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The Food-Energy-Water Nexus Initiative  
at Monash University

There is widespread agreement in the global community that the conventional delivery of food, 
energy and water services has been resource-negligent, posing significant challenges for sustainable 
development. More recently, there have been significant attempts for sustainable transformation of 
food systems (e.g. hydroponics), water systems (e.g. recycling) and energy systems (e.g. renewables). 
These sectoral attempts, while highly valuable, often overlook the interlinkages between the three 
systems. The interlinkages provide significant opportunities, as well as challenges, for simultaneous 
progress on multiple Sustainable Development Goals, and for delivering cross-sectoral transformative 
impacts. 

Since late 2016, Monash Sustainable Development Institute has led an interdisciplinary working group 
at Monash University and set up an initiative for tackling the challenges of sustainable development 
at the intersection of food, water and energy systems. The initiative aims to mobilise interdisciplinary 
research across the University and in partnership with industries, businesses, governments and 
communities, to identify key challenges and generate a range of socio-technical innovations for 
simultaneous transition of the three systems towards a more sustainable future. In absence of 
scalable food-energy-water nexus solutions, the initiative will enable projects through which we can 
experiment with the interdependencies between the three systems and develop proof of concept for 
broader applications and investments. 

Key founding partners involved in the initiative are:

Monash Sustainable Development Institute (MSDI)

Monash Sustainable Development Institute’s vision is to be a leading research and education institute 
that catalyses sustainable development solutions to global challenges.  Its three flagship programs, 
Water Sensitive Cities, BehaviourWorks Australia and ClimateWorks Australia are known for their 
work in catalysing change on a local, national and, increasingly, an international level.  The Institute 
is also the regional leader for the UN Australia/Pacific Sustainable Development Solutions Network 
(SDSN), through which it seeks to mobilise science and universities in support of the UN Sustainable 
Development Goals.

Monash Energy Materials and Systems Institute (MEMSI)

Monash’s capabilities in energy research are comprehensive. There are more than 80 academic staff 
and hundreds of research students and post-doctoral researchers engaged in a wide spectrum of 
energy research. Monash Energy Materials and Systems Institute was established in October 2014 to 
promote recognition of Monash’s strengths in energy research, enhance its branding externally and 
help position Monash as the national and regional leader in this space. By fostering a collaborative 
culture with an external focus, MEMSI’s key value proposition is to provide a coordinated approach 
to undertaking high quality multi-disciplinary research and development (R&D) in response to energy 
challenges faced by industry and governments.

Food and Agriculture Innovation

Monash Food and Agriculture Innovation’s vision is to develop an ecosystem of innovation and 
research solutions for the food and agriculture sector to meet its global challenges and produce 
greater quantities of better, safer foods while using fewer resources. Its nascent programs, the Food 
Innovation Centre, the Food Incubator and the Translational Food and AG research clusters are 
establishing a flexible two way bridge between the Australian and Asian industries and the Monash 
research institutions and its partners. 



4 | Ideas for Monash University Clayton Campus

About this Report

This report synthesises the ideas developed during a Food-Energy-Water (FEW) Nexus workshop 
held in June 2017 at Monash University, Melbourne, Australia. The workshop used the University’s 
campus as the case study. The aim was to generate ideas and concepts for campus-based projects 
that could:

1) Build on Monash research strengths and stimulate new research enquiries on FEW nexus

2) Provide education opportunities on sustainable development 

3) Contribute to more sustainable campus operations

The workshop was attended by over 40 participants from across 9 faculties, centres and divisions 
within Monash University, and 5 external organisations. 

The ideas generated demonstrate how research capabilities in food, energy and water could be 
leveraged to move toward a nexus approach for food, energy and water management in a mini-city 
such as Monash University’s Clayton campus. They also show how we can turn a university campus 
into a living lab to experiment with and learn from innovations.

A broader aim of the report is to showcase some of the FEW nexus ideas that can have a wider 
application across other urban precincts. As such, the report provides a case study that we hope will 
inspire similar responses in other urban areas.

