
CBIT Maldives
Capacity Building for Improved Transparency
of Climate Change Mitigation and Adaptation
Actions in the Maldives 

Ministry of Tourism and  Environment

Guidelines & Protocols for
Data Collection and
Reporting for GHG
Inventories

Training Report on

February 2025

Consultancy Services for a GHG Inventory Expert 



Ministry of Tourism and Environment 
Republic of Maldives 

 

 
 
 
 
 

Training Report on Guidelines & Protocols for 

Data Collection and Reporting for GHG 

Inventories 

 

 

Consultancy Services for a GHG Inventory Expert 

 

[This training report covers two (2) of the four (4) required workshops under Deliverable 1.2.5: Workshop Reports 

on GHG Inventory Compilation and Maintenance of the Database Management System, and one (1) of the three (3) 

required workshops under Deliverable 1.4.3: Training Workshop Reports on QA/QC Plans.] 

 

 

 

 

 

 

 

CBIT MALDIVES 
Capacity Strengthening for Improved Transparency 

of Climate Change Mitigation and Adaptation 

Actions in the Maldives Project 

 

 
 

 

 



Page | 2  
 

                        

 

 

 

 

 

 

 

This document was developed under the project “Capacity Strengthening for Improved 

Transparency of Climate Change Mitigation and Adaptation Actions in the Maldives (CBIT 

Maldives)”, financed by the Global Environment Facility (GEF). 

The project is executed by the Ministry of Tourism and Environment, with implementation 

support from the United Nations Environment Programme (UN Environment). 

 

February 2025 

 

 

Consultant: 

Development Advisory Services Pvt Ltd 
 
 

 
 

 

 

 

  

 

 

 

 

Capacity Strengthening for Improved 

Transparency of Climate Change 

Mitigation and Adaptation Actions in 

the Maldives Project (CBIT Maldives) 

Ministry of Tourism and Environment 



Page | 3  
 

Contents 
Executive Summary ....................................................................................................................................... 4 

1. Introduction .......................................................................................................................................... 5 

2. Objectives ............................................................................................................................................. 6 

3. Training Sessions .................................................................................................................................. 6 

3.1 Day 1 – Emission calculation and compilation ............................................................................. 6 

3.1 Day 2 – GHG inventory reporting ................................................................................................ 6 

3.1 Day 3 – Quality Assurance (QA) and Quality Control (QC) processes. ......................................... 7 

Annex 1: Agenda ........................................................................................................................................... 8 

Annex 2: Participant List ................................................................................................................................ 9 

Annex 3: Presentation Materials ................................................................................................................. 10 

Annex 4: Workshop Photos ......................................................................................................................... 11 

 

  



Page | 4  
 

Executive Summary  
As part of a consultancy project to develop guidelines and protocols for Greenhouse gas emission 

inventory, a training workshop was held from 22nd January to 24th January 2025. The main objective was 

to provide training on the use of guidelines and protocol for GHG emission estimation for Energy -sub 

categories. 

The workshop was facilitated by GHG Inventory Expert, Mr. Zammath Khaleel. A total of 17 (9 male, 8 

female) participants from the Climate Change Department of the Ministry and the President’s Office took 

part in the training, which aimed to strengthen technical capacities for GHG inventory compilation and 

reporting. 

Over the three days, the workshop focused on the following topics: 

• Day 1: Emission compilation and calculation, 

• Day 2: GHG reporting, 

• Day 3: Quality Assurance (QA) and Quality Control (QC) processes. 

The workshop was conducted in an interactive manner with presentations and example calculations 

followed by question and answers session. The sessions were designed capacitate the audience to use the 

guidelines and protocols and clarify any issues in GHG inventory compilation. The sessions also served as 

focus group feedback sessions to allow the consultant to include additional information or to simplify the 

concepts introduced in the guidelines and protocols.  

This training workshop collectively fulfills the following project deliverables of the project; 

• Deliverable 1.2.5: Four (4) workshop reports on GHG inventory compilation and maintenance of 

the database management system. 

o The workshop covered two of the four required workshops on GHG inventory compilation 

and reporting during Days 1 and 2. 

• Deliverable 1.4.3: Three (3) training workshop reports on QA/QC plans 

o The last day of the workshop addressed one of the three required QA/QC workshops. 

 The remaining workshops are planned for Q2 2025, one for the energy sector and one for the non-energy 

sector—both of which will include the required QA/QC training (Deliverable 1.4.3)  
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1. Introduction   
The Capacity Building Initiative for Transparency (CBIT) project of Maldives is aimed to strengthening 

institutional capacity for tracking mitigation and adaptation actions and establishing climate finance 

tracking system in the Maldives. It aims to establish and enhance the Maldives’ transparency system, in 

line with Enhanced Transparency Framework (ETF) of Paris Agreement. 

As part of the Maldives CBIT project, Development Advisory Services Pvt Ltd was recruited as consultants 

to Develop Guidelines and Protocols for Preparation of GHG inventory for Maldives. The main objective of 

the assignment is to develop nationally appropriate guidelines and toolkits to report GHG emissions in line 

with the Enhanced Transparency Framework (ETF) of the Paris Agreement. 

The workshop was held from 22nd January to 24th January, 2025 to training of Climate Change Department 

staff on the use of guidelines and protocol to estimate GHG emissions.  This training covers the data 

collection, emission calculation and compilation and reporting together with Quality Assurance and 

Quality control process. The training was distributed over three days to ensure that the audience has 

ample to time to understand, absorb and apply the highly technical knowledge included in the guideline.  

The workshop began with opening remarks from Mr. Ahmed Waheed, Director, Climate Change 

Department of MCCEE. After the opening remarks of the workshop on presentations were given by the 

consultants followed by review sessions after break. The day 1 of the training was focused Introduction of 

Guideline covering aspects of emission calculation and compilation.  Day 2 of the training focused on GHG 

reporting. Day 3 of the training focused QA/QC aspects of GHG inventory 

This report is aimed to archive training material given on the workshop and record the feedback from the 

stakeholders. This report outlines as the following; 

• Objectives of the workshop: the section includes the objectives of inception workshop will be 

described. 

• Training sessions: this section describes the training method and materials provided during the 

training period..  

• Engagement and Feedback: this section captures the main discussions and recommendations 

made by the participants on the training sessions and materials  
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2. Objectives 
The main objective of the training was to capacitate Climate Change Department of Ministry of Climate 

Change Environment and Energy. The department is currently responsible for to inventory planning and 

compilation as such would be the main user of guidelines and protocol develop under the project. 

This training sessions also serves as focus group feedback session for the training materials and overall 

guidance provided in the guidelines and protocol for data collection and emission estimation. 

 

3. Training Sessions  
As described above the training was stretched over 3 days to ensure that the audience has ample to time 

to understand, absorb and apply the technical knowledge included in the guideline. Each day focused on 

a specific topic on guideline 

3.1 Day 1 – Emission calculation and compilation  
Day 1 was focused on introducing the guideline with a focus on emission calculation and compilation. The 

presentation given introduced GHG emissions and the importance of compiling national GHG inventory. 

The session introduced key concepts of GHG inventory including IPCC definitions of various emissions, 

main IPCC sectors, Global Warming Potentials (GWPs) and TACCC principles. Furthermore, the 

presentation goes over step by step on inventory process of GHG inventory compilation introducing key 

processes like Key Category Analysis, data collection best practices. The presentation is included in the 

annex. 

