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What is a nexus? 

For our purposes, we will be using a water-food-energy-waste nexus concept.  Also, for the sake 
of brevity, we will simply refer to it as WFEW nexus.  This is an exciting approach to some of our 
most important issues.  We fully believe in the idea of combining systems, methods, and 
practices to get maximum benefits.  For instance, with our patented thermal vortex combustion 
technology, we integrate various methods of combustion to get greater results than any of the 
methods on their own.  It’s called synergy – where the results are greater than the sum of its parts.  
Since we also incorporate a 2,000℉  90 mph vortex, we refer to 
our overall process as “synergistic iteration.”   
 

Another feature is the concept of a circular economy.  A circular 
economy is defined as “an economic system based on the reuse 
and regeneration of materials or products, especially as a means 
of continuing production in a sustainable 
or environmentally friendly way.” 

 
What are the benefits of using a nexus approach? 

• Interconnectedness: 

The WFEW nexus recognizes that water, food, energy, and waste systems are not isolated 
but are deeply linked. For example, food production relies on water and energy inputs, and 
food waste can be a source of energy or a wastewater problem.  

• Sustainability Challenges: 

The nexus approach helps identify areas where actions in one sector can negatively 
impact the others, hindering sustainable development goals. For instance, inefficient 
irrigation practices can waste water, while food waste can lead to energy losses in waste-
to-energy (WtE) processing.  

• Optimized Resource Management: 

By considering the WFEW nexus, decision-makers can develop more holistic and efficient 
strategies to manage resources, reduce or repurpose waste, and promote sustainable 
practices. This can include promoting water conservation in agriculture, using food waste 
for energy generation, or implementing circular economy principles.  In the previous 
section, we stated that actions in one sector can negatively impact the others.  
Conversely, if properly managed, actions in one sector can enhance the productivity or 
use of other sectors.   

 



 
• Examples: 

• Water and Energy: Water used for agricultural irrigation requires energy, creating a 
direct link. Water is also used in boilers to create steam where a steam turbine 
generates electricity. 

• Food and Energy: Food production, processing, and transportation all rely on 
energy inputs, while food waste can be converted into biogas or used in WtE 
applications.  

• Food and Water: Agricultural practices, particularly irrigation, are significant water 
users, and food waste can contaminate water resources.  

• Waste and Energy: Food waste, paper, plastics, textiles, and woody biomass can 
all be sources of energy through processes like anaerobic digestion and thermal 
vortex systems.  

 

• Benefits of a Nexus Approach: 

✓ Efficiency: By understanding the interconnections, it's possible to identify 
opportunities for resource optimization and efficiency gains. 
  

✓ Sustainability: The nexus approach can help ensure that resource management 
practices are sustainable and don't negatively impact other sectors.  
 

✓ Decision-Making: It provides a framework for more informed and integrated decision-
making across different sectors. 

 

Technically, a nexus approach is nothing new.  The concept of teamwork in sports can also refer 
to the effectiveness of individuals working together for a common goal.  Conversely, when one of 
the individuals decides to go rogue, and doesn’t work with the rest of the team, there can be 
negative consequences.   

In our company, I constantly refer to us having “roundtable” discussions.  One of the team 
members can discuss a new idea or plan, and a second member can suddenly get an idea (we 
like to call those epiphanies or even “eureka” moments!)  Then a third member may suddenly 
offer a refinement to either of the two previous ideas.  The trick is to manage the amount of 
information being discussed so that a decision that will have the maximum positive impact on 
the issue is reached.    

A nexus approach will guarantee maximum benefit, as well as the lowest negative impact on all 
sectors of the issue or project.   



Water-Food-Energy-Waste Nexus 
The Water-Food-Energy-Waste Nexus is an expanded concept that builds on the traditional  

Water-Food-Energy Nexus by integrating waste management as a critical fourth pillar. 

It’s a systems-thinking framework that highlights the interdependent relationships among water, 

energy, food, and waste systems. It emphasizes the need for integrated policy, management, and 

technological solutions to ensure resource efficiency, sustainability, and resilience in the face of 

population growth, urbanization, climate change, and environmental degradation. 

