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GHG’s Inventories



Greenhouse Gas Inventories

A Greenhouse Gas Inventory is a comprehensive accounting of the amount of greenhouse gases 
emitted to or removed from the atmosphere by human activities over a specific period, typically a year, by 
a country or a region.

Why are they Important?

TRACKING PROGRESS
Track a country’s progress towards emission reduction 
targets, monitoring climate policy effectiveness.

COMPLIANCE AND REPORTING
Ensure compliance with international agreements by 
providing standardized and comparable emissions data

SCIENTIFIC ASSESSMENT
Contribute to scientific understanding, aiding climate 
models and assessing human impacts on the climate.

POLICY DEVELOPMENT
Policymakers use accurate inventories to identify major 
emission sources and develop effective climate policies.

TRANSPARENCY AND ACCOUNTABILITY
Transparent data foster international trust and 
accountability in global emission reduction efforts.

PUBLIC AWARENESS AND ENGAGEMENT 
Raise public awareness and engage stakeholders in 
climate action.



Guidelines

2006 IPCC Guidelines and their updates are crucial for ensuring that GHG inventories are 
scientifically sound, transparent, and comparable across countries. They underpin the reliability 
and credibility of the data used in international climate policy and action.

GLOBAL STANDARDIZATION
The IPCC Guidelines are globally recognized, ensuring 
consistent inventory preparation for easy global 
comparisons.

SCIENTIFIC RIGOR
Developed by experts, the IPCC Guidelines offer the 
most reliable methods for precise GHG estimation.

SUPPORT INTERNATIONAL AGREEMENTS
Tailored for major agreements, they help countries meet 
reporting requirements consistently.

COMPREHENSIVE COVERAGE
They cover all GHG sources and sinks, ensuring a 
thorough emissions profile.

CAPACITY BUILDING
Using the IPCC 2006 guidelines builds capacity by 
standardizing greenhouse gas assessment methods.

CONSENSUS-BASED
The result of global consensus among experts and 
policymakers globally, they are widely accepted and 
robust.



How to Estimate Emissions

The basic methodology relies on a straightforward equation: 

Emissions     =     Activity Data     ●     Emission Factor
• This coefficient quantifies the 

emissions produced per unit of 
the activity measured by the 
activity data.

• Emission factors are derived 
from scientific studies and 
provide standardized values 
that help ensure consistent 
emission estimates.

• This parameter measures the 
extent of a human activity that 
generates emissions.

 
• It's essentially a quantitative 

measure of an activity that 
produces greenhouse gases.

The 2006 IPCC Guidelines also include more complex approaches.
• Advanced Modelling Techniques. Sophisticated models and direct measurements for detailed 

estimates in specific sectors.
• Mass Balance Methods. these methods estimate CO2 emissions based on changes in carbon 

stocks over time. 



IPCC Guidelines – Key Concepts

GOOD PRACTICE
Refers to a set of methodological principles, actions, and 
procedures that ensure the development of high-quality 
national greenhouse gas inventories.
Good practice achieves general acceptance among countries 
and serves as the foundation for consistent and reliable 
inventory development.

Imagine the 2006 IPCC Guidelines 
like a highly regarded cookbook 
written by master chefs.

Good Practice in this context is like 
the fundamental principles and 
techniques outlined in the 
cookbook that ensure every dish is 
prepared to perfection.

TIERS
Tiers represent varying levels of complexity and accuracy in 
estimating greenhouse gas emissions.
The IPCC 2006 Guidelines offer three tiers, aligning with 
different data availability and accuracy needs, essential for 
balancing accuracy with practical constraints.

Just as different washing machine 
programs cater to varying laundry 
needs, the Tiered Approach offers 
flexibility based on data availability 
and accuracy requirements. 

Like using specialized programs and 
detergents for delicate clothes, Tier 2 
and 3 methods are essential for 
accurate estimates  emissions in key 
categories.



IPCC Guidelines – Key Concepts

DEFAULT DATA
Default data are pre-established values like emission factors. 
These values are typically based on global or regional 
averages and are used primarily in Tier 1 methods when 
detailed country-specific data is lacking. 
They aim to facilitate inventory development, especially for 
countries with limited resources.

