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Core messages

Å To achieve and maintain energy security requires understanding 

how energy depends on water availability and vice versa

Å Because of their interdependence, the energy-water nexus 

dictates inherent resource trade-offs

Å Key sectors of interest: electricity, biofuels, groundwater 

irrigation, desalination



Where do energy and water intersect?

DHI 2009



The Energy-Water Nexus

Energy for Water

Groundwater abstraction
Lifting/conveyance
Diversion projects

Desalination
Treatment (raw and WW)

Water for Energy

Biofuel crops
Hydroelectricity

Thermoelectric cooling
Fuel production

Emission controls
Mining fuels

Adapted from: Clausen 2009



Breakdown of freshwater withdrawals
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15-20% of total 

electricity consumption

India, Pakistan, 

Bangladesh, Nepal: 

~70 billion kWh / year Energy for water: 
Groundwater irrigation in South Asia

Withdrawal / recharge: 

Delhi ï170%

Haryana ï109%

Punjab ï145%

Rajasthan ï125%

FAO
FAO



SenokoPower Desalination Plant  Woodlands 
2,400 m3/day

Energy for water:
Desalination technology in Singapore

TuasSeawater Reverse Osmosis (SWRO) 
110,000 m3/day



Singaporeôs desalination capacity 30 MGD, 50 MGD (2011)

Energy demand (Senoko) 6.16 kWh/m3 

Electricity demand for 30MGD 700 MWh/d, 0.68% SG total

SG total water demand - ~340 MGD ~8% current SG total
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Household electricity consumption per capita  (kWh)

UNESCAP 2009
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