

The FOD method requires data on solid waste disposal, including 
quantities and composition, collected over a 50-year period. Countries 
lacking historical statistical data for the full 50 years may estimate this 
data using surrogates like population or economic indicators.

Based on the chosen region, climate zone, and calculation option, default 
data for parameters such as DOC, DOCf, and k will be selected 

accordingly.



Step 1.2: Selecting suitable default DOC, DOCf and Methane 
generation rate constant (k)  

Functions under Waste Type 
Manager
1. Select parameters related to either 
the wet weight or dry weight 
2. Manage parameters associated with 
DOC, DOCf, Dry Matter Content, Total 
Carbon in Dry Matter and Fossil Carbon 
in Total Carbon by selecting IPCC 
default – Tier 1 and Tier 2
3. Adding user defined waste types (new 
waste types)

Functions under Waste Type 
Parameters
1. Select waste types use in calculation
2. Select already defined DOC and DOCf 
factors from the dropdown
3. Select default IPCC methane 
generation rate constant (k) – Tier 1 
and Tier 2 



Selecting remaining parameters

The period between waste deposition and full methane 
production, during which aerobic decomposition and 
acidification processes occur, is typically estimated. The IPCC 
offers a default value of six months for this time delay.

Fraction of CH4 in generated landfill gas (F). It is recommended 
to utilize the default value provided by the IPCC for the fraction of 
methane in landfill gas, which is 0.5.

Molecular weight ratio (CH4/C) = 16/12

The oxidation factor (OX) reflects the amount of CH4 from 
SWDS that is oxidised in the soil or other material covering the 
waste.
The oxidation factor varies depending on the landfill site 
conditions. Sites with thick and well-aerated cover materials may 
exhibit different oxidation factors compared to sites with no cover 
or where significant amounts of methane can escape through 
cracks or fissures in the cover.

CH4 generated T

CH4 generated T
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Additional Step: Managing uncertainty and parameters for 
Harvested Wood Products (Only for Bulk waste option)

Uncertainties regarding activity data 
and emission factors for solid waste 
disposal can be entered by clicking 
the "Uncertainties" button.

These parameters are essential for computing 
HWP within the bulk waste option. In instances 
where national bulk waste data are lacking, 
utilizing the waste composition option in the 
spreadsheets is advised. This option calculates 
the long-term stored carbon from wood, paper 
and cardboard, and garden and park waste in 
SWDS by considering the remaining portion of 
the DOC after decay.



Step 2: Selecting distribution of waste by waste management type 

Identifying the distribution of waste by waste management type is crucial for determining Methane Correction Factors (MCF). For instance, 

unmanaged solid waste disposal sites (SWDS) produce less methane (CH4) from a given amount of waste compared to anaerobically managed SWDS.

However, if country-specific distribution values are 
unavailable, the software offers distribution values for 
common waste management types based on the country 
and region to facilitate Tier 1 assessments.

The IPCC software offers 8 management 
types categorized under 3 main types, each 
with default MCF values provided by IPCC.
1. Unmanaged - Unmanaged - shallow 

and Unmanaged – deep
2. Managed  - Managed – anaerobic, 

Managed poorly – semi-aerobic, 
Managed well – semi-aerobic, Managed 
poorly – active aeration and Managed 
well– active aeration

3. Uncategorised The user can update the same 
value for all years by pressing 
the down arrow.

Save an entry after filling data

Similarly, the user can enter data 
for each subdivision 

The same process used for Municipal Waste 
can be applied to other types of waste using the 
dropdown menu.
1. Municipal Waste
2. Industrial Waste
3. Sludge
4. Other waste



Selecting remaining parameters

The period between waste deposition and full methane 
production, during which aerobic decomposition and 
acidification processes occur, is typically estimated. The IPCC 
offers a default value of six months for this time delay.

Fraction of CH4 in generated landfill gas (F). It is recommended 
to utilize the default value provided by the IPCC for the fraction of 
methane in landfill gas, which is 0.5.

Molecular weight ratio (CH4/C) = 16/12

The oxidation factor (OX) reflects the amount of CH4 from 
SWDS that is oxidised in the soil or other material covering the 
waste.
The oxidation factor varies depending on the landfill site 
conditions. Sites with thick and well-aerated cover materials may 
exhibit different oxidation factors compared to sites with no cover 
or where significant amounts of methane can escape through 
cracks or fissures in the cover.
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Selecting parameters – Bulk waste data

Similar to waste compositions option

When opting for the bulk waste approach, it's crucial to estimate the 
proportion of DOC originating from harvested wood products within the 
total DOC of the waste, before determining the quantities of long-term 
stored carbon



Step 3: Entering activity data for tier 1 approach 

The IPCC software offers two approaches for entering activity data based on tiers. 

