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Many WEFe Nexus Tools available, but…

Sector-focus
Physics-based

Baseline assessment 
(current)

Holistic
Index-based

Intervention assessment 
(future)



• Baseline assessment

• analyze the status of WEFe nexus in a particular region of interest 

• Intervention assessment

• allow for scenario analysis to analyze the potential impacts of an intervention in 
the region 

• Modeled linkages between the WEFe sectors

• Allow for scenario analysis; and allow to identify the synergies and trade-offs

• Simple interface; also accessible for non-expert users

The requirements / aim of the tool:



Links with other BONEX tools

Causal Loop Diagram: 
Establish nexus unit, select key 

processes

Ecosystem Services Assessment:
Offers realistic values for monetary 

parameters and ensure key ecosystem 
services are included

Cost Benefit Analysis:
Environmental benefits and costs 

As input for stakeholder workshops:
Stakeholder consultations and building a 

case for BONEX interventions

Nexus Bridging Plans



REWEFe: Rapid Evaluation of Water Energy Food Ecosystem nexus 

(Quantifying the inter- and intra-linkages among the four WEFe domains)

• Based on existing approaches
o FAO “Follow the Water” concept

o FAO “REWAS” (REal Water savings in Agricultural Systems)

o FAO Food Balance Sheets

• Key underlying principle is the mass balance:

Produced + Import = Consumed + Output

• Scenario based (what if?)

• For more advanced sector analysis and optimization:
• WEAP, LEAP, AquaCrop, GAMS, …

Tool: Concept and Development 
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Changes in the four domains are linked with physics-based equations

water

energy

food



BLUE WATER

GREEN WATER

p
re

ci
p

it
at

io
n

p
er

co
la

ti
o

n

Nature

Irrigation

Rainfed

Landscape

Industry

Domestic

ru
n

o
ff

ev
ap

o
ra

ti
o

n

GROUND WATER

inflow outflowreservoir

water 

quality

desalination

REWEFe: Water



REWEFe: Food
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REWEFe: Energy
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REWEFe: Ecosystem (value)

ECOSYSTEM VALUE

+WATER+

• environmental 

flows

• quality

+LAND+

nature

+CARBON CAPTURE+

• hydropower

• solar

• vegetation

-EMISSIONS-

• Fertiliser 

application

• Energy use:

▪ pumping

▪ domestic

▪ industry

▪ greenhouses

▪ desalination

“Produced”
(positive impacts)

“Consumed”
(negative impacts)

-WATER-

• Nutrient 

leaching

• Groundwater 

overexploitation 

• Untreated 

wastewater 

discharge



Instructions tab

Input tab







Insights from REWEFe Analysis 
Application across all 7 BONEX Demonstration Pilots 



DP Jordan



DP Jordan

B – baseline

S3: Hydroponic system 
powered by solar 
energy. 

S4: Upscaled scenario 
reflecting a higher 
adoption rate leading 
to a larger scale 
hydroponic system and 
increased solar power 
coverage. 



DP Jordan

B – baseline

S3: Hydroponic system 
powered by solar 
energy. 

S4: Upscaled scenario 
reflecting a higher 
adoption rate leading 
to a larger scale 
hydroponic system and 
increased solar power 
coverage. 



Detailed results tab, including performance indicators



DP Jordan – headlines on synergies and trade-offs

• Energy & Food : The installation of a hydroponic system shows higher 

productivity and lower energy consumption as they are more energy efficient 

compared to traditional greenhouses. However, in the upscaled scenario, the 

expansion of the hydroponic system results in higher needs for energy imports. 

• Ecosystem & Energy: The ecosystem benefits increase with the solar-powered 

hydroponic system. This is because less water is used leading to a more favorable 

water balance; as well as the reduction in CO2e emissions due to solar power 

generation. But in the upscaled scenario, this leads to higher net emissions and 

thus ecosystem costs

• Water & Food : Water consumption is lowered by 5-7% due to the development 

of a hydroponic system and reduction in conventional irrigation demands, while 

agricultural productivity increases

• Ecosystem & Food: Due to a higher uptake fraction as a result of nutrient 

monitoring and dosage adjustments, there is a certain ecosystem benefit and 

increase in food production.



What´s next

• BONEX: 
• NBPs

• Support upscaling narrative

• D3.3

• REWEFe implementation in three ongoing projects
• FAO in SE-Asia, and MENA region

• The Hague Academy - Tunesia

• PEMSEA – SE-Asia

• Enhance visibility and reach:
o Dedicated tool-page. Tool available for download and for free on request.

o FutureWater Academy
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