The ideas presented in this report are conceptual. They are intended to provoke further analysis 
alongside other potential options, but suggest a direction for implementation of nexus thinking on 
Monash Clayton campus.
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Sustainable Development Goals: 
A Guiding Framework

In September 2015, world nations, unanimously, adopted 17 goals as a guiding framework for 
future developments—up to 2030—across developed and developing regions. The Sustainable 
Development Goals (SDGs) are a set of goals and targets (see Figure 1) to better balance economic 
prosperity with social inclusion and environmental sustainability in a diverse range of public and 
private investments and activities. 

The goals cover the three pillars of sustainable development: economy (e.g. jobs - SDG 8, industry 
and innovation - SDG 9); society (e.g. good health - SDG 3, education - SDG4, gender equality 
- SDG5) and the environment (e.g. water - SDG6, climate action - SDG13, oceans - SDG14, 
biodiversity - SDG15). A key underpinning principle of the global goals is “To leave no one behind”, as 
captured in SDG10.

The SDGs are not legally binding. However, the unprecedented buy-in they enjoy as a result of the 
extensive consultation and negotiation that led to their agreement at the United Nations, means 
that they will be a major influencer on the strategies and actions of governments, businesses, 
development financers and universities.

Figure 1. The United Nations  
Sustainable Development 

Goals
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Interlinkages between the SDGs

There are significant synergies and trade-offs among the SDGs. For instance, access to clean water 
and sanitation (SDG6) is necessary for reducing malnutrition and moving toward zero hunger (SDG2). 
On the other hand, increasing agricultural activity to reduce hunger could exert stress on water 
resources and negatively impact water quality.

The achievement of the SDGs will only be possible if we can find ways to maximise synergies and 
minimise trade-offs between them. The UN’s 2030 Agenda for Sustainable Development emphasises 
that “the interlinkages and integrated nature of the SDGs are of crucial importance in ensuring that 
the new Agenda is realised” (UN, 2015).

SDGs and universities

As highlighted by (Orr, 2004), “no institutions in modern society are better situated and more obliged 
to facilitate the transition to a sustainable future than colleges and universities”. There is a two-way 
positive interaction between universities and the SDGs (SDSN Australia/Pacific, 2017): 

Universities facilitate the achievement of the SDGs through:

• Knowledge: Providing knowledge and solutions for achieving the SDGs

• Learning: Training current and future SDG implementers

• Demonstration: Demonstrating how to support, adopt and implement the SDGs

• Collaboration: Developing cross-sectoral leadership to guide actions on the SDGs

• Impact: Delivering influence to enable the adoption and implementation of the SDGs

On the other hand, the SDGs open up a wide range of opportunities for universities in:

• Research: Offering new areas of research and new funding streams

• Education: Creating increased demand for SDG-related education

• Operations: Providing a global definition of a responsible university and a framework for 
operational investments and activities

• Collaboration: Offering a platform for new internal and external partnerships

• Impact: Creating a global framework for guiding efforts and demonstrating impact 

Access to clean 
water and sanitation

Double agricultural 
productivity

Reduce 
malnutrition

Water stress 
Water quality

Figure 2. Examples of 
synergies and trade-offs 

between the SDGs
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A Nexus Approach to Food, Energy and Water

A changing world

There is widespread consensus among academic and practice communities that access to resources 
in our future world is driven by the following megatrends (Hajkowicz et al., 2012):

• Population growth: which results in increased demand for resources

• Urbanisation: which results in increased localised demand for resources

• Changing lifestyles: which results in increased demand and changing patterns in demand for 
resources

• Climate change: which results in resource scarcity 

• Financial and macroeconomic instability: which could result in inequality in access to 
resources across different segments of societies

• Globalisation: which could result in regional inequalities in access to resources 

What are some of the implications of those megatrends? Various global organisations, such as OECD, 
FAO, IEA, have undertaken extensive scenario planning to answer that question and understand 
future demand for resources in a rapidly changing world. While there are some variations across 
scenarios, all indicate that, under current policies and socio-economic trends, the global demand for 
food, energy and water will increase drastically over the next decades (see Figure 3). 

