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INTRODUCTION

The waste sector accounts for emission resulting waste management practices for all types of waste 
including solid waste and wastewater.
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KEY TERMS

Wet weight basis

Dry Weight basis

Dry Matter content

Decomposable Organic Carbon (fraction of Organic carbon that decomposes)

Biogenic carbon content / Fossil carbon content

Methane Correction Factor

Methane Generation Rate/Half-Life

Oxidation Factor

BOD
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NATIONAL CONTEXT - WASTE

4

99%

1%

CO2

1 - Energy 4 - Waste

4%

96%

CH4

1 - Energy 4 - Waste

38%

62%

N2O

1 - Energy 4 - Waste

Maldives GHG inventory 2022: Waste accounts for majority of CH4 and significant portion of N2O emissions in Maldives

Main method of waste management in Maldives is unmanaged open burning with limited incineration in 
resorts and dumping biodegradable waste into the sea.
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Plans for the sector to consider in 
future inventories

• Waste to Energy Facilities in 
Thilafushi, Addu and Vandhoo with 
managed landfill for incinerated 
waste

• Promoting composting in organic 
waste

• Phasing out Open burning
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waste stream that goes to Waste-to-energy Facility would need to be reported under 1A1ai -  
Electricity Generation with municipal waste as fuel.

managed landfill to store 
waste after incineration 

Landfill generated due to 
pause in open burning 

Waste incinerated in 
island/ regional waste 
facilities without Wte

Composting



METHODOLOGICAL APPROACH
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Tier 1 IPCC default
𝑇𝑜𝑡𝑎𝑙 𝑆𝑜𝑙𝑖𝑑 𝑊𝑎𝑠𝑡𝑒 = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 × 𝑊𝑎𝑠𝑡𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒

Step 1: Estimate total solid waste generated - default

NBS 0.91 ton per capita per year



METHODOLOGICAL APPROACH
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𝐵𝑢𝑙𝑘 𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑡𝑜𝑛𝑠 = 𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑀𝑎𝑙𝑒′ + 𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑂𝑡ℎ𝑒𝑟 𝑖𝑠𝑙𝑎𝑛𝑑𝑠 + 𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑅𝑒𝑠𝑜𝑟𝑡𝑠

𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑀𝑎𝑙𝑒′ =  𝑊𝑎𝑠𝑡𝑒 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝑀𝑎𝑙𝑒′  × 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑀𝑎𝑙𝑒′ ×
365

1000

𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑂𝑡ℎ𝑒𝑟 𝐼𝑠𝑙𝑎𝑛𝑑 =  𝑊𝑎𝑠𝑡𝑒 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝑂𝑡ℎ𝑒𝑟 𝑖𝑠𝑙𝑎𝑛𝑑  × 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑂𝑡ℎ𝑒𝑟 𝐼𝑠𝑙𝑎𝑛𝑑 ×
365

1000

𝑊𝑎𝑠𝑡𝑒 𝑖𝑛 𝑅𝑒𝑠𝑜𝑟𝑡𝑠 =  𝑊𝑎𝑠𝑡𝑒 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝑅𝑒𝑠𝑜𝑟𝑡𝑠  × 𝑇𝑜𝑢𝑟𝑖𝑠𝑡 𝐵𝑒𝑑𝑛𝑖𝑔ℎ𝑡𝑠𝑅𝑒𝑠𝑜𝑟𝑡𝑠

Step 1: Estimate total solid waste generated – country specific

NBS

NBS

MTE

2.8 kg per person per day

1 kg per person per day

7.2 kg per resort bednight 



METHODOLOGICAL APPROACH

STEP 2 – composition of Waste – optional for all but 1 category
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Waste Type Default Waste Composition for South Asia (%)

Food Waste 66.1

Garden Waste 0

Paper/Cardboard 9.2

Wood 0

Textiles 1.2

Nappies 0

Rubber/Leather 0.4

Plastic 7

Metal 0.9

Glass 1.5

Other 13.9

Bulk Waste 100
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SOLID WASTE DISPOSAL SITES
Treatment and disposal of municipal, industrial and other solid waste produces significant amounts of methane 

(CH4). 

