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WHAT IS QUALITY ASSURANCE?

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 quality 
control procedure.  Reviews:

• Verify the data quality objectives were met;

• Ensure that the inventory represents the best possible 
estimates of emissions and sinks;

• Support the quality control program.

- From the 2006 IPCC Guidelines
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WHAT IS QUALITY CONTROL?
A system of routine technical activities to assess and maintain the quality of the 
inventory as it is being compiled. It is performed by personnel compiling the inventory.

- From the 2006 IPCC Guidelines
The system is designed to:

• Provide routine and consistent checks to ensure data integrity, 
correctness, and completeness;

• Identify and address errors and omissions;

• Document and archive inventory material and record all QC 
activities;

• Check data acquisition, calculations, and procedures;

• Document technical reviews of data, methods, and results 
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IMPORTANCE OF QA/QC – WHY BOTHER?

Helps identify areas for improvement!

Builds confidence in national 
GHG inventories!
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VERIFICATION (TYPE OF QA)
• 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.

• Verification activities include comparisons with 
emission or removal estimates prepared by 
other bodies and comparisons with estimates 
derived from fully independent assessments. 
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Example from 2006 IPCC 
Guidelines

The IPCC provides potential 
outside verification checks in 
the national level CO2 
emissions estimates compiled 
by the International Energy 
Agency (IEA)



GENERAL QC PROCEDURES

Apply at category and cross-cutting levels

• Data gathering, input, and handling activities

• Data documentation

• Calculating emissions and checking 

calculations 

• Check overall data has been aggregated 

properly from lower levels

• Consider adding QC procedures relevant to 

country specific compilation processes (e.g., 

figure data QC) 
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See Volume 1, Table 6.1 and additional examples for 

documenting QC implementation are in Annex 6A1)



CATEGORY-SPECIFIC CHECKS 
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• Activity data checks
• Assess quality of data, i.e., understand standards applied in collecting data, 

data provider QA/QC, etc.

• Emission factor checks
• Assess background data used for country-specific EFs for 

representativeness

• Comparisons with defaults

• Comparisons with other countries

• Model QC

• Calculation QC



PROCEDURES TO APPLY QC
Example General QC Checks

1. Check that spreadsheets use consistent units, properly labelled

2. Check that estimates are reported for all source categories and for all years

3. Cross-check spreadsheet values to publication values

4. Trend checks (e.g., can be automated, i.e., to check implied EF over time 

series, check for unexplained trends)

Example Category-Specific QC Checks 

1.  Energy, Stationary Combustion - Some countries estimate emissions from fuel 
consumed and the carbon contents of those fuels. In this case, the carbon contents 
of the fuels should be regularly reviewed.
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EXAMPLE GENERAL QC PROCEDURE

QC Procedure #1:

Cross-check spreadsheet values to 
publication values

Document implementation in 
checklist
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EXAMPLE GENERAL QC PROCEDURE
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QC Procedure #2:

Check that spreadsheets use 
consistent units and are properly 
labelled

Document implementation in 
checklist



DOCUMENT IMPLEMENTATION OF QC
• Create standard checklist for leads to use 

• Example in 2006 IPCC guidelines, Vol. 1, Chapter 6, Annex 6A.1
• Sample forms can be implemented as an MS Word form or in xlsx

• Checklists also provided in EPA’s Toolkit for Building National 
Inventory Systems (https://www.epa.gov/ghgemissions/greenhouse-
gas-inventory-tools)

https://www.epa.gov/ghgemissions/greenhouse-gas-inventory-tools
https://www.epa.gov/ghgemissions/greenhouse-gas-inventory-tools


DOCUMENT IMPLEMENTATION OF QC
Completed checklists should be submitted by leads with final files, and 
collated in inventory archives upon completion of Inventory 



WHERE TO APPLY THE QC

General QC checks are applicable to all inventory categories and 
all types of data

Questions to consider for prioritizing your QC process:
1. Is the source/sink a key category?
2. Has a category’s methodology or data changed?
3. Is there a high level of uncertainty for the 

category?
4. When was the last time this category went 

through the QC check?

