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Introduction

• GOAL: a GHG inventory that can be readily 

assessed in terms of quality

 Good practice to implement QA/QC procedures in 

GHG inventories

• OBJECTIVE: improvement of

 Transparency

 Accuracy

 Comparability

 Completeness

 Consistency



Introduction

• QA/QC activities should be integrated in 

the inventory process

• Outcomes result in: 

– Reassessment of inventory

– Subsequent improvements in GHG 

estimations



Definitions

• Quality Control (QC):

– System of routine technical activities to 

ASSESS and MAINTAIN quality

– Performed by personnel compiling inventory

– System designed to:

• Provide routine & consistent checks to ensure data 

integrity, correctness, & completeness

• Identify & address errors

• Document & archieve inventory material



Definitions

• Qualitiy Assurance (QA)

– System of review procedures

– Conducted by personnel not directly involved 

in inventory preparation

– Reviews

• Verify that measurable objectives were met

• Ensure that the inventory represents the best 

possible estimates
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Practical considerations

• Achieve balance between



Practical considerations

• To help find that balance, judge on 
following parameters :
– Resources

– Time

– Frequency

– Level

– Availability & access to information on Activity Data 
(AD), Emission Factors (EFs) & other data

– Requirements for documenting & archieving 
information

– Whether increased effort on QA/QC will result in 
improved estimates & reduced uncertainties



Practical considerations

• How to prioritise where to intensify QA/QC?

– Is this source/sink a key category?
• Considerable uncertainty

• Significant changes in category?

• Significant changes in trends?

– Does methodology use complex modelling 
steps/large inputs from outside database?

– Are EFs/other parameters, when estimated, 
significantly different from IPCC defaults?

– How much time has passed when EFs/other 
parameters have been updated?

– …..



Practical considerations

• No difference between confidential & 
public available data  both need to be 
QA/QCed

• QA/QC procedures implemented need to 
be transparent & description available for 
review
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Elements of QA/QC

• Inventory compiler in charge for 
coordinating QA/QC

• Definition of roles & responsibilities

• QA/QC plan

• General QC procedures (tier 1)

• Category-specific QC procedures (tier 2)

• QA & review procedures

• Reporting, documentation, and archiving 
procedures
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Roles and Responsibilities

• QA/QC responsibilities may be passed 

on to external data suppliers 

• QA/QC coordinator should be nominated

• Coordination of institutional & procedural 

arrangements for the inventory activities 
( next slide)



Coordination of institutional & 

procedural arrangements

• Distribution of responsibilities and 

procedures for the planning, preparation, 

and management of inventory activities:

– Data collection

– Selection of methods, EFs, AD, & other 

paramenters

– Estimation of emissions & removals

– Uncertainty assessment

– QA/QC activities

– Documentation & archieving



Germany: responsibilities in 

Emission Reporting (I)

1. Source specific expert (FV)

– Data collection, data entry, estimations and 

making of NIR texts

2. QC responsible head of the section (QKV)

– Approval of completed data and texts

3. Source specific contact person (FAP)

– Mentoring and supervision of FV and QKV

– Give assistance on the requirements and on 

the preparation of data & texts



Germany: responsibilities in 

Emission Reporting (II)

4. Coordinator for the National Inventory 
Reporting (NIRK)

– Compilation of the NIR, overall QC on NIR texts

5. Coordinator for the CSE (ZSEK)
– Maintain the data base, emission estimation and 

aggregation

6. Coordinator for the QSE (QSEK)
– Maintain and improve the QSE (System, Checklists, 

IP, QA/QC plan, Handbook)

7. Coordinator for the NaSE (NaSEK)
– Ensuring institutional arrangements and a timely 

reporting that is in accordance with the 
requirements 
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QA/QC Plan: Key components

• Outlines QA/QC activities that will be 
implemented & responsibilities for those

• List of data quality objectives 

Concrete targets to be achieved in the 
inventory & against which an inventory can be 
measured in a review

Quality objectives should be measurable and 
based & refined upon the following principles: 
timeliness , completeness, consistency, 
comparability, accuracy, transparency, & 
improvement



