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Stationary combustion 



Energy 
industries 



Manufacturing 
industries and 
construction 



Other 
categories 



Specification for commercial/institutional 
sector according to ISIC division 

41- collection, purification, distribution of water 
50-52 – trade and repair 
55 – hotels and restaurants 
63 – transport supporting activities 
64-66 – post, telecommunication, financial 
69-75 – real estate, ranting 
80 – education 
85 – health 
90 – sewage and refuse disposal 
95 – private household with employed personal 



Methodological tiers 



Choice of method 

In general, emissions of each greenhouse gas from stationary sources 
are calculated by multiplying fuel consumption by the corresponding 
emission factor. In the Sectoral Approach, “Fuel Consumption” is 
estimated from energy use statistics and is measured in terajoules.  
All tiers use the amount of fuel combusted as the activity data.  
Different tiers can be applied for different fuels and gases, consistent 
with the requirements of key category analysis and avoidance of 
double counting  



Decision tree to 
choose 

methodological 
approach 

(GPG, 2000) 



Decision tree to 
choose 

methodological 
approach 

(2006 IPCC) 

 



Other consideration and verification 



Tier 1 
Applying a Tier 1 emission estimate requires the following for each source category 
and fuel: 
• • Data on the amount of fuel combusted in the source category 
• • A default emission factor 
Emission factors come from the default values provided together with associated 
uncertainty range in the IPCC Guidelines (will be discussed later) 
 
The following equation is used: 
 GREENHOUSE GAS EMISSIONS FROM STATIONARY COMBUSTION 
 EmissionsGHG, fuel = Fuel Consumption fuel • Emission FactorGHG, fuel 

 
Where: 
• Emissions (GHG ,fuel) = emissions of a given GHG by type of fuel (kg GHG) 
• Fuel Consumption (fuel )= amount of fuel combusted (TJ) 
• Emission Factor(GHG, fuel )=  
default emission factor of a given GHG by type of fuel (kg gas/TJ).  
 
For CO2, it includes the carbon oxidation factor,  
assumed to be 1.  
 
 The Revised 1996 Guidelines provide different  
approach for carbon oxidation factor 



Tier 2 Applying a Tier 2 approach requires: 

• Data on the amount of fuel combusted in the source category; 

• A country-specific emission factor for the source category and fuel for each gas. 

Under Tier 2, the Tier 1 default emission factors  are replaced by country-specific 
emission factors.  

 

• Country-specific emission factors can be developed by taking into account country-
specific data, for example carbon contents of the fuels used, carbon oxidation 
factors, fuel quality and (for non-CO2 gases in particular) the state of technological 
development.  

• The emission factors may vary over time and, for solid fuels, should take into 
account the amount of carbon retained in the ash, which may also vary with time.  

• It is good practice to compare any country-specific emission factor with the default 
ones. If such country-specific emission factors are outside the 95 percent confidence 
intervals, given for the default values, an explanation should be sought and provided 
on why the value is significantly different from the default value. 

• Since the country-specific value should be more applicable to a given country’s 
situation, it is expected that the uncertainty range associated with a country-specific 
value will be smaller. This expectation should mean that a Tier 2 estimate provides 
an emission estimate with lower uncertainty than a Tier 1 estimate. 



Tier 3 
In reality, 
emissions depend on the: 
• fuel type used, 
• combustion technology, 
• operating conditions, 
• control technology, 
• quality of maintenance, 
• age of the equipment used to burn the fuel. 

Application of a Tier 3 emission estimation approach requires: 
• Data on the amount of fuel combusted in the source category for each relevant technology 
(fuel type used, 
combustion technology, operating conditions, control technology, and maintenance and age of 
the 
equipment). 
• A specific emission factor for each technology (fuel type used, combustion technology, 
operating conditions, 
control technology, oxidation factor, and maintenance and age of the equipment). 
• Facility level measurements can also be used when available. 
 
