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Setting the Scene – Resources Demand Increase
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Water

FoodEnergy

They are all linked!

Setting the Scene – WEF Nexus
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Technologies in WEF Context – Pyrolysis (I)

Pyrolysis is the process of heating organic material at high 

temperatures in the absence of oxygen.
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Technologies in WEF Context – Pyrolysis (II)

Biomass 

Waste

Biochar

• Self and spare power for facility

• Heat for drying

• Fertiliser

• Pesticide

• Biochar for water retention/slow release for irrigation

• Activated carbon for water treatment

• Soil improvement (mixed with compost)

• Fuel source

Bio Oil
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Technologies in WEF Context – Pyrolysis (III)

Slow  Pyrolysis Fast Pyrolysis Flash Pyrolysis 

Temperature  (°C) 400 – 500 400 – 650 700 – 1000°C 

Residence time 
Long 

5-30 min 
Short 
0.5-2s 

Very Short 
<0.5 s 

Heating rate  (°C /s)
Low 
10

High 
100

Very high 
>500

Main products
Gases
Char

Bio-oil (tar)

Bio-oil (thinner)
Gases

Char

Gases
Bio-oil
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Technologies in WEF Context – Hydroponics

“Hydroponics” is an indoor farming technique, where environmental factors are 

controlled. It is soil-less, saves up to 70% of the water and needs less space. 

Plants are grown in a nutrient-rich basin of water.

Source: Hydroponic Urban Gardening
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Technologies in WEF Context – Aquaponics

“Aquaponics” is slightly different from 

Hydroponics, in that it involves breeding 

fish to help cultivate bacteria that is 

used for plant nutrients

Source: ripplingwaterscharity.org
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Technologies in WEF Context – Hydroponics / Aquaponics

Source: FAO

Example: Al Irfan Farms – Oman
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Technologies in WEF Context – Other Examples (I)



© Copyright ESCWA. All rights reserved. No part of this presentation in all its property may be used or reproduced in any form without written permission

Technologies in WEF Context – Other Examples (II)

✓ Waste water treatment

✓ Fossil fuel energy saving

✓ GHG emissions reduction

✓ Clean water for irrigation

✓ Plants for bio-fuel

✓ New eco system creation

✓ Job creation
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Technologies in WEF Context – Implementation

COST

No need for 

complexity

Most can be 

designed/ 

made locally

Skills

Capacity 

building 

programs

Cross-

learning

Challenges

Proposed mitigation

USE LOCAL UNIVERSITIES SUPPORT
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Key Messages

Resource efficiency first!

Many innovative WEF nexus-related technologies are suitable for the Arab region:

Can be implemented in a simple, cost-effective way

Can generate income and create jobs
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