Mainstream service provision

Can the mainstream approach to the provision of food, energy and water services deal with the 
challenges of resource availability and access to resources imposed by the global megatrends? 
Traditionally, service provision has been done through (Allouche et al., 2014):

a ) A top-down approach to resources management, resulting in compartmentalisation of 
management into individual silos

b ) A control-oriented decision making (the ‘man can conquer nature’) attitude, resulting in large 
man-made structures that sacrifice the environment for meeting immediate human needs.  

Figure 3. Future projections 
for global energy, water and 

food demand (OECD, 2011 ; 
FAO, 2009)

Global energy demand to 2050 
(OECD, 2011)

80 
%

Global water demand to 2050 
(OECD, 2011)

55 
%

Global food demand to 2050 
(FAO, 2009)

70 
%
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Strongly interlinked resources

Despite the mainstream approach to service provision, there has been a growing awareness of 
the interlinkages and interdependencies among resources; in particular in food, energy and water 
systems (see Figure 4). For example, it is now recognised that more than 95% of global energy 
production is dependent on the availability of fresh water (Wong et al., 2016), that the food chain is 
responsible for 80–90% of the global freshwater use and for 30% of the global energy demand (Hoff, 
2011).

Nexus thinking: A new perspective

The Food-Energy-Water Nexus (FEW Nexus) has emerged as a new way of understanding the 
interdependencies among food, energy and water systems, and as a new approach to integrating 
management and governance across sectors (Biggs et al., 2015)

Figure 4. Interdependencies 
between food, energy and 

water systems

Figure 5. A new perspective: 
Food-Energy-Water Nexus. 
Adapted from CSIRO (2015)

(Hydropower, biofuels, fossil fuel extraction)

(Impact on groundwater, water quality)

(Processing, transport)

(Desalination, recycling, pumping)

(Irrigation)

(Biofuels, carbon sequestration)
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The concept is used to advocate for an economically smart and environmentally responsible use 
of resources, but also includes the notion of social equity—between different segment of society, 
different regions and different generations—in access to natural resources (Kim, 2017). 

Development of the FEW Nexus concept

The notion of FEW Nexus was first introduced in the sustainability literature in the 1980s, but gained 
momentum in 2011 following The Water Energy and Food Security Nexus – Solutions for the Green 
Economy conference in Bonn, and the World Economic Forum Annual Meeting in Davos.

CSIRO used the concept at a national level in Australia in its 2015 National Outlook. The report 
described the FEW Nexus approach as a way of dealing with future challenges and emphasised the 
need for innovations in this field (CSIRO, 2015).

Although the concept is widely known by scholars, its theoretical underpinnings are still in infancy, 
and there are very few practical applications (Romero-Lankao et al., 2017).

Relevance at a local scale

So far, the majority of Nexus discussions have focused on global, regional or national scales. More 
recently, local scale initiatives have been emphasised in the literature (Biggs et al., 2015). 

Local scale Nexus experimentations can enhance our understanding of interdependencies among 
the three systems, change structures, practices and cultures associated with natural resources 
management in controlled environments, and enable broader changes across society. 

Transitions Studies—a relatively new field in social sciences which explains how radical change in 
societal systems comes about—highlights the significance of local and niche initiatives for large-
scale transformative change. The literature explains that while mainstream structures, practices and 
cultures can generate incremental innovations, radical innovations are generated in niches and then 
breakthrough into, and topple, established regimes (Geels, 2002).
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Monash Food-Energy-Water Nexus Workshop

Monash University Clayton campus as a case study

University campuses present great opportunities for developing FEW nexus ideas and concepts, and 
testing them in a controlled environment, before taking them out to a broader scale. 

University campuses can be considered as mini-cities. They are semi-independent entities in the 
urban landscape, consuming large amounts of water, energy and food, and producing large amounts 
of waste. The major difference from other urban environments is that university campuses have a 
significant teaching, research and community outreach, and are therefore well-placed to enable 
positive social change. 