3.1 Day 2 – GHG inventory reporting  
Day 2 was focused on using the guideline  and protocols for reporting on GHG inventory. The presentation 

covers introduction to sub categories to be reported under Enhanced Transparency Framework, including 

the relevance of  categories to the national context of Maldives. The training includes key definitions, and 

emission sources,  step-by step guidance  on preparation of emissions inventory for reporting with a 

particular focus on reporting requirements under the Paris Agreement. More guidance was provided on 

potential data sources including proxy data, and appropriating available data for use in emission 

calculation to improve completeness of the GHG inventory. Furthermore, training covers guidance on 

where to report different emission sources in accordance with the IPCC definitions. The step by step 

example was provided to illustrate the emission calculation and reporting for ease of understanding. 
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3.1 Day 3 – Quality Assurance (QA) and Quality Control (QC) processes. 
Day 3 was focused on using the guideline  and protocols for quality control and quality assurance steps to 

be undertaken during and after the GHG compilation process. The training material recaps day 2 lessons 

which includes key definitions of fuels, GWP etc , guidance  on estimating emissions using sectoral 

approach. Followed by detail guidance on data quality control for each sub category and method and 

guidance on where to report different emission sources in accordance with the IPCC definitions. Training 

focused on differences in QC processes in different sectors and a need to have expert group for each main 

category for QC. The presentation included an example of applying QC process for a dummy dataset. The 

QA checklist was further elaborated on day 3 with further explanations on how it helps implement the 

TACCC principles for GHG inventory calculations and compilations.  

 

4. Participant Engagement & Feedback 

The participants were enthusiastically engaged with the information provided and clarified their 

understanding on the IPCC subcategories and definitions which differs from national definitions. The 

participants appreciated the local examples of data sources and step by step calculations with actual data 

as it allowed them to practically apply the guideline in actual GHG estimation. The key feedback on 

improvement future improvement of the training includes, further simplifying the concept descriptions, 

and including more examples of GHG calculation using local data and more guidance on use of IPCC 

software and ETF tool.  
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Annex 1: Agenda  
 

 

22 January 2025 (Wednesday) 

Session 1: Training Workshop on Guidelines and Protocols for Data 

Collection and Reporting for GHG Inventories – Emission 

Calculation and Compilation 

09:00 – 12:00 

Break 12:00 – 14:00 

Question and Answers session 14:00 – 16:00 

23 January 2025 (Thursday) 

Session 2: Training Workshop on Guidelines and Protocols for Data 

Collection and Reporting for GHG Inventories – GHG inventory 

reporting 

09:00 – 12:00 

Break 12:00 – 14:00 

Exercise and Review session 14:00 – 16:00 

24 January 2025 (Friday) 

Session 3: Training Workshop on Guidelines and Protocols for Data 

Collection and Reporting for GHG Inventories – Quality Assurance 

(QA) and Quality Control (QC) processes. 

09:00 – 12:00 

Break 12:00 – 14:00 

Exercise and Review session 14:00 – 16:00 
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Annex 2: Participant List  
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Annex 3: Presentation Materials 
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Introduction to 
GHG Inventory 

and Planning
January 22, 2025

Prepared by Development Advisory services

What are greenhouse gases

Why make GHG inventories

• Reporting obligations under the 
UNFCCC

• National Inventory Report
• Track Progress of NDC

• National reporting obligations under 
the newly ratified Climate Emergency 
Act (9/2021)

• Carbon Budget submission

Important Tool Planning and informed 
decision making

Existing Methodologies and Guidances

• 1996 IPCC Guidelines
• Revised1996 IPCC Guidelines
• IPCC GPG 2000
• GPG-LULUCF
• 2006 IPCC guidelines
• IPCC Wetlands Supplement
• IPCC KP supplement
• 2019 Refinement

GHG Inventory concepts

• Anthropogenic emissions and removals: These are 
greenhouse gas emissions and removal processes, 
stemming from human activities.

• Anthropogenic activities that emit GHGs to the atmosphere 
in the Maldives include (not limited to): 

• Combustion of fossil fuels to produce energy.
• Agricultural activities such as farming and crop production.
• Deforestation.
• Burning of waste and decomposition of organic waste in 

landfills.
• Although not entire relevant to the context of the Maldives, 

some anthropogenic interventions that can remove carbon 
dioxide from the atmosphere include: 

• Afforestation
• Reforestation 
• Carbon Capture and Storage 

1 2

3 4

5 6
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GHG Inventory concepts

• Greenhouse Gases: The greenhouse gases covered depend on the national context 
and key category analysis. Based on previous inventories and assessments, the 
following three gases are the most relevant to the Maldives: 

• Carbon dioxide (CO2)
• Methane (CH4)
• Nitrous oxide (N2O)
• F-Gases

• Sectors and Categories: Greenhouse gas emission and removal estimates are 
categorized into primary sectors, each encompassing related processes, sources, 
and sinks [1]. These sectors are:

• Energy
• Industrial Processes and Product Use (IPPU)
• Agriculture, Forestry, and Other Land Use (AFOLU)
• Waste
• Other (e.g., indirect emissions from nitrogen deposition originating from non-agricultural 

sources)

GHG Inventory concepts

• Global Warming Potential (GWPs): GWP is a metric that 
compares the radiative forcing of a metric ton of a particular 
greenhouse gas over a specified time-period (e.g., 100 years) to 
the radiative forcing of a metric ton of CO2 over the same period 
[1].

Global Warming Potential (GWP100)
N2OCH4CO2
265281

TACCC principles

• Transparency: Assumptions and methodologies should be 
clearly explained and documented

• Accuracy: Emission and removal estimates should be neither 
over nor under the true values

• Consistency: Inventories should be internally consistent with 
previous years' inventories

• Completeness: Inventories should be complete
• Comparability: Inventories should be comparable

INVENTORY PROCESS

INVENTORY 
PLANNING

INVENTORY PROCESS

INVENTORY 
PLANNING

KEY CATEGORY 
IDENTIFICATION

Key Categories

• Most significant emission sources and sinks to 
prioritize resources 

• For a new inventory, make rough estimates based on 
previous knowledge of activities, emission sources, and 
experience with similar inventories.

• For continuing inventory use the last national inventory 
to carry out Key category analysis

7 8

9 10

11 12
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Key category analysis

Level assessment
• key categories are the ones that, when added together 

in descending order of magnitude, account for 95 
percent of the total level of emissions and removals.

Trend assessment
• Key categories are those whose trend most 

significantly diverges from the overall trend

2022

Trend

2022

Level

2011

Level

Greenhouse 

gas
Category

IPCC

code

XXXCO2Other Sectors - Liquid Fuels1.A.4

XXXCO2Energy Industries - Liquid Fuels1.A.1

XXXCO2Water-borne Navigation - Liquid Fuels1.A.3.d

XXXCO2Road Transportation - Liquid Fuels1.A.3.b

XXXCO2Civil Aviation - Liquid Fuels1.A.3.a

X--CO2Other Transportation - Liquid Fuels1.A.3.e

XXXCH4Incineration and Open Burning of Waste4.C

INVENTORY PROCESS

INVENTORY 
PLANNING

KEY CATEGORY 
IDENTIFICATION

CHOOSING 
METHODOLOGY

Choosing Methodologies

Example of Data collection required Estimation Method

Total Fuel combusted for electricity generationDefault Emission factor x National 
Activity data (aggregated)

Tier 1 - Basic

Fuels combusted for electricity generation together 
with the average combustion rates of the technology 
used 

Country Specific emission factor x 
Specific activity data

Tier 2 -
Intermediate

Stack emissions for all the power housesEmission measurements or models 
to estimate emissions accurately

Tier 3 -
Advanced

INVENTORY PROCESS

INVENTORY 
PLANNING

KEY CATEGORY 
IDENTIFICATION

CHOOSING 
METHODOLOGY

COLLECTING 
DATA

Best Practices in Data collection

• Prioritize collecting data that enhances estimates for the most 
significant key categories, considering their contribution, 
potential for change, and uncertainty.

• Choose data collection methods that progressively enhance 
inventory quality, aligning with data quality goals.