Default data act like training 
wheels on a bicycle, providing 
stability to countries developing 
complete GHG’s inventories 
with limited resources. 

While they enable countries to start 
the process and gain familiarity, 
just as removing training wheels 
allows cyclists to ride freely and 
confidently, upgrading to 
country-specific data enhances 
accuracy and reliability.

DECISIONS TREES
Decision trees are structured decision-making tools for each 
emission category. They assist inventory compilers in navigating 
through the guidance and selecting the appropriate tiered 
methodology based on the specific circumstances and 
available data. 

Just as a GPS guides you through 
unfamiliar roads, Decision Trees 
guide inventory compilers through 
the guidelines

Much like how a GPS might suggest 
different routes based on traffic or 
road closures, Decision Trees may 
recommend different tiers 
depending on changes in 
circumstances or data availability



IPCC Guidelines – Key Concepts

KEY CATEGORIES
Specific emission categories identified as having a significant 
influence on a country's total GHG’s emissions. This 
influence can be in terms of the absolute level, trend or the 
uncertainty in emissions and removals. 
Key Categories are prioritized during resource allocation for 
data collection, compilation, QA/QC, and reporting.

Key Categories are like the main 
suspects in an investigation, 
receiving heightened attention 
and scrutiny. 

Just as detectives focus on main 
suspects to uncover the truth, 
resources are allocated to Key 
Categories to ensure accurate 
reporting of greenhouse gas 
emissions and removals.



TACCC PRINCIPLES

TRANSPARENCY 
Clear documentation for understanding and verification

Builds trust, enhances credibility, and 
ensures accountability.

ACCURACY 

COMPLETENESS 

CONSISTENCY

COMPARABILITY

Removal of bias, conducting uncertainty assessments
Supports reliable policy-making and 
international reporting

Ensures all significant emission sources are accounted for
Prevents overlook of significant 
emissions, provides a full picture

Consistent methods and data sources over time
Accurate tracking of emission trends, 
essential for monitoring progress

Standardized reporting and calculation guidance
Facilitates global assessments and 
international cooperation



Inventory Development Cycle



Overview of Inventory Compilation

IDENTIFY KEY CATEGORIES
Determine the most significant sources of emissions

SELECT APROPRIATED METHODS
Choose methods based on data availability and category importance.

COLLECT DATA
Gather data following established guidelines and ensure QA/QC.

ESTIMATE EMISSIONS AND REMOVALS
Calculate emissions using chosen methods.

UNCERTAINTY AND KEY CATEGORY ANALYSIS
Assess uncertainties and refine methods if necessary.

REPORT INVENTORY
Compile and present the inventory clearly and transparently.

GHG’s
INVENTORY

ITERATIVE IMPROVEMENT
Revise and improve the inventory 
over time.



IDENTIFY KEY CATEGORIES

Prioritizing resources towards key categories ensure the best possible inventory is compiled 
given available resources.

QUANTITATIVE CRITERIA
• Involve numerical measures, such as absolute emissions levels and trends, to identify key categories. 

• It provides an objective and precise understanding of category significance.

• Use when inventory data is available.

QUALITATIVE CRITERIA
• Encompass non-numeric factors, such as policy relevance, economic importance, and social impacts, to provide additional 

context.

• Use it when no previous Inventory data is available

• Use alongside quantitative criteria for a comprehensive assessment.

• Suitable when numerical data alone may not fully capture category significance.



• the next step is to select appropriate estimation 
methods for each category based on the country's 
circumstances.

• Use the sector specific decisions trees, they assist 
inventory compilers in selecting appropriate methods 
based on the characteristics of each emission source 
or removal activity. 

• The IPCC guidance considers factors such as data 
availability, emission source characteristics, and level 
of uncertainty, allowing inventory compilers to make 
informed decisions tailored to their specific national 
circumstances.

START

Are 
emissions 

measurements 
available?

TIER 3 APPROACH
use measurements

Are 
Country specific 
data available?

TIER 2 APPROACH
use country-specific 
EFs and suitable AD

Is this a 
Key Category?

