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> 2011

v The WEF published a report titled "Water, Energy, Food: The Nexus
Challenge" that introduced the concept of the Nexus and highlighted the
importance of integrated management of these resources.

»> 2013

v' The WEF launched the Water, Energy, Food Nexus Initiative to promote the
adoption and implementation of the Nexus concept globally.

> 2014

v' The WEF held its first Global Nexus Summit in Davos, Switzerland, which
brought together policymakers, business leaders, and experts from around the
world to discuss the challenges and opportunities related to the Nexus.
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> 2015

v' The WEF published a report titled "Water, Energy, Food: A Nexus Approach

to Sustainable Development" that provided a more comprehensive overview
of the Nexus concept and 1ts implications for sustainable development.

> 2016

v' The WEF launched the Nexus Platform, an online platform that provides
information and resources related to the Nexus concept.

> 2018

v' The WEF published a report titled "Water, Energy, Food: A Nexus Approach
to Resilient Development" that focused on the role of the Nexus in building
resilience to climate change and other global challenges.
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> Water in nexus Water for Energy

Hydropower Bioenergy
production

Extraction &
refining

Desalination & Extraction and
Brine Treatment transmission

Wastewater Treatment Water distribution

Energy for Water
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> Water in nexus

v' Earth's oceans, which make up 96.5 % of the total water reserve, are its
largest water storage area.

v’ 3.44 % of the overall water reserved is represented by the permanent snow
covers and groundwater, which are essential freshwater sources.
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WATER CHALLENGES IN MEN A&
REGION
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> Scarcity

v The MENA region is the world's most water-scarce region, with many
countries receiving less than 500 cubic meters of water per person per year.
This 1s far below the global average of 1,000 cubic meters per person per
year.

> Inequality

v Water is not distributed equally within the MENA region. Some countries,
such as Lebanon, have relatively abundant water resources, while others, such
as Yemen and Somalia, face severe water shortages.
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> Pollution

v Water pollution is a major problem in the MENA region, due to factors such
as industrial waste, agricultural runoff, and sewage.

» Climate change

v Climate change is exacerbating the water crisis in the MENA region by
causing more frequent and severe droughts.
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> Fossil fuels

v" Coal, oil, and gas are non-renewable resources that take hundreds of millions
of years to form.

v" Fossil fuels, when burned to produce energy, cause greenhouse gas emissions,
such as carbon dioxide. Now using renewable energy creates lower emissions
than burning fossil fuels.
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> Global fossil fuel consumption

Fossil fuel consumption by fuel type, World

Fossil fuel consumption is given in terawatt-hours (TWh).

140,000 TWh
120,000 TWh
100,000 TWh

80,000 TWh Coal
60,000 TWh
40,000 TWh

Oil
20,000 TWh

0 TWh
1965 1970 1980 1990 2000 2010 2024

Data source: Energy Institute - Statistical Review of World Energy (2025) OurWorldinData.org/fossil-fuels | CC BY
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> Fossil fuel consumption per capita, 2024

Fossil fuel consumption per capita, 2024
Fossil fuel consumption per capita is measured as the average consumption of energy from coal, oil and gas,
in kilowatt-hours® per person

Qatar 212,681 kwh

United Arab Emirates 125,199 kwh

Kuwait 104,313 kWh

Saudi Arabia _ 96,135 kWh
Irag - 15203 kWh
Egypt . 2071 kwh
Morocco I 6,592 kWh
Data source: Energy Institute - Statistical Review of World Energy (2025); Population based on various sources (2024
CurWorldinData.orgfenergy | ©C BY
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» Nuclear power generation

Nuclear power generation

Measured in terawatt-hours'
40 Twh I nited Arab Emirate:
|
35 Twh |
I
|
30 TWh |
i'
25 TWh f
|
[
20 TWh f
|
15 Twh |
|
10 TWh I
| Egypt
| rag
5 TWh | Kuwait
| Morocoo
_.‘: Cimar
v Qatar
1990 2000 2010 F024 Saudi Arabia

0 TWh
1965 1970 15980

Data source: Emt
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» Renewable Energy

v" Energy taken from natural sources that regenerate itself at a rate higher than it
consumes.

v It is still costly although they are all around us.
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» Renewable Energy

Renewable Energy

Wind Hydropo
Energy wer

J ) ) )

Biomass
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Renewable electricity generation

B Hydropower [l Other renewables [ Solar [l Wind
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» Renewable electricity generation

