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UNFCCC and National Communication
• The United Nations Framework Convention on 
Climate Change (UNFCCC), Rio Summit 1992

• Annex and Non-annex countries

• National Communication
ü GHG Inventory (Emission and Source by 

Source)
ü Vulnerability Assessment
ü Mitigation Measures



Methods of GHGs inventory 
(IPCC Process)
• 2006 IPCC Guidelines - provide methodologies for 
estimating national inventories of anthropogenic 
emissions by sources and removals by sinks of 
greenhouse gases;

• Provide guidance on ensuring quality on all steps 
of the inventory compilation – from data collection 
to reporting;

• Transparency, Completeness, Consistency, 
Comparability, Accuracy



TECHNICAL PROPOSAL	

CDES-TU	 19	

National Greenhouse Gas Inventories (IPCC, 2006). The Good Practice Guidance (GPG) 
methodologies support the development of inventories that are transparent, documented, 
consistent overtime, complete, comparable, assessed for uncertainties, subject to quality control 
and quality assurance, and efficient in the use of resources. In addition, the IPCC guidelines and 
other documents are being updated regularly, which will be closely followed and implemented in 
this project. 

The general method for estimating GHG (IPCC, 2006) can be described as:  
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Where, EF = emission factor, Ac = activity, i = various type of activities (1, 2, 3…n). 
 
EF is the quantity of GHG emitted per unit activity; for example, in the energy sector amount 
of carbon dioxide emitted per unit of fuel consumed is an emission factor.  
Ac is the activity level measured in the units appropriate for the emission factor and Activity 
data refers to the magnitude of human activity resulting in emissions or removals happening 
during given period of time. Data on energy use, fuel consumption, land areas, lime and 
fertilizer use and waste generation are some of the example of activity data.  

The rigor of any emission inventory relies on the quality of its activity data, the emission 
coefficients and inventory methodologies used (MoSTE, 2014). In this inventory assessment, the 
authenticity of data will be ensured by sourcing the primary activity data for various sectors from 
reports of the concerned government ministries and relevant organizations and institutions.  

 

4.1 Choice of Emission Factor and Tier Selection 

Decision trees based on 2006 IPCC standard guidelines will be used for methodological choice in 
tier selection and key category analysis to identify key source/sink category. We will always look 
for using, the higher tier level, but due to lack of required data for calculation, we have to solely 
depend on Tire I and Tier II. In the first and Second National communication, most of the 
calculations were based on the IPCC default values of emission factor. In this inventory, we try to 
incorporate more information related national emission factor, else used IPCC default parameters. 
 
Tier 1 methodology will be used to estimate GHG from different sectors. There is no 
comprehensive single database available in Nepal covering all types of sources in different 
sectors; therefore, many diverse database sources covering different sectors needs to be utilized. 
The data gap can be fulfilled by applying Tier 3 approach, if needed during project period. The 
methodology will stick to Tier 1 approach, but if any shortcoming arises during project session, 
Tier 3 approach will be introduced. 
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• 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories (IPCC, 2006);

• IPCC Good Practice Guidance and Uncertainty 
Management in National Greenhouse Gas 
Inventories (IPCC, 2000);

• IPCC Good Practice Guidance for Land Use, 
Land-Use Change, and Forestry (IPCC, 2003);



• Categories, sub-categories, activities

• Emission factors

• Tiers I, II, and III



Thematic Areas, Categories, 
Sub-categories, and Activities

2006 IPCC Guideline, 

• Energy
• Industrial Processes and Product Use
• Agriculture, Forestry, and Other Land Use
• Waste 



Overview 

6 2006 IPCC Guidelines for National Greenhouse Gas Inventories 

1A1  Energy Industries

5B   Other

National  
Greenhouse 

Gas 
Inventory 

1  
ENERGY 

1A  Fuel Combustion 
Activities

1A2   Manufacturing Industries and Construction 

1A3   Transport

1A3a   Civil Aviation 
1A3b   Road Transportation 
1A3c   Railways 
1A3d   Water-borne Navigation 
1A3e   Other Transportation 

1A4   Other Sectors

1A5   Non-Specified

1B    Fugitive 
Emissions from 
Fuels

1B1   Solid Fuels

1B2    Oil and Natural Gas

1B3   Other Emissions from Energy Production 
1C   Carbon 
Dioxide 
Transport and 
Storage

