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Growing Interest in the
Energy-Water Nexus



Energy-Water Quick Facts

 90% of power production is water intensive

 The International Energy Agency estimated (2010) global 
water withdrawals for energy production at 583 billion m3

representing some 15% of the world’s total withdrawals.

 Thermal power generation accounts for roughly 80% of global 
electricity production .

 Hydroelectricity accounts for about 15% of global electricity 
production

 By 2035, global water withdrawals for energy are expected to 
increase by 20%, whereas water consumption for energy is 
expected to increase by 85%.

UN World Water Development Report 2015 



Energy-Water and Megacities

URBANIZATION
Every week, one million people 
move into cities requiring more 

energy and water!

UN 2015



Objectives

 Support the Asia-Pacific 
Economic Cooperation by 
investigating the Energy-
Water Nexus in each 
member country:

 Map water use for energy

 Map energy use for water

 Perform mapping at a 
regional level



Methods
 Utilized publically available data



Water for Energy: Detail



Water and Energy Intensities

Averyt et al. 2011

Spang et al. 2014



Global Water Risk Mapping



Water for Thermoelectric Power



Water for Coal Extraction



Water for Oil Extraction



Water for Gas Extraction



Water for Unconventional Oil and Gas



Water for Oil Processing



Water for Biofuel Refining



Water for Uranium Processing



Water for Energy



Water for Energy: Detail China



Water for Energy: Detail U.S.



Energy for Interbasin Transfers



Energy for Desalination



Energy for Drinking Water



Energy for Wastewater Treatment



Summary

 Mapped water for energy and the energy for water for the 
APEC countries.

 Significant differences in the energy-water nexus are noted:
 Among countries,

 Regionally within countries, and

 Across different unit processes.

 Numerous cases noted where high water use for energy and 
water stress coincide.

 The relation between megacity location and their related 
water- and energy-shed is clouded by transmission.