For the tier 1 approach, users can calculate total waste using population data and the percentage of waste going to solid waste disposal sites (SWDS).

In a manner similar 
to the previous 
section, users have 
the ability to input 
data subdivision-
wise and waste 
category-wise, 
including 
Municipal Waste, 
Industrial Waste, 
Sludge, and Other 
Waste.

Population (Philippine)

IPCC software provides - 
Philippine specific data given 

in the IPCC 2006 guideline

IPCC software provides - Asia-south-
east region specific shares given in the 

IPCC 2006 guideline

Users can input a set of data directly 
from an Excel sheet into the software by 
selecting the corresponding number of 
rows in the column within the software 

interface.



Entering and selecting data to calculate MSW generation (Activity data)

For countries lacking national data on MSW generation, management 
practices, and composition over a period, urban population or total 
population figures can be utilized to estimate the data.

The IPCC offers regional defaults 
for waste generation per capita 
(kg/cap/yr) and the percentage of 
waste disposed to SWDS.

Additionally, the IPCC provides default compositions of waste going to 
waste disposal sites based on the region.

IPCC waste model in 2006 provide: Asia-
south-eastern region specific shares given in 

the IPCC 2006 guideline 

Population (Philippine)
- World Bank



Entering and selecting data to calculate MSW generation (Activity data)

For countries lacking national data on MSW generation, management 
practices, and composition over a period, urban population or total 
population figures can be utilized to estimate the data.

The IPCC offers regional defaults 
for waste generation per capita 
(kg/cap/yr) and the percentage of 
waste disposed to SWDS.

Additionally, the IPCC provides default compositions of waste going to 
waste disposal sites based on the region.

IPCC waste model in 2006 provide: Asia-
south-eastern region specific shares given in 

the IPCC 2006 guideline 

Population (Philippine)
- World Bank



Entering and selecting data to calculate industrial waste generation (Activity 
data)

For countries lacking production data, historical disposal of industrial 
waste can be estimated proportionally to GDP or other economic 
indicators. GDP serves as the driver in the Tier 1 method.

GDP in $ (Philippine)
- World Bank



Assessed waste generations 



The amount of waste deposited is determined based on the data 

entered into the software

Similar to the 
previous sections, 
users have the 
ability to check 
data based on 
subdivision-wise 
and waste 
category-wise, 
including 
Municipal Waste, 
Industrial Waste, 
Sludge, and Other 
Waste.



Unlike the IPCC 2006 excel model, In the latest IPCC software, users have the 

capability to conduct separate assessments for methane (CH4) generation 

and emissions at solid waste disposal sites under solid waste subcategories. 

This can be done after determining the amount of waste deposited, as 

outlined in the previous slides under the "Solid Waste Disposal" section.

Given that the 

categorization of solid 

waste disposal sites 

(SWDS) in the software 

aligns more closely with 

the 2019 refinement of 

the IPCC guidelines, 

users can utilize the 

default Methane 

Correction Factor (MCF) 

values provided in the 

2019 refinement for 

SWDS that have been 

newly added.

There are 3 worksheets within each subcategories (4. A. 1, 4. A. 2, 4. A. 3)
1. SWDS Types – MCF and OX  - Step 4
2. Methane Generated – Step 5 
3. Methane Emissions  - Step 6 / Results



Step 4: Selecting MCF and OX 
For Tier 1 and Tier 2 approach, IPCC default 
MCF and OX can be used

4. A. 1 – 

Managed 

Waste 

Disposal 

Sites

4. A. 2 – 

Unmanag

ed Waste 

Disposal 

Sites

4. A. 3 – 

Uncatego

rised 

Waste 

Disposal 

Sites

MCF

OX



Selecting methane correction factor (MCF)

The MCF acknowledges that unmanaged SWDS 
generate less CH4 from a specific amount of 
waste compared to anaerobically managed 
SWDS. 
In unmanaged SWDS, a greater portion of waste 
decomposes aerobically in the upper layer. 
However, in unmanaged SWDS with deep 
disposal, the proportion of waste undergoing 
aerobic degradation should be lower than in 
shallow SWDS.

The model also offers fixed country-specific values for the 
distribution of waste by waste management type. It's important 
to note that the total distribution should add up to 100%, as 
indicated in the final column.