• Establish data collection practices (such as resource allocation, 
planning, documentation) that continuously enhance the 
inventory data.

• Gather data at an appropriate level of detail based on the chosen 
method.

• Regularly review data collection activities and methodological 
requirements to drive ongoing and efficient inventory 
improvement. 

• Establish agreements with data providers to ensure consistent 
and continuous information flow.

13 14

15 16

17 18
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Collecting data

• Recommended existing data 
source prioritization

• National Statistical Agencies – Maldives 
Bureau of Statistics, MCS

• Sectoral Experts/Government Agencies –
URA, MOT, MPL . . .

• Other National Experts –consultants
• IPCC EFDB
• International Organizations – World Bank, 

FAO
• Historical references – FNC, SNC, BUR, Carbon 

Audit 2009
• Academia – MNU 
• Inventory Reports of other similar countries

Source  Type of Activity Data  
Maldives Customs Services  Fuel import/export data  
State Trading Organization (STO) Fuel import/export/stock data 
Fuel Supply Maldives  Fuel import/export/stock data 
Maldives Gas  Fuel import/export/stock data 
Villa Hakatha Fuel import/export/stock data 
Villa Gas  Fuel import/export/stock data 
Hawks Pvt Ltd  Fuel import/export/stock data 
Meridiam Services  Fuel import/export/stock data 
Asian Gas and Oil and Coastal Blocks  Fuel import/export/stock data 
Hakatha One  Fuel import/export/stock data 
Fuel Express Maldives  Fuel import/export/stock data 
Maldives Airports Company Limited  Fuel stock/consumption data  
Regional Airports  Fuel stock/consumption data 
STELCO Fuel Consumption Data  
FENAKA Fuel Consumption Data 
MWSC Fuel Consumption Data 
Utility Regulatory Authority (Previously MEA)  Fuel Consumption data 
Resorts  Fuel Consumption data and bed-nights or 

occupancy data  
MIFCO Fuel Consumption Data 
MPL including Regional Ports  Fuel Consumption Data 
MNDF/MPS Fuel Consumption Data 
Horizon Fisheries  Fuel Consumption Data 
Ministry of Transport/ Transport Authority  Vehicle/vessel registry data 
Ministry of Fisheries  Data on fishing trips/vessels  
Ministry of Tourism Bed nights/occupancy rates 
Maldives Bureau of Statistics  Demography and socio-economic data/indices  

 

Collecting data

• Define the data set including the disaggregation, 
time series, details about sectors and sub-sectors, 
national coverage, requirements for uncertainty 
data, emission factors, and units of activity data

• Define the format (e.g., spreadsheet) and the 
structure of the data set

• Description of the assumptions made in the data 
sets

• Specify how often the data set is updated and 
which elements are updated

• Documentation and QA/QC Procedures

• Contact Information

Generating new data

• May become necessary when 
representative emission factors, 
activity data, or other estimation 
parameters are unavailable

• Whenever possible, to generate 
the required data as an extension 
of existing programs rather than 
initiating entirely new ones

• Example rather than have an 
independent survey incorporate new 
question into existing surveys like 
HIES, Census, Waste Accounting etc

Adapting data for  Estimation

• Filling Gaps in Periodic Data – When data
collection intervals not aligning with annual
inventory cycle (example waste audit data)

• Time Series Revision – when the data
provider revises their historical data
(example: data reconciliation process
leading historical value revisions)

• Incorporating Improved Data - When new
and improve data is available allowing
higher tier estimated

• Incomplete Coverage: When data do not
fully represent the entire country. Proxy
data can be used to extrapolate (example
use of bednights to estimate fuel use in
resorts)

INVENTORY PROCESS

INVENTORY 
PLANNING

KEY CATEGORY 
IDENTIFICATION

CHOOSING 
METHODOLOGY

COLLECTING 
DATA

GHG 
ESTIMATION

UNCERTAINITY 
ANALYSIS

QC 
CHECK

QC 
CHECK

GHG Estimation

Emissions = Activity Data (AD) x Emission Factors (EF)

19 20

21 22

23 24
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INVENTORY PROCESS

INVENTORY 
PLANNING

KEY CATEGORY 
IDENTIFICATION

CHOOSING 
METHODOLOGY

COLLECTING 
DATA

GHG 
ESTIMATION

UNCERTAINITY 
ANALYSISKEY CATEGORY 

ANALYSISQA REVIEW

QC 
CHECK

QC 
CHECK

QC 
CHECK

QA Review– Completeness check (Notation 
Keys)

DefinitionNotation Key 
(Not occurring) for activities or processes in a particular source or sink that do not occur 
within a country 

NO 

(Not estimated) for existing emissions by sources and removals by sinks of greenhouse gases which have 
not been estimated.

NE 

(Not applicable) for activities in a given source/sink category that do not result in emissions or removals 
of a specific gas.

NA 

(Included elsewhere) or emissions by sources and removals by sinks of greenhouse gases estimated but 
included elsewhere in the inventory instead of the expected source/sink category. Where “IE” is used in an 
inventory, the country should indicate, using the CRF completeness table (CRT 9?) where in the inventory 
the emissions or removals from the displaced source/sink category have been included and explain why 
they have placed these emissions or removals in a different category.

IE 

(Confidential) for emissions by sources and removals by sinks of GHGs where the reporting 
would involve the disclosure of confidential information

C

(Flexibility) for cells where data are not available or reported because of a flexibility provision 
applied by a country that needed flexibility in the light of its capacity.

FX 

QA Review– Completeness check – (Units)

• Consistency of Units: Emissions and removals should be expressed in mass 
units consistently within each sector.

• Preferred Unit: Gigagram (Gg): Generally, emissions in summary and sectoral 
tables are expressed in gigagrams (Gg), but other SI mass units may be used 
for increased transparency.

• Appropriate Significant Digits: The number of significant digits in reported 
values should be appropriate to their magnitude. A precision of 0.1 percent of 
the national total is considered adequate for each gas.

• CO2 Equivalents: For certain gases specified in individual sector tables, 
emissions and removals should be reported in terms of carbon dioxide 
equivalents (CO2e), which accounts for their global warming potential.

• Transparency in Conversion Factors: All conversion factors used to convert 
data from original units to the chosen reporting units should be documented 
transparently.

QA review– Completeness check – (time 
series)
• It is considered good practice to ensure that all reporting tables are complete for each year including

• Summary table, 
• Sectoral table, and 
• cross-sectoral tables

• Create trend tables/graphs that summarize aggregated inventory data from different years. 

500

1,000

1,500

2,000

2,500

3,000

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

CO
2

em
is
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 (k
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Sectoral Reference

INVENTORY PROCESS

INVENTORY 
PLANNING

KEY CATEGORY 
IDENTIFICATION

CHOOSING 
METHODOLOGY

COLLECTING 
DATA

GHG 
ESTIMATION

UNCERTAINITY 
ANALYSISKEY CATEGORY 

ANALYSISQA REVIEW

REPORT 
INVENTORY

QC 
CHECK

QC 
CHECK

QC 
CHECK

GHG Inventory Reporting – CRT Tables

25 26

27 28
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GHG Inventory Reporting – Archiving

• Use of IPCC Inventory Software: The inventory is established 
using the IPCC inventory software, which ensures standardized 
and consistent calculations. This software also includes data 
backup features, contributing to data security.

• Excel Sheets for Data Storage: sector-specific data, raw and 
processed data are stored in Excel sheets. 

• Documentation and Comments: the commenting feature in the 
IPCC software is utilized to input remarks in relevant fields. 
These comments serve as a valuable resource for maintaining 
continuity and improving the inventory in the future.

• Centralized Data Storage: all datasets used for inventory 
preparation are centrally archived at the Ministry 

• Cloud Storage for Redundancy: This ensures data integrity and 
minimizes the risk of data loss.

