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I. Abstract 

Water, energy, and food are critical for human survival and sustainable well-being. All three are subject to rapidly growing global 
demand, and all face resource constraints, with billions of people lacking access to them. Clearly, meeting these critical needs 
represents an important challenge facing society today. 
 
Progress towards achieving several SDGs is directly related to the sustainable use of natural resources such as land, food, water 
and energy. The food, water and energy sectors have their own SDGs (SDGs 2, 6 and 7, respectively), but their interlinkages also 
relate to other SDGs, including those related to health  (SDG 3), climate change (SDGs 9 and 13), sustainable production and 
consumption (SDG 12), SDG 15 ( Life on Land), and SDG 16 ( Peace, Justice and Strong Institutions).  Indeed, there is increasing 
agreement that that security in food, energy and water is interwoven with human, economic and environmental sustainability, 
and that this interplay is strengthening under growing natural resource scarcity and climate change.  

Water, energy and food securities are already a major challenge today as millions of people face hunger, lack access to good 

quality water and to affordable, reliable and clean energy. If we continue business as usual regarding these aspects, the situation 

will get worse with the likely simultaneous requirement of about 50% more food, 30 % more water and 50 % more energy by 

2030 [1].  The impacts of climate change tend to exacerbate the ‘perfect storm’ scenario illustrated in Figure 1.  

Figure 1: The Water-Energy-Food – Climate ‘Perfect Storm ‘   

 

Source: 

[1]https://webarchive.nationalarchives.gov.uk/ukgwa/20121212135622/http:/www.bis.gov.uk/

assets/goscience/docs/p/perfect-storm-paper.pdf 

II.  Addressing synergies and trade-offs   

Given the close interlinkages between water and energy use for food, actions at the local scale that aim to improve a certain area 

of these sectors may shift burdens to other areas, ultimately leading to negative consequences for water, energy or food security. 

This can result in several trade-offs (e.g. free energy in solar irrigation can lead to water over-pumping) but also synergies (e.g. 

use of wastewater to produce biogas and biofertilizers).  

Some links between the WEF Nexus and other SDG topics (Climate Change, Peace as well as Environmental and Human Health) 

are briefly discussed hereafter.  

(i) WEF Nexus-Climate Change Links  
Water-Energy-Food (WEF) trade-offs in particular can be exacerbated by natural resource degradation and the impacts of climate 

change. They stem from the close interlinkages between climate change and the WEF sectors. These include:  

https://webarchive.nationalarchives.gov.uk/ukgwa/20121212135622/http:/www.bis.gov.uk/assets/goscience/docs/p/perfect-storm-paper.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20121212135622/http:/www.bis.gov.uk/assets/goscience/docs/p/perfect-storm-paper.pdf
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• The effects of changes in climatic conditions on the development of renewable energy,  

• Interactions between hydrological cycles and local climate; 

• Energy and agri-food systems are major drivers of climate change; 

• Agriculture and water are among the most climate-vulnerable sectors; 

• Policies and practices related to the WEF sectors – such as those included in climate-smart agriculture (e.g. less energy 

and/or water intensive farming practices, use or renewable energy in food chains, ways to reduce GHG emissions from 

livestock, integrated production systems), are part of the solutions to climate change mitigation and adaptation. 

 

The three sectors of the Nexus are both highly vulnerable to climate change and contribute heavily to that change through their 

GHG emissions. Adaptation is therefore intrinsically linked to water, energy, and food security [2]. Examples of improved 

adaptation linked to the WEF sectors include: 

• Local production of clean energy, as it increases self-sufficiency in energy and can also be a source of extra income in rural 
areas from energy jobs and the sale of extra energy to the grid; 

• Water scarcity management through the use of drip irrigation, irrigation using sewage water cleaned through  biogas 
production, or aquaponics; 

• Use of drought-resistant crop varieties; 

• Integrated food systems that optimise resource use – such as integrated food energy systems (e.g. biogas from manure, agri-
photovoltaics), annual and perennial crops (e.g. agroforestry), and crop livestock systems. 

 

Based on the above the WEF Nexus approach can help with the aligning 2030 Development Agenda with its SDGs and the Paris 

Agreement with its nationally determined contributions (NDCs), and this role is currently overlooked. 

 

(ii) WEF Nexus-Climate Change – Peace Links  
There is a growing recognition regarding the wide-ranging risks that climate change and its far-reaching impacts pose to peace 

and security, possibly aggravating existing vulnerabilities, tensions and conflict and driving food insecurity and malnutrition. 

When combined with specific conditions of fragility and vulnerability, the increased competition over access to renewable 

resources such as water, energy and land, in particular for food production can become potential causes of tensions and conflicts.  

The 2022 report on Global Food Crisis [3] confirms that hunger is still increasing with conflicts, economic shocks and climate 

extreme events as the main drivers. More than 193 million people were in acute food insecurity in 2021 in 53 food-crisis countries 

or territories. In many crisis settings, efforts to stabilize conflict dynamics may inadvertently undermine people’s resilience 

capacities to manage climate risks and/or fuel inequalities between groups, thus amplifying risks of conflicts along the water-

energy-food nexus.  For instance, food aid without the provision of wood energy for cooking can create conflicts over wood fuel 

collection between refugees and host communities and exacerbate deforestation around refugee camps. This, in turn, can lead 

to landslides and floods – hence creating new risks and reducing people’s coping and adaptation capacity. Through deforestation, 

it also increases related GHG emissions, thus further contributing to climate change. 