Key Interdependencies 
 

Element Interactions 

Water 
Required for energy generation (hydropower, cooling, hydrogen), food 

production (irrigation), and waste processing (anaerobic digestion, 

leachate management). 

Food Consumes water and energy throughout the supply chain; produces 

organic waste that can be valorized (compost, energy, biochar). 

Energy 
Powers water treatment/distribution, drives food production and 

processing, and is recoverable from waste (e.g., biogas, waste-to-

energy - WtE). 

Waste 
Includes byproducts from water, energy, and food systems; presents a 

resource for circular economy solutions through recovery, reuse, and 

recycling, and WtE applications. 

 

Added Value of Including Waste 

• Circular Economy Integration: Transforms linear consumption models into circular flows 

where waste becomes a resource. 

• Climate Change Mitigation: Reduces methane emissions from landfills and enables energy 

recovery from organics, paper, plastics, wood, textiles and more. 

• Food Security Enhancement: Compost and biofertilizers from food/agri-waste improve soil 

health and crop yields. 

• Water Conservation: Reclaimed water from waste treatment can offset irrigation and industrial 

use. 

• Energy Resilience: WtE technologies supplement renewable generation and reduce fossil fuel 

dependency. 

 

 



 

Strategic Objectives of the Water-Food-Energy-Waste Nexus 

• Promote resource efficiency through integrated infrastructure. 

• Enable cross-sector governance and coherent policies. 

• Drive innovation in waste processing technologies. 

• Ensure environmental protection by reducing emissions normally found in fossil fuel systems. 

• Improve livelihoods and public health through cleaner ecosystems. 

Example Applications 

• Urban Nexus Planning: Integrated food markets, rooftop farms, greywater recycling, and 

anaerobic digestion in cities. 

• Rural Development: Biomass digesters using agricultural residues to power irrigation and 

fertilize crops. 

• Industrial Symbiosis: Food processors recover heat and use wastewater for energy and water 

reuse. 

 

 

 



Understanding the Water-Food-Energy-Waste 
Connection: A Simple Guide 

Most of us don’t think about how water, food, energy, and waste are connected—but they are. This idea is 

called the nexus approach, and it’s a smart way to look at how we use and manage the things we rely on 

every day.  Note: waste management will include recycling of certain materials, and waste-to-energy (WtE). 
 

Everything Is Connected 
✓ Growing food needs water (to irrigate crops) and energy  

(for machines, storage, and transport). 

✓ Food waste creates problems if it ends up in landfills, but it 

can also be turned into energy like biogas or WtE. 

✓ Water systems use energy to pump, treat, and move water. 

✓ Power plants often need large amounts of water to keep 

machinery cool. 
 

The Problem: Waste and Misuse 
✓ Using too much water for farming can strain water supplies 

and harm ecosystems. 

✓ Throwing away food wastes the water and energy that went into making it. 

✓ Burning waste for energy might create pollution if proper thermal technologies are not used. 
 

The Solution: Think Holistically 
Instead of treating each issue on its own, the nexus approach looks at the big picture.  

It helps us: 

✓ Save resources by making smarter decisions (like using drip irrigation to save water). 

✓ Create energy from things we normally throw away (food, paper, plastics, textiles) through WtE. 

✓ Protect the environment by using circular systems, where waste becomes a new resource. 
 

Real-Life Examples 
✓ Water + Energy: It takes electricity to clean and move water. Power plants also use water to keep 

equipment cool. 

✓ Food + Energy: Making and moving food uses fuel and electricity—but leftover food can also be 

turned   into energy. 

✓ Food + Water: Farms use a lot of water, and spoiled or wasted food wastes all that water too. 

✓ Waste + Energy: Food waste can be broken down to make clean energy (like biogas or WtE) instead 

of rotting in landfills. 
 

Why It Matters 
✓ Using a nexus approach helps communities and countries: 

Use resources more efficiently 

✓ Waste less 

✓ Make better decisions that consider the ripple effect across water, food, energy, and waste systems 

✓ Support long-term sustainability—making sure we don’t harm future generations 