Methane Recovery

CH4 generated at SWDS can be recovered and combusted in a flare or energy device. The 
default value for CH4 recovery is zero.



Step 5.1 : Calculated Methane Generation 

4. A. 1 – 

Managed 

Waste 

Disposal 

Sites

4. A. 2 – 

Unmanag

ed Waste 

Disposal 

Sites

4. A. 3 – 

Uncatego

rised 

Waste 

Disposal 

Sites

1 2 3 4

1 2 3 4

1 2 3 4

1
Similar to the previous sections, 
users have the ability to check 
methane generation based on   
subdivision-wise.

Similar to the previous sections, 
users have the ability to check 
methane generation based on 
waste category-wise, including 
Municipal Waste, Industrial 
Waste, Sludge, and Other Waste.

3

Users have the ability to check 
methane generation based on 
SWDS Type –wise.

2

4. A. 1 – Managed Waste Disposal Sites
Managed – anaerobic
Managed well – semi-aerobic 
Managed poorly – semi-aerobic 
Managed well – active-aeration
Managed poorly – active-aeration 

4. A. 2 – Unmanaged Waste Disposal Sites

Uncategorised SWDS 

4. A. 3 – Uncategorised Waste Disposal Sites

Unmanaged – deep
Unmanaged – shallow



Step 5.2 : Calculated Methane Generation 

4. A. 1 – 

Managed 

Waste 

Disposal 

Sites

4. A. 2 – 

Unmanag

ed Waste 

Disposal 

Sites

4. A. 3 – 

Uncatego

rised 

Waste 

Disposal 

Sites

1 2 3 4

1 2 3 4

1 2 3 4

Users have the ability to check 
methane generation based on Waste 
Type –wise.
• Food waste
• Garden and park
• Disposable nappies
• Paper and cardboard
• Textile 
• Wood

4

The default IPCC values for DOC and 
DOCf utilized in Tier 1 and Tier 2 
assessments are derived from the Waste 
Type. These factors were selected under 
the “Parameter sheets” in the 4.A – Solid 
Waste Disposal

DOC DOCf

The default IPCC values for Methane 
Generation Rate (k) utilized in Tier 1 and Tier 
2 assessments are derived from the Climate 
Zone and Waste Type. These factors were 
selected under the “Parameter sheets” in 
the 4.A – Solid Waste Disposal

k



Step 6/ Results: Methane Emissions

4. A. 1 – 

Managed 

Waste 

Disposal 

Sites

4. A. 2 – 

Unmanag

ed Waste 

Disposal 

Sites

4. A. 3 – 

Uncatego

rised 

Waste 

Disposal 

Sites

1 2

1 2

1 2

1
Similar to the previous sections, 
users have the ability to check 
methane emissions based on   
subdivision-wise.

Users have the ability to check 
methane emissions based on 
SWDS Type –wise.

2

4. A. 1 – Managed Waste Disposal Sites
Managed – anaerobic
Managed well – semi-aerobic 
Managed poorly – semi-aerobic 
Managed well – active-aeration
Managed poorly – active-aeration 

4. A. 2 – Unmanaged Waste Disposal Sites

Uncategorised SWDS 

4. A. 3 – Uncategorised Waste Disposal Sites

Unmanaged – deep
Unmanaged – shallow

3

3

3 3 Methane Emissions



By- products of FOD model 
Information items in the Waste sector



Long Term Stored C in SWDS

A portion of carbon remains stored for extended periods in SWDS, particularly from slow-decaying materials like wood and paper, 
resulting in long-term storage within the sites. The quantity of carbon held in SWDS can be approximated using the FOD model, with 
the long-term stored carbon being documented as an information item within the Waste sector.

Similar to the 
previous sections, 
users have the 
ability to check 
data based on 
subdivision-wise 
and waste 
category-wise, 
including 
Municipal Waste, 
Industrial Waste, 
Sludge, and Other 
Waste.



Harvested Wood Products

The accumulation of carbon in long-term storage, particularly in paper, cardboard, wood, garden, and park waste, is noteworthy due to 
its implications for harvested wood products (HWP). Changes in carbon stock originating from HWP, including those disposed of in 
SWDS within the reporting country, are examined in Chapter 12 of the AFOLU Volume.

Similar to the 
previous sections, 
users have the 
ability to check 
data based on 
subdivision-wise



Let’s do an exercise with the IPCC 
Inventory Software!

