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Main Focus: 

1. Water Scarcity and Sustainability 

2. Water-Energy-Food Nexus

3. Nexus and Next Generation

4. Regional Conflict on WEF Resources 

5. Nexus Research and Development 



1. Water Scarcity & Sustainability

Water shortages 
affect 88 developing 
countries that are home 
to half of the world’s population. 
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Water Scarcity

Over the next 25 
years, the number of 
people affected by 
severe water 
shortages is expected 
to increase fourfold. 
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Water Scarcity

Water shortage is affecting 
education, health, poverty, 
conflict, etc.
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Sustainable Development



The Global Agenda 2030 –
The Sustainable Development Goals: SDGs 



Water Footprint

140 
LITERS
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35 
LITERS
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Water Footprint



2400 
LITERS
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Water Footprint



4500 
LITERS/300g
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Water Footprint





Message 1

Solving the water problem is the key 
to achieve the SDGs



2. Water, Energy and Food Nexus

FOOD

WATER
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WATER
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WATER
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WATER
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We need water to irrigate crops

WATER FOOD
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Maize is used to produce biofuel

FOOD
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Energy for food 
supply chain FOOD
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Message 2

Saving food = Saving (water + Energy) 



3. Next Generations



Serious Gaming



GIS



Education for Sustainable Development

School of 2030



Infrastructure



Infrastructure



MOH. FAROUK WAHDAN SCHOOL

Science Lab

Total seating arrangement allows 
for the allocation of 60 students

Infrastructure





School Renovations











Teaching Methods



Teaching Methods





Education for Sustainable Development Kits







EduCamp



Education for Sustainable Development Kits



iBooks

ESD-Kits Level 1, Level 2 and Level 3  



Message 3

Start as early as possible with Education for 
Sustainable Development (ESD)



4. WEF Regional Conflict



Falkenmark Indicator

1000 m3/capita/Year

Source 5



Global solar radiaion on earth: 
152.424,0 x 10 13  kWhD

Wind 
Energy

Energy Sources





A dam to generate 6,000 MW of electricity.

To store 74 billion cubic metres, 
costs have been estimated at nearly $5bn.

The Grand Ethiopian Renaissance Dam
(Millennium Dam) 
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Efficiency of Water Use

Source 9

The water footprint of selected commodities in 
Egypt and Ethiopia



3,100,000
L/Cow

Importing Virtual Water



Virtual Water

Source 3



Message 4

Collaboration without Boarders



Desalination 
Plant

Saline 
Water

INPUT 1

OUTPUT 1

OUTPUT 2

Fresh
Water

Waste
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INPUT 2

5. Research & Development



Input 1. 
Saline 
Water

Output 1. Fresh Water

Output 2. Waste Brine

Input 2. Energy

Desalination Plant

Desalination Problems



Surface Irrigation



Hydroponics



New Agriculture Generation

SunDrop



Deep Water Culture - DWC
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Nutrient Film Technique - NFT

• Plants grow in tube or closed gutter that provides a small, 
continous water flow
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Aquaponics



https://foodtechconnect.com

Indoor Agriculture or Vertical Farming



Indoor Agriculture or Vertical Farming

www.pinterest.com







WEF Nexus Model

Irrigation 
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Crops
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The Nexus Model



PV System



Desalination 



Aquaponics





Aquaponics/Hydroponics



Fish





10%

10% Water Footprint



10%
L/kg

10% Water Footprint



Productivity of Unit Water

M3/Water



WEF Nexus Model
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Message 5

Producing more with less



www.edx.org
Water-Energy-Food Nexus and Sustainability



Sustainability Ambassadors



Sustainability Ambassadors



sewilam@lfi.rwth-aachen.de
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