TIER 1 APPROACH
use defaults EFs and 

suitable AD

Collect data for the 
Tier 3 method or 

Tier 2 method

Yes

Yes

Yes

No

No

No

SELECTING ESTIMATION METHODS



Data collection representing a crucial step in the inventory compilation process.

• Choose Reliable Sources: Prioritize data from reputable sources like national statistical agencies 
and trade associations for accuracy and reliability.

• Evaluate Existing Data: Assess the quality, consistency, and coverage of existing data to ensure 
relevance and representativeness for greenhouse gas inventory compilation.

• Standardized Procedures: Establish consistent methods for collecting data across different sectors 
to ensure comparability over time and space.

• Data Review and Enhancement: Review and update data regularly to ensure its suitability for 
inventory use, focusing on key categories while exploring opportunities for enhancement.

DATA COLLECTION – Good Practices 



DATA COLLECTION – Challenges

SLIPICING TECHNICES – SOLVING LIMITED DATA AVAILABILITY

Fill Gaps: Splicing techniques allow inventory compilers to estimate emissions or removals for years 
with limited or missing data, ensuring a complete time series.

Maintain Consistency: By incorporating overlapping methods or utilizing surrogate data, splicing 
techniques help maintain the consistency of emission trends across the entire time series.

Ensure Accuracy: Interpolation and trend extrapolation techniques provide reliable estimates for 
missing years based on observed trends, contributing to the accuracy of greenhouse gas inventories.

Flexibility: Customized approaches offer flexibility in addressing unique data challenges, ensuring 
that inventory compilers can adapt to evolving data availability and methodological advancements.



DATA COLLECTION – Overcoming Challenges
SLIPICING TECHNICES – SOLVING LIMITED DATA AVAILABILITY

Overlap: Utilizes the relationship between old and new methods during overlapping years to 
estimate emissions consistently.

Surrogate data : Relates emissions to well-known indicative data, filling gaps when direct 
emission data are limited or unavailable.

Interpolation: Estimates emissions for intermediate years by extrapolating trends between 
available data points, ensuring smooth continuity.

Trend Extrapolation: Extends emission trends observed in available data to estimate emissions 
for missing years, requiring consistent trends over time.

Other Customized Approaches: Tailored solutions for specific situations, addressing significant 
technological changes or unique data limitations.



Use Chosen Methodologies:
• Implement selected methods from Step 2, considering each emission source.
• Be ready to refine methods based on collected data.

Maintain Consistency:  (Volume 1, Chapter 5.2)
• Use consistent methods and data sources for all years.
• Follow guidelines for each emission category to meet standards.
• Adjust methods for changes in data availability or technological advancements.

Data Gaps:  (Volume 1, Chapter 5.3)
• Identify and understand data gaps.
• Assess impact on the time series.
• Choose appropriate splicing techniques (overlap, surrogate data, interpolation, trend extrapolation, or other.)

ESTIMATING EMISSIONS AND REMOVALS



Uncertainty and Key Category Analysis

Prioritize efforts and resources to improve the accuracy and reliability of the national greenhouse gas inventory

UNCERTAINTIES ANALYSIS

PURPOSE: Enhance data quality and inventory accuracy.

PROCESS: Identify and quantify uncertainties in emission factors, activity data, and model parameters, then 
aggregating these uncertainties to estimate the total inventory uncertainty and trend uncertainty. 

METHODS: Error propagation; Monte Carlo… Qualitative Assessment

KEY CATEGORIES ANALYSIS

PURPOSE: Focus resources on critical areas to improve inventory quality.

PROCESS: Evaluate each category's contribution to total emissions/removals and trends. Consider uncertainties and 
qualitative factors.

METHODS: Approach 1 (Level); Approach 2 (Trend and Uncertainty)… Qualitative Approaches



Final QA and Reporting

Perform final QA checks
• Ensure all data entries are accurate and consistent. Cross-check data against original sources and correct any discrepancies.
• Verify that data is consistent across all sections of the report and for all years covered in the inventory.
• Review all documentation to ensure that data sources, methods, and assumptions are thoroughly documented and easily traceable.

