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1. Impact on agriculture: higher in developing countries. By 2080: 

– Agricultural potential: increase by 8% in developed countries; 
• As a result of longer growing seasons,  

– Agricultural potential: Fall by 9%, in the developing world; 
• Lower water availability 
• Higher temperatures.  

 

2. Energy sector:  
– increased demand for cooling,  
– Effect of higher temperatures on industry and housing.  

 
3. Infrastructure, to account for: 

– Higher risk of flooding 
– Sea level rise.  

 
4. The Water sector, particularly supply and treatment. 
 

Impact across sectors 
1 



Objective 
2 

George J. Nasr, Dr. Eng.  

ESCWA Consultant 

 

 

 

1. Multi-sectoral Development  

 

2. Resources and Economic 
Development in the Arab Region  

 

3. Water Sector Development and the Arab 
context of Water and Energy  

4. Integrated Water Resources 
Management   

 

 
4 Development & Resource Management 



Development & Energy 

Development & Resource Management 5 

2 

output 

output 

output 

output 

input 

Mesopotamia, Egypt 

Europe; 1400's 

USA, Europe; 1900's 

1 Barrel of Oil 

~  

25,000 Hrs 

Human Labour 

Energy "mining" 

Energy "growing" 



Development & Resource Management 6 

Development & Energy 
2 



Development & Resource Management 7 

Development & Water Use 
2 



Objective 
3 

George J. Nasr, Dr. Eng.  

ESCWA Consultant 

 

 

 

1. Multi-sectoral Development  

2. Resources and Economic Development 
in the Arab Region  

 

3. Water Sector Development and the 
Arab context of Water and Energy  

 

4. Integrated Water Resources 
Management   

 

 
8 Development & Resource Management 



Development & Resource Management 9 

• Increasing pressure on: water and 
energy.  

 

–Water-dependent sectors need energy for 
pumping, food production, heating and 
cooling, desalination, and treatment.  

 

–Energy-dependent sectors are also 
dependent on water for power generation 
and extraction. 

Water & Energy 
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Water: the Perils of Single Focus 
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1. Enhancing people's access to water and sanitation;  
– Arab Region’s urban population: 57% now to 75% by 2050. 

 
– Current focus:  

• Expand water storage and conveyance networks,  
• Increasing dam capacity.  

– Most of the dams are already below full capacity, with high evapotranspiration 
rates. 

 

– Desalination: expected to expand five-fold by 2025.  
• Expensive, energy-hungry solution; 
• Brine pollution: Coastal pollution 
  

– Treated wastewater:  
• 40% of treated wastewater is reused in Gulf;  
• 20% of irrigation water needs in Jordan.  

 

2. Ensuring a secure water supply;  
3. Maintaining the protection of vital ecosystems.  

Challenges to the Water Sector 
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1. Cooling and air conditioning: 
– Demand alone would increase: 

• 20% by 2050; 40% to 50% by 2100.  
• Efficiency of many cooling systems decreases in warmer 

weather.  
• Negative effect on the efficiency of electrical transmission 

lines, powerplants... 

 
• Industry need for cooling: competition for water; 

 
• Hydrocarbon extraction: 

– Water hungry, 
– Reliance on treated seawater 
– Main issue in Arab Region: water generated as part 

of the extraction process 

Challenges to the Energy Sector 
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Agriculture in the Arab Region is the largest user 
of water in Arab States: 
 

1. An exclusive focus on Economic Efficiency: 
– Inefficient:  the region remains a net importer of 

food. 
 

2. Social equity perspective: 
– Agriculture is a key livelihood issue, especially in 

rural areas (42% of the population) 
 

3. Ecological sustainability: 
– Need to manage water differently 
– Climate change: decreased water availability, while 

population continues to grow.  

 

Single Sector/Issue Focus 
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1. Social Equity: Water management 
emphasis: 
– Capacity building amongst the users of the 

resource,  
– Interests of women, men and vulnerable 

groups, such as children and the elderly, who 
depend on freshwater resources;  
 

2. Need of Economic Efficiency : 
– Encourages inter-disciplinary management of 

water resources across sectors.  
 

3. Ecological Sustainability 
– Wider perspective 

IWRM 
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1. Cross-Cutting Issues 

 

2. Watershed-centered 

 

3. Participatory Approach 

 

 

IWRM 
4 
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Thank You 
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