31 32
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ESTIMATING ENERGY 
EMISSIONS –
STATIONARY

J AN U AR Y 23 ,  2025
P R E P AR E D  BY: D E V E L OP ME N T  AD V I SOR Y SE R V I C E S

INTRODUCTION

Comprises of emission resulting from activities by fuel combustion and as fugitive emissions i.e.
escape without combustions. 

“the intentional oxidation of materials within an apparatus that is designed to provide heat or 
mechanical work to a process, or for use away from the apparatus”

2

FUEL DEFINITIONS
ExplanationIPCC conventionFuel (Imported 

Maldives)
This is light hydrocarbon oil for use in internal combustion engines such as motor
vehicles, excluding aircraft. Motor gasoline is distilled between 35 oC and 215 oC
and is used as a fuel for land based spark ignition engines.

Motor GasolinePetrol

Gas/diesel oil includes heavy gas oils. Gas oils are obtained from the lowest
fraction from atmospheric distillation of crude oil, while heavy gas oils are obtained
by vacuum redistillation of the residual from atmospheric distillation. Gas/diesel oil
distils between 180 oC and 380 oC. Several grades are available depending on uses:
diesel oil for diesel compression ignition (cars, trucks, marine, etc.), light heating oil
for industrial and commercial uses, and other gas oil including heavy gas oils which
distil between 380 oC and 540 oC and are used as petrochemical feedstocks.

Gas/Diesel Oil

Marine Gas Oil

Diesel

This is medium distillate used for aviation turbine power units. It has the same
distillation characteristics and flash point as kerosene (between 150 oC and 300 oC
but not generally above 250 oC). In addition, it has particular specifications (such as
freezing point) which are established by the International Air Transport Association
(IATA).
Note that other forms of kerosene in Maldives, is also considered under Jet
kerosene.

Jet Kerosene

Kerosene Oil

Jet A1

These are the light hydrocarbons fraction of the paraffin series, derived from
refinery processes, crude oil stabilisation plants and natural gas processing plants
comprising propane (C3H8) and butane (C4H10) or a combination of the two. They
are normally liquified under pressure for transportation and storage.

Liquified Petroleum Gases
Cooking Gas/LPG
Propane, Liquified

Butanes, Liquified 3

CONVERSIONS

4

Density (kg/L) or (T/m3)
Carbon content 
(tC/TJ)

Net Calorific Value, NCV 
(TJ/Giga grams)

Fuel - IPCC 
convention

0.7518.944.3Motor Gasoline

0.8420.243Gas/Diesel Oil

0.819.544.1Jet Kerosene

0.5417.247.3Liquified Petroleum 
Gases

NATIONAL CONTEXT - ENERGY

5

22%

30%

42%

6%
Electricity

Fenaka Stelco Resorts Others

28%

50%

21%

Transport

Land Sea Air

NATIONAL CONTEXT - ENERGY

6
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REFERENCE APPROACH

7

𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛  =  𝑇𝑜𝑡𝑎𝑙 𝐼𝑚𝑝𝑜𝑟𝑡  −  𝑇𝑜𝑡𝑎𝑙 𝐸𝑥𝑝𝑜𝑟𝑡  −  𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑏𝑢𝑛𝑘𝑒𝑟𝑖𝑛𝑔 −  𝑠𝑡𝑜𝑐𝑘 

MCS, MCS, STO, MACL STO, MACL

DATA SOURCES FOR REFERENCE APPROACH

Data
Data sources

Fuels CoveredInternational 
BunkeringStockExportImport

Diesel, Petrol, Kerosene, Jet A1, LPGXXXMaldives Customs Services
Diesel, Petrol, Kerosene, Jet A1XXXXState Trading Organization
Diesel, Petrol, Kerosene, Jet A1XXXFuel Supply Maldives
LPGXXXMaldive Gas
Diesel, Petrol, Kerosene, Jet A1XXXVilla Hakatha
LPGXXXVilla Gas
Diesel, PetrolXXXHawks Pvt Ltd
Diesel, PetrolXXXMeridiam Services
Diesel, PetrolXXXAsian Gas and Oil and Coastal Blocks
Diesel, PetrolXXXHakatha one
Diesel, PetrolXXXFuel Express Maldives
Diesel, Petrol, Kerosene, Jet A1XXMaldives Airports Company Limited
Diesel, Petrol, Kerosene, Jet A1XXRegional Airports

8

ESTIMATION METHOD

𝐶𝑂ଶ𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠

=  ෍ 𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ∗ 𝐶𝑜𝑛𝑣 𝑓𝑎𝑐𝑡𝑜𝑟 ∗ 𝐶𝑎𝑟𝑏𝑜𝑛 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 ∗  10ିଷ − 𝐸𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑐𝑎𝑟𝑏𝑜𝑛 ∗ 𝐶𝑎𝑟𝑏𝑜𝑛 𝑜𝑥𝑖𝑑𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 ∗ 44/12

௔௟௟ ௙௨௘௟௦

𝐶𝑜𝑛𝑣 𝑓𝑎𝑐𝑡𝑜𝑟  =  𝑁𝐶𝑉 𝑣𝑎𝑙𝑢𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑡𝑎𝑏𝑙𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒 𝑓𝑢𝑒𝑙 𝑡𝑦𝑝𝑒 

𝐶𝑎𝑟𝑏𝑜𝑛 𝑐𝑜𝑛𝑡𝑒𝑛𝑡  =  𝐶𝑎𝑟𝑏𝑜𝑛 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑡𝑎𝑏𝑙𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒 𝑓𝑢𝑒𝑙 𝑡𝑦𝑝𝑒 

𝐶𝑎𝑟𝑏𝑜𝑛 𝑜𝑥𝑖𝑑𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = 1, (𝑎𝑠𝑠𝑢𝑚𝑖𝑛𝑔 𝑎𝑙𝑙 𝑎𝑟𝑒 𝑓𝑢𝑒𝑙 𝑎𝑟𝑒 𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑖𝑛𝑔 𝑎𝑡 100%)

9

𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛  =  𝑇𝑜𝑡𝑎𝑙 𝐼𝑚𝑝𝑜𝑟𝑡  −  𝑇𝑜𝑡𝑎𝑙 𝐸𝑥𝑝𝑜𝑟𝑡  −  𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑏𝑢𝑛𝑘𝑒𝑟𝑖𝑛𝑔 −  𝑠𝑡𝑜𝑐𝑘 

STEP BY STEP OF REFERENCE APPROACH

10

• Obtain data from stakeholders
Obtain the data (import, export, 
international bunkering and stock 
change data) from stakeholders. 
Check if this is in liters, or metric tons
• Convert data to mass units (Giga 

grams)
Use the density conversion factors to 
calculate the mass in gigagrams (Gg). 

TOTAL IMPORTS OF SELECTED ITEMS IN 2011

Quantity(MT)Description

304,172.80Marine Gas Oil (Diesel) Total

30,707.60Aviation Gas 

11,566.15Propane, Liquefied

31,121.57Petrol 

377,893.79Grand Total

RE-EXPORT OF FUEL IN 2011

QUANTITY (in MT)DESCRIPTION

26273.78Marine Gas Oil (Diesel)

94,399.88Aviation Gas

STEP BY STEP OF REFERENCE APPROACH

11

• Obtain data from stakeholders
Obtain the data (import, export, 
international bunkering and stock 
change data) from stakeholders. 
Check if this is in liters, or metric tons
• Convert data to mass units (Giga 

grams)
Use the density conversion factors to 
calculate the mass in gigagrams (Gg). 

