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RE Opportunities in the Water-Energy Nexus:

Renewable energy can boost water security by:
• Improving affordability and safety of supply
• Reduce water-intensity of power sector
• Improve access to water in off-grid areas
• Enhance reliability of water supply
• Bridge the water gap in arid regions
• Replace traditional water heating



The Water Use Cycle in the GCC and Energy Intensity 
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Water Sources and Demand in the Emirate of Abu Dhabi



Water Challenges in the Emirate of Abu Dhabi

• Raising demand for desalinated 

water 

• Depleting ground water 

resources will contribute to higher 

demand 



Water Challenges in the Emirate of Abu Dhabi

• Reliance on very energy intensive technologies (MSF and MED), consuming about 3.5 time energy 

compared to RO technology

• Integration of power and water production (co-generation) leads to energetic inefficiencies

• Desalination plants are powered by natural gas: finite source of energy

• Desalination represents roughly 22% of the CO2 emissions of the Emirate 



MASDAR’s Renewable Energy Water Desalination Program

The objective of this program is to develop and demonstrate advanced and innovative 

seawater desalination technologies that:



MASDAR’s Renewable Energy Water Desalination Program

Source: Mohammad Abdelqader El Ramahi, Masdar Clean Energy, Abu Dhabi (UAE) 



MASDAR’s Renewable Energy Water Desalination Program

Key takeaways from the Program:



Renewable Energy Powered Desalination for the UAE and the GCC



Decentralized and Off-grid Desalination



Renewable Energy Powered Desalination for the UAE and the GCC



Cost Benchmark of Solar Photovoltaic Systems (NREL Model)



Cost Benchmark of Solar Photovoltaic Systems (NREL Model)
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Spatial and Temporal Variability of Solar Resources



Spatial and Temporal Variability of Solar Resources



Spatial and Temporal Variability of Solar Resources



Solar Energy in the UAE: Current Status and Future Prospects

Masdar has been advancing the UAE’s 

ambitions for renewables and sustainable 

technology development by addressing the 

whole innovation value chain, from 

education, research and development, 

investment, to commercialization. 



Solar Energy in the UAE: Current Status and Future Prospects

The UAE is being steered towards a future beyond oil  The UAE 

set the region’s first renewable energy targets, at a time when there 

was widespread doubt about its viability and value.

• The UAE has raised its ambitious Clean Energy Target to 27% by 2021

• In 2016, the UAE broke two world records for PV prices: 

• May 2016: DEWA received a bid of 2.99 US cents per kW/h 

• September 2016: ADWEA received a bid of 2.42 US cents per kW/h

• In 2017, the UAE broke two new world records for CSP prices:

• June 2017: DEWA received a bid of 9.45 US cents per kW/h

• September 2017: DEWA received a bid of 7.3 US cents per kW/h

Dubai Solar Park will be the largest single-site solar project in the world with 

a planned capacity of 5,000 MW by 2030: 25% of output 

 Enough to power 800,000 homes. (75% by 2050)
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