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1. {ǘŀǘƛǎǘƛŎǎ ƛƴ {ǳō-/ƻƳǇƻƴŜƴǘ нΦн   
9ƴŜǊƎȅ wŜǎƻǳǊŎŜǎ 

 
 

Component 2: Environmental Resources and their Use 

Sub-component 2.2: Energy Resources 
Statistics and Related Information Category of 

Measurement 
Potential Aggregations 

and Scales 
Methodological Guidance 

(Bold Text - Core Set/Tier 1; Regular Text - Tier 
2; Italicized Text - Tier 3) 

Topic 2.2.1: Stocks and changes of energy resources 

a. Energy resources      By resource (e.g., 
natural gas, crude oil and 
natural gas liquids, oil 
shale, and extra heavy oil 
(includes oil extracted 
from oil sands), coal and 
lignite, peat, non-metallic 
minerals except for coal or 
peat, uranium and thorium 
ores) 
   bŀǘƛƻƴŀƭ 
   {ǳō-national 

   UNSD: International 
Recommendations for 
Energy Statistics (IRES) 
   LƴǘŜǊƴŀǘƛƻƴŀƭ 9ƴŜǊƎȅ 

Agency (IEA) Energy 
Statistics Manual 
   SEEA Central Framework 

(2012) asset and physical 
flow accounts 
   UNFC-2009 
   L{L/ wŜǾΦ пΣ {ŜŎǘƛƻƴ .Σ 

Divisions 05-09 
   HS 2012, Section V, 

Chapter 27 
 

  1. Stocks of commercially 
recoverable resources 

Mass, Volume 

  2. New discoveries Mass, Volume 
  3. Upward reappraisals Mass, Volume 
  4. Upward reclassifications Mass, Volume 
  5. Extraction Mass, Volume 
  6. Catastrophic losses Mass, Volume 
  7. Downward reappraisals Mass, Volume 
  8. Downward reclassifications Mass, Volume 
  9. Stocks of potentially 

commercially recoverable 
resources 

Mass, Volume 

  10. Stocks of non-commercial and 
other known resources 

Mass, Volume 

Topic 2.2.2: Production, trade and consumption of energy 
a. Production of energy      By non-renewable 

resource (e.g., petroleum, 
natural gas, coal, nuclear 
fuels, non-sustainable 
firewood, waste, other 
non-renewables) 
   .ȅ ǊŜƴŜǿŀōƭŜ ǊŜǎƻǳǊŎŜ 

(e.g., solar, hydroelectric, 
geothermal, tidal action, 
wave action, marine, wind, 
biomass) 
   bŀǘƛƻƴŀƭ 
   {ǳō-national 

   UNSD: IRES 
   IEA Energy Statistics 

Manual 
   Wƻƛƴǘ ²ƻƻŘ 9ƴŜǊƎȅ 

Enquiry (UNECE-FAO 
Forestry and Timber 
Section) 

  1. Total production Energy unit, Mass, 
Volume 

  2. Production from non-
renewable sources 

Energy unit, Mass, 
Volume 

  3. Production from renewable 
sources 

Energy unit, Mass, 
Volume 

  4. Primary energy production Energy unit, Mass, 
Volume 

ǐ   By primary energy 
resource (e.g., petroleum, 
natural gas, coal, 
hydroenergy, geothermal, 

 5. Imports of energy Energy unit, Mass, 
Volume 
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 6. Exports of energy Energy unit, Mass, 
Volume 

nuclear fuels, cane 
products, other primary) 
   .ȅ ǎŜŎƻƴŘŀǊȅ ŜƴŜǊƎȅ 

product (e.g., electricity, 
liquefied petroleum gas, 
gasoline/alcohol, 
kerosene, diesel oil, fuel 
oil, coke, charcoal, gases, 
other secondary) 
   bŀǘƛƻƴŀƭ 
   {ǳō-national 

  7. Secondary energy production  Energy unit, Mass, 
Volume 

b. Total energy supply Energy unit, Mass, 
Volume 

   By energy product 

c. Final consumption of energy Energy unit, Mass, 
Volume 

   By households 
   .ȅ L{L/ ŜŎƻƴƻƳƛŎ 

activity 
   By tourists 
   National 
   {ǳō-national 
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2. LƴǘǊƻŘǳŎǘƛƻƴκ wŜƭŜǾŀƴŎŜ 
 
Energy resources and their use are key to development and to sustainability.  Energy is indispensable to all 
ecosystems and is a necessary input for human-controlled processes.  Energy incorporates the concept of the 
ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ƻŦ άŀǾŀƛƭŀōƭŜ ŜƴŜǊƎȅέ ƛƴǘƻ άǳƴŀǾŀƛƭŀōƭŜ ŜƴŜǊƎȅέ όŜΦƎΦ ōǳǊƴƛƴƎ ƻŦ ƘȅŘǊƻŎŀǊōƻƴǎύ ŀƴŘ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ 
ŀƴ άǳƴǳǎŀōƭŜέ ǘƻ ŀ άǳǎŀōƭŜέ ŦƻǊƳ όŜΦƎΦ ƘȅŘǊƻǇƻǿŜǊ ǘƻ ŜƭŜŎǘǊƛŎƛǘȅ).  Unlike all other natural resources, energy is not a 
material substance but rather the capacity of a physical system to perform work. 
 
CƻǊ ǎǘŀǘƛǎǘƛŎŀƭ ǇǳǊǇƻǎŜǎΣ ŜƴŜǊƎȅ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƛǘǎ άǳǎŀōƭŜ ŦƻǊƳέ ŜƳōŜŘŘŜŘ ƛƴ ŜƴŜǊƎȅ ǇǊƻŘǳŎǘǎΦ  Although physically 
speaking there would be no such thing as άŜƴŜǊƎȅ ǇǊƻŘǳŎǘƛƻƴέ ƻǊ άŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴέΣ ƛƴ ǎǘŀǘƛǎǘƛŎǎ ǘƘŜǎŜ ǘŜǊƳǎ 
refer to the extraction/manufacturing and use of energy products (energy commodities), respectively.  
 
Non-renewable energy resources, like fossil energy resources, are mineral resources.  However, due to their 
significance, they are discussed separately in the Framework for the Development of Environment Statistics (FDES) 
and therefore are presented in this methodology sheet rather than in the methodology sheet on mineral resources.  
 
The main environmental issues related to energy production and consumption are: (i) the depletion of non-
renewable energy resources; (ii) the destruction of the environment (landscape) by the extraction of energy 
resources and the production and distribution of energy, and (iii) the pollution (air, water and soil) and waste 
generated by the production and consumption of energy.  
 
Firstly, modern societies are heavily dependent on energy, and even though some improvements have been made in 
term of developing renewable energy resources, most of the energy used is produced from non-renewable, mainly 
fossil, resources, and as energy resources are extracted, depletion occurs.  In order to manage these non-renewable 
resources in a sustainable way, statistics about the available stocks and the depletion of these resources are 
necessary.  
 
The second issue is related to the destruction of the environment resulting from the extraction of energy resources, 
their transformation and distribution.  Extraction of energy resources involves mining operations which disturb 
ecosystems, restructure the land, and remove soil and water.  
 
Finally, the third issue is related to the emission of residuals (air, water and soil pollution, as well as the generation 
of waste) resulting from all processes, extraction, transformation, distribution and use, of energy.   The burning of 
fossil fuels pollutes the air, affects human health, and results in significant greenhouse gas (GHG) emissions. 
 
Renewable energy does not face the depletion problem of fossil energy resources, but the capture of renewable 
energy can also affect the natural environment, particularly in large hydro energy facilities or wind turbines.   
Regardless of how energy is produced, its distribution requires facilities which can also change the landscape and 
affect natural areas.   

 
This sub-component is focused on energy resources and their use. It covers statistics related to the environmental 
issue of the depletion of energy resources and the use of renewable resources which can ease the stress on non-
renewable resources.  The statistics about the destruction of the environment related to the extraction of energy 
resources are included in Sub-Component 1.2: Land Cover, Ecosystems and Biodiversity and Sub-Component 2.3: 
Land. Statistics on the generation, management and discharge of residuals related to the extraction and use of 
energy resources are covered in Component 3: Residuals. 
 
  



 

 
 

5 

3. 5ŜŦƛƴƛǘƛƻƴǎ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ 
ǎǘŀǘƛǎǘƛŎǎ 

 
An energy resource is a source of energy: that is anything that can be employed to produce energy.  Energy 
resources can be divided in two categories, renewable energy resources and non-renewable energy resources.  This 
concept is quite broad and includes all known sources of energy, from wind to petroleum.  
 
Energy reserves are the part of energy resources that can be economically exploited.  They can theoretically apply to 
both renewables and non-renewables. However there is no methodology to evaluate the renewable energy 
reserves.  The term "reserve" applies mostly to non-renewables and is defined as the part of the non-renewable 
energy resources which could be recovered and for which extraction is justified to some extent.  
 
Energy resources can be renewable or non-renewable.  Energy from renewable sources is captured from sources 
that replenish themselves.  Renewable energy resources includes solar (photovoltaic and thermal), hydroelectric, 
geothermal, tidal action, wave action, marine (non-tidal currents, temperature differences and salinity gradients), 
wind and biomass energy.  All are replenished naturally, although their flow may be limited.

1
 The most common 

non-renewable energy resources are fossil fuels and nuclear fuels.  Fossil energy resources are those which are 
derived from the remains of ancient plant and animal life.

2
  Fossil fuels refer to coal, peat, crude oil and natural gas, 

even though the inclusion of peat in fossil fuels is not universally accepted.
3
  Nuclear fuels, which include uranium 

and thorium ores, are also part of the mineral energy resources. 
 
 

Figure 3.1 The different kinds of Energy Resources 

 
 
 
A deposit is a concentration of a solid commodity (or product) in the subsoil.  The equivalent term for petroleum (oil 
and natural gas in the UNFC methodology) is accumulation.

4
  However later in this chapter deposit will be used for 

all mineral energy resources, as in the UNFC-2009.  

