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Global energy systems

ÅHow can one define a global energy systems?

ïNo clear example

ÅNaturally, it must be significant on a global scale

ïVery localized energy systems are unimportant

ïWalrus lard is an important fuel for certain Inuits, but 

entirely negligible on a global scale

ÅPlace the limit at 1% of current global energy supply

ïThen global energy systems provide must more than 100 

million tons of oil equivalents (Mtoe) of primary energy



World energy supply

Source: IEA



Wind and Solar energy in the 

global energy supply context

Source: IEA Renewables in Global Energy Supply Fact Sheet



Present global energy systems

ÅFossil fuels

ïOil

ïGas

ïCoal

ÅNuclear power

ÅHydropower

ÅBiomass

ÅOther energy sources 

are too small
Wang Jinxi 

- the Iron Man of Daqing



Energy systems in the USA

Source: Höök & Aleklett, 2009. Historical trends in American coal production and a possible future outlook, 

International Journal of Coal Geology, Volume 78, Issue 3, Pages 201ï216 



World fossil energy production 

1800-2008

Source: Höök et al., 2009. Growth rates of global energy systems and future outlooks



Long time series are available

ÅSome examples of long time series of energy 

production/consumption statistics

ïMitchell ïInternational Historical Statistics (1750-2000)

ïJenkins ïPetroleum Economists Handbook (1800-1980)

ïIon ïAvailability of Energy Resources (1860-1960)

ïBP ïStatistical Review of World Energy (1965-present)

ïWorld Energy Council (1920s-present)

ïBGR, IEA, EIA and others 

Covers energy statistics since the dawn of industrialization!



Historical behaviours

ÅAll presently active global energy systems can 

be studied from birth to present

ÅThis allows for a meticulous study of their growth 

behaviour

ÅObservable growth patterns? Scaling laws?

ÅSimilarities?

ÅLessons to learn?



The mighty oil boom

Source: Höök et al., 2009. Growth rates of global energy systems and future outlooks



Rise of natural gas

Source: Höök et al., 2009. Growth rates of global energy systems and future outlooks