The IPCC methodology for estimating CH4 emissions from SWDS is based on the First Order Decay (FOD)
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* A site in considered SWDS for emission calculation if the 

waste collected at the site remains for more than one year 

and accumulate over multiple years (2+ years) without 

transfer or burning



SOLID WASTE DISPOSAL SITES
Activity Data Required:

percentage of waste deposited at SWDS segregated by type of SWDS (WAMCO)

Methane recovery information (if any)
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SWDS

Managed SWDS

Managed – anaerobic

Managed – semi 
aerobic

Managed – active 
aeration

Unmanaged SWDS

Deep (>5m)

Shallow (<5m)

Uncategorized SWDS



SOLID WASTE DISPOSAL SITE
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STEP 3 – Set initial parameters (a must for SWDS emission estimate)
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SOLID WASTE DISPOSAL SITE
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STEP 3 – Set parameters and EF (a must for SWDS emission estimate)
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SOLID WASTE DISPOSAL SITE
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STEP 3 – Set parameters and EF

Type of Site MCF Default 

values

Managed - anaerobic 1

Managed well – semi aerobic 0.5

Managed poorly – semi aerobic 0.7

Managed well – active aeration 0.4

Managed poor – active aeration 0.7

Unmanaged – deep (>5m waste) 0.8

Unmanaged – shallow (<5m waste) 0.4

Uncategorized SWDS 0.6



SOLID WASTE DISPOSAL SITE

16

STEP 4 – Input methane recovery if any (zero for Maldives)



BIOLOGICAL TREATMENT OF SOLID WASTE

Biological treatment of waste includes composting, anaerobic digestion of organic waste and mechanical-
biological treatment of waste.

The primary emissions from these processes considered in this category are Methane and Nitrous Oxide.
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Need to collect data on waste composting to report GHG emissions from this sector
National Waste accounts, no waste is recorded as being composted

NBS, Local council, WAMCO



BIOLOGICAL TREATMENT OF SOLID WASTE
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The CH4 and N2O emissions of biological treatment can be estimated using the following equation
CH4 emissions= M ×EF× 10-3-R  
N2O emissions= M ×EF× 10-3  

Where 
M=mass of organic waste treated in Gg or 1000 tons

EF=relevant emission factor from Table below
R=total amount of methane recovered

Type of biological 

treatment

CH4 emission factor (g CH4 / kg waste 

treated)

N2O emission factor (g N2O / kg waste 

treated)

Dry weight basis Wet weight basis Dry weight basis Wet weight basis

Composting 10 (0.08 - 20) 4 (0.03 - 8) 0.6 (0.2 - 1.6) 0.24 (0.06 - 0.6)

Anaerobic digestion at 

biogas facilities

2 (0 - 20) 0.8 (0 - 8) negligible negligible



BIOLOGICAL TREATMENT OF SOLID WASTE
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INCINERATION AND OPEN BURNING
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4C Incineration 
and Open 

Burning of Waste

4C1 Waste 
Incineration

4C2 Open 
Burning of Waste

Waste incineration is 
defined as the combustion 
of solid and liquid waste in 
controlled incineration 
facilities. 

Open burning of waste 
can be defined as the 
combustion of 
unwanted combustible 
materials 

Relevant gases emitted include CO2, methane (CH4) and nitrous oxide (N2O).



INCINERATION AND OPEN BURNING
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𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 =  ෍(𝑆𝑊 × 𝑑𝑚 × 𝐶𝐹 × 𝐹𝐶𝐹 × 𝑂𝐹) ×
44

12

Where;

SW = total amount of Solid waste of type (wet weight) 

incinerated or open burnt

Dm = dry matter content in the waste (wet weight)

CF = fraction of carbon in dry matter

FCF = Fraction of fossil carbon in total carbon

OF = Oxidation factor

Waste Type

Default 

Waste 

Compositio

n for South 

Asia (%)

Dry Matter 

content 

fraction

Fraction of 

carbon in 

dry matter

Fraction of 

carbon in 

total carbon

Food Waste 66.1 0.40 0.38 0

Garden Waste 0 0.40 0.49 0

Paper/Cardboard 9.2 0.90 0.46 0.01

Wood 0 0.85 0.50 0

Textiles 1.2 0.80 0.50 0.20

Nappies 0 0.40 0.70 0.10

Rubber/Leather 0.4 0.84 0.67 0.20

Plastic 7 1 0.75 1

Metal 0.9 1 NA NA

Glass 1.5 1 NA NA

Other 13.9 0.9 0.03 1

Bulk Waste 100 0.579 0.359 0.213



INCINERATION AND OPEN BURNING
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INCINERATION AND OPEN BURNING

Technology

CH4 emission 

factor (kg/Gg 

waste 

incinerated)