                                                 
1United Nations Statistics Division (2016)  Framework  for Development of Environment Statistics (FDES 2013) ,  
http://unstats.un.org/unsd/ENVIRONMENT/fdes.htm (accessed 3 February 2016) 
2 United Nations (1997)  Glossary of Environment Statistics. ST/ESA/STAT/SER.F/67. New York, 
http://unstats.un.org/unsd/publication/SeriesF/SeriesF_67E.pdf (accessed 1 March 2016) 
3 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
4 UNECE (2004) United Nations Framework Classification for Fossil Energy and Mineral Resources (2004), 
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/UNFCemr.pdf  (accessed 1 March 2016) 

Non-Renewable Energy Resources

             Reserves

Renewable Energy Resources

Fossil Fuels

Nuclear Fuels

Energy Resources

http://unstats.un.org/unsd/ENVIRONMENT/fdes.htm
http://unstats.un.org/unsd/publication/SeriesF/SeriesF_67E.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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FDES Sub-component 2.2 Energy Resources is separated in two topics: Topic 2.2.1 Stocks and changes of energy 
resources and Topic 2.2.2 Production, trade and consumption of energy.  Topic 2.2.1, Stocks and changes of energy 
resources, focuses on energy in the environment.  It covers only non-renewable sources of energy, as stocks of 
renewable energy resources are not relevant from the point of view of resource depletion and are difficult or even 
impossible to measure.  For this topic statistics on the stocks and flows of non-renewable energy resources are 
required.  
 
Topic 2.2.2. Production, trade and consumption of energy focuses on energy in the economy.  Thus statistics about 
the production and use of energy from different perspectives (production from renewable and non-renewable 
sources, primary and secondary energy production, and energy use) are required to describe this relation. 
 
 

3A. Stocks and changes of energy resources (Topic 2.2.1)  
 
This topic describes the stocks of non-renewable energy resources and the changes in the stock due to extraction 
and other flow changes.  They are environmental resources that cannot be renewed in any human timescale, so 
their extraction and use in the economy depletes the resource, limiting its availability for future generations.  
Statistics on the magnitude of their stocks through time are required to assist in the sustainable management of 
these resources.  
 
The stocks of available non-renewable energy resources are subject to change over time because they are being 
exploited, or due to new discoveries or reclassification of previously unrecoverable resources, or catastrophic losses.  
To estimate the total amount of these resources over time, the approach of stocks and flows is usually used.  
Statistics start with opening balances of the stock at the beginning of the observation period; extractions and 
diminishing flows are subtracted; occurring increments to the stocks that are added, giving the final closing balance 
of the stock of the resource at the end of the observation period.  The stocks and flows approach usually considers 
all changes to the stock during a year. 
 
Renewable energy resources are not subject to depletion in the same way as non-renewable energy resources.  
Additionally, their stocks are difficult to define accurately, except for biomass, and it is only sensible to measure 
resources with slow replenishment rates (such as wood).  Thus, stocks of renewable energy resources are not 
included in the statistics of the Basic Set of Environment Statistics (BSES) of the FDES.  However, the production of 
energy from renewable energy resources can be measured by flows of energy produced (e.g., hydroelectric power, 
solar energy generation, wind energy production, etc.), which are included in the BSES of the FDES. 
 
Stocks of energy resources refer to the amount of the resource by type of resources and type of categories (see 
section 4A1).  In this sub-component, stocks of resources correspond to stocks of non-renewable energy resources.  
They are defined as the amount of known deposits of fossil and mineral energy resources measured at a point in 
time.  They include fossil fuels (e.g., natural gas, crude oil and natural gas liquids, oil shale, natural bitumen and extra 
heavy oil, coal, lignite and peat, uranium and thorium ores (nuclear fuels).  Classes of known mineral energy 
resources follow the United Nations Framework Classification for Fossil Energy and Mineral Reserves and Resources 
2009 (UNFC-2009)

5
.  In the SEEA Central Framework, classes of known mineral and energy resources are defined 

according to combinations of criteria from the UNFC-2009.  FDES 2013 uses the same classes as the SEEA.  These 
classes are defined below.   
 

(A) Commercially recoverable resources are subject to exploitation projects that have been confirmed to be 
technically, economically and socially feasible.  Energy reserves often, but not always, refer to the 
commercially recoverable resources.  

                                                 
5 UNECE (2010) United Nations Framework Classification for Fossil Energy and Mineral Reserves and Resources 2009.  ECE Energy Series No. 39, 
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf (accessed 1 March 2016) 

http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf
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(B) Potential commercially recoverable resources are subject to exploitation projects that are expected to be 
developed in the foreseeable future, in that the quantities are assessed to have reasonable prospects for 
eventual economic extraction, but technical and/or commercial feasibility has not yet been confirmed.  
Consequently, not all potentially commercial projects may be developed.  

(C) Non-commercial and other known deposits are either part of projects that are at an early stage of 
evaluation in addition to those that are considered unlikely to become commercially feasible developments 
within the foreseeable future, or may become recoverable in the future as technological development 
occurs.

6
 For more information, see section 4A1 which gives a detailed description of the different classes in 

the UNFC-2009. 
 

3A1. Stocks  
Stocks of commercially recoverable resources (FDES 2.2.1.a.1) 

Amount (in mass or volume) of energy resources corresponding to Class A of known deposits.  See section 4A1 for 
more details.  
 

Stocks of potentially commercially recoverable resources (FDES 2.2.1.a.9) 

Amount (in mass or volume) of energy resources corresponding to Class B of known deposits.  See section 4A1 for 
more details.  
 

Stocks of non-commercial and other known resources (FDES 2.2.1.a.10)  

Amount (in mass or volume) of energy resources corresponding to Class C of known deposits.  See section 4A1 for 
more details.  
 

The difference between the opening and closing stocks of non-renewable energy resources for a particular year 

results largely from extraction.  New discoveries, reappraisals and reclassifications of stocks, as well as catastrophic 

losses, can also influence the difference between opening and closing stocks. In the BSES, these statistics are only for 

commercially recoverable resources.  However, they can also be provided for the other classes of known deposits if 

relevant.  For details on Classes A, B or C see UNFC-2009 classification for fossil energy and mineral reserves and 

resources (section 4A1).    

 
3A2. Additions to stocks  
New discoveries (FDES 2.2.1.a.2) 

Discoveries (in mass or volume) of new energy resources refer to previously unknown findings of fossil fuel or 
nuclear fuel resources.  Discoveries should incorporate estimates of the quantity of new deposits found during an 
accounting period, and should be recorded by type of resource and by class of resource.

7
  

Remark: 

¶ To be recorded as a discovery the new deposit must be a known deposit ς i.e. in Class A, B or C.
8
  In the 

BSES, new discoveries correspond only to Class A resources (commercially recoverable resources). 
However, statistics about new discoveries of resources in Classes B and C can also be relevant.  

                                                 
6  UNECE (2010) United Nations Framework Classification for Fossil Energy and Mineral Reserves and Resources 2009.  ECE Energy Series No. 39, 
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf (accessed 1 March 2016) 
 
7 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 161,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 
8 ¢ƘŜ ŎƭŀǎǎŜǎ ƻŦ ƪƴƻǿƴ Ŧƻǎǎƛƭ ŀƴŘ ƳƛƴŜǊŀƭ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ŎƻƳōƛƴŀǘƛƻƴǎ ƻŦ ŎǊƛǘŜǊƛŀ ŦǊƻƳ ǘƘŜ ά¦ƴƛǘŜŘ bations Framework 
/ƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ Cƻǎǎƛƭ 9ƴŜǊƎȅ ŀƴŘ aƛƴŜǊŀƭ wŜǎŜǊǾŜǎ ŀƴŘ wŜǎƻǳǊŎŜǎ нллфέ ό¦bC/-2009) are:  i) Class A: Commercially Recoverable Resources.  This 
class includes deposits for projects that fall in the categories E1and F1 and where the level of confidence in the geological knowledge is either 
high (G1), moderate (G2), or low (G3).  ii) Class B: Potentially Commercially Recoverable Resources.  This class includes deposits for those projects 
that fall in the category E2 (or eventually E1) and at the same time in F2.1 or F2.2 and where the level of confidence in the geological knowledge is 

http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
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¶ For more details on Classes A, B or C, see UNFC-2009 classification for fossil energy and mineral reserves 
and resources (section 4A1). 

 

Upward reappraisals (FDES 2.2.1.a.3) 

Reappraisals (in mass or volume) pertain only to known deposits and refer to reappraisals of the quantity of the 
resource.  Upward reappraisals of energy resources occur whenever there is an addition in the estimated available 
stock of a specific deposit or whenever there are changes in the categorization of specific deposits between Classes 
A, B or C resulting in an increment in the estimated available stock, based on changes in geological information, 
technology, product price or a combination of these factors.

9
 

Remark: 

¶ In the BSES, upward reappraisals correspond only to Class A resources (commercially recoverable 
resources).  However statistics about upward reappraisals to Classes B and C resources can also be relevant.  

¶ For more details on classes A, B or C, see UNFC-2009 classification for fossil energy and mineral reserves 
and resources (section 4A1). 

 

Upward reclassifications (2.2.1.a.4) 

Upward reclassifications (in mass or volume) occur when certain deposits are opened to exploitation operations due 
to regulatory (government) decisions concerning the access rights to a deposit.  All other increments in the quantity 
of known deposits should be considered reappraisals.

10
   

Remark: 

¶ In the BSES, upward reclassifications correspond to Class A resources (commercially recoverable resources).  
It cannot refer to Classes B and C. 

¶ For more details on Class A, see UNFC-2009 classification for fossil energy and mineral reserves and 
resources (section 4A1). 