Monash University’s Clayton campus is one of Australia’s largest university campuses covering an 
area of 1.1 km2, enrolling over 32,000 students who attend classes in person, employing over 12,800 
staff and accommodating more than 2,500 residents. 

As a signatory to University Commitment to Sustainable Development Goals, Monash University 
is in a unique position to practice and promote behaviours and investments that contribute to 
local, national and global sustainable development. The University has already taken significant 
steps towards delivering genuine and lasting change, such as setting targets for carbon neutrality, 
purchasing renewable energy and practising water recycling. Its most recent strategic plan has 
articulated its leadership position in this area, by aiming for its campuses to become “exemplars of 
environmental practice” and innovations. 

Figure 6. Monash University 
Clayton campus

1.1km2

Campus Surface Area

32,500
On-Campus Students

12,800
On-Campus Staff

2,600
Resident Students
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The following three subsections provide a big picture of the current FEW systems on Monash Clayton 
campus, describing the starting point for developing campus-based FEW nexus ideas.

Food system at Monash Clayton campus

There are about 30 food outlets across Monash Clayton campus. In addition, there are regular 
food trucks, private caterers, vending machines and grocery stores operating across the campus. 
Individuals also bring their own food to the campus. The food import is, therefore, managed by both 
individuals and private outlets, and to date there has been no thorough analysis of the food chain on 
campus to determine the precise origin, composition and volume of food inputs.

Food waste is mixed with other non-recyclable waste and goes to the landfill. There is no continuous 
monitoring of the food waste, but it is estimated that 800 tons of food waste was produced on 
campus in 2016.

In 2014, Monash installed a commercial Organic Recycling Unit (Dehydrator) to help further reduce 
the amount of waste Monash University sends to landfill. So far, 6 food outlets on campus have been 
working with Buildings and Property Division to process their food waste. In 2016, the Unit processed 
20 tons of food waste, which was about 2.5% of total food waste. Dried organic waste from the Unit 
is sent to the green waste area of the campus, where it is mixed with garden waste and transformed 
into mulch. 

A small amount of food is grown on campus in two community gardens as a collaboration between 
the Monash Permaculture Club and the University. The club also promotes awareness of sustainability 
and urban food production to Monash University and the surrounding community.

Figure 7. Monash Clayton 
campus food metabolism in 

a snapshot

INPUT

(2016)  
Food Waste 

800t

(2016)

30+ food 
outlets across 
campus

Food trucks

Private caterers

Personal food

Supermarket

Other Waste

Mulch
2.5%

Food Growing
<1%

LANDFILL
Total 2800t

(2016)C
LAYTON
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Energy system at Monash Clayton campus

Total energy consumption of the campus in 2016 was about 150 000 MWh, which corresponds 
approximately to the consumption of 10 500 homes. Half of the consumed energy is provided 
through gas and the other half through electricity. Campus is voluntarily purchasing 15% of its power 
from renewable supply.

 The main energy uses are lighting, heating, air conditioning and freezing in labs. Highest energy 
consumption occurs between 7am and 5pm, and can reach up to 16 000 kW (past maximum). The 
campus has a baseline consumption of between 5000kW and 6000kW.

The university is embarking on its Net Zero Emissions Strategy, which is centred on five main aspects:

1. Energy efficiency: e.g. via construction of green buildings, LED lighting

2. Campus electrification: e.g. replacing gas boilers with heat pumps

3. Onsite renewables: e.g. rooftop solar panels

4. Offsite renewables: e.g. Power Purchase Agreements (PPA)

5. Offsetting residual emissions: e.g. carbon offsets, green power

Figure 8. Monash Clayton 
campus energy input in a 

snapshot

Solar Panels
<1%

Gas 50%

CLAYTON

INPUT
(2016)
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Increased  
renewable supply
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Electricity 50%
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Figure 9. Monash Clayton 
campus energy input  

by 2030
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Figure 11. Monash Clayton 
campus water metabolism in 

a snapshot

Water system at Monash Clayton campus

Total water consumption on campus in 2016 was about 525 000 kl. About 95% of the water used on 
campus comes from potable water. The main users are sport infrastructure (e.g. grounds, swimming 
pool) and residential buildings.

