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Introduction

What is the WEFE nexus?

The WEFE Nexus describes the close 
interlinkages of the water, energy, and food sectors, and details how they 
depend and potentially impact ecosystems (e.g. freshwater, forests, wetlands and 
grasslands). These mutual interlinkages define the Water-Energy-Food-Ecosystems 
(WEFE) Nexus

we need ‘water for energy’ 
for cooling, storage, 
biofuels, hydropower

we need ‘energy for water’ 
to pump, treat and 

desalinate

we need ‘water for food’ for 
producing crops and animal

Changing a pillar usually affects other pillars and thus the whole Nexus

we need to preserve ‘ecosystems’ that provide 
essential services



Introduction

Can the WEFE nexus contribute to 

the progress and achievement of SDGs targets?

The success in achieving SDGs is strongly related to ensuring the sustainable use and 

management of water, energy, food, and ecosystems

A nexus approach can improve water, energy, food security and the functionality of ecosystems 

by increasing the efficiency of use of resources, reducing trade-offs, strengthening 

synergies, as well as enhancing governance across different sectors (e.g. agricultural and 

industrial)



The Mediterranean area
The Mediterranean region is one of the most vulnerable region in the world 
where we observe a large spectrum of problematic issues (water pollution, natural 
resource degradation, water scarcity, large amounts of food loss and waste and 
increasing demand for energy and food)

Here, the application of the WEFE nexus approach will facilitate to alleviate these 
issues and help achieve SDGs

‘Food-Ecosystems’ Nexus example



Aim and goals
The European Commission's Joint Research Centre (JRC), the Union for the 
Mediterranean (UfM) and the Global Water Partnership for the Mediterranean (GWP-
Med) joined forces to address the complex WEFE nexus in the Mediterranean region 
and launched a call for collecting real case studies of WEFE nexus practices

The objective of this work was to assess if a good WEFE Nexus practice 
implemented in a case study produces a change with respect to the baseline and if 
this change can result in a potential achievement of selected SDG targets by 
2030. In particular, we were looking at:



The analytical framework

29 case studies were selected

They cover a different range of 

activities, from farm to national level

We classified each case study based 

on its main good nexus practice 



The analytical framework
• Selection of SDGs targets

• Each WEFE pillar was assigned a numerical value 

(weight) corresponding to the magnitude of 

interconnection with SDG

• Each case study was assigned a SDG score: positive 

(+1), negative (-1) or zero considering how the nexus 

solutions contribute to a potential achievement of SDG

• Assignation of their economic, environmental and/or 

social domain

• The final matrices were used to investigate the impact of 

SDG potential achievements on economy, 

environment and society by good nexus practices 

categories. Finally, we evaluated the WEFE nexus 

status, highlighting if a balance between the different 

pillars is achieved



Results and Discussion

• The impact on society is significant for RED since

the water scarcity situation in some countries in the

southern Mediterranean is particularly affected by the

limitations on drinking water availability

• The use of clean energy helps in addressing climate

change and ensure healthy lives (SDGs 13 and 3), as

well as in preserving life in water and on land (SDGs 6,

14, and 15) providing clean water and sanitation

• REP and IRR have lower scores than RED and REW, in

particular for environment, due to the “rebound effect”

• WWR, if not supported by renewable energy sources,

has low economic, social and environmental

beneficial impacts due the use of a significant amount

of energy with the accompanying greenhouse gas

emissions

IRR 
(new techniques of irrigation)

REW 

(use of renewable energy 

in wastewater treatment)

RED 
(use of renewable energy for desalination)

RUE
(resource use efficiency)

REP 
(use of renewable energy for pumping/distribution 

of water for irrigation/other uses)

WWR
(wastewater reuse)

What is the impact of potential achievement of 

SGDs to the sustainability of Economy, 

Environment and Society?



Results and Discussion

• Strong interconnections are present in the RED and

REW categories, highlighting again the insightful role of

SDG 7 and its influence on all other SDGs

• Water pillar in all categories scores the lowest

value, albeit the magnitude is similar to the others,

because many of the case studies focus their attention

on a specific sector, for example, agriculture, without

investigating the effects of the use of the water

resources for other activities that coexist in the same

area. This happened also for Energy.

• The nexus for REP, IRR, RUE and WWR are less

sustainable, mainly due to the difficulty in achieving

many SDG targets related to Environment

IRR 
(new techniques of irrigation)

REW 

(use of renewable energy 

in wastewater treatment)

RED 
(use of renewable energy for desalination)

RUE
(resource use efficiency)

REP 
(use of renewable energy for pumping/distribution 

of water for irrigation/other uses)

WWR
(wastewater reuse)

What is the magnitude of interconnections in 

the WEFE nexus?



Conclusion
• The analytical framework is able to identify and balance both strengths and weaknesses of

good nexus practices and to give an overall picture of the current status of the WEFE nexus

and SDG impacts in the Mediterranean region, although is not able to track the progress on

SDGs achievement

• To achieve the highest positive impacts on economy, environment and society, it is

necessary to ensure that both people and ecosystems benefit from the achievement of

specific targets like SDG 6.1-4 (clean water and sanitation) and 15.1-3 (life on land), as well as

7.2-3 (affordable and clean energy) that are strongly linked with 13.1 (climate action)

• The strongest interconnections between SDGs and WEFE are present for the categories of

renewable energy system (RED and REW)

• The complex links between the four pillars of WEFE nexus need to be systematically

integrated into the project design or evaluated using a more holistic approach



The WEFE MED ATLAS
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