 
 

3A3. Reductions of stocks  
 
Extraction (FDES 2.2.1.a.5) 
Extraction of energy from non-renewable resources is the quantity (in mass or volume) of the resource physically 
removed from the deposit during a period of time, usually one year.  The difference between the opening and 
closing stocks of energy resources for a particular year are mostly the result of extraction.  It should exclude mining 
overburden, i.e. the quantity of soil and other material moved in order to extract the resource. Additionally, the 
quantity should be estimated before any refinement or processing of the resource is undertaken.  Estimates of 
extraction should include estimates of illegal extraction, either by residents or non-residents, as these amounts 
reduce the availability of the resource.

11
  

 
Energy resources are extracted from the environment through mining activities corresponding to ISIC Rev. 4:  
Section B Mining and Quarrying, Divisions 05 Mining of coal and lignite, 06 Extraction of crude petroleum and 
natural gas, Division 07 (Class 0721) Mining of uranium and thorium ores, Division 08 (Class 0892) Extraction of Peat, 
and 09 (Group 091) support activities for petroleum and gas extraction. For details see section 4A3 Classifications.  

                                                                                                                                                                
either high (G1), moderate (G2), or low (G3).  iii) Class C: Non-Commercial and Other Known Deposits are resources for those projects that fall in 
E3 and for which the feasibility is categorised as F2.2, F2.3 or F4 and where the level of confidence in the geological knowledge is either high (G1), 
moderate (G2), or low (G3). 
9 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 164,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 
10 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 165,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 
11 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 165,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 

http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
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Remark: 

¶ Extraction can only refer to Class A resources (commercially recoverable resources).  It cannot refer to 
resources in classes B or C.  

¶ For more details on Class A, see UNFC-2009 classification for fossil energy and mineral reserves and 
resources (section 4A1). 

 

Catastrophic losses (FDES 2.2.1.a.6) 

Catastrophic losses (in mass or volume) of energy resources may occur as a result of sudden events such as fires, 
earthquakes, volcanic eruptions, and other extreme events, as well as wars.  Losses due to catastrophic events are 
very rare in energy resources.  If a natural disaster changes the accessibility or conditions for extracting the natural 
resource this should be recorded as reappraisals and not as catastrophic losses.   
 
In some cases, flooding and collapsing of mines does occur but the deposits continue to exist and can, in principle, 
be recovered.  In these cases, the issue is one of economic viability of extraction rather than actual loss of the 
resource itself.  An exception to this general principle concerns oil wells that can be destroyed by fire or become 
unstable for other reasons, leading to significant losses of oil resources.  Losses of oil and related resources in this 
situation should be considered catastrophic losses.

12
 

Remark: 

¶ In the BSES, catastrophic losses correspond only to Class A resources (commercially recoverable resources). 
However, statistics about catastrophic losses of Classes B and C resources can also be relevant.  

¶ For more details on Classes A, B or C, see UNFC-2009 classification for fossil energy and mineral reserves 
and resources (section 4A1). 

 

Downward reappraisals (FDES 2.2.1.a.7) 

Reappraisals (in mass or volume) pertain only to known deposits and refer to reappraisals of the quantity of the 
resource. Downward reappraisals of fossil energy resources occur whenever there is a reduction in the estimated 
available stock of a specific deposit or whenever there are changes in the categorization of specific deposits between 
class A, B or C

13
 resulting in the reduction of the estimated available stock based on changes in geological 

information, technology, product price or a combination of these factors.
 14 

Remark: 

¶ In the BSES, downward reappraisals correspond only to Class A resources (commercially recoverable 
resources).  However, statistics about downward reappraisals of Classes B and C resources can also be 
relevant.  

¶ For more details on classes A, B or C, see UNFC-2009 classification for fossil energy and mineral reserves 
and resources (section 4A1). 

 
 
 
 
 
 

                                                 
12 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 165,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 
13 UNECE (2010) United Nations Framework Classification for Fossil Energy and Mineral Reserves and Resources 2009.  ECE Energy Series No. 39, 
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf (accessed 1 March 2016)   Classes of known 
ǊŜǎƻǳǊŎŜǎ ƛƴŎƭǳŘŜ ά!Υ /ƻƳƳŜǊŎƛŀƭƭȅ ǊŜŎƻǾŜǊŀōƭŜ ǊŜǎƻǳǊŎŜǎΤ Ŏƭŀǎǎ .Υ tƻǘŜƴǘƛŀƭƭȅ ŎƻƳƳŜǊŎƛŀƭƭȅ ǊŜŎƻǾŜǊŀōƭŜ ǊŜǎƻǳǊŎŜǎΤ ƻǊ Ŏƭŀǎǎ /: Non-commercial 
ŀƴŘ ƻǘƘŜǊ ƪƴƻǿƴ ŘŜǇƻǎƛǘǎέΦ  
14  UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 164,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 

http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
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Downward reclassifications (FDES 2.2.1.a.8) 
Downward reclassifications (in mass or volume) occur when certain deposits are closed to exploitation operations 
due to regulatory (government) decisions concerning the access rights to a deposit.  All other reductions in the 
quantity of known deposits should be considered reappraisals.

15 

Remark: 

¶ In the BSES, downward reclassifications correspond to Class A (commercially recoverable resources) only.  It 
does not refer to resources in Classes B or C.  

¶ For more details on class A, see UNFC-2009 classification for fossil energy and mineral reserves and 
resources (section 3A1). 
 

 

3B. Production, trade and consumption of energy (Topic 2.2.2) 
  
This topic organizes information about energy produced both from renewable and non-renewable sources, 
information about primary and secondary energy production, trade and supply, as well as final energy consumption.  
The statistics within Topic 2.2.2.a do not contain mutually exclusive categories, but present distinct perspectives on 
the measurement of energy production according to type of source and level of transformation that are important 
from an environmental and sustainability perspective. 
 
Production of energy is defined as the capture, extraction or manufacture of fuels or other energy products in forms 
which are ready for general consumption.  In energy statistics, two types of production are distinguished, primary 
and secondary.

16
 Energy production corresponds to the production of energy products. 

 
For statistical purposes, understanding the different types of energy products or commodities is necessary. Energy is 
embedded in these products which are the result of extraction or harvesting of energy resources. Different 
approaches can be used to measure the types of energy products. 
 
Energy products are a subset of products.  ¢ƘŜ ǘŜǊƳ άǇǊƻŘǳŎǘǎέ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ŀǎ ƛƴ ŜŎƻƴƻƳƛŎ 
statistics and refers to all goods and services which are the result of production.  As a general guideline, it is 
recommended that energy products refer to products exclusively or mainly used as a source of energy.  They include 
energy in forms suitable for direct use (e.g., electricity and heat) and energy products which release energy while 
undergoing some chemical or other process (combustion, etc.).  By convention, energy products include biomass 
and waste (i.e. solid or liquid) that are combusted for the production of electricity and/or heatέ.

17
 Energy products 

are also denominated as energy commodities.  
 
Energy production from non-renewable and renewable sources 
Statistics about energy production from non-renewable and renewable sources are very important from the 
environmental and sustainability perspectives.  Energy products can be obtained from both non-renewable (e.g. 
coal, crude oil, etc.) and renewable (e.g. solar, biomass, etc.) sources.  It is important for both energy planning and 
environmental concerns to distinguish between energy production from non-renewable and renewable  sources, as 
well as to distinguish άƛƴŦƛƴƛǘŜέ ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎ such as solar, from cyclical renewable sources such as biomass.

18
  

 

                                                 
15 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 165,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 
 
16 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.71, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
17 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.23, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
18 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.25, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 

http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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Non-renewable energy sources have a zero or minute rate of replenishment relative to their depletion by humans,
19

 
and as such, reliance on non-renewable energy is unsustainable.

20
 Additionally, many forms of non-renewable 

energy sources emit high levels of CO2, with coal, crude oil and natural gas being the highest contributors to GHGs 
globally in 2010.

21
 Non-renewable energy sources provide a high proportion of global energy production today, 

though energy from renewable sources are expected to be able to meet an increasing proportion of global energy 
consumption needs into the future.

22
 

 
Energy products from renewable sources are transformed from sources that replenish themselves or that flow 
continuously from their source.  Renewable energy is also considered cleaner than energy from non-renewable 
sources from the point of view of GHG emissions, since its carbon content is substantially lesser than fossil fuel 
energies.  
 
The following list presents the different renewable energy sources23 

- Hydro power 
- Geothermal 
- Solar energy 
- Tide, wave, ocean 
- Wind 
- Municipal waste (renewable waste only) 
- Solid biofuels (include part of renewable industrial waste) 
- Biogases (include part of renewable industrial waste) 
- Liquid biofuels (include part of renewable industrial waste) 

 

Primary and secondary energy products 
Since a number of energy products may be or have to be transformed into other kinds of energy products prior to 
their consumption, a distinction is made between primary and secondary energy products.  This distinction is 
necessary for various analytical purposes including to avoid double counting energy production in the energy 
balances.

24
 

 
Primary energy products are extracted or captured directly from natural resources such as crude oil, coal and natural 
gas.  Secondary energy products are produced by transforming primary products.  Secondary energy comes from the 
transformation of primary or secondary energy.

25
   

 
A transformation process is the movement of part or all of the energy content of a product entering the process to 
one or more different products leaving the process (e.g., coking coal to coke, crude oil to petroleum products, and 
fuel oil to electricity).