Some categories 
need more 

QA/QC than 
others!
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WHEN TO APPLY THE QC
What level of QC is needed annually?

• Appy general checks to a sample of data and calculations from each 
category each year

• QC should be performed prior to any peer review

• Apply if you update data prior to finalizing inventory

Some QC is needed only periodically.
• Category-specific procedures may only be applied every other year, and can 

be prioritized for key categories

• EF/AD QC may only need to be implemented when there are changes (e.g., 
in activity, data sources, or science)
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QUALITY ASSURANCE PROCEDURES
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• Expert peer review (should)
• Provide an objective review of methods, data and results and ensure it is 

reasonable/technically sound 

• Involve reviewers or experts not involved in preparing the inventory

• Can focus on whole report and/or parts
• Prioritize key categories and areas with methodological refinements,

• Audits
• Provide an in-depth analysis of the procedures taken to develop an inventory, based on the 

documentation available 



ANNUAL REVIEW (QA) PHASES: INVENTORY 
OF U.S. GHG EMISSIONS AND SINKS
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Expert Review (30 days) Public Review (30 days) Paris Agreement Review 

~Late Oct-Nov 2023 Mid-Feb/March 2024 TBD

• Draft sectoral chapters shared with experts 
(overall expert list includes ~360 experts, 
including state experts)

• Follows EPA Peer Review Handbook practices:
• Guidance memos including objectives, charge 

questions and supplemental technical 
information outlining changes to facilitate 
review

• Publish comments and responses 

Offer a broader range of researchers and 
practitioners in industry and academia, as 
well as the general public, the opportunity 
to contribute to the final report

• Publish draft report on EPA web site
• Federal Register Notice
• Publish comments and responses

• Occurs post-submission to UNFCCC
• Review completed by team experts from other 

countries 
• Assess transparency, accuracy, consistency, 

completeness, and comparability of report and 
consistency with reporting guidelines (includes 
application of IPCC methods) 

• Review report published on UNFCCC web site
• Report on status of issues in next GHGI report
• Participate in reviews of other country 

submissions

Improvements identified from reviews are addressed in future Inventories 
(i.e., noted in planned improvements sections across report)

Two-phase domestic review process, followed by multilateral peer review



QA/QC PLAN VS. GENERAL PROCEDURES

QA/QC Plan
• Includes data quality objectives (e.g. transparency, accuracy, completeness, 

consistency, comparability, timeliness and continuous improvement)

• Describes QA/QC arrangements 

• Outlines the QA/QC and verification activities implemented
• General QC procedures (part of plan)

• Other QC procedures (category-specific QC implement, likely includes calculation)

• QA procedures

• Verification procedures

• Feedback mechanisms, etc.
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• Quality Assurance / Quality Control, Verification, and 

Uncertainty Management Plan for the U.S. 

Greenhouse Gas Inventory (in place since 2002)

• Provides a rigorous set of procedures for maximizing 

the quality of the inventory 

• Plan includes forms and checklists to standardize 

QA/QC application and documentation

• Plan closely adheres to IPCC guidance and good 

practices

• Reflects EPA’s Guidance for Data Quality 

Assessment and EPA’s Peer Review Handbook

• Update in progress with aim to finalize in summer 

2024 (last update in 2018)
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QA/QC PLAN



QC BOTTOM LINE
• Check your work i.e., implementing and documenting QA/QC steps assures inventory quality and builds 

confidence in national data

• Start with general QC checklist included in IPCC guidance

• Consider a team peer QC process

• Identifies areas for improvement (beyond identifying basic errors)

• Develop a basic QC plan to check all estimates, and add additional checks prioritizing more significant 

categories (i.e., key categories)

• Assign roles/responsibilities (e.g., a QA/QC coordinator to track implementation of QC and maintain QA/QC plan)

• Consider if you can include additional QC checks for key categories

• Communicate plan and outputs to inventory compilation team

• Establish a process and schedule for QA



DISCUSSION
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