QA/QC Plan: Content

• Scheduled time frame for QA/QC activities

• Conclusions from previous reviews should 

be included for improvement of inventory

• Internal document for ensuring that the 

inventory is fit for purpose  and allows 

improvement



Germany: Binding schedule

 Binding schedule for 

preparation of 

emissions inventories 

and of the NIR in the 

framework of the 

National System: for all 

relevant internal and 

external stakeholders 

(NIR, Germany, 2010)



QA/QC Plan: Development

• Once developed it can be used for 
subsequent inventories

• Neccessity to periodicly review and revise 
QA/QC plan

• Development of the QA/QC plan: useful to 
refer to relevant standards & guidelines 
published (e.g. ISO)

• To take into account national 
circumstances, specific details of QA/QC  
should be defined in plan
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General Inventory QC Procedures (I)

• Generic quality checks related to
– calculations 

– data processing

– completeness

– documentation

that are applicable to all inventory source & sink 
categories

• Results need to be documented

• Not possible to check all aspects of inventory 
input data   checks may be carried out on 
selected sets of data and processes



General Inventory QC Procedures (II)

• If estimates/data are provided from 

outside inventory compiler needs to 

ensure that providers are aware of QC 

procedures & that procedures are 

performed and recorded

• Special attention: on parts of the inventory 

where data derive from extern, including 

confidential data



General Inventory QC Procedures (III)

IPCC 2006, Table 6.1



General Inventory QC Procedures (IV)

IPCC 2006, Table 6.1, continued



Category-Specific QC Procedures

• Procedures require knowledge of specific 
category, specific data & parameter 
availability 

• Performed additional to general QC

• Are applied on a case-by-case basis 
focusing on key categories as well as on 
categories w/ significant methodological 
and data changes

• If higher tier method is used for GHG 
estimations then category-specific QC 
should be applied



Emission Factor QC (I)

• IPCC  Default EF

– Assess applicability for national 
circumstances

– If insufficient information on default EF 
needs to be considered when assessing 
uncertainties

• QC EF

– QC on background data , e.g. site-specific or 
source-level, deriving from literature?

– QC on models



Emission Factor QC (II)

• Comparison  country-specific EFs w/ IPCC 

default EFs

• Comparison EFs between countries

• Comparison country-specific EFs w/ plant-

level or site-specific factors



Activity Data QC

• National level AD

– QC checks of reference source for national AD
• Evaluate & document QA/QC activities from 

secondary data (AD that is used but was generated 
for other purposes)

• If necessary reassess unvertainties

– Comparison w/ independly compiled data
• E.g. governmental statistics w/ FAO data

– Comparison w/ samples
• Extrapolate plant specific data and then compare 

w/national AD

– Trend checks



Germany: QA/QC checklists

• List all individual objectives in the emissions-
reporting process, in keeping with the pertinent 
quality control and quality assurance plans

• Facilitate review of achievement of individual 
objectives

• Are made available to all persons responsible for 
QA/QC

• Record execution of measures for QA/QC

• Where individual objectives are not achieved and 
direct correction is not possible, a pertinent entry 
must be made in the improvement plan



Germany: QA/QC checklists

Example of a 

general checklist 

for the responsible 

expert role (NIR, 

Germany, 2010)



Germany: QA/QC checklists

Example of a 

checklist for 

5.A Forest 

Land,ABM, 

CO2, for 

FV,QKV,FAP, 

NIRK
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QA Procedures

• Review & audits to

– assess quality of the inventory

– determine conformity of procedures taken

– identifiy areas for improvement

• Additional to general & category-specific QC

• Inventory can be reviewed in parts or 

completely

• Key categories should be given priority



QA Procedures: Expert Peer Review

• Review of calculations & assumptions by 

experts in relevant technical fields

• Reviewing the documentation associated w/ 

methods & results

• Objective: assure that inventory‘s results, 

assumptions, & methods are reasonable 

• No standard tools 

• Review process of UNFCCC should be 

considered as overall improvement of the QA 

process



QA Procedures: Audits

• Evaluate how effectively the inventory 

compiler complies w/ QC specification 

outlined in QC plan

• Useful when new estimation methods are 

adopted or significant changes in methods 

occur 

• Provide in-depths analysis of respective 

procedures taken to develop an inventory 

and on documentation available



Germany: QA/QC-System

Control and documentation in the framework of 

the NaSE and the QSE (NIR, Germany, 2010)



Thank you for your attention!

Any questions?

karsten.dunger@vti.bund.de