 26
 

 

                                                 
19 United Nations Statistics Division (2007) Renewable vs. non-renewable energy sources, forms and technologies., 
http://unstats.un.org/unsd/envaccounting/londongroup/meeting13/LG13_13a.pdf 
20 International Energy Agency (2007) International Standards to Develop and Promote Energy Efficiency and Renewable Energy Resources, 
http:/ /www.iea.org/publications/freepublications/publication/Standards-1.pdf   
21 International Energy Agency (2012) CO2 Emissions from Fuel Combustion ς Highlights,  http://www.iea.org/co2highlights/co2highlights.pdf   
22 International Energy Agency (2012) World Energy Outlook 2012 ς Renewable Energy Outlook,  
http://www .worldenergyoutlook.org/media/weowebsite/2012/WEO2012_Renewables.pdf   
23 International Energy Agency (2013) The Renewables Annual Questionnaire 2013 and Historical Revisions,  
http://ec.europa.eu/eurostat/documents/38154/4956296/AQ2013-RENEWABLES-instructions.pdf/8c95af50-fbb1-4b9a-a741-808c34814550  
24 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.23, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
25 Examples include the generation of electricity by burning fuel oil, petroleum products (secondary) from crude oil (primary), coke-oven coke 
(secondary) from coking coal (primary), charcoal (secondary) from fuelwood (primary). Both electricity and heat may be produced in a primary or 
secondary form. Primary heaǘ ƛǎ ǘƘŜ ŎŀǇǘǳǊŜ ƻŦ ƘŜŀǘ ŦǊƻƳ ƴŀǘǳǊŀƭ ǎƻǳǊŎŜǎ όǎƻƭŀǊ ǇŀƴŜƭǎΣ ƎŜƻǘƘŜǊƳŀƭ ǊŜǎŜǊǾƻƛǊǎύ ŀƴŘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŀǊǊƛǾŀƭ ƻŦ άƴŜǿέ 
energy into the national supply of energy products. Secondary heat is derived from the use of energy commodities already captured or produced 
and recorded as part of the national supply (heat from a combined heat and power plant, for instance). 
26 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.79, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 

http://unstats.un.org/unsd/envaccounting/londongroup/meeting13/LG13_13a.pdf
http://www.iea.org/publications/freepublications/publication/Standards-1.pdf
http://www.iea.org/co2highlights/co2highlights.pdf
http://www.worldenergyoutlook.org/media/weowebsite/2012/WEO2012_Renewables.pdf
http://ec.europa.eu/eurostat/documents/38154/4956296/AQ2013-RENEWABLES-instructions.pdf/8c95af50-fbb1-4b9a-a741-808c34814550
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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In turn, both primary and secondary energy products may also be divided into non-renewable and renewable energy 
products depending on whether the source used for their production is non-renewable or renewable, as presented 
below.  
 
 

Figure 3.2 Cross-classification of primary/secondary and renewable/non-renewable energy products
27

 
 

 Primary products  
 

Secondary products 

Non-
renewables 

01 - Hard coal 
02 - Brown coal 
11 - Peat 
20 - Oil shale 
30 - Natural gas 
41 - Conventional crude oil 
42 - Natural gas liquids (NGL) 
44 - Additives and oxygenates 
61 - Industrial waste 
62 (partially) - Municipal waste 
 
Nuclear Heat 
Heat from chemical processes 

03 - Coal products 
12 - Peat products 
43 - Refinery feedstocks 
46 - Oil products 
 
Electricity and heat from 
combusted fuels of fossil origin 
Electricity derived from heat from 
chemical processes and nuclear 
heat 
Any other product derived from 
primary/secondary non-
renewable products 

Renewables 5 - Biofuels (except charcoal) 
62 (partially) - Municipal waste 
 
Heat from renewable sources, except from 
combusted biofuels 
Electricity from renewable sources, except from 
geothermal, solar thermal or combusted biofuels 

516 - Charcoal 
 
Electricity and heat from 
combusted biofuels 
Electricity from geothermal and 
solar thermal 
Any other product derived from 
primary/secondary renewable 
products 

 
For each specific energy product, the issue of the boundary between primary/secondary and renewable/non-
renewable is not always clear

28
 and requires careful consideration for statistics production.  

 
The definitions for individual energy products can be seen in the list of internationally agreed definitions of the 
products in the Standard International Energy Product Classification (SIEC) of the International Recommendations 
for Energy Statistics (IRES), chapter 3. 

 
For all the statistics in this topic it is recommended to measure the amount in mass or volume, and also energy unit. 
 
 
Production of energy (FDES 2.2.2.a) 
Covers the statistics total production, production from non-renewable sources, production from renewable sources, 
primary energy production, secondary energy production, imports of energy and exports of energy.  
 
 

                                                 
27 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93.  Annex A Primary and Secondary products; 
Renewables and non-renewables.http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016). 
28 For example electricity can be considered primary when it is produced from photovoltaic or hydro sources, while it would be secondary when 
produced by burning fossil fuels.  In the same way, heat would be primary when produced from nuclear power and secondary when originating 
from burning petroleum. Additionally, distinction is also made between renewable and non-renewable for some energy products. For example 
biofuels would be considered renewable as long as they are produced from crops or wood that is renewably or sustainably managed. 

http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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Total production (FDES 2.2.2.a.1) 
Production is defined as the capture, extraction or manufacture of fuels or other energy products in forms which are 
ready for general use.

29
 Total energy production originates from non-renewable and renewable sources. Total 

production corresponds to primary and secondary energy production. Thus it involves double-counting.  
 
Production from non-renewable sources (FDES 2.2.2.a.2)  
This refers to the capture, extraction or manufacture of fuels or other energy products from non-renewable sources 
in forms which are ready for general use. 
 
Production from renewable sources (FDES 2.2.2.a.3) 
This refers to the capture, extraction or manufacture of energy from renewable sources in forms which are ready for 
general use.  
 
Primary energy production (FDES 2.2.2.a.4)  
Primary production is the capture or extraction of fuels or energy from natural energy flows, the biosphere and 
natural reserves of fossil fuels within the national territory in a form suitable for use.  Inert matter removed from the 
extracted fuels and quantities reinjected, flared or vented are not included.  The resulting products are referred to as 
άǇǊƛƳŀǊȅέ ǇǊƻŘǳŎǘǎ.

30
   

 

Secondary energy production (FDES 2.2.2.a.7)  
Secondary production is the manufacture of energy products through the process of transformation of other fuels or 
energy, whether primary or secondary.  The quantities of secondary fuels reported as production include quantities 
lost through venting and flaring during and after production.  In this manner, the mass, energy and carbon within the 
primary source(s) from which the fuels are manufactured may be balanced against the secondary fuels produced.  
Fuels, electricity and heat produced are usually sold but may be partly or entirely consumed by the producer.

31
 

 

Imports of energy (FDES 2.2.2.a.5)  

Imports of energy products comprise all fuel and other energy products entering the national territory. Goods simply 
being transported through a country (goods in transit) and goods temporarily admitted are excluded, while re-
imports (i.e. domestic goods exported but subsequently readmitted) are included.  The bunkering of fuel outside the 
reference territory by national merchant ships and civil aircraft engaged in international travel is also excluded from 
imports.  bƻǘŜ ǘƘŀǘ ǘƘŜ άŎƻǳƴǘǊȅ ƻŦ ƻǊƛƎƛƴέ ƻŦ ŜƴŜrgy products should be recorded, where possible, as the country 
from which goods were imported, but not a transit country.

32
 

 
Imports of fossil and mineral energy resources calculated in term of currency correspond to the mass or volume 
imported times the price per mass or volume at which the commodities were bought from the rest of the world. 
 

Exports of energy (FDES 2.2.2.a.6)  

Exports of energy products comprise all fuel and other energy products leaving the national territory.  Goods simply 
being transported through a country (goods in transit) and goods temporarily withdrawn are excluded, while re-
exports (i.e. foreign goods exported in the same state as previously imported) are included.  Also excluded are 
quantities of fuels delivered for use by merchant ships (including passenger ships) and civil aircraft, of all 
nationalities, during international transport of goods and passengers.  bƻǘŜ ǘƘŀǘ ǘƘŜ άŎƻǳƴǘǊȅ ƻŦ ŘŜǎǘƛƴŀǘƛƻƴέ ƻŦ 

                                                 
29 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016). 
30 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
31 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016). 
32 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 

http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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energy products (i.e. the country of the last known destination as it is known at the time of exportation) should be 
recorded as a country to which these products are exported to.

33
 

 
Exports of fossil and mineral energy resources calculated in term of currency correspond to the mass or volume 
exported times the prices per mass or volume at which the commodities were sold to the rest of the world. 
 

Total energy supply (TES) (FDES 2.2.2.b)  

Represents the amount of energy that is available in the national territory during the reference period.
 34 

 It includes 
also fuels delivered to international aviation and marine bunkers which is not part of the BSES, for further 
information refer to IRES. 

35
  

 
The total energy supply is to be calculated as follow:  

   Primary energy production  
+ Import of primary and secondary energy  
-  Export of primary and secondary energy  
-  International (aviation and marine) bunkers  
-  Stock changes                                                      

= Total energy supply (TES) 

 

Final consumption of energy (FDES 2.2.2.c)  

The final consumption of energy is the final consumption of all energy products, by all users in the economy, net of 
intermediate consumption.  It refers to all fuel and energy that is delivered to users for both their energy and non-
energy uses, which do not involve a transformation process.  As defined by IRES

36
 άThe final consumption of energy 

products consists of the (a) final energy consumption, i.e. deliveries of energy products to the users located in the 
territory of reference for their energy needs such as for heat raising, transportation and electricity, and (b) non-
energy use, i.e. deliveries of energy products for use as chemical feedstoŎƪǎ ƻǊ ŦƻǊ ǳǎŜ ŀǎ Ǌŀǿ ƳŀǘŜǊƛŀƭǎέΦ   Final 
consumption of energy products represents the last stage in which the energy products are utilised and disappear 
from the statistical observation. 
  

                                                 
33  United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
34 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.128, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
35 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.71, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
36 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.72, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 

http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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4. LƴǘŜǊƴŀǘƛƻƴŀƭ ǎƻǳǊŎŜǎ ŀƴŘ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

 

4A.   Classifications and groupings 
 
Four relevant classifications pertaining to energy resources and products are described below.  The first one pertains 
to fossil energy and mineral reserves and resources while the others classify energy extraction/production activities 
and energy products. 