Using a Tier 3 approach to estimate emissions of CO2 is often unnecessary because emissions 
of CO2 do not depend on the combustion technology. However, plant-specific data on CO2 
emissions are increasingly available and they are of increasing interest because of the 
possibilities for emissions trading. 

Plant-specific data can be 
based on fuel flow measurements and fuel 
chemistry or on flue gas flow measurements 
and flue gas chemistry 
data. 
Continuous emissions monitoring requires 
attention to quality assurance and quality 
control. 



Activity data 



Sources of activity data 
The amount and types of fuel combusted are obtained from one, or a 
combination, of the sources in the list below: 
•  national energy statistics agencies (national energy statistics agencies 

may collect data on the amount and types of fuel combusted from 
individual enterprises that consume fuels) 

• reports provided by enterprises to national energy statistics agencies 
(these reports are most likely to be produced by the operators or owners 
of large combustion plants) 

• reports provided by enterprises to regulatory agencies (for example, 
reports produced to demonstrate how enterprises are complying with 
emission control regulations) 

•  individuals within the enterprise responsible for the combustion 
equipment 

• periodic surveys, by statistical agencies, of the types and quantities of 
fuels consumed by a sample of enterprises 

• suppliers of fuels (who may record the quantities of fuels delivered to 
their customers, and may also record the identity of their customers 
usually as an economic activity code). 



Activity data collection 

• It is good practice to use, where possible, the quantities of 
fuel combusted rather than the quantities of fuel delivered. 

• Comparable statistics are published by the International 
Energy Agency (IEA), based on national returns. If national 
data are not directly available to the national inventory 
compiler, a request could be sent to the IEA at 
“tats@iea.org” to receive the country’s data free of charge. 

• Good practice for electricity autoproduction (self-
generation) is to assign emissions to the source categories 
(or sub-source categories) where they were generated and 
to identify them separately from those associated with 
other end-uses such as process heat. 

• It is a good practice to check fuel mass balance to verify 
completeness 



Autoproducers 
• An autoproducer of electricity and/or heat is an enterprise that, in support of its 

primary activity, generates electricity and/or heat for its own use or for sale, but 
not as its main business. This should be contrasted with main activity producers 
who generate and sell electricity and/or heat as their primary activity. Main 
activity producers were previously referred to as “Public” electricity and heat 
suppliers, although, as with autoproducers, they might be publicly or privately 
owned. Note that the ownership does not determine the allocation of emissions.  
 

• The IPCC 2006 Guidelines follow the IPCC 1996 Guidelines in attributing emissions 
from autoproduction to the industrial or commercial branches in which the 
generation activity occurred, rather than to 1 A 1 a. Category 1 A 1a is for main 
activity producers only.  
 

• With the complexity of plant activities and inter-relationships, there may not 
always be a clear separation between autoproducers and main activity producers. 
The most important issue is that all facilities be accounted under the most 
appropriate category and in a complete and consistent manner. 
 

• Emissions from autoproducers (public or private undertakings that generate 
electricity/heat wholly or partly for their own use, as an activity that supports their 
primary activity) should be assigned to the sector where they were generated and 
not under 1 A 1 a. 



Agriculture/ Forestry / Fishing 

• Emissions from off-road transport combustion 
should be included in this category 

• Methodology to calculate emissions from off-
road transport is provided in Mobile 
combustion chapter of the Guidelines 

• Be careful to use correct EFs for CH4 and N2O 
emissions calculation from off-road trnasport 



Avoiding double counting activity data with 
other sectors 



Energy, Agriculture, LULUCF 

Informal sector fuel use is an important issue if not captured in energy 
statistics: 

 - Household kerosene use can be approximated based on 
expert judgement or proxy data. 



Energy and waste 



Energy and IPPU 

According to the Revised 1996 IPCC Guidelines the emissive part of carbon 
contained in the fuels from non-energy use should be accounted under the 
sectoral approach, which is included in: 
• Volume 3, Reference Manual, page 1.32, paragraph entitled “Carbon 

release during the non-energy-use of fuels” 
• Volume 2, Workbook, section 1.2.2 entitled “CO2 Emissions by Source 

Categories”, pages 1.9-1.14; and workbook 1-2, pages 1.38-1.53).  