Solid Waste Disposal



Exercise for Solid Waste Disposal 

Activity 01

Step 01: Open the worksheets for 4.A – Solid Waste Disposal

Step 02: In the first worksheet, Parameters, enter the following data accordingly 

Input parameter Entry Note 
Region Asia- Eastern If this is not suggested in the drop-down 

menu, please check whether you have 
entered your country correctly 

Subdivision Subdivision 2
Climate zone Tropical wet 
Starting year 1950
Delay time 6 months 
Fraction of methane (F) in 
developed gas 

0.500

Conversion factor, C to CH4 1.333333



Activity 02

Step 01: Click the option waste type parameters for selected subdivision in the above same sheet 

‘parameters’

Note: In here we hope to calculations for Municipal waste. Therefore, entering parameters (default/ specific) 

for municipal waste is sufficient. 

Step 02: Select (put a tick on the option ‘use in calculations’) the following types in following classes of 

decomposability
Class of decomposability Type 

Bulk waste Bulk municipal waste 
Moderately degrading waste Disposable nappies

Garden and park 
Rapidly degrading waste Food waste 
Slowly degrading waste Paper and cardboard 

Textile 
Wood



Step 03: Enter following parameters in previously selected types accordingly  

Class of 
decomposability 

Type DOC DOCf Methane 
generation 

rate constant 
(k) 

Note 

Bulk waste Bulk municipal waste 0.18 0.5 0.17 Default 
Moderately 
degrading waste 

Disposable nappies 0.24 0.5 0.17 Default 
Garden and park 0.2 0.5 0.17 Default 

Rapidly 
degrading waste 

Food waste 0.15 0.5 0.4 Default 

Slowly degrading 
waste 

Paper and cardboard 0.4 0.5 0.07 Default 
Textile 0.24 0.5 0.07 Default 
Wood 0.43 0.5 0.035 Default 



Activity 03
Step 01: Enter parameters for Harvested Wood Products (HWP) as follow

Step 02: Enter Uncertainties as below

  

Step 03: Save entered data 

Input parameter Entry 
% garden in municipal waste 85.00%
% paper in municipal waste 10.00%
% wood in municipal waste 5.00%
% paper in industrial waste 75.00%
% wood in industrial waste 25.00%

Entry parameter Entry 
Activity data 
uncertainties 

Upper +0.00%
Lower -0.00%

Emission factors 
uncertainties 

Upper +0.00% 
Lower -0.00%



Activity 04

Step 01: Open the worksheet SWDS types – utilization

Step 02: Select the subdivision as subdivision 2 and waste category as  municipal waste 

Step 03: Enter following parameters accordingly in the selected inventory year (or current inventory year) by you 

Step 04: Save entered data 

 Note: You must enter data for parameters from starting year (in here, 1950) to current inventory year 

Input parameter Entry Note 
Unmanaged – shallow (%) 25 Default 
Unmanaged – deep (%) 30 Default 
Managed – anaerobic (%) 25 Default 
Managed poorly – semi-aerobic (%) 
Managed well – semi-aerobic (%) 5 Default 
Managed poorly – active aeration (%)
Managed well – active aeration (%)
Uncategorized SWDS (%) 15 Default 



Step 05: Open the worksheet activity data and select following entries as below 

Step 06: Enter following data accordingly

 step 07: Save entered data 

Input parameter Entry Input parameter Entry 
Population (capita) 115000000 Garden and park 1%
Waste per capita 160 

kg/cap/yr
Paper and cardboard 18.8%

% SWDS 75% Textile 2.5%
Food waste 25.2% wood 3.5%
Disposable nappies 1% Bulk municipal waste 5%
Inert 43%
Above these data are only assumptions for this activity only 

Entry Selection 
Subdivision Subdivision 2
Waste category Municipal waste 
Total waste Calculated from population 
Waste type amounts % of total waste going to SWDS



Activity 01 and 03



Activity 02 



Activity 04
SWDS types – Utilization 



Activity data 



Amount deposited 



Exercise for Managed Waste Disposal Sites

Activity 01

Step 01: Open the worksheets for 4.A.1 – Managed Waste Disposal Sites

Step 02: In the first worksheet, SWDS Types- MCF and OX, enter the following data accordingly 

Input parameter Entry Note 
Managed Anaerobic – MCF 1 Default value
Managed Anaerobic – OX 0.1 Default value
Managed poorly semi aerobic - MCF 0.7 Default value
Managed poorly semi aerobic - OX 0.1 Default value
Managed well semi aerobic - MCF 0.5 Default value
Managed well semi aerobic - OX 0.1 Default value
Managed poorly active aeration- MCF 0.7 Default value
Managed poorly active aeration- OX 0.1 Default value
Managed well active aeration- MCF 0.4 Default value
Managed well active aeration- OX 0.1 Default value