TOTAL IMPORTS OF SELECTED ITEMS IN 2011

Quantity (Gg)Quantity(MT)Description

304.17304,172.80

Marine Gas Oil (Diesel) 

Total

30.7130,707.60Aviation Gas 

11.5711,566.15Propane, Liquefied

31.1231,121.57Petrol 

RE-EXPORT OF FUEL IN 

2011

QUANTITY (in MT)DESCRIPTION

26.2726,273.78Marine Gas Oil (Diesel)

94.4094,399.88Aviation Gas

STEP BY STEP OF REFERENCE APPROACH

12

• Estimate Apparent Fuel Consumption in Gg
Apparent consumption = Total Import - Total Export - International 
bunkering- stock 

TOTAL IMPORTS OF SELECTED ITEMS IN 

2011

Quantity (Gg)Description

304.17Marine Gas Oil (Diesel)

30.71Aviation Gas 

11.57Propane, Liquefied

31.12Petrol 

Grand Total

RE-EXPORT OF FUEL IN 

2011

DESCRIPTION

26.27Marine Gas Oil (Diesel)

94.40Aviation Gas

Apparent 

Consumption

StockBunkeringExportImportFuel

277.926.27
304.17

Marine Gas Oil 

(Diesel)

?94.4030.71Aviation Gas 

11.5711.57Propane, Liquefied

31.1231.12Petrol 

7 8

9 10

11 12
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STEP BY STEP OF REFERENCE APPROACH

13

• Estimate Apparent Fuel Consumption in Gg
Apparent consumption = Total Import - Total Export - International 
bunkering- stock 

Apparent 

Consumption

StockBunkeringExportImportFuel

277.926.27
304.17

Marine Gas Oil 

(Diesel)

30.7194.40125.11Aviation Gas 

11.5711.57Propane, Liquefied

31.1231.12Petrol 

STEP BY STEP OF REFERENCE APPROACH

14

• Convert Apparent Consumption to common Energy Unit (TJ)
Apparent consumption (TJ) = Conv factor*Apparent consumption (Gg) 

Apparent Consumption 

in TJ

NCV TJ/GgApparent Consumption 

in Gg

Fuel

43277.9Marine Gas Oil (Diesel)

44.130.71Aviation Gas 

47.311.57Propane, Liquefied

4331.12Petrol 

STEP BY STEP OF REFERENCE APPROACH

15

• Convert Apparent Consumption to common Energy Unit (TJ)
Apparent consumption (TJ) = Conv factor*Apparent consumption (Gg) 

Apparent Consumption 

in TJ

NCV TJ/GgApparent Consumption 

in Gg

Fuel

11,949.743277.9Marine Gas Oil (Diesel)

1354.3144.130.71Aviation Gas 

547.2647.311.57Propane, Liquefied

1338.164331.12Petrol 

STEP BY STEP OF REFERENCE APPROACH

16

• Estimate total carbon content (Gg of Carbon)
Total Carbon content (Gg C)= Apparent consumption TJ*carbon content/1000
• Estimate net carbon emissions
Net carbon (Gg)= Total Carbon content- Excluded carbon

Total Carbon content in 

Gg C

Carbon 

Content tC/TJ

Apparent Consumption 

in TJ

Fuel

241.3820.211,949.7
Marine Gas Oil (Diesel)

26.4119.51354.31Aviation Gas 

9.4117.2547.26
Propane, Liquefied

25.2918.91338.16Petrol 

STEP BY STEP OF REFERENCE APPROACH

17

• Estimate total carbon content (Gg of Carbon)
Total Carbon content (Gg C)= Apparent consumption TJ*carbon content/1000
• Estimate net carbon emissions
Net carbon (Gg)= Total Carbon content- Excluded carbon

Total Carbon content in 

Gg C

Carbon 

Content tC/TJ

Apparent Consumption 

in TJ

Fuel

20.211,949.7
Marine Gas Oil (Diesel)

19.51354.31Aviation Gas 

17.2547.26
Propane, Liquefied

18.91338.16Petrol 

STEP BY STEP OF REFERENCE APPROACH

18

• Estimate actual carbon emissions under reference approach
Actual carbon emissions Gg= Net carbon* Carbon oxidation factor*44/12

Actual carbon 

emissions Gg

Total Carbon content 

in Gg C

Carbon 

Content 

tC/TJ

Apparent 

Consumption in TJ

Fuel

885.06241.3820.211,949.7
Marine Gas Oil (Diesel)

96.8426.4119.51354.31Aviation Gas 

34.509.4117.2547.26
Propane, Liquefied

92.7325.2918.91338.16Petrol 

13 14

15 16

17 18
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STEP BY STEP OF REFERENCE APPROACH

19

• Estimate actual carbon emissions under reference approach
Actual carbon emissions Gg= Net carbon* Carbon oxidation factor*44/12

Actual carbon 

emissions Gg

Total Carbon content 

in Gg C

Carbon 

Content 

tC/TJ

Apparent 

Consumption in TJ

Fuel

241.3820.211,949.7
Marine Gas Oil (Diesel)

26.4119.51354.31Aviation Gas 

9.4117.2547.26
Propane, Liquefied

25.2918.91338.16Petrol 

SECTORAL APPROACH

Estimates made based on energy use in individual sectors

The emissions factors catered to sector specific and technology specific activities

More segregated data required from sectoral agencies

20

Proxy data: GDP, Population, Bednights, 
vehicle numbers

GHG Inventory 

Energy Use 
data from 
Utilities

Energy Use 
data from 

Resorts

LPG sales data 
from FSM and 

Villagas

Energy use by 
industrial 

islands

Energy use in 
transport sub 

sectors

CATEGORIES OF STATIONARY EMISSION FOR SECTORAL 
APPROACH

Relevance to Maldives ContextCategory
Category 

Code

Refer to subcategories for relevanceFuel Combustion Activities1A

Refer to subcategories for relevanceEnergy Industries11A

Refer to subcategories for relevanceElectricity and Heat Productiona11A

This category should cover all electricity generation from public utilities. 

The activity data should cover data on electricity generated to be sold as 

well as own on-site use

Electricity Generationia11A

There is no operational Combined Heat and Power Generation in MaldivesCombined Heat and Power Generation (CHP)iia11A

There is no heat production plants that generates heat to sold to retailers 

or customers in Maldives

Heat Plantsiiia11A

This activity does not occur in MaldivesPetroleum Refiningb11A

This activity does not occur in MaldivesManufacture of Solid Fuels and Other Energy 

Industries

c11A

21

Relevance to Maldives ContextCategory
Category 

Code

Refer to subcategories for relevanceFuel Combustion Activities1A

Some activities under this category does occur in Maldives. Details given belowManufacturing Industries and 

Construction

21A

This activity does not occur in MaldivesIron and Steela21A

This activity does not occur in MaldivesNon-Ferrous Metalsb21A

This activity does not occur in MaldivesChemicalsc21A

This activity does occur however printing press does not have stand-alone power generation and draws power 

from the utility producers

Pulp, Paper and Printd21A

This activity does occur and would cover all food processing fuel combustion with the exception of fish 

processing plants. This would entail bottling activities done by MAWC, MWSC, Island beverages etc that uses 

own fuel combustions to operate.

Food Processing, Beverages and 

Tobacco

e21A

This activity does occur and should cover on site power generation for cement factories operated by Villa and 

STO

Non-Metallic Mineralsf21A

This activity does occur and should cover onsite power generation at boat building, boat yards and slipways 

operating across Maldives

Transport Equipmentg21A

This activity does occur however does not have standalone power generation and draws power from the utility 

producers and therefore included in 1A1ai

Machineryh21A

Sand mining activity for dredging, habour and reclamation projectsMining (excluding fuels) and 

Quarrying

i21A

This activity does occur however does not have stand-alone power generation or onsite fuel combustionWood and Wood Productsj21A

This activity does occur however does not have stand-alone power generation and draws power from the utility 

producers

Constructionk21A

This activity does occur however does not have standalone power generation and draws power from the utility 

producers

Textile and Leatherl21A

Any GHG emitting activity via fuel combustion from any manufacturing industrial activity not listed above. Note 

that emissions from fisheries industry is covered under 1A4c and therefore this sub-category for Maldives is 

assumed to be Not Occuring

Non-specified Industrym21A

22

Relevance to Maldives ContextCategory
Category 

Code

Refer to subcategories for relevanceOther Sectors41A

This occurs in Maldives and covers onsite fuel combustion activities in all commercial and institutional buildings. 

