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The IEA data work on calorific values

Calorific values data: why do we need good data?

The IEA data collection and dissemination

Improving calorific values data quality, globally
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Calorific values: why do we need good 

data?
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The IEA collects statistics and develops balances

Annual Questionnaires
OR

National publications, reports, websites

Energy 
balance

Commodity 
balances 

(Statistics)

Coal

Oil

Natural gas

Renewables

Electricity & Heat
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Calorific values are a key input to develop energy balances

To convert all physical values into a common energy unit
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Calorific values determine the quality of balances (and inventories)

Commodity 

balances

Bituminous 

coal

kt

Product 2

m3

…

Production 100

Import 20

Export 40

Supply 80

Statistical 

differences

0

Input to 

Electricity

50

…

Final 

consumption

30

….

Net Calorific 

Values

Bituminous 

coal

TJ/kt

Product 2

TJ/m3

…

Production 23

Import 25

Export 22.5

Input to 

Electricity

22

…

Final 

consumption

20

….

Energy 

balance

(excerpt)

Bituminous 

coal

TJ

Product 2

TJ

…

Production 2300

Import 500

Export -900

Supply 1900

Statistical 

differences

200

Input to 

Electricity

1100

…

Final 

consumption

600

….

Need to collect good data for 
physical quantities AND calorific values
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The IEA calorific values: data 

collection and dissemination
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IEA questionnaires: guidance on ranges by type of fuel

ANTHRACITE

Quality: High carbon content (about 90 % fixed carbon). 

Uses: industrial and residential applications
>23 865 kJ/kg

>23 865 kJ/kg

>23 865 kJ/kg

<23 865 kJ/kg

>17 435 kJ/kg

<17 435 kJ/kg

Calorific value on an ash-free but moist basis.

COKING COAL

Quality: High. Bituminous coal with properties to the 

production of coke oven coke 

Uses: Metallurgical industry

OTHER BITUMINOUS COAL
Quality: Lower carbon content and higher volatile matter (>10%)

Uses: Electricity and heat generation, manufacture of cement…

SUB-BITUMINOUS COAL

Quality: High carbon content: high carbon content 

(about 90 % fixed carbon). 

Uses: Electricity and heat generation.

LIGNITE

Quality: Low carbon content and higher 

volatile matter

Uses: Electricity and heat generation

HARD  

COAL

BROWN  

COAL
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For each fuel, calorific value data may also vary significantly

• over time

• from country to country

• from flow to flow - mainly primary products (e.g. trade ≠ consumption)

Note: the IEA uses average regional values for oil products
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Calorific values in the IEA annual questionnaires: example for coal

Table 2
Imports by 

origin

Table 1
Balance

Table 3
Exports by 
destination Table 4

Calorific 
values

Calorific values

Table 4: Calorific values
• Different calorific values for each flow

• CVs need to be properly balanced to avoid statistical 

difference in an energy balance

• Estimated Gross calorific value = Net + 5%

• Manufacture gases: reported in TJ (gross)

Coal questionnaire

9000
10230

Table 4
Calorific 
values

Coal questionnaire

Not all countries submit questionnaires to the IEA. If not, information is more scarce 
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Typical structure for the IEA database on calorific values 

Annual data for around 40 products, country-specific (default if no information available)

IEA World Energy Balances, 2017
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Examples of calorific value ranges across countries in IEA data

Significant cross-country variability – and default values for many countries
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Improving calorific values 

data quality, globally
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International guidance and cooperation among organisations

IEA data are a reference in IPCC Guidelines
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Energy statistics guidance also links back to IPCC Guidelines

Yes, but… international data: not a source for national data
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Calorific values require country-specific data collection

What experience can be shared among experts? What are the challenges?

Source data for calorific values used in the annual questionnaires – AUSTRIA example 
(personal communication)
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Developing good quality national data on calorific value is essential

Calorific value data quality equally impacts energy balances and 
inventories. Experts may:

• Enhance information exchange at national level among inventory and 
energy statistics experts (IEA can help if needed – happens when 
discrepancies occur)

• Enhance effort on national data collection – what are the possible 
sources? How to collect the data? What is done elsewhere?

• Use international average values as reference, but not as substitute of 
national data
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www.iea.org/statistics
IEA