Exercise for Managed Waste Disposal Sites

Activity 02

Step 01: Open the worksheets for 4.A.1 – Managed Waste Disposal Sites

Step 02: In the third worksheet, methane emissions enter the following data accordingly 

Input parameter Entry Note 
Flaring (Gg) 0.0001
Energy Use (Gg) 0.0005



Exercise for Unmanaged Waste Disposal Sites

Activity 01

Step 01: Open the worksheets for 4.A.2 – Unmanaged Waste Disposal Sites

Step 02: In the first worksheet, SWDS Types- MCF and OX, enter the following data accordingly 

Input parameter Entry Note 
MCF (Fraction) – Unmanaged 
shallow

0.4

OX (Fraction) – Unmanaged shallow 0 Default value
MCF (Fraction) – Unmanaged deep 0.8
OX (Fraction) – Unmanaged deep 0 Default value



Exercise for Unmanaged Waste Disposal Sites

Activity 02

Step 01: Open the worksheets for 4.A.2 – Uncategorized Waste Disposal Sites

Step 02: In the third worksheet, methane emissions enter the following data accordingly 

Input parameter Entry Note 
Flaring (Gg) 0
Energy Use (Gg) 0.001



Exercise for Uncategorized Waste Disposal Sites

Activity 01

Step 01: Open the worksheets for 4.A.3 – Uncategorized Waste Disposal Sites

Step 02: In the first worksheet, SWDS Types- MCF and OX, enter the following data accordingly 

Input parameter Entry Note 
MCF (Fraction) 0.6 Default value
OX (Fraction) 0 Default value



Exercise for Uncategorized Waste Disposal Sites

Activity 02

Step 01: Open the worksheets for 4.A.3 – Uncategorized Waste Disposal Sites

Step 02: In the third worksheet, methane emissions enter the following data accordingly 

Input parameter Entry Note 
Flaring (Gg) 0
Energy Use (Gg) 0.005



4.A.1 – Managed Waste Disposal Sites
SWDS types – MCF and OX



Methane Generated



Methane Emissions



4.A.2 – Unmanaged Waste Disposal Sites

SWDS types – MCF and OX



Methane Generated



Methane Emissions



4.A.3 – Uncategorized Waste Disposal Sites

SWDS types – MCF and OX



Methane Generated



Methane Emissions



4. B – Biological 
Treatment of 
Solid Waste 



4.B – Biological 
treatment of solid 
waste 



Example for Biological treatment of solid wastes  

Step 01: 4.B – Biological treatment of solid waste 

Step 02: Select the gas as Methane and enter following data accordingly. Finally, save the entered data.  

Input parameter Entry Note 
Subdivision Philippines
Biological treatment system Composing 
Waste category Municipal Waste
Type of waste Food waste
Total annual amount treated by 
biological treatment facilities 

10.5 Gg

Emission factor IPPC default, 4 g CH4/ kg 
Methane 
recovered 

Flaring 0 Gg
Energy use 0 Gg

*the activity data used in this activity are not real. Just examples only for this activity.

4.B – Biological treatment of solid 
waste 



Input parameter Entry Note 
Subdivision Philippines
Biological treatment system Anaerobic digestion at biogas 

facilities
Waste category Municipal Waste
Type of waste Food waste
Total annual amount treated by 
biological treatment facilities 

10.5 Gg

Emission factor IPPC default, 0.8 g CH4/ kg 
Methane 
recovered 

Flaring 0 Gg
Energy use 0 Gg

*the activity data used in this activity are not real. Just examples only for this activity.

For N2O emission, enter the emission factor as 1 g N2O/ kg for anaerobic digestion at biogas facilities and 
for composting, enter it as 0.6 g N2O/ kg. 



CH4 EMISSIONS FROM BIOLOGICAL TREATMENT

Where, 

CH4 Emissions = total CH4 emissions in inventory year, Gg

Mi = mass of organic waste treated by biological treatment type i, Gg

EF = emission factor for treatment i, g CH4/kg waste treated

i = composting or anaerobic digestion

R = total amount of CH4 recovered in inventory year, Gg CH4



CH4 EMISSIONS FROM BIOLOGICAL TREATMENT – TIER 01

Parameter Value Source

Mass of organic waste 
treated by biological 
treatment type i, Gg

10.5 DENR_News_Alerts_10_January_2
021_Sunday.pdf

Emission Factor on a 
wet weight basis g 
CH4/kg waste treated

4 2006 IPCC guidelines

Total amount of CH4 
recovered in inventory 
year, Gg CH4

0 Assumed value

Tier 1 uses the IPCC default emission factors.