This covers fuel combustion for cooking, heating at restaurants, hotels, resorts and any other commercial buildings. 

In Maldivian context it covers mostly LPG use for cooking in commercial context

The fuel use for electricity generation in industries such as resorts should be included under this sub-catgarory

Commercial / Institutionala41A

This occurs in Maldives and covers all onsite fuel combustion activities in residential dwellings. Mostly covers LPG 

use of for cooking

Residentialb41A

Refer to subcategories for relevanceAgriculture/Forestry/Fishing/Fi

sh farms

c41A

This occurs in Maldives and covers onsite fuel combustion activities (including power generation) in fish processing 

plants and agricultural islands

Stationaryic41A

This occurs in Maldives and covers all mobile  fuel combustion in agricultural islands  including off road transport, 

land tilling. However the information is likely going to scattered to very small quantities and needs a survey to collect

off-road vehicles and other 

machineries

iic41A

Refer to subcategories for relevanceNon-Specified51A

This occurs in Maldives and covers stationary fuel combustion onsite at military facilities/training facilities (eg.

Girifushi etc) including cooking, power production.

Stationarya51A

23

DATA FOR SECTORAL APPROACH

24

Two main 
type of fuel 
combustion

Electricity 
Generation 

(Diesel)

Utilities 
(1A1a)

Resorts 
(1A4a)

Others

Cooking 
(mostly LPG)

Residential
Commercial 

and 
Institutional

Default Emission factor (EF) kg/TJ

N2OCH4CO2Fuel

0.6374100Gas/Diesel Oil

0.1163100LPG

19 20

21 22

23 24



3/25/2025

5

ACTIVITY DATA FROM RESORTS

The information required for the estimation of
emission and QA/QC process includes;

1. Fuel usage for electricity in litres

2. Electricity production in kWh from different
sources including Renewable energy sources

3. Fuel used for cooking in litres or kg

4. Fuel used for waste incineration if any in litres
by fuel types

5. average occupancy for the resort - % or
bednights

25

Energy 
Inventory 
Compiler

National 
Bureau of 
Statistics

Resort 1

Resort 2

Resort 3

Ministry of 
Tourism

Resort 1

Resort 2

Resort . . .

ACTIVITY DATA FROM OTHERS

• Other Electricity generation: Annual Fuel used for electricity generation

26

Information sourceSector

MAWC, MWSC (water bottling operation only) and Island Beverage1A2e – Food and

Beverages

Villa and STO cement operations and other concrete pre-casting operations1A2f – Non-ferrous

Slipways and other boat building operations (eg: Al-Shaali and Gulfcraft)1A2g – Transport

machineries

MPL, MACL and other ports and airports power generation1A4a – Commercial and

institutional

Power generation and heating/cooking fuel use from fish processing factories and plants like MIFCO,

Horizon and ENSIS.

1A4ci –

Fisheries/Agriculture

EXAMPLE OF ACTIVITY DATA

27

QUALITY CHECKS

1. This data is obtained monthly for better quality assurance and consistency checks. 

2. A basic check for any outliers on the total fuel use data and number of units produced. 

3. Further this will need to be checked with the previous years for the same powerhouse to 
check for consistency before finalizing that the data could be safely used.

4. It is good practice to seek expert judgment and contact the stakeholder to see if any 
outliers oberved is a true event in the dataset. 

5. The next basic check is to check for number of units produced per litre (kWh/L). 

28

QUALITY CONTROL OF THE DATA – CONSISTENCY

29

QUALITY CONTROL OF THE DATA – TECHNICAL CHECK 

The datasets are quality controlled using a cutoff limit based on the following statistical analysis. 

30

- Lower bound, 1.5*IQR = Q1-1.5*IQR = 2.157 ≈2 kWh/L

- Upper bound, 1.5*IQR = Q3+1.5*IQR = 3.986 ≈ 4 kWh/L

25 26

27 28

29 30
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ADAPTING DATA FOR INVENTORY

Total Diesel Use in 

Liters

% of Pop in islands 

with data

Population (2014 

Census)

2021 Diesel 

Consumption 

(liters)

?

94%183,738.00 90,151,697.04

FENAKA + non-

Utility

140,575,448100%140,575,448STELCO

31

ADAPTING DATA FOR INVENTORY

Total Diesel Use in 

Liters

% of Pop in islands 

with data

Population (2014 

Census)

2021 Diesel 

Consumption 

(liters)

96,266,689

94%183,738.00 90,151,697.04

FENAKA + non-

Utility

140,575,448100%140,575,448STELCO

32

ADAPTING DATA FOR INVENTORY

33

- Convert fuel liters to mass units

𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑢𝑠𝑒 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙௅௜௧௥௘௦ ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦௙௨௘௟ /1000,000

Mass (Gg)DensityLiters

0.8496,266,689A

0.84140,575,448B

ADAPTING DATA FOR INVENTORY

34

- Convert fuel liters to mass units

𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑢𝑠𝑒 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙௅௜௧௥௘௦ ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦௙௨௘௟ /1000,000

Mass (Gg)DensityLiters

810.8496,266,689A

1180.84140,575,448B

GHG ESTIMATION

35

- The following formula will give the apparent consumption in energy units (TJ)
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑖𝑛 𝑇𝐽 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑚𝑎𝑠𝑠ீ௚ ∗ 𝑁𝐶𝑉௢௙ ௧௛௘ ௙௨௘௟ 

The following formula can be used to calculate the emissions of the respective gas in terms of Gg.

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛்௃ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ /1000,000

N2O (Gg)CH4 (Gg)CO2 (Gg)Mass (Gg)

0.0020860.0104315257.65781A

0.0030470.0152328376.2491118B

Default Emission factor (EF) kg/TJ

N2OCH4CO2
Net Calorific Value, NCV (TJ/Giga grams)Fuel

0.637410043Gas/Diesel Oil

GHG ESTIMATION

36

- The following formula will give the apparent consumption in energy units (TJ)
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑖𝑛 𝑇𝐽 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑚𝑎𝑠𝑠ீ௚ ∗ 𝑁𝐶𝑉௢௙ ௧௛௘ ௙௨௘௟ 

The following formula can be used to calculate the emissions of the respective gas in terms of Gg.

