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PART1: QA/QC Activities in NATCOMs – 
ASEAN Countries 



GEF-UNEP Support Programmes for  
preparation of National Communications 

• Three Global Programmes  
 

• Include four ASEAN Countries: 
– Cambodia 
– Lao PDR 
– Myanmar 
– Viet Nam 



Status of NATCOMs  

Country INC SNC TNC 
UNEP Countries 
• Cambodia 8 Oct 2002 submitted under prep’n 
• Lao PDR 2 Nov 2000 24 Jun 2013 under prep’n 
• Myanmar 26 Dec 2012 under prep’n 
• Viet Nam 2 Dec  2003 7 Dec 2010 under prep’n 
Other ASEAN  
• Brunei 
• Indonesia 27 Oct 1999 19 Jan 2012 Under prep’n 
• Malaysia 22 Aug 2000 14 Apr 2011 Approved by GEF 
• Philippines 19 May 2000 Under prep’n 
• Singapore 21 Aug 2000 12 Nov 2010 
• Thailand 13 Nov 2000 24 Mar 2011 Under prep’n 



QA/QC Activities in NATCOMs 

Countries Activity/ies mentioned in the NATCOMs 
UNEP Countries 
• Cambodia Sub-sub-section: Comparison of data with other countries 
• Lao PDR Sub-Section: QA/QC activities done & needed 
• Myanmar none 
• Viet Nam none 
Other ASEAN  
• Indonesia Brief discussion of what is needed to be done in next 

NATCOM 
• Malaysia Brief discussions under capacity building needs 
• Philippines none 
• Singapore none 
• Thailand Mentioned that QC/QA were done, but no discussions 



QA/QC Activities in Lao PDR NATCOM 

• Re-calculation of LUCF and agricultural 
emissions and removals 

• Peer review in cooperation with GIO/NIES 
• External Review by UNDP-NCSP and GHGI 
• External Review of National Steering Committee 

& independent experts 



QA/QC Considerations in  
Indonesia NATCOM 

Priority Areas: 



QA/QC Capacity Building Needs  
Malaysia NATCOM 



QA/QC Capacity Building Needs  
Malaysia NATCOM 
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General guidance on formulation of a project proposal  
for GEF-UNEP support for preparation of NATCOMs: 

QA/QC Provisions 

• GREENHOUSE GAS INVENTORIES 
– Assess options for new and improved GHG inventories 

• Outline QA/QC procedures, inventory uncertainty assessments and 
documentation of procedures and centralized archiving processes 
initiated 

– The National GHG Inventory Chapter should be prepared, should 
include and not be limited  to the following GHG reporting requirement: 

• Assess quality of inventories regarding Key category analysis; 
Uncertainty Management; and Quality assurance/quality control 
(QA/AC) 

• Describe institutional arrangements established to sustain the 
greenhouse gas inventory process (e.g. documentation, QA/QC, 
archiving system and inventory improvement plan); 
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PART 2: CGE Training on QA/QC 



Training Materials for National Greenhouse Gas Inventories 
Consultative Group of Experts (CGE) 

CGE Training Materials 
National Greenhouse Gas Inventories 
 
 
Quality Assurance/Quality Control 

Version 2, April 2012 



Definitions 

 Quality assurance (QA), performed by personnel not directly involved in the inventory 
compilation/development process, is a planned system of review procedures. 
 
 

 Quality control (QC), performed by personnel compiling the inventory, is a  system of 
routine technical activities to assess and maintain the quality of the inventory as it is being 
compiled. 
 
 

 Verification refers to the collection of activities and procedures conducted during the 
planning and development, or after completion of an inventory, that can help to establish 
its reliability for the intended applications of the inventory: 
 
 Verification activities may be constituents of both QA and QC, depending on the 

methods used and the stage at which independent information is used. 
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Objectives 

 QA, QC and verification are essential components of a good GHG inventory: 
 
 
 

 Rationale and objectives 
 

 Roles and responsibilities 
 

 Procedures 
 

 Documentation. 
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QA/QC Goals 

 A QA, QC and verification system contributes to the objectives of good practice in 
inventory development, namely to improve: 
 
 Transparency 
 Accuracy 
 Consistency 
 Comparability 
 Completeness. 