A:  Composting 

https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf


CH4 EMISSIONS FROM BIOLOGICAL TREATMENT – TIER 01

Parameter Value Source

Mass of organic waste 
treated by biological 
treatment type i, Gg

10.5 DENR_News_Alerts_10_January_2
021_Sunday.pdf

Emission Factor on a 
wet weight basis g 
CH4/kg waste treated

0.8 2006 IPCC guidelines

Total amount of CH4 
recovered in inventory 
year, Gg CH4

0 Assumed value

B:  Anaerobic digestion at biogas facilities

https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf


CH4 EMISSIONS FROM BIOLOGICAL TREATMENT-TIER 01

CH4 Emissions = Σ (10.5 Gg * 4 g CH4/kg + 10.5 Gg * 0.8 g CH4/kg ) * 10-3

              = 0.0504 Gg

 



N2O EMISSIONS FROM BIOLOGICAL TREATMENT

Where, 

N2O Emissions = total N2O emissions in inventory year, Gg

Mi = mass of organic waste treated by biological treatment type i, Gg

EF = emission factor for treatment i, g N2O /kg waste treated

i = composting or anaerobic digestion



N2O EMISSIONS FROM BIOLOGICAL TREATMENT– TIER 01

Parameter Value Source

Mass of organic waste 
treated by biological 
treatment type i, Gg

10.5 DENR_News_Alerts_10_January_2
021_Sunday.pdf

Emission Factor on a 
wet weight basis g 
CH4/kg waste treated

0.6 2006 IPCC guidelines

Tier 1 uses the IPCC default emission factors.

A:  Composting 

https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf


N2O EMISSIONS FROM BIOLOGICAL TREATMENT– TIER 01

Parameter Value Source

Mass of organic waste 
treated by biological 
treatment type i, Gg

10.5 DENR_News_Alerts_10_January_2
021_Sunday.pdf

Emission Factor on a 
wet weight basis g 
CH4/kg waste treated

1 Assumed value

B:  Anaerobic digestion at biogas facilities

https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf


N2O EMISSIONS FROM BIOLOGICAL TREATMENT-TIER 01

N2O Emissions = Σ (10.5 Gg * 0.6 g CH4/kg + 10.5 Gg * 1 g CH4/kg ) * 10-3  

              = 0.0168 Gg

 



Users have the option 
to conduct assessments 
for either composting 

or anaerobic 
digestion at biogas 

facilities.

Users have the flexibility 
to choose a waste 

category based on their 
specific requirements

Users have the flexibility 
to choose a type of waste 

based on their specific 
requirements

Users-
defined 

parameter 

Default or users-
defined parameter 

Finally, 
users can 
save the 
entry by 
pressing 

save 
button

The assessment 
can be carried 

out for both CH4 
and N2O, and 

the procedures 
as well as the 

columns in the 
worksheets 

remain 
consistent



Default or users-
defined parameter 



Let’s do an exercise with the IPCC 
Inventory Software!

Biological treatment of solid waste 



Exercise for Biological treatment of solid wastes  

Step 01: Open the worksheet 4.B – Biological treatment of solid waste 

Step 02: Select the gas as Methane and enter following data accordingly. Finally, save the entered data.  

Input parameter Entry Note 
Subdivision Facility ‘A’
Biological treatment system Composing 
Waste category Industrial waste 
Type of waste Pulp and paper 
Total annual amount treated by 
biological treatment facilities 

10 Gg

Emission factor IPPC default, 10 g CH4/ kg On a dry weight basis 
Methane 
recovered 

Flaring 0 Gg
Energy use 0.0001 Gg

*the activity data used in this activity are not real. Just examples only for this activity.



Biological treatment of solid waste  



4.C Incineration 
and Open 

Burning of Waste



4.C Incineration and 
Open Burning of 
Waste

• 4.C.1 – Waste Incineration
• 4.C.2 – Open burning of waste 



• There are 2 sub-categories in this category. The format of the worksheets are different in those sub-

categories.

