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Methods: Tier 1, 2, 3

▪ Tiers: A tier represents a level of methodological complexity.

▪ Usually three tiers are provided:

▪ Tier 1 - is the basic method,

▪ Tier 2 - intermediate and

▪ Tier 3 - most demanding in terms of complexity and data requirements

▪ Tiers 2 and 3 are sometimes referred to as higher tier methods and are generally considered to 

be more accurate



Methodological Choice

▪ Methodological choice for individual source and sink categories is important in 

managing overall inventory uncertainty (it is lower when emissions and removals are 

estimated using the most rigorous methods)

▪ However, these methods generally require more extensive resources for data 

collection, so it may not be feasible to use more rigorous method for every 

category (therefore it is good practice to identify those categories that have the greatest 

contribution to overall inventory)

▪ By identifying these key categories in a systematic and objective manner, inventory 

compilers can prioritise their efforts and improve their overall estimates (it is good 

practice to use results of key category analysis as a basis for methodological choice to 

improve inventory quality and to increase confidence in the GHG estimates)



Key Category

A key category is one that is prioritised 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.

Key categories should be the priority for countries during inventory resource allocation for data 

collection, compilation, quality assurance/quality control and reporting.

In general, more detailed higher tier methods should be selected for key categories.



How to Define Key Categories
• Disaggregate categories to the lowest possible level:

- to sub-category (e.g., to a fuel type – liquid, gaseous, solid)

- to individual gas (use GWP).

• Apply two Approaches:

- Approach 1 – Level and Trend Assessment

- Approach 2 – Level/Trend + Uncertainty Assessment

• Approach 1 – Level and Trend Assessment:

Key categories - 95% cumulative effect

• Approach 2 – Level/Trend + Uncertainty Assessment: 

Key categories - 90% cumulative effect

• Removals: expressed as positive numbers 

(inclusion/exclusion)



Identifying Key Categories via KCA

A key category analysis helps to focus your efforts and determine the appropriate methodological choice to
estimate emission per category or subcategory

There are three approaches for a Key Category Analysis
• Approach 1: Predetermined cumulative emissions threshold (e.g., 95%)
• Approach 2: Contribution to uncertainty
• Approach 3: Qualitative criteria

Approaches 1 and 2 are applied in two ways:
1. Level assessment by calculating the influence of a category on total emissions.
2. Trend assessment by calculating the influence of a category on the overall inventory emissions time series 

trend

If data is available you should apply all 3 approaches.
You should always apply Qualitative criteria with either Approach 1, Approach 2 or both.



How to combine approaches and assessments over time

Approach 1

GHG emissions / 
removals and trends 

are used

Level assessment

Contribution of
categories to the
absolute level of
total emissions

Trend assessment

Contribution of 
categories to the 

trend of emissions 
and removals.

• Most countries start out with the level 

assessment under approach 1

• Then add the trend assessment, once they 

have a time series

• This is what the majority of developing 

countries do

• Moving to the level + trend assessment under

approach 2 can happen when the national

GHG inventory is more advanced



How to combine approaches and assessments over time

Approach 2

GHG emissions / 
removals, trends & 
uncertainty are used

Level assessment

Contribution of 
categories & 

uncertainty to the 
absolute level of total 

emissions

Trend assessment

Contribution of 
categories & 

uncertainty to the trend 
of emissions and 

removals.

Belize’s next progressive step is to
commence conducting uncertainty
assessments on the AD, EF and other
parameters to execute an Approach 
2 to identifying addition key
categories that have not been 
identified using Approach 1

REMEMBER: If data is available you should apply all 3 approaches.
You should always apply Qualitative criteria with either Approach 1, Approach 2 or both.