 
 QA/QC and verification activities should be integral parts of the inventory process. 
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Practical Considerations 

 To take into account: 
 

 Resources and time allocated to QA/QC plan 

 Frequency of QA/QC checks and reviews 

 Appropriate level of QA/QC for each category 

 Availability and access to information 

 Need to acquire/collect additional data  

 Procedures to ensure confidentiality 

 Requirements for documenting and archiving information 

 Whether increased effort on QA/QC will result in improved estimates and reduced 

uncertainties 

 Whether sufficient independent data and expertise are available to conduct 

verification activities. 
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QA/QC Elements 

 Inventory compiler: 
 Coordinates QA/QC activities and defines roles 

 
 A QA/QC plan 

 
 General QC procedures: 
 Apply to all inventory categories 

 
 Category-specific QC procedures 

 
 QA and review procedures 

 
 QA/QC system interaction with uncertainty analyses 

 
 Verification activities 

 
 Reporting, documentation and archiving procedures.  
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Roles and Responsibilities 

 Inventory compiler:  
 
 Defines specific responsibilities and procedures for the QA/QC and verification 

activities: 
 Planning, preparation, and management  

• QA/QC procedures may be delegated to other agencies or organizations (e.g. 
central statistical agency) 
 

 Responsible for ensuring that the QA/QC plan is developed and implemented. 
 

 It is good practice for the inventory compiler to designate a QA/QC coordinator. 
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QA/QC Plan 

 The QA/QC and verification plan should outline:  
 
 QA/QC and verification activities to be implemented  

 Inclusive of scheduled time frame 
 Institutional arrangements and responsibilities for implementation. 
 

 A key component of the plan is the list of data quality objectives: 
 
 Concrete targets to be achieved in the inventory preparation: 

 Appropriate and realistic 
 Measurable 
 Enable improvements in the inventory. 

 
 Incorporate periodic revisions and revisions of the plan. 

 
 Refer to external standards and guidelines (e.g. ISO). 
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General QC Procedures 

 Although general QC procedures are designed to be implemented for all categories and 
on a routine basis, it may not be necessary or possible to check all aspects of the 
inventory input data, parameters and calculations every year.  
 

 Checks may be performed on selected sets of data and processes: 
 
 A representative sample of data and calculations from every category may be 

subjected to general QC procedures each year.  
 

 In establishing criteria and processes for selecting sample data sets and processes, it is 
good practice for the inventory compiler to plan to undertake QC checks on all parts of 
the inventory over an appropriate period of time as determined in the QA/QC plan. 
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General QC Procedures (cont.) 

 In some cases, estimates are prepared for the inventory compiler by outside consultants 
or agencies: 
 
 The inventory compiler should ensure that the consultants/agencies are aware of the 

QC procedures outlined in the IPCC GPG. 
 

 Particular attention should be given to parts of the inventory development that rely on 
external, and shared databases: 
 
 Due to the quantity of data that may need to be checked for some categories, 

automated checks are encouraged where possible. 
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General QC Procedures (cont.) 
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Example of 
check list 
for general 
QC. 

Training Materials for National Greenhouse Gas Inventories 
Consultative Group of Experts (CGE) 



General QC Procedures (Tier 1) – Table 5.5.1 of the IPCC GPG for LULUCF 
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Generic quality 
checks related to 
calculations, data 
processing, 
completeness and 
documentation that 
are applicable to all 
inventory source 
and sink 
categories. 

Training Materials for National Greenhouse Gas Inventories 
Consultative Group of Experts (CGE) 
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General QC Procedures (Tier 1) – Table 5.5.1 of the IPCC GPG for LULUCF (cont.) 



QA and Review 

 This comprises activities outside the actual inventory compilation. 
 