• Sub-categories

• 4.C.1 – Waste incineration

• 3 worksheets 

1. Waste incineration

2. Fossil liquid incineration 

3. N2O emissions from Incineration of wastes – Tier 3

• 4.C.2 – Open burning of waste 

• 1 worksheet

1. Open burning of waste 

4.C Incineration and Open Burning of Waste



Step 01: Open the worksheet Waste incineration of sub-category 4.C.1 – Waste incineration 

Step 02: Select the gas as Carbon dioxide and enter following data accordingly in the worksheet

 

Input parameter Entry Note 
Subdivision Philippines
Waste category Municipal waste 
Type of waste Food waste
Total amount of waste incinerated 25 Gg
Dry matter content 0.4 Default value has used. Specific to waste type.
Fraction of carbon in dry matter 0.38 Default value has used. Specific to waste type.
Fraction of fossil carbon in total carbon 0.01 Default value has used. Specific to waste type.
Oxidation factor Default, 1
*the activity data used in this activity are not real. Just examples only for this activity.

4. C. 1. Emissions from Incineration of Waste

1. Waste incineration 



Step 03: Select the gas as N2O and enter following data accordingly in the worksheet

 

Input parameter Entry Note 
Subdivision Philippines
Waste category Municipal waste 
Type of waste Food waste
Total amount of waste incinerated 25 Gg
Nitrous Oxide emission factor 50 kg N2O/Gg 

Wet waste
Default value has used. Specific to waste type.

*the activity data used in this activity are not real. Just examples only for this activity.



Step 03: Select the gas as CH4 and enter following data accordingly in the worksheet

 

Step 04: Save entered data 

Input parameter Entry Note 
Subdivision Philippines
Waste category Municipal waste 
Type of waste Food waste
Total amount of waste incinerated 25 Gg
Methane emission factor 6 kg CH4/Gg 

Wet waste
Default value for semi continuous incineration 
has used. Specific to waste type.

*the activity data used in this activity are not real. Just examples only for this activity.



CO2 EMISSIONS FROM INCINERATION-TIER 01

CO2 Emissions = Σ (25 Gg * 0.4 *0.38* 0.01* 1 ) * 44/12
              
              =0.13933 Gg

4.C.1- Waste Incineration



CH4 EMISSIONS FROM INCINERATION-TIER 01

CH4 Emissions = Σ (25 Gg *6kg CH4 /Gg) * 10-6 

              = 0.00015 Gg 

 



N2O EMISSIONS FROM INCINERATION-TIER 01

N2O Emissions = Σ (25 Gg * 50 kg N2O /Gg) * 10-6 

              = 0.00125 Gg 



CO2 EMISSIONS FROM INCINERATION OF FOSSIL LIQUID WASTE-TIER 01

CO2 Emissions = Σ (25 Gg * 0.8* 1) * 44/12
              
              = 73.333 Gg



4. C. 1. Emissions from Incineration of Waste

1. Waste incineration 





Step 01: Open the worksheet Fossil liquid incineration of sub-category 4.C.1 – Waste incineration 

 

Input parameter Entry Note 
Subdivision Philippines
Type of waste Lubricants
Total amount of fossil liquid waste 
incinerated

25 Gg

Fossil C content of fossil liquid waste 80 Default value has used. Specific to waste type.
Oxidation factor 100 Default value has used. Specific to waste type.
*the activity data used in this activity are not real. Just examples only for this activity.

4. C. 1. Emissions from Incineration of Waste

2.Fossil liquid incineration



Users have the 
flexibility to choose 
a waste type based 

on their specific 
requirements

Users-
defined 

parameter 

Default or 
users-defined 

parameter 



Let’s do an exercise with the IPCC 
Inventory Software!

Incineration and Open Burning of 
Waste



Exercises for Incineration and Open burning of waste

Step 01: Open the worksheet Waste incineration of sub-category 4.C.1 – Waste incineration 

Step 02: Select the gas as Carbon dioxide and enter following data accordingly in the worksheet

 

Step 03: Save entered data 

Input parameter Entry Note 
Subdivision Facility ‘A’
Waste category Industrial waste 
Type of waste Textile 
Total amount of waste incinerated 10 Gg
Dry matter content 0.8 Default value has used. Specific to waste type.
Fraction of carbon in dry matter 0.5 Default value has used. Specific to waste type.
Fraction of fossil carbon in total carbon 0.2 Default value has used. Specific to waste type.
Oxidation factor Default, 1
*the activity data used in this activity are not real. Just examples only for this activity.