The University has been developing rainwater and stormwater harvesting systems on campus over 
the past years. It now has harvesting infrastructure installed in 20 buildings, with a total capacity of 2 
900 kl, harvesting 22 000 kl per year. Harvested water is used for toilet flushing, laundry and irrigation. 

Monash is working to increase its harvesting capacity through the Ring Main Project, which will 
connect local harvesting systems and develop a campus-scale harvesting system from an existing 
lake on campus. 

Monash also recycles greywater (i.e. water from taps and showers) in one of its newly built residential 
buildings. The greywater recycling system works as a backup for a rain water harvesting system in 
the building and recycles 2600 kl water per year. 
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The workshop 

An ideation workshop was held at Monash University over 1.5 days on June 27 & 28, 2017, 
leveraging Monash research capabilities and envisaging the Clayton campus as a testing ground for 
FEW nexus solutions.  The aim of the workshop was to generate ideas and concepts for campus-
based projects that could:

1)  Build on Monash research strengths and stimulate new research enquiries on FEW nexus

2)  Provide education opportunities on sustainable development 

3)  Contribute to more sustainable campus operations

The workshop was attended by over 40 participants from across 9 faculties, centres and divisions 
within Monash University, and 5 external organisations. 

Monash participants were from:

Buildings and Property Division

CRC for Water Sensitive Cities

Faculty of Arts 
School of Social Sciences

Faculty of Business and Economics 
Department of Economics, Department of Marketing

Faculty of Engineering 
Monash Energy Materials and Systems Institute, Department of Civil Engineering, 
Department of Chemical Engineering

Faculty of Information Technology

Faculty of Medicine Nursing and Health Sciences 
Department of Nutrition and Dietetics

Faculty of Science 
Monash Food and Agriculture Innovation, School of Biological Science, School of Chemistry

Monash Sustainable Development Institute 
Monash Water Sensitive Cities Program, BehaviourWorks Australia, ClimateWorks Australia

External participants were from:

E2Designlab

Gold Standard Foundation

Melbourne Water

Victorian Centre for Sustainable Chemical Manufacturing

Yarra Valley Water

The workshop was led and facilitated by Monash Sustainable Development Institute, Monash Food 
and Agriculture Innovation and Monash Energy Materials and Systems Institute.
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Expected outcomes

At the outset of the workshop, the participants articulated the following expected outcomes from the 
workshop:

Outcomes Examples

Understanding 
research strengths, 
gaps and 
opportunities

Identifying what we know and what we are good at

Identifying what we don’t know and what we need to prioritise

Identifying opportunities to capitalise on existing strengths and develop 
new research enquiries on FEW nexus

Identifying 
opportunities for 
bridging research and 
operations

Translating our research into practice for improved campus operations 
toward sustainability and liveability

Developing ideas for demonstration/pilot projects on campus to support 
research enquiries

Understanding synergies and trade-offs between FEW systems

Building Nexus 
networks and 
accelerating research 
integration

Enhancing cross-faculty collaborations

Identifying potential external partners

Developing a shared language around FEW nexus

Identifying 
opportunities for 
linking local initiatives 
to global impact 

Identifying opportunities for large-scale experiments

Identifying opportunities for commercialising nexus ideas Table 1: 
Expected outcomes 
from the workshop
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Ideas for Monash University Clayton Campus

The participants were provided with background information on FEW nexus, the existing systems 
at Monash, and were then guided through a Design Thinking process. They were asked to work 
in interdisciplinary groups to develop ideas for campus-based projects on FEW nexus that would 
incorporate new opportunities for research, education, and improved campus operations.