1C1   Transport of CO2

1C2   Injections and Storage

1C3   Other

2    INDUSTRIAL  
PROCESSES AND  
PRODUCT USE 

2A    Mineral Industry

2B    Chemical Industry

2C    Metal Industry

2D   Non-Energy Products from Fuels and Solvent 
Use

2E    Electronics Industry

2F   Product Uses as Substitutes for Ozone Depleting Substances 
2G   Other Product Manufacture and Use

2H   Other 

3   AGRICULTURE, 
FORESTRY, AND 
OTHER LAND USE 

3A   Livestock
3A1   Enteric Fermentation

3A2   Manure Management

3B   Land

3B1   Forest Land

3B2   Cropland

3B3    Grassland

3B4   Wetlands

3B5   Settlements

3B6   Other Land

3C   Aggregate Sources and Non-CO2 Emissions Sources on Land 
3D   Other

4   WASTE 

4A   Solid Waste Disposal

4B   Biological Treatment of Solid Waste

4C   Incineration and Open Burning of Waste

4D   Wastewater Treatment and Discharge

4E   Other

5   OTHER 5A   Indirect N2O Emissions from the Atmospheric Deposition of Nitrogen  in NOx and NH3

Figure 1  Main categories of emissions by sources and removals by sinks 
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Volume 1: General Guidance and Reporting 

1.10 2006 IPCC Guidelines for National Greenhouse Gas Inventories 

5. Once the inventory estimates are complete, the next step is to perform an uncertainty analysis and key 
category analysis (see Chapters 3 and 4 in Volume 1). These analyses may identify categories for which a 
higher tier should be used and additional data collected.  

6. Following the completion of the final quality assurance (QA) checks, the final step in the inventory process 
is to report the inventory (See Chapter 8 in Volume 1). The aim here is to present the inventory in an as 
concise and clear way as possible to enable users to understand the data, methods and assumptions used in 
the inventory. Provision of concise relevant background information and explanations in the reports helps to 
ensure the inventory (including the report) is transparent.  

The inventory compiler should base future inventory revisions on previous inventories. Thus an iterative process 
builds on and improves the inventory each time a new inventory is compiled as illustrated in Figure 1.1. When a 
revised inventory is compiled, all years estimates should be reviewed for consistency and updated integrating 
any feasible improvements where necessary. Chapter 5 in Volume 1 gives advice on compiling consistent time 
series and provides good practice approaches for achieving time series consistency. 

Figure 1.1 Inventory development cycle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Start new
estimate,

building on experience of
previous inventories.

(if available)

QC Checking &
Documentation

Conduct key category
analysis.

(Chapter 4)

QC Checking &
Documentation

Conduct uncertainty analysis: 
Evaluate input data and 
assess overall inventory.

(Chapter 3)

QC Checking &
Documentation

Compile inventory: 
(Worksheets in Volume 2-5 
or own system) considering 
time series consistency and 

QA/QC in Volume 1  
Chapters 5 and 6.

Collect data (Volume 1 Chapter 2) 
and estimate emissions/removals 
(Volume 2-5) ensuring adequate

QA/QC and time series consistency.
(Volume 1 Chapters 5 and 6)

QC Checking &
Documentation

Select methods (Volume 2-5)
while considering data collection,

uncertainty and time series
consistency good practice. 

(Volume 1 Chapters 2, 3 and 5
respectively)

Check/Review
inventory through QA.

(Chapter 6)

Identify key categories.
(Chapter 4)

Report inventory.
(Chapter 8 and Volumes 2-5)

Make necessary
revisions.(if any)

(Chapter 4)

QC Checking &
Documentation
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Nepal’s National Communication to the 
UNFCCC
• Nepal- Adopted and become Party to UNFCCC, 
Rio Earth Summit in June 1992.

• Under the UNFCCC, National Commitment, 

u Initial National Communication à July 2004
u Second National Communication à December 

2014



National GHG Inventory Report,

ü 1990-91: in 1997 
ü 1994-95: INC
ü 2000-01: SNC

Initial, July 2004

Second, December 2011

NEPAL 
 

 

 

Initial National Communication to the Conference of 

the Parties of the United Nations Framework 

Convention on Climate Change 

 

     
                                              

July, 2004 



• CO2, N2O, CH4, NOx, CO, NMVC, SO2 as well as 
for HFCs, PFCs and SF6; 

• Nepal’s GHG emission contribution

• INC: 0.025%
• SNC: 0.027% 



Central Department of Environmental Science, 
Tribhuvan University – TNC – National GHG 
inventory report

Ministry of Population and Environment, GoN
Third National Communication Project  
UNEP, GEF
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C. Description of Approach, Methodology and Work Plan for Performing 
the Assignment  

 
a) Technical Approach and Methodology.  