Our World
inData

Saudi Arabia Iraq Kuwait

30 TWh

20 TWh

10 TWh J

OTWh\ T T T T ‘\ T 1 T T T T T 1
1965 1980 1990 2000 2010 2024 1965 1980 1990 2000 2010 2024 1965 1980 1990 2000 2010 2024
Oman Qatar United Arab Emirates

30 TWh
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10 TWh /

0TWh ¢ T T T T 1 T T T T 1T T T T T 1
1965 1980 1990 2000 2010 2024 1965 1980 1990 2000 2010 2024 1965 1980 1990 2000 2010 2024
Egypt Morocco
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10 TWh

0TWh — e
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Data source: Energy Institute - Statistical Review of World Energy (2025)
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» Energy 2024 Per capita

Per capita electricity generation from fossil fuels, nuclear and Our World
renewables, 2024

Per capita electricity generation from fossil fuels (coal, gas, and oil), nuclear, and renewables (solar, wind, hydropower,
bioenergy, geothermal, wave, and tidal).

inData

B Fossil fuels [ Nuclear [l Renewables

Qatar 10:0%
Irag 9%
Saudi Arabia 98%
Kuwait 98%
Cman 6%
Egypt 88% 12%
Morocco 74% 26%
United Arab Emirates 68% 23% 8.8%
0% 20% 40% &0% a80% 100%

Data source: Ember (2025); Energy Institute - Statistical Review of World Energy (2025); Population based on various sources (2024)
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ENERGY CHALLENGES IN
MENA REGION
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» Dependence on fossil fuels

v' The MENA region is heavily reliant on fossil fuels, particularly oil and
natural gas, to meet its energy needs.

» Growing energy demand

v' The MENA region's population is growing rapidly, and its economies are
becoming more industrialized. This 1s leading to a growing demand for
energy, which 1s putting a strain on existing energy resources.
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» Climate change

v" Climate change is exacerbating the energy challenges in the MENA region. It
1s causing more frequent and severe droughts and heat waves, which can
reduce the availability of hydropower.

v It is also increasing the demand for energy for cooling, which can put a strain
on electricity grids.

v" The reliance on oil and gas is also a key producer of green house emissions.
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FOOD IN NEXUS
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> Food in nexus

v' Agriculture is a major consumer of water, and inefficient irrigation practices
can exacerbate water scarcity.

v Modern agriculture relies heavily on energy-intensive processes like fertilizer
production, machinery, and food processing.

v" The transportation and storage of food products require significant energy
inputs.

v' Climate change can exacerbate land degradation through increased erosion,
salmization, and desertification.
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» Food challenges in MENA region
v Map of Food Insecurity in MENA

Least Food Secure 2.9 [IHIIIIIGIEGN 8 Most Food Secure
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» Food challenges in MENA region
v' Limited water resources
v' climate change
v’ political conflicts

v Over 80% of the countries in the MENA region depend on imported food.

v A lack of stable food production can lead to price increases and market
instability, threatening food access for the region’s poorest inhabitants.
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WATER-ENERGY-FOOD NEXUS

+201148686466 ') www.ainelbeeah.green @



H‘ M uﬂ‘ ° du‘ [ £/ = % 4|
J [ X \ \\ NG
[ \
\ ”‘ '“ 1. d32LaisYl draiillg auadill 6)ljg
\ ‘\\ m’ /] G—Jga—Jlygl—= _ilig
M \ 2.\ TaeEsieal /o Ministry of Planning, Economic
\’%‘,{\\ G 6'5\ Development & International
N e N Cooperation
% f"of Soc'\a\c’o b P

Natural Gas Biomass Solar

Foreign
Treated waste Water Local agriculture and

| . . Iimports investments in
Grou ndwater L it
water desalination .,.‘\)"—fertl Isers production farmlands
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» Example 1: Growing Rice
v’ Water

v" Energy

v Food

v" Nexus Insight
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» Example 2: Producing Drinking Water
v Water

v' Energy

v Food

v" Nexus Insight
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» Example 3: Building power station
v’ Water

v' Energy

v Food

v" Nexus Insight
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food production, fossil fuel extraction

processing and energy crops and carbon

¥
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transport need
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ENERGY

demand, supply ‘
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eer et ta,
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> Example 4

Water for
irrigation

Snow fall in
mountain

Hydropower
station
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> Example 4

Less water
Low Snow fall Low River flow Low electricity

Poor irrigation
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> Example 4
v Solution

= Backup electricity for pumps and storage
= Extra water during dry seasons
= |Less water needed for food ]

= More efficient use of limited water
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> Sustainable Water

v" Access to water resources for different uses
v" Sustainable use and management of water resources
v" Resilient societies and ecosystems to water-related disasters