This section presents a synthesis of issues discussed and the various ideas developed by participants 
in the workshop. 

Who is this relevant for?

A Food-Energy-Water Nexus project on Monash campus could be relevant for the following groups:

Stakeholder group Examples

The University Enhance its reputation as a responsible and leading institution

Increase its impact in sustainable development 

Open up new research and education opportunities

Improve the operational performance of the campus

Deliver value to the community

Individual Staff Utilise new research and education opportunities and funding streams

Deliver impact

Lead on sustainable development through their research, teaching and 
operations 

Students Experience/Participate in a paradigm shift toward sustainable practices, 
in particular toward responsible production and consumption 

Explore avenues for new jobs and economic activities

Develop skills for modern global challenges

Communities Understand the trade-offs with regard to FEW systems

Be exposed to sustainable behaviours and practices

Industries/
Practitioners

Partner with university to experiment with complex systems in a living 
lab

Understand the synergies and trade-offs

Explore a case for change

Tackle corporate social responsibility vs. economic benefits

Policy makers Explore FEW nexus solutions tested in a controlled environment

Grasp the complexity of interdependencies

Explore a case for change

Table 2: 
Some of the stakeholders of 

a campus-based FEW  nexus 
project
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Why a Nexus project?

The concept of FEW nexus in the global context has been developed as a way to deal with 
global challenges in resource management and moving toward more sustainable production and 
consumption. The same objective is valid at a campus scale: it is about reducing the campus 
footprint and moving toward:

• Zero CO2 emissions

• Zero loss of water

• Zero food waste to landfill

These environmental objectives directly serve other longer-term objectives, which are the health & 
wellbeing of the community, economically smarter use of resources, and providing equitable access 
to resources. 

What should be the key characteristics of a Nexus projects?

A FEW nexus project should:

• Provide proof-of-concept for FEW nexus solutions through testing on a local scale

• Constitute a scalable solution that creates tangible outcomes for society

• Promote partnerships between disciplines and between industries and communities 

• Build awareness and capacity among students, staff and the broader community with 
respect to responsible consumption and production 

• Mainstream sustainable consumption and production practices and embed them in 
behaviours
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Figure 11. Key components 
of a FEW Nexus modelling 

project
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Project ideas

Three specific FEW nexus project ideas were developed in the workshop:

P1: A FEW Nexus Modelling Platform 
This project could develop an integrated model of food, energy and water metabolism on campus, as 
a strategic planning tool to support decision making for the FEW nexus. The platform could model the 
interactions between the three systems and run scenarios to test the implications of different nexus 
strategies. 

The project would involve three key components: 

1. Monitoring and data collection of the FEW systems and resource flows on campus 

2. Developing an urban metabolism model of the campus

3. Decision analysis to support strategic planning 



20 | Ideas for Monash University Clayton Campus

Monitoring and data collection:

The first step for understanding the interlinkages among the three systems is to have a consistent and 
comprehensive database of main parameters. Examples of required datasets include:

• Resource stocks and flows

• Consumption patterns

• Economic data

• Infrastructure assets

• Baseline behaviours and agents

Smart metering on campus could assist monitoring and data collection. Smart meters are advanced 
metering infrastructure that have short sample times and are able to communicate their data in real 
time. They can provide real time and transparent information for model development. A platform for 
IoT (Internet of Things) could also assist with data collection and a range of innovations serving the 
Nexus concept.

There is an opportunity for engaging students in data monitoring and collection, which will enable 
broader learning outcomes with regard to responsible consumption and production. 

Model development:

Once data has been gathered, an integrated model could be developed, building on existing expertise 
among Monash researchers in modelling individual systems (i.e. food, energy and water) and in 
complex system analysis. 

Decision analysis:

When the model has been developed, it can be used as a decision support tool. We can run 
scenarios for now, the next 5 years, 10 years, etc., to test the implications of different Nexus 
strategies on campus operations and its footprint. 

The model could also assist with a whole-of-life-cycle economic evaluation of different strategies to 
support senior University executives with long-term strategic planning for FEW systems.
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Research questions

This project could open up a range of research enquiries.