Step 04: Enter uncertainties for activity data and emission factors as below

Entry parameter Entry 
Activity data 
uncertainties 

Upper +1.00%
Lower -1.00%

Emission factors 
uncertainties 
Select the gas as Carbon Dioxide and enter following
(*when you are entering data for real GHG inventory calculation, please make sure 
to add uncertainties for other gases also)

Upper +1.00% 
Lower -1.00%

*these values are not real. Just examples only for this activity.



Step 05: Open the worksheet Fossil liquid incineration of the same sub-category above and, enter 

following data accordingly

Step 06: Save entered data 

Input parameter Entry Note 
Subdivision Facility ‘C’
Type of waste Waste oil 
Total amount of fossil liquid waste 
incinerated

2.5 Gg

Fossil carbon content of fossil liquid waste Default, 80
Oxidation factor for fossil liquid waste of 
type I 

Default, 100

*the activity data used in this activity are not real. Just example only for this activity.



Step 07: Enter uncertainties in the above same worksheet

Entry parameter Entry 
Activity data 
uncertainties 

Upper +1.00%
Lower -1.00%

Emission factors 
uncertainties 
Select the gas as Carbon Dioxide and enter following
(*when you are entering data for real GHG inventory calculation, please make sure 
to add uncertainties for other gases also)

Upper +1.00% 
Lower -1.00%

*these values are not real. Just examples only for this activity.



Before you are going to do calculation using Tier 3, as explained in the N2O emissions from incineration of 

waste – Tier 3 , you should choose "Nitrous oxide (N2O)" from the dropdown menu in the waste 

incineration worksheet. 

After doing so, there is no need to enter data again. You have only to select the gas N2O and, select the 

option ‘N2O Tier 3’ in the data entry worksheet

Then, in the worksheet for N2O emissions from Incineration of waste, you must enter following data. 

 

Input parameter Entry Note 
N2O emission concentration in flue gas from 
the incineration of waste type i

0.01 mg N2O/ m3

Flue gas volume by amount of incinerated 
waste type i

0.1 m3/ Mg

*the activity data used in this activity are not real. Just example only for this activity.



Waste incineration



Uncertainties – waste incineration  



Fossil liquid incineration  



Uncertainties – Incineration of fossil liquid waste   



Waste incineration – N2O



N2O emissions from Incineration of waste –Tier 3



4. C. 2. Open Burning of waste 

In line with the assessments conducted for waste incineration, a comparable data collection structure is 
adhered to under open burning to facilitate the calculation of CO2, CH4, and N2O gases.



Default or 
users-defined 

parameter 



Let’s do an example with the IPCC 
GHGI tool!



Exercise for open burning of waste

Step 01: Open the worksheet open burning waste 

Step 02: Select the gas as CO2 and enter following data accordingly 

Input parameter Entry Note 
Subdivision District  ‘A’
Waste category Municipal waste 
Type of waste Paper & 

cardboard 
Total amount of waste open-burned 5 Gg
Dry matter content 0.9 Default value has used. Specific to waste type.
Fraction of carbon in dry matter 0.46 Default value has used. Specific to waste type.
Fraction of fossil carbon in total carbon 0.01 Default value has used. Specific to waste type.
Oxidation factor Default, 0.58
*the activity data used in this activity are not real. Just examples only for this activity.



Step 03: Save Entered Data 

Step 04: Select the gas as CH4 and enter following data accordingly 

Step 05: Save Entered Data 

Step 06: Select the gas as N2O and enter following data accordingly

Step 07: Save Entered Data 

 

Input parameter Entry Note 
Methane emission factor Default, 6500 kg CH4/ Gg wet 

waste 

Input parameter Entry Note 
Nitrous Oxide emission 
factor 

Default, 6500 kg CH4/ Gg wet 
waste 



Step 08: Enter following uncertainty data also accordingly in the same worksheet above  

Entry parameter Entry 
Activity data 
uncertainties 

Upper +1.00%
Lower -1.00%

Emission factors 
uncertainties 
Select the gas as Carbon Dioxide and enter following
(*when you are entering data for real GHG inventory calculation, please make sure 
to add uncertainties for other gases also)

Upper +1.00% 
Lower -1.00%

*these values are not real. Just examples only for this activity.



Open Burning of waste – CO2 



Burning of waste – CH4 



Burning of waste – N2O 



Uncertainties 



Thank You
Eng. H.M. Buddika Hemashantha

MRV Transparency Advisor to CBIT GSP
+44 7359 23 7074, +94 770 320 110
buddika@climatesi.com

mailto:info@climatesi.com
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