 
4A1. The UN Framework Classification for Fossil Energy and Mineral Reserves and Resources 
2009 (UNFC-2009).37 
 
This classification is useful to understand the different levels of stocks of available resources (or reserves) in different 
countries, as it is a flexible, universally applicable scheme for classifying-evaluating both fossil energy and mineral 
reserves and resources.  Since countries designate their layers of reserves with different denominations, this 
classification allows for a common and necessary international understanding of these classifications/evaluations.  
The classification is designed to allow the incorporation of current existing terms and definitions into the framework 
and thus to make them comparable and compatible.  The specifications set out the basic rules that are considered 
necessary to ensure an appropriate level of consistency in application.   They importantly provide additional 
instructions on how UNFC-2009 should be applied in specific circumstances. 
 

Figure 4.1 UNFC-2009 Classes and sub-classes
38

 

 

                                                 
37 UNECE (2010) United Nations Framework Classification for Fossil Energy and Mineral Reserves and Resources 2009.  ECE Energy Series No. 39, 
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf (accessed 1 March 2016) 
38 UNECE (2010) United Nations Framework Classification for Fossil Energy and Mineral Reserves and Resources 2009.  ECE Energy Series No. 39,  
pg. 9, http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf (accessed 1 March 2016) 

http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/unfc2009/UNFC2009_ES39_e.pdf
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Fossil energy and mineral reserves and resources can be classified by the UNFC-2009 classes, which divides deposits 
into two main classes, know deposits and potential deposits.  A known deposit is a deposit that has been 
demonstrated to exist by direct evidence.   A potential deposit is a deposit that has not yet been demonstrated to 
exist by direct evidence (e.g. drilling and/or sampling), but is assessed as potentially existing based primarily on 
indirect evidence (e.g. surface or airborne geophysical measurements).  
 
In the SEEA Central Framework, classes of known mineral and energy resources are defined according to 
combinations of criteria from the UNFC-2009.  

 
Both classifications categorise mineral and energy resources by looking at whether, and to what extent, projects for 
the extraction and exploration of the resources have been confirmed, developed or planned.  Based on the maturity 
of the projects the underlying resources are classified.  The UNFC-2009 and the SEEA Central Framework are based 
on a breakdown of the resources according to three criteria affecting their extraction: 

¶ Economic and social viability (E);  

¶ Field project status and feasibility (F);  

¶ Geological knowledge (G).  
 
Criterion E designates the degree of favourability of economic and social conditions in establishing the commercial 
viability of the project.  Criterion F designates the maturity of studies and commitments necessary to implement 
mining plans or development projects, extending from early exploration efforts occurring before it has been 
confirmed that a deposit or accumulation exists, to projects involving extraction and sale of a product. Criterion G 
designates the level of certainty of geologic knowledge and of potential recoverability of quantities of the resource 
concerned.

39
 

 
FDES 2013 uses the same classes as the ones of SEEA.  The SEEA and FDES classes are defined below.   
 
Class A: Commercially Recoverable Resources. This class includes deposits for projects that fall in categories E1 and 
F1 and where the level of confidence in the geological knowledge is either high (G1), moderate (G2), or low (G3).  
 
Class B: Potentially Commercially Recoverable Resources. This class includes deposits for those projects that fall in 
category E2 (or eventually E1) and at the same time in F2.1 or F2.2 and where the level of confidence in the 
geological knowledge is either high (G1), moderate (G2), or low (G3).  
 
Class C: Non-Commercial and Other Known Deposits are resources for those projects that fall in category E3 and for 
which the feasibility is categorised as F2.2, F2.3 or F4 and where the level of confidence in the geological knowledge 
is either high (G1), moderate (G2), or low (G3). 
 
The criteria are reflected in the UNFC-2009 categories.  Figure 3 provides a mapping of the UNFC-2009 categories 
which have been aggregated to the SEEA classes A, B and C.   

                                                 
39 UN, EC, FAO, IMF, OECD and WB (2014)  System of Environmental-Economic Accounting 2012- Central Framework, pg. 161,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 

http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
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Figure 4.2 Categories and Sub-categories of Mineral and Energy Resources
40

 

 
 
 

4A2. General product and energy product classifications 
 
Two product classifications are relevant for energy statistics, the Central Product Classification (CPC) and the 
Standard International Energy Product Classification (SIEC).  The CPC is a general purpose product classification, 
which besides having a primary application in the measurement of production also takes on a central role in linking 

                                                 
40 SEEA synthesis, based on UNFC-2009, UN, EC, FAO, IMF, OECD and WB (2014) System of Environmental-Economic Accounting 2012- Central 
Framework, pg. 163,  http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf 

http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf
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to other product classifications and providing a common basis for data comparisons. SIEC on the other hand is a 
classification specifically targeted at the needs of energy statistics, providing additional detail where necessary.  
While the two classifications can be linked, categories do not fully match. It is expected that future revisions of CPC 
and SIEC will lead to better harmonization between them.  
 

4A2.1. The Central Product Classification (CPC) 
For the purposes of identifying which elements and compounds are considered energy products, it is useful to 
consider the CPC ver. 2.1

41
, which provides a detailed classification of the energy products within its Section 1, 

Divisions 11, 12,  13, 17, 33, 34 and 35. 
 

Figure 4.3 Central Product Classification ver. 2.1  

 

 

 

 

                                                 
41 United Nations Statistics Division, (2008)  Central Product Classification (CPC) Ver.2.1, http://unstats.un.org/unsd/cr/registry/cpc-2.asp 

http://unstats.un.org/unsd/cr/registry/cpc-2.asp
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4A2.2. The Standard International Energy Product Classification (SIEC) 
In order to ensure cross-country and temporal comparability of the energy statistics, as well as their comparability 
with other statistics, it is of paramount importance to have internationally agreed definitions of energy products and 
their classification.  Such definitions and classification should be promoted as a basic tool for energy statistics 
compilation and dissemination both at national and international levels.  SIEC is designed to support the collection of 
data from data reporters and will: (i) facilitate and standardize the compilation and processing of energy data by 
providing a uniform, hierarchical coding system; (ii) ensure international comparability of disseminated national 
data; and (iii) facilitate linking of data on stocks and flows of energy products with data on international trade in 
energy products and other economic statistics. 
 
A detailed definition for each of the products in the SIEC is presented in the IRES (Chapter 3, Section D).  The 
hierarchy of SIEC consists of four levels, which are referred to as sections (the first level), divisions (the second level), 
groups (the third level), and classes (the fourth level).  The coding system consists of a four-digit numerical code, 
where the first digit refers to the section, the first two digits to the division, and so on.  Thus, all four digits, taken 
together, designate a particular class of the classification. 
 

Figure 4.4 Standard International Energy Product Classification
42

 
 

Section/Division/Group  Class 

0       Coal 

01      Hard coal 

011   0110   Anthracite 

012     Bituminous coal 

0121   Coking coal 

0129   Other bituminous coal 

02      Brown coal 

021   0210   Sub-bituminous coal 

022   0220   Lignite 

03      Coal products 

031     Coal coke 

0311   Coke oven coke 

0312   Gas coke 

0313   Coke breeze 

0314   Semi cokes 

032   0320   Patent fuel 

033   0330   Brown coal briquettes (BKB) 

034   0340   Coal tar 

035   0350   Coke oven gas 

036   0360   Gas works gas (and other manufactured gases for dist.) 

037     Recovered gases 

0371   Blast furnace gas 

0372   Basic oxygen steel furnace gas 

0379   Other recovered gases 

039   0390   Other coal products 

1       Peat and peat products 

11      Peat 

111   1110   Sod peat 

112   1120   Milled peat 

                                                 
42 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pgs. 31-34, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 

http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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12      Peat products 

121   1210   Peat briquettes 

129   1290   Other peat products 

2       Oil shale / oil sands 

20      Oil shale / oil sands 

200   2000   Oil shale / oil sands 

3       Natural gas 

30      Natural gas 

300   3000   Natural gas 

4       Oil 

41      Conventional crude oil 

410   4100   Conventional crude oil 

42      Natural gas liquids (NGL) 

420   4200   Natural gas liquids (NGL) 

43      Refinery feedstocks 

430   4300   Refinery feedstocks 

44      Additives and oxygenates 

440   4400   Additives and oxygenates 

45      Other hydrocarbons 

450   4500   Other hydrocarbons 

46      Oil products 

461   4610   Refinery gas 

462   4620   Ethane 

463   4630   Liquefied petroleum gases (LPG) 

464   4640   Naphtha 

465     Gasolines 

4651   Aviation gasoline 

4652   Motor gasoline 

4653   Gasoline-type jet fuel 

466     Kerosenes 

4661  Kerosene-type jet fuel 

4669   Other kerosene 

467     Gas oil / diesel oil and Heavy gas oil 

4671   Gas oil / Diesel oil 

4672   Heavy gas oil 

468   4680   Fuel oil 

469     Other oil products 

4691   White spirit and special boiling point industrial spirits 

4692   Lubricants 

4693   Paraffin waxes 

4694   Petroleum coke 

4695   Bitumen 

4699   Other oil products n.e.c. 

5       Biofuels 

51      Solid biofuels 

511     Fuelwood, wood residues and by-products 

5111   Wood pellets 

5119   Other Fuelwood, wood residues and by-products 

512   5120   Bagasse 

513   5130   Animal waste 

514   5140   Black liquor 
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515   5150   Other vegetal material and residues 

516   5160   Charcoal 

52      Liquid biofuels 

521   5210   Biogasoline 

522   5220   Biodiesels 

523   5230   Bio jet kerosene 

529   5290   Other liquid biofuels 

53      Biogases 

531     Biogases from anaerobic fermentation 

5311   Landfill gas 

5312   Sewage sludge gas 

5319   Other biogases from anaerobic fermentation 

532   5320   Biogases from thermal processes 

6      Waste 

61      Industrial waste 

610   6100   Industrial waste 

62      Municipal waste 

620   6200   Municipal waste 

7      Electricity 

70      Electricity 

700   7000   Electricity 

8      Heat 

80      Heat 

800   8000   Heat 

9      Nuclear fuels and other fuels n.e.c. 

91      Uranium and plutonium 

910   9100   Uranium and plutonium 

92      Other nuclear fuels 

920   9200   Other nuclear fuels 

99      Other fuels n.e.c. 

990   9900   Other fuels n.e.c. 

bƻǘŜΥ ά/ƻŀƭ tǊƻŘǳŎǘǎέ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ƘŀǊŘ Ŏƻŀƭ ŀƴŘ ōǊƻǿƴ ŎƻŀƭΦ άtŜŀǘ ǇǊƻŘǳŎǘǎέ ǊŜŦŜǊ ǘƻ ǇǊƻŘǳŎǘǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǇŜŀǘΦ άhƛƭ 
ǇǊƻŘǳŎǘǎέ ǊŜŦŜǊ ǘƻ ǇǊƻŘǳŎǘǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǇǊƻŎŜǎǎƛƴƎ ƻŦ ŎƻƴǾŜƴǘƛƻƴŀƭ ŎǊǳŘŜ ƻƛƭΣ NGLs, other Hydrocarbons, refinery feedstock, etc. 