KCA - Approach 1 – Level Assessment – Step by Step

1. Estimate emissions and removals from all known activities using 
tier 1 methods

2. Convert removals into ‘emissions’ (use absolute values)

3. Calculate total emissions

4. Calculate % contribution of each category to total ‘emissions’

5. Arrange all categories in descending order (based on % 
contribution)

6. Add up the % contribution of categories until you reach 95% of 
total emissions

7. For categories between 95-97%, it is good practice to
consider whether significant via a qualitative analysis.



Approach 1: Level Assessment

The level Assessment uses the contribution of a category to the inventory total

The 2006 IPCC Guidelines provide the following formula:

The category as a 

fraction of the total

Removals (i.e. sinks) should
be considered as an
absolute value



KCA - Approach 1 – Trend Assessment – Step by Step

1. Calculate the change of category emissions between the two years
2. Calculate the change in total emissions between the two years
3. Calculate trend assessment
4. Calculate contribution to the trend
5. Repeat Steps 1-4 for all source and sink categories and estimate the individual 

contributions to the trend.
• Once you have all individual contributions , then the remaining steps are 

similar to the Level assessment, where
6. Rank sources according to their contribution to the trend
7. Calculate cumulative contributions
8. Identify sources contributing to 95% of the trend. These sources are Key 

categories according to the Trend Assessment.



Example of Level Assessment

Emission/  

Removal
Absolute

1A1
Fuel Combustion Activities - Energy
Industries: Solid

CO2 10000 10000

1A1
Fuel Combustion Activities - Energy 

Industries: Liquid
CO2 200 200

1A2
Fuel Combustion Activities - Manufacturing 

Industries and Construction: Solid
CO2 1300 1300

1A2
Fuel Combustion Activities - Manufacturing 

Industries and Construction: Gas
CO2 123 123

1A3a
Fuel Combustion Activities - Transport - Civil
Aviation

CO2 5502 5502

3A2 Manure Management CH4 543 543

3B1a Forest Land Remaining Forest Land CO2 -2345 2345

3B1b Land Converted to Forest Land CO2 879 879

20892



Example of Level Assessment

Emission/  

Removal
Absolute Level

1A1
Fuel Combustion Activities - Energy
Industries: Solid

CO2 10000 10000 47.9%

1A1
Fuel Combustion Activities - Energy 

Industries: Liquid
CO2 200 200 1.0%

1A2

Fuel Combustion Activities -

Manufacturing Industries and 

Construction: Solid
CO2 1300 1300 6.2%

1A2

Fuel Combustion Activities -

Manufacturing Industries and 

Construction: Gas
CO2 123 123 0.6%

1A3a
Fuel Combustion Activities - Transport
- Civil Aviation

CO2 5502 5502 26.3%

3A2 Manure Management CH4 543 543 2.6%

3B1a Forest Land Remaining Forest Land CO2 -2345 2345 11.2%

3B1b Land Converted to Forest Land CO2 879 879 4.2%

20892



Example of Level Assessment
Emission/

Removal
Absolute Level Cumulative

1A1
Fuel Combustion Activities - Energy 

Industries: Solid
CO2 10000 10000 47.9% 47.9%

1A3a
Fuel Combustion Activities -
Transport - Civil Aviation

CO2 5502 5502 26.3% 74.2%

3B1a Forest Land Remaining Forest Land CO2 -2345 2345 11.2% 85.4%

1A2

Fuel Combustion Activities -

Manufacturing Industries and 

Construction: Solid
CO2 1300 1300 6.2% 91.6%

3B1b Land Converted to Forest Land CO2 879 879 4.2% 95.8%

3A2 Manure Management CH4 543 543 2.6% 98.4%

1A1
Fuel Combustion Activities - Energy
Industries: Liquid

CO2 200 200 1.0% 99.4%

1A2

Fuel Combustion Activities -

Manufacturing Industries and 

Construction: Gas
CO2 123 123 0.6% 100.0%

20892



Approach 1 : Trend

• The trend assessment identifies categories whose trend is different from the trend of the total 

inventory, regardless whether category trend is increasing or decreasing, or is a sink or source.

• Categories whose trend diverges most from the total trend should be identified as key, when this 

difference is weighted by the level of emissions or removals of the category in the base year.



Approach 1: Trend Assessment

Approach 1: Trend Assessment is used to identify smaller key categories that may not be large enough to be
identified by the level assessment, but whose trend has a significant influence on the trend of the overall 

inventory. The 2006 IPCC Guidelines provide the following formula:



KCA - Approach 1 – Trend Assessment – Step by Step

1. Calculate the change of category emissions between the two years
2. Calculate the change in total emissions between the two years
3. Calculate trend assessment
4. Calculate contribution to the trend
5. Repeat Steps 1-4 for all source and sink categories and estimate the individual 

contributions to the trend.
• Once you have all individual contributions , then the remaining steps are 

similar to the Level assessment, where
6. Rank sources according to their contribution to the trend
7. Calculate cumulative contributions
8. Identify sources contributing to 95% of the trend. These sources are Key 

categories according to the Trend Assessment.