» Sustainable Energy

v' Access to modern energy services

v' Efficient use of energy
v" The energy produced and consumed is clean/renewable
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> Sustainable Food
v Food Availability
v Food Access
v Food Utilization & Nutrition
v" Stability of Food Prices and Supply
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> Nexus examples
v" Green Belt of Algiers —Algeria
v" Al Khafji Solar PV-SWRO Desalination Plant—KSA
v’ Seawater Greenhouse—Qatar
v Kenana Sugar Company—Sudan
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EXAMPLE:
WEBSITE FOR WEF NEXUS
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> https:/ /Wefnexustool.org/mainpage.html

@ | The Resource Management Strategy Guiding Tool

Home Resources Contact WEF Nexus Studies Reports

Welcome to the WEF Nexus Tool

Start with Adjusting the Values in the Input Field

CURHENT SCEMNARID —~
Scenario 1 v £ Reset Data f] Show Tables
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°
> https://wefnexustool.org/mainpage.html
PS. 0Ig pdge.
X — \ = o = <<
Outcome
Scenario Building
Chart Display: | rid view ~|
Animations: ©n w Theme:  Light
FOOD WATER FOR FOOD
sel Self Sufficiency - - .
ect Crop (%) Action Water Type Baseline (%) Scenario (%)
Ground Water 80 0
Mmond : Percentage Change (%)
Surface Water 20 0
Apple 230
Treated Wastewater 0 0 .
Percentage Change Comparison
Apricot 7
ENERGY Percentage Change vs Business as usual
3K
Avocado 104 K
Energy Baseline  Scenario R
Energy Type Source (3} (%) =
& W
Banana 145 Diesel 100 100 5 ‘.\
g o
Barley 24 Gasoline 4] 0 B ;4.:
Energy for Wind o o _2;;
Beans (dry) 43 Ground Water -508
Cost Emissicn Mutrition Reliznce
Solar (1] o Metrics
Beans (green) 20 Seanario 2 Scenano 3 Scenario 4
Hydropower 0O 0 ® ®
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EXAMPLE CASE STUDY:

& PROPOSED SUSTAINABLE
WATER-ENERGY-FOOD NEXUS
SYSTEM FOR ABOU ZENIMAH
CITY, SOUTH SINAI, EGYPT
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» Abou Zenimah, a Red Sea coastal city in South Sinai,
faces water scarcity and food shortage.

> Primary causes: seawater intrusion and limited rainfall.
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» Proposed WEF System

Renewable 4 Algae : Biofuels |
Energy - .-
(Photovoltaics) |
"'\-\.\_\_H_--\--\-
T E*-'apora an
\ \\
1

\\
| "._I... -\-H-\-""‘-\-\.h
4
,FS‘?q_s!w_ajp_r - S e i irated B
VN e 1 Ostosl
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> Water production
v The Abou Zenimah desalination plant addresses water scarcity and
community food needs with Red Sea seawater (salinity 35,000—-40,000 ppm).
» Energy generation

v" A hybrid system integrating photovoltaic (PV) panels and solar concentrators
1s designed to efficiently generate solar energy, meeting a daily demand of

6.39 MWh.
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> Food production
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» Water-Energy-Food-Ecosystem (WEFE)

v" WEF — Prioritizes resource security (water, energy, food).

v WEFE — Prioritizes both resource security and ecosystem sustainability,
making 1t more holistic.
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» WEFE Example 1: The Nile Basin (Egypt)
v" Water-Energy—Food

v" Ecosystems

v WEFE lesson

: P
www.ainelbeeah.green NEa%



u—“ﬂ-“ PAJ-OA-U 4_uJ_’_“ OJJU_A.“

"e‘d_\_ul-ﬁ ‘_’AAA u_\s_,g_q

» WEFE Example 2: Desert Agriculture — Saudi Arabia
v Water—Energy—Food

v Ecosystems

v WEFE lesson
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» References
v’ https://ourworldindata.org/
v https://link.springer.com/article/10.1007/s44274-025-00303-w

v https://www.researchgate.net/profile/Abdelhamid
Esmail/publication/395567847 Transitioning the Energy Mix in Saudi Ar
abia Pathways Toward Sustainability and Vision 2030/links/68ca8746508
ac708615a7382/Transitioning-the-Energy-Mix-in-Saudi-Arabia-Pathways-

Toward-Sustainability-and-Vision-2030.pdf
v https://papers.ssrn.com/sol3/papers.cfm?abstract id=5082894
v’ https://uploads.water-energy-food.org/legacy/policy briefs 6 english.pdf
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