 
 

4A3.The International Standard Industrial Classification of All Economic Activities (ISIC), Rev. 4. 
In terms of the relevant classification for activities related to mineral extraction, resources extracted, transformed 
and distributed are classified in activities such as mining and quarrying, and the production and supply of energy.  
Extraction activities that fall under ISIC Rev. 4, Section B mining and quarrying Division 05, 06, 0721, 0892, 091, 099.  
Transformation activities fall under Division 19 Manufacture of coke and refined petroleum products; and Section D 
Electricity, gas, steam and air conditioning supply.  Distribution activities fall under Division 35, Group 351 Electric 
power generation, transmission and distribution, as well as Group 352 Manufacture and distribution of gas. 
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Figure 4.5 ISIC Rev. 4 Section B Mining and quarrying 

 

 

 

 
é 

 

 

 
é 

 
é 

 
é 
Section D Electricity, gas, steam and air conditioning supply 

 
 
Energy is used (or consumed) by all economic activities and households. In order to make proper policy interventions 
to improve the efficiency of energy use, statistics on the final consumers of energy is needed.  The breakdown of 
final consumption of energy by users should also be based on ISIC. 
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4B.   Reference to international statistical recommendations, frameworks and 
standards 
 
The internationally recommended concepts and methodologies for energy statistics can be found in the 
International Recommendations for Energy Statistics (IRES).

43
 A summary of its main recommendations and 

encouragements can be found in Chapter 1, Section F. 
 
The main purpose of IRES is to strengthen energy statistics as part of official statistics by providing recommendations 
on concepts and definitions, classifications, data sources, data compilation methods, institutional arrangements, 
approaches to data quality, metadata and dissemination policies.  Developing energy statistics in compliance with 
IRES will make these statistics more consistent with other fields of economic statistics.  
 
With respect to the scope of energy statistics in IRES, the recommendations contained in this publication are focused 
on basic energy statistics and energy balances.  The basic energy statistics refer to statistics on energy stocks in the 
economy and their flows, energy infrastructure, performance of the energy industries, and the availability of energy 
resources within the national territory of a given country during a reference period.  The energy balances are an 
accounting framework for compilation and reconciliation of data on all energy products entering, exiting and used 
within that territory.  In addition, IRES provides a brief description of some of the uses of basic energy statistics and 
balances such as the compilation of environmental-economic accounts, indicators and greenhouse gas emissions.  
UNSD and the Oslo Group are working on the Energy Statistics Compilers Manual that will provide detailed guidance 
to countries.

44
  

 
Additional conceptual and methodological guidance for energy statistics compilation can be found in the Energy 
Statistics Manual OECD-IEA-Eurostat, 2005.

45
 

 
Energy accounts can also be compiled using the System of Environmental-Economic Accounting (SEEA) Central 
Framework (CF) methodology.  The SEEA Central Framework can be found on the UNSD website 
http://unstats.un.org/unsd/envaccounting/seearev/.  SEEA-Energy is a SEEA 'sub-system', currently under 
development, and it aims to provide compilers and analysts with agreed concepts, definitions, classifications, tables, 
and accounts for energy and energy-related air emission accounts. SEEA-Energy expands and elaborates on guidance 
on accounting included in the IRES.  The SEEA Energy draft document is available from 
http://unstats.un.org/unsd/envaccounting/seeae/chapterList.asp.  More detailed information about the links 
between these energy statistics and SEEA accounts can be found in section 6B.  
  
 
 

4C.   Sources of global and regional environment statistics and indicators series 
 

UNSD Energy Statistics 

UNSD collects energy statistics from more than 190 countries and updates and maintains the Energy Statistics 
Database, which contains energy statistics for the period 1950-2013.  The statistics cover production, trade, 
transformation and final consumption (end-use) for a range of primary and secondary energy products derived from 
conventional, non-conventional or renewable energy sources.  The Energy Statistics Database can be accessed from 
http://unstats.un.org/unsd/energy/edbase.htm 

                                                 
43 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70, 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
44 UNSD & Oslo Group (unpublished) Energy Statistics Compilers Manual,  draft outline and chapters 
http://oslogroup.org/index.asp?page=escmmainpage.html  
45 OECD, IEA, Eurostat (2005) Energy Statistics Manual, http://www.iea.org/publications/freepublications/publication/statistics_manual.pdf 
  
 

http://unstats.un.org/unsd/envaccounting/seearev/
http://unstats.un.org/unsd/envaccounting/seeae/
http://unstats.un.org/unsd/envaccounting/seeae/chapterList.asp
http://unstats.un.org/unsd/energy/edbase.htm
http://unstats.un.org/unsd/energy/edbase.htm
http://unstats.un.org/unsd/energy/edbase.htm
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
http://oslogroup.org/index.asp?page=escmmainpage.html
http://www.iea.org/publications/freepublications/publication/statistics_manual.pdf
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The database is also available in non-aggregated format on-line through UNdata (http://data.un.org/).  The Energy 
Statistics Database provides statistics on production, trade, transformation and consumption (end-use) for solid, 
liquid, and gaseous fuels, electricity, and heat.  The database contains data in their original units (e.g. metric tons, 
GWh) as well as calorific values to allow interfuel comparison in a common energy unit (terajoules). 

The main source of information for the Energy Statistics Database is the UNSD Annual Questionnaire on Energy 
Statistics which is sent every year to national statistical offices, ministries of energy or other authorities responsible 
for energy statistics in the countries.  Additional sources of information for the database include national, regional 
and international statistical publications - including, but not limited to publications from: the International Energy 
Agency (IEA), the Statistical Office of the European Union (Eurostat), the International Atomic Energy Agency (IAEA), 
the Organization of the Petroleum Exporting Countries (OPEC), and Latin American Energy Organization (OLADE).  
UNSD prepares estimates where official data are incomplete or inconsistent. 

The annual publication Energy Statistics Yearbook is a collection of internationally comparable energy statistics 
covering the most recent years in the database.

46
 The database also contributes to various statistical publications of 

UNSD, such as the Statistical Yearbook. 

In turn, the annual publications Energy Balances and Electricity Profiles present energy data for selected countries in 
an energy balance format showing the total picture of energy production, transformation and consumption of 
energy products.  It contains basic statistics for more than 200 countries/territories.  

The International Energy Agency (IEA) 

IEA is an autonomous organisation which works to ensure reliable, affordable and clean energy for its 29 member 
countries and beyond.  The IEA's four main areas of focus are: energy security, economic development, 
environmental awareness, and engagement worldwide. Founded in response to the 1973/4 oil crisis, the IEA's initial 
role was to help countries co-ordinate a collective response to major disruptions in oil supply through the release of 
emergency oil stocks.47 

IEA collects data though various energy questionnaires
48

 and disseminates on its website
49

 its statistical databases, 
including energy balance flows and energy indicators at the national, regional and global level.  It also produces the 
CO2 Emissions from Fuel Combustion database.

50
  IEA also presents yearly publications, such as Key World Energy 

Statistics, Energy Statistics of OECD countries, Energy Statistics and Balances for non-OECD countries, World Energy 
Outlook,  as well as publications for sale on various energy products such as coal, oil and natural gas information, 
electricity, renewables, energy balances, etc. 

 

The International Renewable Energy Agency (IRENA) 

IRENA is an intergovernmental organisation that supports countries in their transition to a sustainable energy future, 
and serves as the principal platform for international cooperation, a centre of excellence, and a repository of policy, 
technology, resource and financial knowledge on renewable energy.   IRENA promotes the widespread adoption and 
sustainable use of all forms of renewable energy, including bioenergy, geothermal, hydropower, ocean, solar and 
wind energy in the pursuit of sustainable development, energy access, energy security and low-carbon economic 
growth and prosperityέ.

51
 With over 100 states and the European Union as members, and active participation by 

                                                 
46 United Nations Statistics Division, Energy Statistics Yearbook, http://unstats.un.org/unsd/energy/yearbook/default.htm. 
47 International Energy Agency, http://www.iea.org/about/  
48 International Energy Agency, Energy Questionnaires http://www.iea.org/statistics/resources/questionnaires/ 
49 International Energy Agency, Statistical Databases  http://www.iea.org/statistics/ 
50 International Energy Agency, CO2 Emissions from Fuel Combustion database 
http://data.iea.org/payment/products/115-co2-emissions-from-fuel-combustion-2016-edition.aspx 
51 International Renewable Energy Agency, http://www.irena.org/home/index.aspx?PriMenuID=12&mnu=PriPriMenuID=12&mnu=Pri 

http://data.un.org/
http://unstats.un.org/unsd/energy/quest.htm
http://unstats.un.org/unsd/energy/quest.htm
http://unstats.un.org/unsd/energy/yearbook/default.htm
http://unstats.un.org/unsd/energy/balance/default.htm
http://unstats.un.org/unsd/energy/yearbook/default.htm
http://www.iea.org/about/
http://www.iea.org/statistics/resources/questionnaires/
http://www.iea.org/statistics/
http://www.irena.org/home/index.aspx?PriMenuID=12&mnu=PriPriMenuID=12&mnu=Pri
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many more signatories and applicants for membership around the world, IRENA helps countries achieve their clean 
energy potential and promotes renewable resources and technologies as the key to a sustainable future.