 

(iii) WEF Nexus-Climate Change-Human and Ecosystems’ Health links  
There are also close links between the WEEF Nexus and both Human and Ecosystems’ Health. Examples include: 

• Water pollution from fossil fuel operation or fertilizer and pesticide runoff;  
• Health impacts as well as deforestation and forest degradation from the use of traditional wood fuel cookstoves; 

• Energy used to pump good quality water for human consumption; 

• Bad quality food due to insufficient cooking time linked to limited availability of cooking energy.  
These linkages are summarized in Figure 2. 

Given their common causes, air pollution and climate change can be tackled together, providing additional co-benefits and 

offering greater cost-effectiveness than a siloed approach. The average abatement cost per tonne of CO2e could be cut by as 

much as 5-18% by 2050 through the implementation of initiatives common to both agendas (Clean Air Fund, 2021b). Whereas 

air pollutant emissions could be reduced by 20–40% as compared to the current level and trend of emission. This would translate 

into greater cost-effectiveness: joined-up action can reduce the total cost, as a share of GDP, of controlling air pollution by 50% 

in 2050. Examples of actions that tackle both climate change and air pollution are listed in Table 1.  

Figure 2: The WEF Nexus and Health Links 
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Source: [4] 

The WEF Nexus approach therefore enhances the implementation of the ‘One Health’ concept.1 

The above shows that the Water-Energy-Food (WEF) Nexus Approach helps enhance climate-SDG interlinkages in at least three 
ways [5]:  

• It can address trade-offs and identify possible synergies between water and energy use in food production;  

• It can address the need to better link SDGs in their implementation through a process, hence avoiding the ‘silo’ approach 
that prevailed with the MDGs. The ‘Integrating Approach’ used in Colombia offers an interesting example on how to 
achieve this through a bottom up multidisciplinary and inclusive process [6]. The different government agencies presented 
three targets that mattered to them, and other agencies could assess to what extent these were relevant to their own 
mandates. The different Ministries have recognized that this process has brought up a cost effective and inclusive dialogue 
around substantive matters in a way that had never happened before;   

• Better integration of relevant SDGs through a WEF nexus approach can, in turn, ensure more coherence and ease their 
implementation, and communication on their performance. 

The relevance and priorities of the WEF Nexus vary depending on country contexts [7]:    

• For low-income countries, the highest priority is to close simultaneously the large energy-, water- and food-security 
gaps.  Access to  technologies, knowledge, and finance are key for setting up viable business models and develop integrated 
nexus solutions — particularly in agriculture — and can help accelerate progress toward sustainable development and 
poverty reduction;   

• Emerging economies have witnessed rapid growth, a rapidly growing population. This also means increased consumption of 
goods and services per capita, including regarding the WEF sectors. To ensure adequate and sustainable supply of water, 
energy and food under these circumstances will require a focus on resource use efficiency;   

• Industrialized countries have higher per capita resource demands and large external resource footprints that put pressure 
on resources. The challenge is to substantially reduce their footprint while ensuring adequate economic growth.   

III. The way forward 

Recent global events such as the September 2021 UN Food System Summit and the November 2021 COP26 have shown enhanced 

willingness from international and national actors to scale up and foster the implementation of WEF Nexus solutions.  

 
1 One Health is a collaborative, multisectoral, and transdisciplinary approach—working at the local, regional, 
national, and global levels—with the goal of achieving optimal health outcomes recognizing the interconnection 
between people, animals, plants, and their shared environment. 
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Initiatives applying the WEF Nexus approach exist. Several have been successfully applied in different parts of the world, but their 

scaling up face several challenges. These concern in particular governance issues, including lack of policy coherence, weak 

institutional coordination and information, as well as stakeholder power differences and politics at different levels.  

Scaling up successful WEF nexus experiences would require a major paradigm shift in the fragmented way programmes are 

currently implemented in the WEF sectors. This means that developing a stepwise process through practical approaches might 

be better than striving for the “ideal” [8]. 

UN - Energy has recently made the following recommendations in terms of priority action to advance the WEF Nexus approach 

in the implementation of the SDGs and the Paris Agreement [5]: 

• Document, advertise and further support practical cases where the use of the WEF Nexus approach has led to successful 
outcomes; 

• Fill knowledge gaps, in particular through support to knowledge platforms and the improvement of data collection relevant 
to the WEF sectors; 

• Strengthen attention to gender aspects, and financial support to SMEs that embrace the WEF Nexus approach; 

• Keep fostering multi-stakeholder dialogues at all levels and with a wide variety of partners, including the private sector. 
Prioritize capacity development at the local government and community levels as a basis for incorporating WEF Nexus 
decision-making into actions related to the WEF sectors; 

• Strengthen participatory approaches and address power differences, in particular regarding the implementation of WEF-
related interventions at the local level; 

• Strengthen the capacity of national decision makers relevant to the WEF sectors, building on existing structures and 
mechanisms as much as possible, but also seeking new avenues for collaboration; and  

• Promote horizontal and vertical coordination in planning WEF-Nexus relevant action. 
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