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What is energy balance?

An accounting framework for compilation of data on all energy
products entering, exiting and used within the national territory
of a given country during a reference period.

Source: International Recommendations on Energy Statistics, UNSD, 2016 
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The importance of energy balances:

• Bringing all pieces of information together 

Source: International energy course, Online Statistics Summer School 

Gas Electricity

Oil Coal
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Energy balance

• Energy balance express all forms of energy in a common accounting unit.

• It shows the relationship between the inputs to and the outputs from the 
energy transformation processes.

• The energy balance should be as complete as possible that is all energy 
flows should be accounted for in the balance.
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Purpose of energy balance

• It reflects the relationships between:
• The primary production of energy,
• its transformation and,
• Final consumption.

• Ensure comparability between different reference periods and between
different countries;

• Provide data for estimation of CO2 emissions;
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Purpose of energy balance

• Provide the basis for indicators of the energy’s role in the country’s
economy;

• Calculate efficiencies of transformation processes occurring in the country.

• Calculate the relative shares of the supply/consumption of various
products of the country’s total supply/consumption
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Structure of energy balance

The energy balance is a matrix represented by rows and columns.

Columns represent :
Energy products that 
are available for use 
in the national 
territory.

Rows represent: Energy flows.
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Source: 
http://www.iea
.org/statistics

Rows represent flow across different productsColum
ns represent energy products that are 

available for use

TPES:
Total primary 
energy supply

8



Source: 
http://www.iea
.org/statistics

Total

Total energy is 
computed

Convert to a 
Common energy unit
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Energy flow

“Energy flow” refers to:
production,
import,
exports,
bunkering,
stock changes,
transformation,
energy use by energy industries,
losses during the transformation
final consumption of energy products

within the territory of reference for which these statistics are compiled.

www.shutterstock.com
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Source: 
http://www.iea.or
g/statistics/statisti
cssearch/report/?c
ountry=AZERBAIJA
N&product=balanc
es&year=2015

Supply

Transformation

Final 
consumption

11



http://www.iea.
org/stats/WebG
raphs/AZERBAIJ
AN5.pdf
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http://www.iea
.org/stats/Web
Graphs/AZERBAI
JAN4.pdf
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Top block- Energy supply

Total energy supply=
+ Primary energy production
+ Import of primary and secondary energy
- Export of primary and secondary energy
- International (aviation and marine) bunker
- Stock changes

www.shamsconsultant.com
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Definitions

• Production: is capture, extraction or manufacture of fuels or energy in 
forms which are ready for general use.

• Primary production is the capture or extraction of fuels or energy from 
natural energy flows.

• Secondary production is the manufacture of energy products through the 
process of transformation of primary fuels or energy.
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• Imports of energy products comprise all fuel and other energy 
products entering the national territory.

• Exports of energy products comprise all fuel and other energy 
products leaving the national territory.
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• International Marine Bunkers are quantities of fuels delivered to
merchant (including passenger) ships, of any nationality, for
consumption during international voyages transporting goods or
passengers.

• International Aviation Bunkers are quantities of fuels delivered
to civil aircraft, of any nationality, for consumption during
international flights transporting goods or passengers.
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The middle block

• The middle block show:

• Transfers,

• Energy transformation,

• Energy industry own use,

• Loses.
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Transformation

• The energy transformation describes the processes that convert an energy
product into another energy product which is more suitable for specific
uses.

• Energy entering transformation processes are shown with a negative sign
to represent the input.

• Energy which is an output of transformation activities is shown as a
positive number.
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Transformation

• The sum of cells in each row appearing in the column “Total” should 
therefore be:

• A negative as transformation always results in certain loss of energy when 
expressed in energy units.
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Example of transformation

• Fuels into electricity generation and heat generation, 

• Crude oil into oil refineries for the production of petroleum products,

• Coal into coke ovens gas for the production of coke and coke oven gas

21



Input
(Coal)

Output
(Electricity)Transformation

Efficiency=Output/Input

Source: 
http://www.iea.o
rg/statistics/statis
ticssearch/report/
?country=IRAN&pr
oduct=balances&y
ear=2015
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Recording of energy industry own use.

• Energy industry own use is defined as the consumption of fuels,
electricity and heat for the direct support of the production, and
preparation for use of fuels and energy.

• EXAMPLE:
• Consumption of electricity in power plants for lighting,

compressors and cooling systems

• The fuels used to maintain the refinery process.
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Losses

• Losses occur during the transmission, distribution and transport of
fuels, electricity and heat.

• Losses also include venting and flaring of manufactured gases,
losses of geothermal heat after production and pilferage of fuels
or electricity.
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The bottom block- final consumption

Source: 
http://www
.iea.org/sta
tistics/statis
ticssearch/r
eport/?coun
try=AZERBAI
JAN&produc
t=balances&
year=2015
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The bottom block- final consumption

• final consumption (final energy consumption) is flows reflecting energy
consumption by energy consumers, as well as non energy use of energy
products.

• final consumption covers all the consumption on the national territory
independently of the residence of the consuming units. Thus the energy
consumption by residents abroad is excluded, and the energy consumed
by nonresidents (foreigners) on the national territory is included.
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• Energy consumers are grouped into three main categories:

(i) Manufacturing, construction and non-fuel mining industries

(ii) Transport (road, rail, etc)

(iii) Other (household, commerce and public service, agriculture, 
forestry, fishing)

Energy consumers 27



Total final consumption of Azerbaijan-2015
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industry
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transport
27%

residential
29%
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public servise
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Total final consumption of Iran-2015 29



http://www.iea.org
/statistics/statistics
search/report/?cou
ntry=AZERBAIJAN&p
roduct=indicators&
year=2015

30



Sources

• UNSD, 2016, International Recommendations for Energy Statistics, 
https://unstats.un.org/UNSD/energy/ires/default.htm

• OECD, 2014, International Energy Agency,  Energy Efficiency 
Indicators: Fundamentals on Statistics

• http://www.iea.org/statistics

• International Energy Agency, Roberta Quadrelli, Introduction to 
energy balances, Online Statistics Summer School
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