 Procedures may be taken at different levels (internal/external). 
 

 The inventory may be reviewed as a whole or in parts. 
 

 It is important to use QA reviewers who have not been involved in preparing the inventory: 
 Expert peer review: review of calculations and assumptions by experts, to ensure 

that the inventory’s results, assumptions and methods are reasonable, as judged by 

those knowledgeable in the specific field 

 Audits: evaluate how effectively the inventory compiler complies with the minimum 

QC specifications outlined in the QC plan.  In-depth analysis of procedures and 

documentations. 

 
 QA goals: to assess the quality of the inventory, determine the conformity of the 

procedures taken and identify areas where improvements could be made. 
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QA/QC and Uncertainty Assessment 

 The QA/QC process and uncertainty analyses provide valuable feedback to one another: 
 
 They can identify critical components that contribute to both the uncertainty level 

and inventory quality. 
 

 It is good practice to apply QC procedures to uncertainty estimation to confirm that 
calculations are correct and data and calculations well documented. 
 
  The assumptions on which uncertainty estimation has been based should be 

documented for each category.  
  Calculations of category-specific and aggregated uncertainty estimates should be 

checked and any errors addressed.  
  The qualifications of experts should also be checked and documented, as should the 

process of eliciting expert judgment. 
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Verification 

 Comparison of national estimates: 
 

 Applying lower tier methods 

 Applying higher tier methods (partial estimates for subcategories or sources) 

 Comparisons with independently compiled estimates 

 Comparisons of intensity indicators between countries. 
 

 Comparison with atmospheric measurement: 
 

 Inverse modeling 

 Continental plumes 

 Use of proxy emissions databases 

 Global dynamic approaches. 
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Internal Documentation and Archiving 

 It is good practice to document and archive all information relating to the planning, 
preparation and management of inventory activities: 
 
 Responsibilities, institutional arrangements and procedures  

 
 Assumptions and criteria for the selection of activity data and emission factors 

 
 Emission factors and other estimation parameters used 

 
 Activity data or sufficient information to enable tracing to the referenced source 

 
 Information on the uncertainty associated with activity data and emission factor 

 
 Rationale for choice of methods. 
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Internal Documentation and Archiving 

 It is good practice to document and archive all information relating to the planning, 
preparation and management of inventory activities: 
 

 Methods used, including to estimate uncertainty and for recalculations 

 Changes in data inputs or methods from previous inventories (recalculations) 

 Identification of individuals providing expert judgment and qualifications 

 Details of electronic databases or software used  

 Worksheets and interim calculations for category and aggregated estimates 

 Final inventory report and any analysis of trends from previous years; 

 QA/QC plans and outcomes of QA/QC procedures; 

 Secure archiving of complete datasets, to include shared databases that are used in 

inventory development. 
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Reporting 

 It is good practice to report a summary of implemented QA/QC activities and key findings 
as a supplement to each country’s national inventory: 
 
 Reference to a QA/QC plan, its implementation schedule and the responsibilities 

 
 Describe which activities were performed internally and what external reviews were 

conducted  
 For each source/sink category and on the entire inventory 

 
 Present the key findings 

 Describing major issues regarding quality of input data, methods, processing, or 
estimates for each category  

 Showing how they were addressed or plan to be addressed in the future 
 

 Explain significant trends in the time series. 
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Useful Supporting Material 

 IPCC Good Practice Guidance and Uncertainty Management in National GHG Inventories                                                          
 http://www.ipcc-nggip.iges.or.jp/public/gp/english/ 
 
 

 US-EPA: Template Workbook for Developing a National GHG Inventory System 
 http://epa.gov/climatechange/emissions/ghginventorycapacitybuilding/templates.html 
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Thank You! 
 
UNEP-ROAP Contact: 
Conrado Heruela 
E-mail: conrado.heruela@unep.org  

Website: www.unep.org/gef   
 
 

mailto:conrado.heruela@unep.org
http://www.unep.org/gef
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