Exercise 1: 

• Use decision tree to choose tier approach for 
energy industries category. 



Exercise 2: 

• Disaggregate data for food industry, non-
metallic industry and other industries for the 
2013 and check fuels mass balance and data 
completeness.  

OR 

• Evaluate AD for commercial/institutional 
sector taking into account stationary 
combustion at transport enterprises for 2013 

 



1A.26 

Conversion to common energy unit 
• Convert : 

o Fuel data into a common energy unit 

 
o Production and consumption of solid and liquid fuels in tonnes 

 
o Gaseous fuels in cubic metres 

 
o Original units into energy units using calorific values (i.e. heating 

values). 

 
• Reference approach:  use different calorific values for 

production, imports and exports. 
• Country specific NCVs can be used. 
• NCVs for coal use to change from year to year. Use 

years/categories CS NCVs for some fuels as coal 
• Calorific values used should be reported 
• To avoid uncertanities - use AD in TJ where it is available 
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Decision tree for 
selecting calorific 

values and 
carbon content 



1A.28 

 Estimate Total Carbon Content of 
Fuels Consumed 

Natural gas 

• Depends on composition (methane, ethane, propane, butane and 
heavier hydrocarbons) 

• Natural gas flared at the production site will usually be “wet’’ – its 
carbon content factor will be different 

 

Oil 

• Lower carbon content for light refined petroleum products such as 
gasoline 

• Higher for heavier products such as residual fuel oil 

 

Coal 

• Depend on coal's rank and composition of hydrogen, sulphur, ash, 
oxygen and nitrogen 
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Emission factors 
• The Revised 1996 IPCC Guidelines provides EF 

for CO2 in kg C/ TJ.  

• To express the results as CO2, multiply the 
quantity of carbon oxidized by the molecular 
weight ratio of CO2 to C (44:12). 

•  The 2006 IPCC guidelines provides CO2 Efs in 
kg CO2/ TJ 

• CS EF for Tier 2 are not provided this in a 
responsibility of each Party 









Biomass is a special case: 
 
• Emissions of CO2 from biomass fuels are estimated and reported in the AFOLU sector as 
part of the AFOLU methodology. In the reporting tables, emissions from combustion of 
biofuels are reported as information items but not included in the sectoral or national totals 
to avoid double counting. In the emission factor tables presented in this chapter, default CO2 
emission factors are presented to enable the user to estimate these information items. 
• For biomass, only that part of the biomass that is combusted for energy purposes should be 
estimated for inclusion as an information item in the Energy sector. 
• The emissions of CH4 and N2O, however, are estimated and included in the sector and 
national totals  because their effect is in addition to the stock changes estimated in the AFOLU 
sector. 
• For fuel wood, activity data are available from the IEA or the FAO (Food and Agriculture 
Organisation of the United Nations). These data originate from national sources and inventory 
compilers can obtain a better understanding of national circumstances by contacting national 
statistical agencies to find the organisations involved. 
• For agricultural crop residues (part of other primary solid biomass) and also for fuel wood, 
estimation methods for activity data are available in Chapter 5 of the AFOLU volume. 
• In some instances, biofuels will be combusted jointly with fossil fuels. In this case, the split 
between the fossil and non-fossil fraction of the fuel should be established and the emission 
factors applied to the appropriate fractions. 



1A.34 

Biomass Fuels 

• CO2 emissions from biomass fuels should not be included in national emission totals 
from fuel combustion. 

 

• Reported for information only… 

• Household fuelwood 

• Ethanol and biodiesel for transport. 

 

• Account for mixed fuels (e.g. ethanol blends). 

 

• Net CO2 emissions implicitly accounted for under the LULUCF sector 

 

• Non-CO2 emissions from biomass combustion should be estimated and reported under 
the energy sector! 
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Cross-cutting issues have to be checked 



Cross-cutting issues have to be checked 