N2O emission factor 

(kg/Gg waste 

incinerated)

Open Burning 6500 150 (dry weight basis)

Continuous incineration– Stoker bed 0.2 50

Continuous incineration – Fluidised 

bed
~0 50

Semi Continuous incineration – Stoker 

bed
6 50

Semi Continuous incineration – 

Fluidised bed
188 50

Batch incineration – stoker bed 60 60

Batch incineration – Fluidised bed 237 60

Industrial Waste – all incineration 100

Sewage sludge - incineration 900

23

𝐶𝐻4 /𝑁2𝑂𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 =  ෍ 𝐼𝑊 × 𝐸𝐹 × 10−6

Where

IW = amount of solid waste of type incinerated in Gg/yr

EF = aggregate CH4 or N2O emission factor



INCINERATION AND OPEN BURNING
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WASTEWATER TREATMENT AND DISCHARGE

Wastewater can be a source of methane  when 
treated or disposed anaerobically. It can also be a 

source of nitrous oxide  emissions. 

25



WASTEWATER TREATMENT AND DISCHARGE
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The activity data for Methane emissions from this source category is the total amount of organically degradable 
material in the wastewater (TOW). 

𝑇𝑂𝑊 = 𝑃 × 𝐵𝑂𝐷 × 0.001 × 365

𝑇𝑂𝑊𝑗 = 𝑇𝑂𝑊 ∗ 𝐼 ∗ 𝑈 ∗ 𝑇

where,

𝐼 =  𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 𝑓𝑜𝑟 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝐵𝑂𝐷 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒𝑑 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 𝑓𝑜𝑟 𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑒𝑑 𝑠𝑦𝑠𝑡𝑒𝑚 𝑖𝑠 1.25  

𝑈 =  𝑈𝑡𝑖𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 1 𝑓𝑜𝑟 𝑀𝑎𝑙𝑑𝑖𝑣𝑒𝑠

𝑇 =  𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑖𝑛𝑐𝑜𝑚𝑒 𝑔𝑟𝑜𝑢𝑝 (𝑎𝑠𝑠𝑢𝑚𝑒𝑑 𝑡𝑜 𝑏𝑒 1 𝑓𝑜𝑟 𝑀𝑎𝑙𝑑𝑖𝑣𝑒𝑠)  

NBS 34 g/person/day



WASTEWATER TREATMENT AND DISCHARGE
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The key activity data estimating nitrous oxide emissions from wastewater is the Total Nitrogen (𝑇𝑁𝑑𝑜𝑚) present 
in domestic water.

𝑇𝑁𝑑𝑜𝑚 = 𝑃𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 × 𝑃𝑟𝑜𝑡𝑖𝑒𝑛 × 𝐹𝑁𝑃𝑅 × 𝑁𝐻𝐻 × 𝐹𝑁𝑂𝑁−𝐶𝑂𝑁 × 𝐹𝐼𝑁𝐷 𝐶𝑂𝑀

where, 

𝑃𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 = 𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑒𝑟𝑣𝑒𝑑 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑝𝑎𝑡ℎ𝑤𝑎𝑦, 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 1 𝑓𝑜𝑟 𝑀𝑎𝑙𝑑𝑖𝑣𝑒𝑠 

𝑃𝑟𝑜𝑡𝑖𝑒𝑛 =  𝑎𝑛𝑛𝑢𝑎𝑙 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛, 𝑘𝑔 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 𝑝𝑒𝑟 𝑝𝑒𝑟𝑠𝑜𝑛 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 

𝐹𝑁𝑃𝑅 =  𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑛𝑖𝑡𝑟𝑜𝑔𝑒𝑛 𝑖𝑛 𝑝𝑟𝑜𝑡𝑒𝑖𝑛, 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 𝑖𝑠 0.16 𝑘𝑔 𝑁 𝑝𝑒𝑟𝑘𝑔 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 

𝑁𝐻𝐻 =  𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑛𝑖𝑡𝑟𝑜𝑔𝑒𝑛 𝑓𝑟𝑜𝑚 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝑎𝑑𝑑𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑤𝑎𝑠𝑡𝑒𝑤𝑎𝑡𝑒𝑟, 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 𝑖𝑠 1.1 

