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Outline 

 Background 

 Process of inventory preparation 
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 QA/QC 

 Key Category Assessment 

 Uncertainty Analysis 
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The processes for inventory preparation 

(1) Decide calculation methodology using 

decision tree  

(2) Calculate emissions using UNFCCC 

software 

(3)Make National Greenhouse Gas 

Inventory Report 

Inventories and 

reports 

<Processes> 
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Relevant information 

Decide calculation methodology using decision tree 

We can know calculation methodology using decision tree. 

To  choose Yes/No in decision tree , it is necessary to know  Key source 

category and data availability. 

Key source category 

Data availability 

Which tier to follow 

Which EF to use 

Which AD to use 

Calculation method Decision Tree 
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NATIONAL SYSTEM FOR GHG INVENTORY 

 National System includes institutional, legal and procedural arrangements 

within a nation for estimating anthropogenic emissions/removals of GHG for 

reporting and archiving inventory information.  

 The purpose of national system is to enhance the quality as well as ensure 

the transparency, consistency, comparability, completeness and accuracy 

of GHG inventory preparation. 
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General QC 

 General QC procedures include generic quality checks related to calculations, data 

processing, completeness, and documentation that are applicable to all inventory 

source and sink categories. 

 The lists of general QC checks that the inventory compiler should use routinely 

throughout the preparation of the inventory are the follows. 

 Check that assumptions and criteria for the selection of activity data, emission factors, and 
other estimation parameters are documented. 

 Check for transcription errors in data input and references. 

 Check that emissions and removals are calculated correctly. 

 Check that parameters and units are correctly recorded and that appropriate conversion 
factors are used. 

 Check for consistency in data between categories. 

 Check that the movement of inventory data among processing steps is correct. 

 Check time series consistency. 

 Check completeness.  …etc. 
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Category-Specific QC 

 Category-specific QC complements general inventory QC procedures and is directed 

at specific types of data used in the methods for individual source or sink categories.  

 Category-specific procedures are applied on a case-by-case basis focusing on key 

categories and on categories where significant methodological and data revisions 

have taken place. 

 Category-Specific QC includes 

 Emission Factor QC   -check the accuracy and validity of IPCC default EFs, country-

specific EFs and direct emission measurements. 

 Activity Data QC  -check the accuracy and validity of national level AD and site-

specific AD. 

 Calculation-related QC  -check the calculation procedures used to prepare GHG 

inventory. 



7/● 

Definition of QA 

 Quality Assurance (QA) is a planned system of review procedures conducted 

by personnel not directly involved in the inventory 

compilation/development process. 

 

 Reviews, preferably by independent third parties, are performed upon a 

completed inventory following the implementation of QC procedures. 

Reviews ensure that the inventory represents the best possible estimates 

of emissions and removals given the current state of scientific knowledge 

and data availability.  
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QA  -Expert Peer Review 

 QA procedures is to assess the quality of the inventory, to determine the conformity 

of the procedures taken and to identify areas where improvements could be made. 

 It is good practice for inventory compilers to conduct a basic expert peer review of all 

categories (or only key categories if there are timing and resource constraints) before 

completing the inventory in order to identify potential problems and make 

corrections where possible.  

 The objective of the expert peer review is to ensure that the inventory’s results, 

assumptions, and methods are reasonable as judged by those knowledgeable in the 

specific field. Also, where a country has formal stakeholder and public review 

mechanisms in place, these reviews can supplement expert peer reviews although 

they should not replace them. 
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QA/QC plan 

 QA/QC plan should, in general, outline the QA/QC activities that will be implemented 

and the institutional arrangements and responsibilities for implementing those 

activities. 

 QA/QC plan should include a scheduled time frame for the QA/QC activities that 

follows inventory preparation from its initial development through to final reporting 

in any year. 

 QA/QC plan is an internal document to organize and implement QA/QC activities that 

ensure the inventory is fit for purpose and allow for improvement. Once developed, it 

can be referenced and used in subsequent inventory preparation, or modified as 

appropriate.  
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Definition and purpose of KCA 

 Key category is one that is prioritized within the national inventory system 

because its estimate has a significant influence on a country’s total inventory of 

greenhouse gases in terms of the absolute level, the trend, or the uncertainty in 

emissions and removals. 