Example of Trend Assessment

K
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Key

N
o
t 

K
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Qualitative Criteria Analysis

• If category may be subject to mitigation activities (e.g.
NDC)

Mitigation techniques and 
technologies

• A category may become key soon (e.g. for many years, F 
gases fell into this category for annex I countries.)Expected growth

• Categories may have significant uncertainty, even when 
approach 2 not performed.

No quantitative assessment of 
uncertainties performed

• The quantitative KCA may not accurately reflect 
circumstances if not all categories are estimated. 
Could look at other similar countries to determine 
possible key categories.

Completeness



Conclusion

▪ Key categories are extremely important:

- Mistakes will lead to significant under-/over- estimates

- Improvements will significantly improve overall inventory quality

▪ Higher tiers (Tier 2 and Tier 3) should be used for estimating key 

categories

▪ Resources of national inventory compilers are (in many cases)

limited → focus on key categories



Reporting requirements for uncertainty analysis in national 
GHG inventories under the ETF



Reporting requirements for uncertainty analysis in national 
GHG inventories under the ETF



KCA Exercise
Which of the following statements are True or False?

1. According to the 2006 IPCC Guidelines, key category is prioritised within an inventory because its emissions 
or removals have a significant influence on the total GHG inventory, in terms of absolute level, the total 
trend, or uncertainty in emissions and removals.

2. According to the 2006 IPCC Guidelines, qualitative assessment should only be performed based on expert
judgement.

3. The sole purpose of a key category analysis is to determine whether the IPCC default emissions factors can 
be used to estimate emissions from specific categories

4. When you perform a key category analysis, for each activity that emits more than one GHG there is no 
need to specify a separate category for each gas.

Select which of the following can be used as qualitative criteria for Approach 3.
a) Technological advancements leading to reductions in GHG emissions from specific categories
b) Expected large decreases in the uncertainty of a category based on the findings of a peer-viewed article
c) Results of the key categories analysis from the GHG inventory of a neighbouring country with similar 

circumstances



KCA Exercise

Arrange the following steps, from 1 to 6, to correspond to the Approach 1 – Level Assessment.

• Add up the % contribution of categories until you reach 95% of total emissions

• Estimate emissions and removals from all known activities using tier 1 methods

• Arrange all categories in descending order (based on % contribution)

• Convert removals into ‘emissions’

• Calculate % contribution of each category to totals ‘emissions’

• Calculate total emissions



KCA Exercise Answers
Which of the following statements are True or False?

1. According to the 2006 IPCC Guidelines, key category is prioritised within an inventory because its emissions 
or removals have a significant influence on the total GHG inventory, in terms of absolute level, the total 

trend, or uncertainty in emissions and removals. True
2. According to the 2006 IPCC Guidelines, qualitative assessment should only be performed based on expert

judgement. False
3. The sole purpose of a key category analysis is to determine whether the IPCC default emissions factors can 

be used to estimate emissions from specific categories. False
4. When you perform a key category analysis, for each activity that emits more than one GHG there is no 

need to specify a separate category for each gas. False

Select which of the following can be used as qualitative criteria for Approach 3.
a) Technological advancements leading to reductions in GHG emissions from specific categories
b) Expected large decreases in the uncertainty of a category based on the findings of a peer-viewed article
c) Results of the key categories analysis from the GHG inventory of a neighbouring country with similar 

circumstances

All three can be used.



KCA Exercise Answer

Arrange the following steps, from 1 to 6, to correspond to the Approach 1 – Level Assessment.

• Add up the % contribution of categories until you reach 95% of total emissions

• Estimate emissions and removals from all known activities using tier 1 methods

• Arrange all categories in descending order (based on % contribution)

• Convert removals into ‘emissions’

• Calculate % contribution of each category to totals ‘emissions’

• Calculate total emissions

6

3

1

4

5

2



Uncertainty Overview



Uncertainty Overview



Uncertainty Overview



Uncertainty Overview



Uncertainty Overview



Uncertainty Overview



Uncertainty Overview



Any Questions?
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