𝐹𝑁𝑂𝑁−𝐶𝑂𝑁 =  𝑓𝑎𝑐𝑡𝑜𝑟 𝑓𝑜𝑟 𝑛𝑖𝑡𝑟𝑜𝑔𝑒𝑛 𝑖𝑛 𝑛𝑜𝑛 − 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 𝑑𝑖𝑠𝑝𝑜𝑠𝑒𝑑 𝑖𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 𝑖𝑠 1 for Maldives

 𝐹𝐼𝑁𝐷 𝐶𝑂𝑀 =  𝑓𝑎𝑐𝑡𝑜𝑟 𝑓𝑜𝑟 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑎𝑛𝑑 𝑐𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙 𝑐𝑜𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒𝑑 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 𝑖𝑛𝑡𝑜 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 



WASTEWATER TREATMENT AND DISCHARGE

Area Element Year Unit Value

Maldives Protein supply quantity (g/capita/day) 2010 g/cap/d 115.65

Maldives Protein supply quantity (g/capita/day) 2011 g/cap/d 115.71

Maldives Protein supply quantity (g/capita/day) 2012 g/cap/d 115.94

Maldives Protein supply quantity (g/capita/day) 2013 g/cap/d 118.07

Maldives Protein supply quantity (g/capita/day) 2014 g/cap/d 116.86

Maldives Protein supply quantity (g/capita/day) 2015 g/cap/d 114.91

Maldives Protein supply quantity (g/capita/day) 2016 g/cap/d 116.52

Maldives Protein supply quantity (g/capita/day) 2017 g/cap/d 101.6

Maldives Protein supply quantity (g/capita/day) 2018 g/cap/d 99.15

Maldives Protein supply quantity (g/capita/day) 2019 g/cap/d 95.37

Maldives Protein supply quantity (g/capita/day) 2020 g/cap/d 93.66

Maldives Protein supply quantity (g/capita/day) 2021 g/cap/d 97.54

Maldives Protein supply quantity (g/capita/day) 2022 g/cap/d 101.76
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𝑃𝑟𝑜𝑡𝑖𝑒𝑛 = 𝑃𝑟𝑜𝑡𝑒𝑖𝑛𝑠𝑢𝑝𝑝𝑙𝑦 × 𝐹𝑃𝐶

kg per 
capita per 
year 

0.96 
for 
SA

http://www.fao.org/faostat/en/#data/FBS/visualize 

http://www.fao.org/faostat/en/#data/FBS/visualize


WASTEWATER TREATMENT AND DISCHARGE
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𝐶𝐻4 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 (𝑖𝑛 𝐺𝑔) = 𝑇𝑂𝑊𝑗 × 𝐸𝐹𝐶𝐻4 × 10−6 

𝑁2𝑂 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 (𝑖𝑛 𝐺𝑔) = 𝑇𝑁𝑑𝑜𝑚 × 𝐸𝐹𝑁2𝑂 × 10−6

EF value

Methane Emission Factor (kg CH4/kg BOD) 0.068

Indirect Nitrous Oxide emission factor (kg N2O / kg N) 0.005

The Methane emission factor for a wastewater treatment and discharge pathway and system is a function of the 
maximum CH4 producing potential (Bo) and the methane correction factor (MCF) for the wastewater treatment 
and discharge system. The default value for Bo is 0.6 kg CH4 per kg of BOD. The tier 1 methane correction factor 
is 0.11 (0.004-0.27).
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QA/QC

• Cross-check country-specific values for MSW generated, industrial waste generated and waste composition against the default 
IPCC values, to determine whether the national parameters used are considered reasonable relative to the IPCC default values

• Reviewing survey data collection methods and checking the data to ensure that they were collected and aggregated correctly.

• Cross-check the data with previous years to ensure the data are reasonable and are consistent in the time series

• Evaluating secondary data sources and referencing QA/QC activities associated with the secondary data preparation especially 
check the consistency of the secondary data with the data requirements of greenhouse gas inventory.

• Seek experts review for the selection of values for the parameters

• Compare national emission rates with those of similar countries that have comparable demographic and economic attributes to 
understand any discrepancies between countries and determine if they represent any source of errors.
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