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In recent years, primary energy consumption in the
world constantly increased. Since the Second World
War it rose to a current level (2009) of 131 million
gigawatt hours. This trend was only interrupted by a
slight decrease from 1979 to 1982, which was due to
the second oil crisis. In 2008, the worldwide recession
led to another decrease, particularly observed in the
United States (– 5.0 percent), the European Union
(– 5.6 percent) and Russia (– 6.4 percent). In China,
however, consumption increased by 8.7 percent.
Generally, a decline by 1.1 percent was noticed
throughout the world. This article gives a short
overview of the primary and final energy consump-
tion and the related global connections.

First, it is necessary to differentiate between primary
and final energy. Primary energy describes the energy
stored in fossil energy sources like oil, coal and gas. In
addition to that there is energy from uranium and bio-
mass as well as energy from physical processes driven
by solar radiation, wind and hydraulic power. In con-
trast, final energy is energy actually available to the
final consumer. The flow from energy production to
its consumption is displayed by energy balances that
show the quantity, transformation and consumption
of energy in a country or economic area are shown
during a certain period (see AG Energiebilanzen
2010). They provide information about both the
amount and structure of energy consumption, the
share of imported and exported energy as well as con-
sumption patterns and conversion losses. They also
constitute the basis for determining CO2 emissions.
Generally, energy balances are a prerequisite for eco-
nomic and energy policy decisions and forecasts. 

The global primary energy consumption per capita is
shown in the first map of Figure 1. It reflects the con-

sumer demand for energy, which depends on a coun-

try’s stage of development and the energy awareness

of the people. Among the countries with the highest

energy consumption per capita are the countries of

the Arab Peninsula, Scandinavian countries and

industrialized countries such as the United States,

Canada or Australia. China only is in the middle of

the per capita consumption since large parts of the

country are not industrialized, while its total energy

consumption is in second place worldwide, after the

United States. The map below shows the share of final

energy consumption in primary energy supply, which

varies globally from 100 percent to 40 percent, with

Luxembourg on the top. Germany is highly-ranked

with a share of 70 percent, whereas Qatar, compared

to high final energy consumption per capita, has a rel-

atively small share of final demand (IEA 2010).

Rising final energy consumption per capita leads to a

declining share of consumed final energy in primary

energy. This is especially apparent in countries that

export most of their primary energy such as Qatar,

United Arab Emirates and Kuwait. 

High energy consumption per capita does not neces-

sarily mean that a country consumes much of the

energy resources. Iceland, for example, possesses a

sufficient amount of energy from hot springs and

water power, so that only 30 percent of its primary

energy needs to be imported from fossil fuels.

Consequently, energy costs are very low compared to

world standards. This provides incentives to shift

energy-intensive processing of raw materials to

Iceland. As a result, the primary energy consumption

(and thus the statistical per capita consumption) is

high without Icelandic consumers being responsible

for this.

In order to limit the consumption of energy, many

countries already have established different regula-

tions. Since a majority of energy consumption takes

place in buildings (in Germany up to 40 percent),

regulations are often introduced in this sector. In

Germany, the Energy Conservation Act was passed

in 2002, requiring minimum technical standards for

old and new buildings. This new method of deter-

mining thresholds of energy consumption affects* Ifo Institute for Economic Research.
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PRIMARY ENERGY

Source: IEA (2010).
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existing buildings as well as new buildings. Rather
than defining a maximum annual heating demand
and minimum thermal insulation for plant-specific
heat protection, the new rules relate to the annual
primary energy demand. Besides the heating demand
this measure also includes the amount of energy
used for heating water. Regulations also concern the
energy consumption of cars and the energy efficien-
cy of the industrial sector. In 2009, a new system of
a combined CO2 and cubic capacity related taxation
of cars was enacted in Germany. In addition to the
capacity and the type of engine, the tax rate is
defined by the amount of CO2 emissions (Umwelt-
bundesamt 2009).

The United States held the top position of worldwide
total energy consumption in 2008 with a share of
20 percent and had thereby overtaken China (BP
2010). Interestingly, 25 percent of the world’s popula-
tion, mainly located on the northern hemisphere, uses
75 percent of the available primary energy (Katalyse-
Institut 2011). Against the background of rising glob-
al energy demand, it is essential to further discuss
approaches for the regulation, conservation and dis-
tribution of energy consumption on a regional as well
as global scale. 

References

AG Energiebilanzen (2010), Vorwort zu den Energiebilanzen für die
Bundesrepublik Deutschland, http://www.ag-energiebilanzen.de/view-
page.php?idpage=5.

BP (2010), Review of World Energy 2010, http://www.bp.com/liveas-
sets/bp_internet/globalbp/globalbp_uk_english/reports_and_publi-
cations/statistical_energy_review_2008/STAGING/local_assets/2010
_downloads/Statistical_Review_of_World_Energy_2010.xls..

International Energy Agency (IEA, 2010), Data Services Database,
http://data.iea.org/ieastore/default.asp?

Katalyse – Institut für angewandte Umweltforschung (2011), Energie,
http://www.umweltlexikon-online.de/RUBenergie/Energie.php.

Umweltbundesamt (2009), Kraftstoffverbrauch, http://www.umwelt-
bundesamt-daten-zur-umwelt.de/umweltdaten/public/theme.do?
nodeIdent=2330.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