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛்௃ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ /1000,000

N2O (Gg)CH4 (Gg)CO2 (Gg)Mass (Gg)

81A

118B

Default Emission factor (EF) kg/TJ

N2OCH4CO2
Net Calorific Value, NCV (TJ/Giga grams)Fuel

0.637410043Gas/Diesel Oil

31 32

33 34

35 36
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GHG AGGREGATION

37

N2O (Gg)CH4 (Gg)CO2 (Gg)Mass (Gg)

0.0020860.0104315257.65781A

0.0030470.0152328376.2491118B

Global Warming Potential (GWP100)
N2OCH4CO2
265281

Total emissions Gg of 

CO2 eq
N2O in CO2eq (Gg)CH4 in CO2 eq (Gg)CO2 (Gg)

258.5020.5528672960.292080836257.657A

376.29660.0018279310.045698267376.2491B

634.7986

GHG AGGREGATION

38

N2O (Gg)CH4 (Gg)CO2 (Gg)Mass (Gg)

0.0020860.0104315257.65781A

0.0030470.0152328376.2491118B

Global Warming Potential (GWP100)
N2OCH4CO2
265281

Total emissions Gg of 

CO2 eq
N2O in CO2eq (Gg)CH4 in CO2 eq (Gg)CO2 (Gg)

257.657A

376.2491B

ACTIVITY DATA FOR COOKING

• Segregated data from suppliers
• Commercial reported under 1A4a

• Residential reported under 1A4b

39

Default Emission factor (EF) kg/TJ
Net Calorific Value, 

NCV (TJ/Gg
N2OCH4CO2Fuel

0.116310047.3LPG

VillaMaldive Gas

Commercial (kg)Domestic (kg)Commercial (kg)Domestic (kg)

2,938,133.00 2,938,133.00 2,898,958.00 2,790,926.00 2011

2,009,236.50 2,009,236.50 2,898,234.00 3,102,373.00 2012

2,900,828.50 2,900,828.50 3,097,717.00 3,436,636.00 2013

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛்௃ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ /1000,000

ACTIVITY DATA FOR COOKING

• Segregated data from suppliers
• Commercial reported under 1A4a

• Residential reported under 1A4b

40

Default Emission factor (EF) kg/TJ
Net Calorific Value, 

NCV (TJ/Gg
N2OCH4CO2Fuel

0.116310047.3LPG

VillaMaldive Gas

Commercial (kg)Domestic (kg)Commercial (kg)Domestic (kg)

2,938,133.00 2,938,133.00 2,898,958.00 2,790,926.00 2011

2,009,236.50 2,009,236.50 2,898,234.00 3,102,373.00 2012

2,900,828.50 2,900,828.50 3,097,717.00 3,436,636.00 2013

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛்௃ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ /1000,000

Actual carbon emissions Gg in 2011  

Reference approach

Fuel

34.50
Propane, Liquefied

37 38

39 40
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ESTIMATING ENERGY 
EMISSIONS – MOBILE

J AN U AR Y 24 ,  2025
P R E P AR E D  BY: D E V E L OP ME N T  AD V I SOR Y SE R V I C E S

NATIONAL CONTEXT - ENERGY

2

22%

30%

42%

6%
Electricity

Fenaka Stelco Resorts Others

28%

50%

21%

Transport

Land Sea Air

NATIONAL CONTEXT - ENERGY

3

28%

50%

21%

Transport

Land Sea Air

NATIONAL CONTEXT - ENERGY

4

VEHICLE/VESSEL GROWTH

CAGR:

Vehicle per capita Male – 7.5%

Vehicle per capita Atolls – 11%

Speedboat/Launch – 8.8%

Dhoani – 2.3%
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Proxy data: GDP, Population, Bednights, 
vehicle/vessel numbers

Mobile GHG 
estimate 

Civil Aviation
Road 

Transportation
Water Borne 
Navigation
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RELEVANT IPCC CATEGORIES FOR MOBILE FUEL 
COMBUSTION

Relevance to Maldives ContextCategoryCRT 

category 

code

IPCC 

Category 

Code

Fuel Combustion 

Activities

1A

Transport1A31A3

Civil aviation1A3a

This covers all international aviation. Data should be collected from all international airports in Maldives 

regarding the refueling. For tier 2 the method would requires flight movements which would be available from the 

airports. Note only flights departing to or arriving from foreign airport should be considered in this calculation

International 

Aviation 

(International 

Bunkers)

memo 

item

1A3ai

This covers all domestic aviation including sea plane operations. Data should be collected from all airports in 

Maldives regarding the refueling. For tier 2 the method would requires flight movements which would be available 

from the airports. Note no flights departing to or arriving from foreign airport should be considered in this 

calculation

Domestic Aviation1A3a1A3aii

7

RELEVANT IPCC CATEGORIES FOR MOBILE FUEL 
COMBUSTION

Relevance to Maldives ContextCategoryCRT 

category 

code

IPCC 

Category 

Code

Fuel Combustion 

Activities

1A

Road 

Transportation

1A3b1A3b

This covers all road transport through cars as defined by IPCC. This includes public and private cars fuel 

consumption

Cars1A3bi1A3bi

This covers all road transport through Light duty trucks as defined by IPCC. This includes public and private trucks 

and buses fuel consumption

Light duty trucks1A3bii1A3bii

This covers all road transport through trucks and buses as defined by IPCC. This includes public and private trucks 

and buses fuel consumption

Heavy duty trucks 

and buses

1A3biii1A3biii

This covers all road transport through Motorcycles as defined by IPCC. This includes public and private 

motorcycles fuel consumption

Motorcycles1A3biv1A3biv

This covers evaporative emissions from vehicles including lubricants evaporationEvaporative 

emissions from 

vehicles

1A3bv

This is assumed to be not occurring in MaldivesUrea-based 

catalysts

1A3bvi

8

RELEVANT IPCC CATEGORIES FOR MOBILE FUEL 
COMBUSTION

Relevance to Maldives ContextCategoryCRT 

category 

code

IPCC 

Category 

Code

Fuel Combustion 

Activities

1A

Water-borne 

Navigation

1A3d

This covers all emissions related to international maritime vehicles that is either coming from or going to a foreign 

port.  The reexport value for diesel is considered as data

International 

Water-borne 

Navigation 

(International 

Bunkering)

1A3di

This covers all domestic transport excluding fishing. This means all passenger and cargo transport irrespective of 

economic sector. 

Domestic Water-

borne Navigation

1A3d1A3dii

Other 

Transportation

1A3e1A3e

This does not occur in MaldivesPipeline Transport1A3ei1A3ei

This occurs in Maldives and covers all transport activity undertaken within all ports, harbours and off-road 

activities taking place at reclamation sites covering land and sea vehicles. 

Off-road1A3eii

9

RELEVANT IPCC CATEGORIES FOR MOBILE FUEL 
COMBUSTION

Relevance to Maldives ContextCategoryCRT 

category 

code

IPCC 

Category 

Code

Fuel Combustion 

Activities

1A

Other Sectors1A41A4

Commercial/institut

ional

1A4a

IPCC category 1A3eii commercial/institutional component is reported here. Off-road vehicles 

and other 

machinery

1A4aii

Residential1A4b

IPCC category 1A3eii residential component is reported here. In the Maldives there are no residential  off road 

transport to be considered

Off-road vehicles 

and other 

machinery

1A4bii

Agriculture/Forestry

/Fishing/Fish farms

1A4c1A4c

This occurs in Maldives and covers all mobile fuel combustion in agricultural islands including off road transport, 

land tilling. However, the information is likely going to scattered to very small quantities and needs a survey to 

collect

off-road vehicles 

and other 

machineries

1A4cii1A4cii

This occurs in Maldives and is key category. It covers all emissions from fishing vessels including for transport, 

cooking and other auxiliary purposes on the vessel.

Fishing (mobile 

combustion)

1A4ciii1A4ciii

10

RELEVANT IPCC CATEGORIES FOR MOBILE FUEL 
COMBUSTION

Relevance to Maldives ContextCategoryCRT 

category 

code

IPCC 

Category 

Code

Fuel Combustion 

Activities

1A

Non-Specified1A51A5

In the CRT all of the sub categories under this is reported togetherMobile1A5b1A5b

This occurs in Maldives and covers aviation fuel combustion by MNDF military flights/drones and search and 

rescue operations

Mobile (aviation 

component)

1A5bi

This occurs in Maldives and covers water-borne fuel combustion by  coastguard and Marine Police services and 

any other marine based fuel combustion carried out by military including search and rescue operations

Mobile (water-

borne component)

1A5bii

Mobile (other)1A5biii

This could include refueling of vessels and air crafts for military operations by non-Maldivian military. This should 

not be included in the national total but reported as a memo-item.