52
 

 
With a mandate from countries around the world, IRENA encourages governments to adopt enabling policies for 
renewable energy investments, provides practical tools and policy advice to accelerate renewable energy 
deployment, and facilitates knowledge sharing and technology transfer to provide clean, sustainable energy for the 
ǿƻǊƭŘΩǎ ƎǊƻǿƛƴƎ ǇƻǇǳƭŀǘƛƻƴ.

53
 

 
IRENA provides statistics and spatialized data about renewable energy through: 

¶ The Global Renewable Energy Atlas, hosted on the IRENA website, which maps solar, and wind sources country 
by country; 

¶ Renewable Energy Country Profiles.
54

 
 

Various publications from IRENA analyse the main global trends in renewable energy production and use around the 
world.

55
 Additionally, IRENA features the Renewable Energy Policies and Measures Database

56
, as well as the Studies 

on Renewable Energy Potential
57

 around the world including wind, solar, biomass, hydro, marine and geothermal. 

 

The International Atomic Energy Agency (IAEA) 

IAEA was established in 1957 to ensure safe management of the uprising developments on nuclear energy. Today, 
IAEA is also known as Atoms for Peace within the UN family

58
 and its mandate is to facilitate, develop and share 

technology advances and governance among its over 160 nation members to ensure a safe, responsible and peaceful 
use of nuclear technologies.  On its Medium Term Strategy (2012-2017)

59
, the IAEA has strengthened its focus on 

supporting global socio-economic development by becoming a reliable source of information to policy makers and 
experts in matters such as human health, cancer treatment, food security, water resource management, industrial 
applications and environmental monitoring.  
 
 
IAEA releases the following annual reports: 
 
¶ IAEA Annual Report, contains statistics on Nuclear Technology, Nuclear Safety and Security and, Technical 

Cooperation.60
  

¶ Nuclear Safety Review, covers issues and trends in nuclear, radiation, transport, and radioactive waste safety.61
  

¶ Nuclear Technology Review, biennial, reports on the global status and trends in fields of nuclear science and 

technology.62
  

 
 
 

                                                 
52 International Renewable Energy Agency, http://www.irena.org/home/index.aspx?PriMenuID=12&mnu=PriPriMenuID=12&mnu=Pri 
53 International Renewable Energy Agency, http://www.ire na.org/Menu/index.aspx?PriMenuID=13&mnu=Pri 
54 International Renewable Energy Agency, Reports and papers, 
http://www.irena.org/Publications/index.aspx?mnu=cat&PriMenuID=36&CatID=141 
55 International Renewable Energy Agency, Reports and papers, 
http://www.irena.org/Publications/index.aspx?mnu=cat&PriMenuID=36&CatID=141 
56 International Renewable Energy Agency, Global Renewable Energy Policies and Measures,  
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=35&CatID=109&SubcatID=158&RefID=158&SubID=170&MenuType=Q 
57 International Renewable Energy Agency, Studies, http://www.irena.org/potential_studies/ 
58 The International Atomic Energy Agency - IAEA (2015)  https://www.iaea.org/about   
59 The International Atomic Energy Agency - L!9! όнлмрύ άMedium Term Strategy 2012ςнлмтέ,  
https://www.iaea.org/sites/default/files/mts2012_2017.pdf  
60 International Atomic Energy Agency (2014) IAEA Annual Report 2014, https://www.iaea.org/sites/default/files/gc59-7_en.pdf 
61 International Atomic Energy Agency (2014) Nuclear Safety Review 2014,   

https://www.iaea.org/About/Policy/GC/GC58/GC58InfDocuments/English/gc58inf-3_en.pdf 
62 International Atomic Energy Agency (2015)  Nuclear Technology Review 2015, https://www.iaea.org/sites/default/files/ntr2015.pdf 

http://www.irena.org/home/index.aspx?PriMenuID=12&mnu=PriPriMenuID=12&mnu=Pri
http://www.irena.org/Menu/index.aspx?PriMenuID=13&mnu=Pri
http://www.irena.org/Publications/index.aspx?mnu=cat&PriMenuID=36&CatID=141
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=35&CatID=109&SubcatID=158&RefID=158&SubID=170&MenuType=Q
http://www.irena.org/potential_studies/
https://www.google.com/url?q=https%3A%2F%2Fwww.iaea.org%2Fabout&sa=D&sntz=1&usg=AFQjCNGEXJPtQZvwjhKSgolFbrKZL237pA
https://www.google.com/url?q=https%3A%2F%2Fwww.iaea.org%2Fsites%2Fdefault%2Ffiles%2Fmts2012_2017.pdf&sa=D&sntz=1&usg=AFQjCNEiPgM9KpI192_ilZoHzu17wiAzWQ
https://www.google.com/url?q=https%3A%2F%2Fwww.iaea.org%2Fsites%2Fdefault%2Ffiles%2Fgc59-7_en.pdf&sa=D&sntz=1&usg=AFQjCNHBnrKWN3Scp8m1PzGES8XDz0SZbg
https://www.google.com/url?q=https%3A%2F%2Fwww.iaea.org%2FAbout%2FPolicy%2FGC%2FGC58%2FGC58InfDocuments%2FEnglish%2Fgc58inf-3_en.pdf&sa=D&sntz=1&usg=AFQjCNEl2GXWNKSsL2ctnsuHoxw_UX_CdQ
https://www.google.com/url?q=https%3A%2F%2Fwww.iaea.org%2Fsites%2Fdefault%2Ffiles%2Fntr2015.pdf&sa=D&sntz=1&usg=AFQjCNFjsKdd2x1M1WIzvEfk6r6DTQFy1A
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The Joint Organization Data Initiative (JODI-Oil AND JODI-Gas) 

The Joint Organization Data Initiative ς JODI-Oil
63

, originated in the 1990s in response to the urgent need for a 
centralized, reliable and transparent database containing global oil market data with the aim to improve oil price 
volatility.  Six international organizations, representing 90% of the oil global supply and demand, committed to 
submit monthly statistics from their country members via a questionnaire focused on 42 key oil data points.   In 
2008, JODI expanded to cover natural gas market data (JODI-Gas) which, as of today, includes 80% of the global 
natural gas market information.

64
 

 
The JODI questionnaire and reports focus on key areas such as internal production, imports and exports, product 
transfers, direct use, stocks and demand.  The information can be consulted by participating country and month of 
the year.

65
 

 

The Organization of the Petroleum Exporting Countries (OPEC)
66

 produces statistics about petroleum and natural 
gas reserves, production and trade of its member countries every year.  

 

Regional Sources: 

The Latin American Energy Organization (OLADE)  

OLADE features a system of energy information for the Latin American region (in Spanish: Sistema de Información 
Energética Regional)

67
 featuring regional and country level statistics on energy.  

 

 

 

  

                                                 
63 Joint Organization Data Initiative ς JODI-Oil (2015), https://www.jodidata.org/oil/  
64 Joint Organization Data Initiative ς JODI-Gas (2015), https://www.jodidata.org/gas/  
65 Joint Organization Data Initiative ς JODI-Oil  (2015), https://www.jodidata.org/  
66 Organization of the Petroleum Exporting Countries, http://www.opec.org/opec_web/en/index.htm  
67 Latin American Energy Organization, System of energy information,  http://www.olade.org/producto/sie-regional/?lang=en 

https://www.google.com/url?q=https%3A%2F%2Fwww.jodidata.org%2Foil%2F&sa=D&sntz=1&usg=AFQjCNEC0-u3tQT6WospuiYrSl-DyM6eDA
https://www.google.com/url?q=https%3A%2F%2Fwww.jodidata.org%2Fgas%2F&sa=D&sntz=1&usg=AFQjCNHl8shT-Dqt4ytbMQE-53Brh6ZzkQ
https://www.google.com/url?q=https%3A%2F%2Fwww.jodidata.org%2F&sa=D&sntz=1&usg=AFQjCNHxlpFottRvFEPDbNnrLa70WcSfvQ
http://www.opec.org/opec_web/en/index.htm
http://www.olade.org/producto/sie-regional/?lang=en
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5. 5ŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ǎƻǳǊŎŜǎ ƻŦ Řŀǘŀ 
 
In general, the production of energy from non-renewable and renewable sources is captured under the economic 
activities ISIC Rev. 4.  Energy products resulting from extraction and transformation activities can be classified 
according to the Standard International Energy Product Classification (SIEC) contained in the IRES.

68
 For further detail 

see section 4A2 Classifications above. 
 

For the variables relating to energy reserves and production (fossil fuels stocks and extraction), most countries 
engaged in their production collect and disseminate these basic statistics on a regular basis, and the ones that 
import them, usually present statistics informing on energy products trade.  
 
Environment statistics about energy resources and their use are commonly collected and disseminated by 
specialized institutions such as the energy authorities and/or the national statistical offices.  
 
Scope 

The scope comprises all energy stocks and flows, including energy resources, energy extracted/produced, energy 
products traded, and energy consumed for all energy products and types of energy sources. 
 
Statistical unit 

For practical purposes of energy statistics, IRES differentiates and defines the following statistical units: enterprise, 
establishment, kind-of-activity unit, unit of homogeneous production and household. The recommendation of IRES 
is that the statistical units in energy statistics should ideally be the establishment and households.  The 

establishment is recommended because it is the most detailed unit for which the range of data required is normally 
available.  In order to be analytically useful, data need to be grouped according to such characteristics as kind-of-
activity, geographical area and size, and this is facilitated by the use of the establishment unit.  The enterprise unit is 
an economic entity which may be engaged in one or more productive activities in one or more locations; it may 
consist of several establishments.  In practice, in the majority of the cases, the establishment and the enterprise are 
the same units.  Where this is not the case, in general, it is recommended that large enterprises engaged in many 
economic activities that belong to different industries be broken up into one or more establishments, provided that 
smaller and more homogeneous units can be identified for which data may be meaningful.