Present inventory clearly and concisely 
• Organize emissions and removals by sectors and categories: Energy, IPPU, AFOLU, Waste, and Other.
• Ensure completeness and consistency by using qualitative notation keys for missing data and justifying exclusions.
• Use SI units consistently, express emissions in gigagrams (Gg), and report trends over calendar years.

Ensure transparency with background information and explanations
• Provide detailed explanations of the methodologies used for estimating emissions
• Clearly state all data sources and reference them appropriately within the report.
• Discuss any uncertainties or limitations in the data or methods used and explain how they were addressed. 



Iterative Process

Inventory compilation is an iterative process, where each iteration builds upon the previous one. To ensure 
continuous improvement:

Base Future Revisions on Previous Inventories:

• Use past inventories as a foundation for future revisions.

• Build upon existing data, methodologies, and insights to enhance accuracy and reliability.

Review and Update Estimates for Consistency:

• Conduct thorough reviews of all years' estimates to ensure consistency.

• Compare current data with historical records to identify any discrepancies or trends.

Integrate Feasible Improvements:

• Implement feasible improvements such a enhancing data collection methods and validation procedures

• Integrate updated methodologies, data sources, and emission factors to enhance the quality of the inventory.



Embracing Continuous Improvement

INCREMENTAL 
PROGRESS
You don't need vast resources 
to begin improving your 
inventory. Even small steps 
can lead to significant 
progress over time.

FOCUS ON 
OPTIMIZATION
Rather than striving for 
perfection, concentrate on 
refining processes with each 
iteration. Even minor 
enhancements contribute to 
overall efficiency.

LEARNING THROUGH 
EXPERIENCE
Each inventory update offers 
insights and opportunities for 
refinement. Embrace 
challenges and errors as 
valuable learning experiences.

METHODICAL 
APPROACH
Break down improvement 
initiatives into manageable 
tasks. Concentrate on refining 
one aspect of the inventory at 
a time, gradually enhancing its 
quality and effectiveness.

ACKNOWLEDGING 
ACHIEVEMENTS
Celebrate accomplishments, 
no matter how minor. 
Recognizing progress fosters 
motivation and encourages 
sustained efforts towards 
improvement

Continuous improvement is not merely a goal; 
it's an ongoing journey. 



THANK YOU
FOR YOUR ATTENTION

STAY IN TOUCH STAY CONNECTED

nggip-tsu@iges.or.jp
ipcc-nggip.iges.or.jp ipcc_ch

ipcc
@ipcc
ipcc



Navigating GHG Inventory Implementation



INSTITUTIONAL ARRANGEMENTS are crucial because they provide a structured framework for coordination, clarity of 
roles, quality assurance, continuous improvement, and compliance with international obligations in greenhouse gas inventory 
processes.

Clear definition of GHG inventory objectives aligned with decision-making needs.

Structured organizational arrangements clarifying roles and responsibilities.

Engagement of various actors and stakeholders with defined terms of reference.

Establishment of a Single National Entity to oversee inventory activities.

Formation of a Technical Steering Committee or Working Group for coordination.

Selection of an appropriate Inventory Manager/Coordinator to ensure effective management.

Dedication of a committed team of Compilation Experts to maintain quality and continuity.

Charting the Course...



Navigating the Waters...

GHG Inventory Management Tools are vital for ensuring accurate, transparent, and efficient reporting of greenhouse gas 
emissions, supporting informed decision-making, compliance with reporting requirements, and facilitating international 
collaboration on climate action.

Workplans: Clearly defined schedules outlining steps for GHG inventory compilation, facilitating 
organization and coordination.

Data Management Systems: Systems to handle datasets, documents, and calculations, ensuring 
flexibility, documentation, and standardization of output formats.

QA/QC Management: Procedures for quality assurance and quality control, including plans, 
documentation, and continuous improvement measures.

Training Activities: Training programs for GHG inventory experts, covering IPCC Guidelines, country-
specific methods, and participation in international review processes.

Education and Awareness: Initiatives to promote understanding and awareness of GHG inventory 
processes and results among stakeholders, enhancing cooperation and informed decision-making.
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