 

 Purpose of the KCA is… 

 to identify categories on which inventory compiler should focus limited 

resources available for the improvement. 

 to identify categories to which more detailed higher tier methods should be 

applied.  
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Level & Trend Assessment 

 There are two kinds of KCA. 

1. Level Assessment:  identify key categories in terms of their contribution to the 

absolute level of national emissions and removals. 

2. Trend Assessment:  identify key categories in terms of their contribution to the 

trend of national emissions and removals. 

 

 There are two approaches for KCA. 

 Approach 1 : identify key categories by using a pre-determined cumulative 

emissions threshold. Key categories are those that, when summed together in 

descending order of magnitude, add up to 95 percent of the total level. 

 Approach 2 : identify key categories based on the results of uncertainty. 
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Approach 1 of Level Assessment 

 Where: Lx,t = level assessment for source or sink x in year t 

  |Ex,t| =  absolute value of emission or removal estimate of source or sink category x in year t   

  Σy|Ey,t| = total contribution, which is the sum of the absolute values of emissions and removals in   

 year t. Because both emissions and removals are entered with positive sign (Removals are  

 entered as absolute values), the total contribution can be larger than national total   

 emissions less removals. 
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Approach 1 of Trend Assessment 

 Where: Tx,t = trend assessment of source or sink category x in year t as compared to the base year (year 0)  

  |Ex,0| = absolute value of emission or removal estimate of source or sink category x in year 0 

  Ex,t and Ex,0 = real values of estimates of source or sink category x in years t and 0, respectively 

  ΣyEy,t and ΣyEy,0 = total inventory estimates in years t and 0, respectively 
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Example of KCA (Level Assessment) 

95% 

Key Category 
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Overview of Uncertainty analysis 

 Uncertain analysis is to characterize the range and likelihood of values such as EFs, 

AD and emission estimate. 

 Purpose of an uncertainty analysis is not to dispute the validity of the inventory 

estimates but to help prioritize efforts to improve the accuracy of inventories in 

the future and guide decisions on methodological choice.  

 Causes of uncertainty is the follows. 

 Lack of completeness 

 Model 

 Lack of data 

 Lack of representativeness data 

 Statistical random sampling error 

 Measurement error 

 Misreporting or misclassification 

 Missing data 
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Quantifying Uncertainty 

 Quantitative uncertainty analysis is performed by estimating the 95 percent  

confidence interval of the emissions and removals estimates for individual categories  

and for the total inventory. 

 The inventory compiler should collect the appropriate information to develop 

national, and category-specific estimates of uncertainty at the 95 percent confidence 

interval by statistical analysis of empirical data, expert judgment, using data from 

research and default values, etc. 
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Method to combine uncertainties 

 Once the uncertainties in AD,EF or emissions for a category have been determined, it is 
necessary to combine to provide uncertainty estimates for the entire inventory. 

 Where uncertain quantities are to be combined by multiplication,  

Where:  Utotal = the percentage uncertainty in the product of the quantities (half the 95 percent confidence 
 interval divided by the total and expressed as a percentage);  
 Ui = the percentage uncertainties associated with each of the quantities.  

Where: Utotal = the percentage uncertainty in the sum of the quantities (half the 95 percent confidence 
 interval divided by the total (i.e., mean) and expressed as a percentage). 

 xi and Ui = the uncertain quantities and the percentage uncertainties associated with them, 
 respectively.  

 Where uncertain quantities are to be combined by addition or subtraction, 
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Role of QA/QC, KCA and UA in the inventory development process 

Start new estimate,

building on experience of

previous inventories

(if available)

Identify key categories

Select methods

Collect data and estimate

emissions/removals

ensuring adequate QA/QC

QC Checking &

Documentation

Compile inventory:

considering QA/QC

QC Checking &

Documentation

Conduct uncertainty

analysis

QC Checking &

Documentation

Conduct key category

analysis

Check/Review inventory

through QA

Report inventory

QC Checking &

Documentation

QC Checking &

Documentation

Make necessary

 revisions.

The inventory 

improvement plan is 

based on the results of 

the KCA and UA 

QA/QC is implemented 

to ensure the quality of 

the GHG inventory 