 
1. Background 

Nepal adopted and became Party to the United Nation Framework Convention on Climate Change 
(UNFCCC) at Rio Earth Summit, held in June 1992. As a Party, Nepal has commitment to 
communicate the updates of the national actions on climate change periodically to the 
Convention. Under this commitment, Nepal has prepared and submitted Initial National 
Communication (INC) and Second National Communication (SNC) in July 2004 and December 
2014, respectively. Such initiative gives an opportunity to share climate relevant information of 
Nepal to other countries and help to mainstream climate change into national policies, plans and 
development.  

One of the components of the National Communication documents is an incorporation of 
greenhouse gas (GHG) inventories. The INC and SNC reports share of Nepal in the global GHGs 
emission was 0.025 % in the INC to 0.027% in SNC (MoPE, 2004; MoSTE, 2014). The main 
features of the GHGs Inventories of Initial and Second National Communication are summarized 
below in Table 1–4.  

Table 1. Summary of Initial and Second National GHG inventory. 

 Initial National 
Communication  

Second National Communication 

Submission  Jul 2004 Dec 2014 
Base year  1994/95 2000/01 
Sectors  •   Energy 

• Industrial processes 
• Forestry and land-use 
• Agriculture 
• Waste  

• Energy 
• Industrial processes 
• Agriculture 
•  Land use, Land use change and 

forestry 
• Waste  
• Memo items: International bunkers 

Biomass  
 
Reference Guidelines  

Revised IPCC Guidelines 
for National GHG 
Inventories 1996 

IPCC Guidelines for National GHG 
Inventories 1996 

GHGs Used CH4, CO2, NO2 Direct gases: CH4, CO2, NO2 
Indirect gases: NOx, CO, NMVOC, 
and SO2 

Future projection  2000, 2010, 2020 2015, 2025, 2030 
 

Table 2.  Greenhouse Gas Emission by Different End-use Sectors during 1990/91 (DHM, 1997) 

Greenhouse Gas Source 
and Sink Categories 

CO2 
Emissions 

CO2 
Removals CH4 N2O 

 Fuel Combustion 912.96    
 Agriculture   920.82 0.803 
Biomass burning   85.00 0.590 

Net Emission 912.96  1005.82 1.393 



GHG Inventory for TNC

To prepare a detailed and representative report 
on the national GHGs inventory for TNC of Nepal, 
following 2006 IPCC guidelines



(i) Compile GHG emissions 2011-2014 for the estimation of CO2, 
N2O, CH4, NOx, CO, NMVC, SO2 as well as for HFCs, PFCs 
and SF6; using 2011 as the base year; 

(ii) Conduct quality control and quality assurance of inventory 
data based on IPCC Good Practice Guidance and Uncertainty 
Management in National GHG Inventory, including key 
category analysis; 

(iii) Analyze data using sectoral and reference approaches based 
on 2006 IPCC Guidelines on national inventories; 

(iv) Establish and maintain a database for CO2, N2O, CH4 and 
other greenhouse gases as appropriate; and 

(v) Project GHG emission trends up to 2030. 



• Data collection
• Data base preparation and 
• Computation
• Final Draft
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TECHNICAL PROPOSAL	

CDES-TU	 18	

 

 
Figure 1. Methodological framework 

 

The GHG emissions are directly linked to economic prosperity of the nation and long term 
development goal of the country. Based on this development goal and economic prosperity of the 
nations, accurate GHG projections have to be done, which requires consideration of national plan 
on energy security, land use policy and reforestation programs. The emission of GHG will be 
estimated by using methodologies consistent with those recommended in the Guidelines for 



Linkage with revised curriculum

• Tiers ?  - Next Communication (fourth)

• Data gaps? 

• Data quality? 



Data, Gaps, and Opportunity

• Categories, sub-categories, activities

• Emission factors

• Tiers I, II, and III