Multi-lateral 

Operations

11

DATA FOR SECTORAL APPROACH

12

Two main 
type of fuel 
combustion

Civil Aviation 
(JET A1)

Road 
Transport

Cars (Petrol)
Light trucks 

(Petrol + 
Diesel)

Heavy trucks 
(Diesel + 
Petrol)

Motorcycles 
(Petrol)

Off Road 
Transport 
(Diesel)

Water-borne 
Transport 

(Diesel, Petrol)

Fisheries 
(Diesel + 

Petrol + LPG)

7 8

9 10

11 12



3/25/2025

3

DATA FOR SECTORAL APPROACH

13

Two main 
type of fuel 
combustion

Civil Aviation 
(JET A1)

Road 
Transport

Cars (Petrol)
Light trucks 

(Petrol + 
Diesel)

Heavy trucks 
(Diesel + 
Petrol)

Motorcycles 
(Petrol)

Off Road 
Transport 
(Diesel)

Water-borne 
Transport 

(Diesel, Petrol)

Fisheries 
(Diesel + 

Petrol + LPG)

What data from which sources??

CIVIL AVIATION

Fuel Consumption method

Data Required: Fuel use for aviation data  
segregated between international and domestic 
preferably in monthly intervals

Data Source: MACL, Regional Airports

14

Landing and Take off method

Data Required: landing and take off activity data 
including aircraft type and route

Data Source: MACL, Regional Airports, CAA

Emissions = LTO Emissions +  Cruise emissions

QUALITY CHECKS

Compare the fuel use data (for both international and domestic with imports

Check the trends of multiple years or within the year for outliers and provide reasonable 
explanation for outliers

fuel usage data from the individual operators could also be obtained and compared with data provided by 
MACL

15

ROAD TRANSPORT

16

Fuel Consumption method

Data Required: Fuel use for road transport 
segregated by fuel

Data Source: FSM, HAKATHA, VILLA HAKATHA etc

Vehicle Kilometer travelled method

Data Required: Total vehicles, distance travelled 
and vehicle fuel economy segregated by vehicle 
type

Data Sources: Ministry of Transport, NBS

Not considered in 60th percentileOther vehiclesMajor vehicles

Battery ScooterAmbulanceMotor cycle

Battery CarCraneCar

Battery tricycleFork-LiftBus

Electric bicycleExcavatorPick-Up

DumperLorry

TractorVan

LoaderJeep

Fuel tank truckTruck

Bouser
Taxi* (as explained 

above)

IPCC DEFINITIONS OF VEHICLES

17

VEHICLE KILOMETER TRAVELED

18

 = Passenger cars with 3-way catalyst, ∆ = Light duty trucks with 3-way catalyst, = Heavy duty trucks and buses

Litre/kmKm/LitreKm/yearKm/day
Fraction for type of 
gas

FuelVehicle

0.0667154745131PetrolMotor cycle
0.11128030221PetrolCar 
0.11365001001PetrolTaxis 

0.164514600400.023Petrol
Bus  0.42814600400.977Diesel

0.14377300200.3208PetrolPick-up ∆ 0.125107300200.678Diesel
0.22514600400.021Petrol

Lorry  0.3814600400.979Diesel
0.142514600400.4819Petrol

Van ∆ 0.125814600400.5178Diesel
0.14277300200.7337PetrolJeep ∆ 0.125107300200.2663Diesel

0.22514600400.0383Petrol
Truck  0.3814600400.9616Diesel

0.38182551DieselOther vehicles 

13 14

15 16

17 18
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ESTIMATION METHOD – ROAD TRANSPORT

19

𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑢𝑠𝑒 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙௅௜௧௥௘௦ ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦௙௨௘௟ 1000,000⁄

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑚𝑎𝑠𝑠ீ௚ ∗ 𝑁𝐶𝑉௢௙ ௧௛௘ ௙௨௘௟ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ 1000,000⁄

Emission Factor (EF) kg/TJ

N2OCH4CO2Fuel

3.93.974100Gas/Diesel Oil

3.23369300Petrol

QUALITY CHECKS

Cross check data and assumptions with similar estimates 
available from other national studies in transport sector

20

Litre/kmKm/LitreKm/yearKm/day
Fraction for 
type of gas

FuelVehicle

Cross reference could also be made with other similar 
vehicle fleets elsewhere. 

OFF - ROAD TRANSPORT

21

Fuel Consumption method

Data Required: Fuel use for off road transport segregated by fuel

Data Source: MTCC, STO, MPL, MACL, Regional airports

𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑢𝑠𝑒 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙௅௜௧௥௘௦ ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦௙௨௘௟ 1000,000⁄

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑚𝑎𝑠𝑠ீ௚ ∗ 𝑁𝐶𝑉௢௙ ௧௛௘ ௙௨௘௟ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ 1000,000⁄

Emission factor (EF) kg/TJ

N2OCH4CO2NCVFuel

28.64.157410043Gas/Diesel Oil

2506930044.3Petrol – 4 stroke

0.21306930044.3Petrol – 2 stroke

SAMPLE DATA SET FOR OFF ROAD TRANSPORTATION

22

QUALITY CHECKS

Assess the data received by comparing the data with multiple years and see if there are any outliers or 
discrepancies.

Compare the information between comparative operations to see if there are significant differences.

Compare the fuel consumption rates with level or size of the operations from the data provider.

Consult the expert group to verify the validity of the data received and any outliers and discrepancies identified 
in previous steps.

23

WATER BORNE NAVIGATION

24

Fuel Consumption method

Data Required: Fuel use for water borne transport segregated by fuel

Data Source: ???

19 20

21 22

23 24
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WATER BORNE NAVIGATION - TOURISM

A parameter for litres/bednight can be used to estimate the fuel consumption by the safaris in the 
tourism sector. 

25

Safaris

(fuel liters/bednight)

Resorts (fuel liters/bednight)Fuel

1.062.60Petrol
15.872.78Diesel

WATER BORNE NAVIGATION - GENERAL

Estimate fuel use based on potential run hours (similar to VKT)

26

Annual Hours 
of operation

Fuel 
consumption 
(l/hr)

Fraction of 
operating vessels 
per year

Fraction of active 
vessels

Fuel typeVessel type

625.0039.000.500.95DieselDhoniΔ

Passenger 3650.0039.001.001.00DieselPassenger ferry
1200.0065.000.700.19PetrolSpeed boats
871.2039.000.600.95DieselDhoni*

Cargo

871.2027.000.500.92DieselBahtheli
580.8057.000.500.93DieselBarge
580.8032.000.501.00DieselOil barge
580.8032.000.500.60DieselOil tankers
580.8032.000.500.91DieselLanding craft

Δ 20% of Dhoni should be applied as Passenger Dhoni

* 3% of Dhoni should be applied as cargo Dhoni

ESTIMATION METHOD – WATER BORNE NAVIGATION

27

𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑢𝑠𝑒 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙௅௜௧௥௘௦ ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦௙௨௘௟ 1000,000⁄

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑖𝑛 𝐺𝑔 =  𝑇𝑜𝑡𝑎𝑙 𝑓𝑢𝑒𝑙 𝑚𝑎𝑠𝑠ீ௚ ∗ 𝑁𝐶𝑉௢௙ ௧௛௘ ௙௨௘௟ ∗ 𝐸𝐹௢௙ ௧௛௘ ௙௨௘௟ 1000,000⁄

Emission factor (EF) kg/TJ

N2OCH4CO2NCVFuel

277410043Gas/Diesel Oil

276930044.3Petrol

QUALITY CHECKS

Cross checked with similar estimates available from other national studies in marine transport sector. 

Cross reference with other similar marine transport in other small island developing countries. 

Seek expert opinion or judgement when in doubt

28

REFERENCE APPROACH VS SECTORAL APPROACH

29

SECTORAL

REFERENCE

With in 5%

30
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Annex 4: Workshop Photos  
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