69
     

 
The collection of information about the environment, particularly as it concerns environmental assets, requires 
consideration of appropriate statistical units for the environment, reflecting the parts of the environment for which 
statistics may be collected and presented.  Examples include inland water bodies (lakes, rivers, etc.), specific 
deposits of mineral resources, forests and fish stocks.  While, in some cases, it will be possible to align the 
environmental statistical unit and an associated economic unit, this should not be expected.
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Measurement unit  

This section is synthetized from IRES Chapter 4 Measurement Units and Conversion Factors.
71

 Energy products are 
measured in physical units by their mass, volume, and energy content.  The measurement units that are specific to 
an energy product and are employed at the point of measurement of the energy flow are often referred to as 

                                                 
68 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.70,  
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016)  
69 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.89,  
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
70 UN, EC, FAO, IMF, OECD and WB (2014) System of Environmental-Economic Accounting 2012- Central Framework, pg. 31,  
http://unstats.un.org/unsd/envaccounting/seeaRev/SEEA_CF_Final_en.pdf. 
71 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.51 onwards. 
http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
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άƻǊƛƎƛƴŀƭέ ƻǊ άƴŀǘǳǊŀƭέ ǳƴƛǘǎΦ  Coal, for example, is generally measured by its mass and crude oil by its volume.  Cross-
ŦǳŜƭ ǘŀōǳƭŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ǘƘŜ ŜƴŜǊƎȅ ōŀƭŀƴŎŜǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ŀ άŎƻƳƳƻƴ ǳƴƛǘέ ǘƻ ŀƭƭƻǿ ŎƻƳǇŀǊƛǎƻƴ ŀŎǊƻǎǎ ŜƴŜǊƎȅ 
products.  ¢ƘŜǎŜ άŎƻƳƳƻƴέ ǳƴƛǘǎ ŀǊŜ ǳǎǳŀƭƭȅ ŜƴŜǊƎȅ ǳƴƛǘǎ ŀƴŘ ǊŜǉǳƛǊŜ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ ŀƴ ƻǊƛƎƛƴŀƭ ǳƴƛǘ ǘƘǊƻǳƎƘ 
the application of an appropriate conversion factor.

72
 When different units are used to measure a product, the 

compiler is left with the task of converting units which, in the absence of specific information on the products 
necessary for the conversion between different units (such as density, gravity and calorific value), may lead to 
discrepancies.  

 
IRES Chapter 4 provides a review of the measurement units used for energy statistics, explains the concepts of 
άƻǊƛƎƛƴŀƭέ ŀƴŘ άŎƻƳƳƻƴέ ǳƴƛǘǎΣ ŀƴŘ ǇǊŜǎŜƴǘǎ ŘŜŦŀǳƭǘ ŎƻƴǾŜǊǎƛƻƴ factors to use in the absence of country or region 
specific calorific values.  It also states that the only energy unit in the International System of Units is the Joule and it 
is usually used in energy statistics as a common unit, although other energy units are also applied (e.g., toe, GWh, 
Btu, calories, etc.).  IRES recommends the use of the joule as a common unit.  It is further recommended that 
national and international agencies responsible for energy statistics always clearly define the measurement units as 
well as the common units used.  The conversion factors and the methods used to convert original physical units into 
the chosen common unit or units should be described in energy statistics metadata and be readily accessible to 
users.  In addition, it should be made clear whether energy units are defined on a gross or net calorific basis.  
 
Sources and institutions  

Because different energy statistics have different sources and may be produced by different institutions, it is useful 
to group them to describe the data collection/compilation processes.  Below, a description of the type of sources, 
the main institutional partners and availability of statistics are provided by grouping the individual statistics about 
energy resources in five groups. 
 

a) Energy stocks 
Fossil energy resources or stocks that are available in countries are usually estimated by the petroleum, mining, 
energy and/or geological authorities.  The statistical source can include a combination of geological surveys and 
studies as well as expert estimation.  Currently, most countries with important fossil energy resources produce 
estimation of stocks or reserves by fuel regularly, as it is highly relevant for economic production prospects. Levels of 
estimated fossil energy stocks or oil/gas/coal may vary over time, as determined by the geological, economic and 
technological information affecting the known reserves.  Estimations are presented in physical units for the most 
important fossil energy resources in each country. 
 

b) Energy stocks reappraisals, reclassifications and catastrophic losses 
Petroleum, gas and coal stocks reappraisals, reclassifications and eventual catastrophic losses are usually estimated 
and reported by the petroleum/mining/energy and/or geological authorities in each country.  These estimations are 
generally based on field observation and expert knowledge and assessment taking into consideration geological, 
economic and technological factors that affect these variables.  Levels of disaggregation and periodicity for variables 
affecting oil/gas/coal stocks (other than extraction) can vary, but annual data is usually produced.  These statistics 
are usually presented in physical units. 
 

c) Energy production/extraction 
The main statistics on fossil energy production/extraction are usually produced by the NSO and/or 
petroleum/gas/coal and/or geological authorities, and the industrial/economic authorities depending on the 
institutional set up of the country.  Surveys are a common form of data collection, which can include economic 
surveys or specialized industrial surveys.  The main statistics on extraction of energy from non-renewable resources 
are obtained from economic statistics on mining as well as energy statistics.  Currently, most countries with 
important fossil energy production produce these statistics regularly with dissemination for public use.  Levels of 
disaggregation and periodicity for the energy production/extraction may vary, but quarterly and annual statistics are 

                                                 
72 The detailed description of units of measure was provided in Energy statistics: definitions, units of measure and conversion factors, Studies in 
Methods, Series F, No. 44, United Nations, New York, 1987 and in IEA/Eurostat  Energy Statistics Manual, Paris, 2005, Chapter 1, Section 5. 
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usually produced in most countries, disaggregated by product.  Statistics on production/extraction are presented in 
both physical units and monetary units for the fossil energy products produced in each country. 
 

d) Trade of energy products 
Trade of energy products including exports and imports (in quantity and in value incorporating prices) are regularly 
produced within commodity trade statistics by the NSO and/or the economic and/or trade/authority, habitually 
based on administrative records produced by the trade and/or the customs authorities in each country.  For fossil 
fuel importing countries that do not produce oil, natural gas and/or coal themselves, these statistics are the only 
source of their supply of non-renewable energy statistics.  Levels of disaggregation and periodicity for the non-
renewable energy products traded can vary, but quarterly and annual statistics are usually produced and 
disseminated in most countries. Statistics are usually presented in both physical units and monetary units. 
 

e) Production, supply and final consumption of energy 
Primary and secondary production, and renewable and non-renewable energy production and final consumption 
statistics are primarily produced by the energy/electricity authorities and possibly by the NSO in the form of energy 
statistics and energy balances.  These institutions usually collect and disseminate these statistics on physical and 
monetary value, with varied periodicity as informational needs require, but in general, annual production of these 
statistics is common. 
 
The most important statistics cover the production of energy by the different types of energy from non-renewable 
and renewable sources, production of primary and secondary energy, total energy supply and the final consumption 
of energy.  Both total production of primary and secondary energy can be disaggregated by energy resource used or 
fuel, as regularly produced for national energy balances.  Total primary energy production is a very important 
statistic for countries.  Final consumption of energy, broken down by economic activity and households is very 
important to compile indicators about energy intensity and efficiencies, depending on the most energy-intense 
economic activities in a given country.  Further detail is provided in IRES Chapter 8.
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Aggregation 

Some degree of aggregation and disaggregation of the energy resources, products extracted and produced, as well 
as final consumption will be necessary, depending on the information objectives of such statistical operations.   
 
Temporal aspects 
Energy statistics and energy balances are produced annually in most countries. Some statistics on production and 
trade of crude oil, natural gas and oil products can be produced per quarter and even monthly, depending on their 
importance to the national economy.  IRES recommends that the Energy Balances are produced with a periodicity of 
one year.  From the environment statistics production perspective, the energy statistics series to be compiled within 
this sub-component, can also accommodate a periodicity of one year.  

Seasonal variation can affect some series, namely production from renewables such as wind and solar, as well as 
hydroelectric because dry/rainy seasons affect the water in their reservoirs.  This should be considered when 
examining and compiling statistics about these energy production and use processes. 
 
Spatial aspects 
Electricity production and use, as well as installed capacity can also be aggregated from primary available statistics.  
When produced primarily incorporating administrative or geospatial dimensions, energy statistics can be 
disaggregated by subnational administrative or spatial unit as necessary from the environment statistics perspective. 
 
 
 

                                                 
73 United Nations (2016) International Recommendations for Energy Statistics. ST/ESA/STAT/SER.M/93, pg.130-133 onwards. 
http:/ /unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf (accessed 1 March 2016) 
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Other aspects 
It is important to produce statistics by individual energy commodities as this is significant for management of non-
renewable resources in a sustainable way.  However, to show fuel requirements in terms of a principal product 
statistics can also be produced by aggregating over energy commodities to show quantities in energy equivalent 
units, e.g. oil and coal can be aggregated to quantity of oil equivalent. 
 
It is also important to link the final consumption of energy to economic activities to ISIC Rev. 4 activities.   
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6. ¦ǎŜǎ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ 
 

6A.   Potential presentation/dissemination formats 
 
The following images illustrate some of the potential dissemination formats for the supply, consumption and 
balances at the national levels.  
 
 

Figure 6.1 Average Annual Crude Oil Production National Energy Board ς Canada 
 
10³m³/d                             106 bbl/d 

 
 

Source: National Energy Board Canada (2015) Canadian Energy Overview 2014: Energy Briefing Notes, 
https://www.neb-one.gc.ca/nrg/ntgrtd/mrkt/vrvw/2014/index-eng.html 
 

Shows statistics on production of oil by type of oil product in volume (barrels per day).

Sources: Provincial energy agencies, Offshore Petroleum Boards and NEB 

https://www.neb-one.gc.ca/nrg/ntgrtd/mrkt/vrvw/2014/index-eng.html

