Monitoring and data collection provides opportunities for behavioural research. Examples are:

• What are the baseline consumption behaviours on campus?

• How could smart tech/metering influence consumption behaviours?

Examples of research enquiries in relation to integrated modelling are:

• What theories and concepts are needed to set up the architecture of a complex FEW nexus 
model?

• What are the key indicators that need to be built into the model?

• How to model the interactions between the three systems (e.g. timescales) and what are the 
methodologies for integration?

Examples of research questions in relation to decision analysis are:

• How can we cope with future disruptive technologies and adapt?

• What are the impacts of campus-based Nexus strategies on the broader local council area 
and the entire city?

Potential impacts delivered through the modelling project

The project could:

• Inform University executives about investment strategies

• Determine operational savings

• Inform behaviour change strategies

• Educate/raise awareness within the Monash community and beyond about resource 
consumption

• Develop a software product that could be commercialised/adopted by industry
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P2: Demonstration Projects in Hotspots
This project could design and setup pilots to study the practical application of the Nexus concepts 
and innovations. Pilots could include a range of discrete small-scale innovations, or an integrated 
system comprising various components. 

Below are some ideas for small-scale pilots:

• Utilising harvested or recycled water to grow food for consumption on campus

• Biodigestion of food and human waste to produce energy

• Design shorter pathways from production to consumption 

• Focus on specific groups to improve their practices, e.g. “Target 0” for food and water waste 
in student residences

An example of an integrated system is presented in Figure 12. 

This illustrative system can be piloted in a ‘hotspot’ building on campus, such as one of the 
residences. In this system, the roof of the hotspot building is a green roof, used for food production. 
The green roof also acts like a thermal mass providing insulation for the building. 

Treated stormwater is used for irrigation of food crops. Solar energy is used to power the building and 
to power the UV system for stormwater treatment. 

Food waste from the building goes either to compost, or to a digester which produces biogas. The 
biogas is used in a Tri-generation HVAC system, which produces electricity, heat and cooling in one 
system. In the Tri-gen system, a gas fired generator produces electricity and heat with the exhaust 
heat going to an absorption chiller that produces chilled water and hot water for air conditioning. 

Nutrient-rich wastewater from the building can be used for hydroponic food production. Greywater 
can be used for industrial applications, e.g. in labs. 

A pyrolysis system can be set up to decompose other forms of waste, such as plastics, and 
produce biofuel which can be used to power the Monash shuttle bus between Clayton and Caulfield 
campuses. 
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Research questions

Some of the opportunities for research enquiries in this project include:

• What is the economic and societal value of the demonstration project within and beyond 
Monash? 

• Building on the demonstration project, what is the business case for Nexus innovations?

• Does the demonstration project trigger behaviour change?

• What is the most suitable management and governance model for such a decentralised 
system? 

Potential impact delivered through a demonstration project

A demonstration project could:

• Provide a proof-of-concept for FEW nexus innovations 

• Provide a demo site for education in relation to resource management 

• Provide opportunities for partnerships with local councils, industries, businesses and NGOs 
to scale up the innovations (e.g. in Monash Employment Precinct) 

• Support future master planning of Monash campuses – given campus population is expected 
to double by 2030, smarter management of resources will be a necessity, not an option



24 | Ideas for Monash University Clayton Campus Food Energy Water Nexus | 25 

Pyrolysis

Thermal mass

Trigen

Heat

Char for
food production

Plastic

Woodchips

Food waste

Wastewater

Food production

Wastewater treatment

Hydroponics

Food

Solar

BiofuelTransport between
Clayton & Caulfield

Digestor Compost

Renewable
energy

Stormwater

Wetlands Sediments Soil amendment

UV

Biofilter

Electricity

Figure 12. An illustrative 
integrated FEW system on 
campus



26 | Ideas for Monash University Clayton Campus

P3: Student-Led Initiatives 
A project enabling and supporting student-led initiatives provides an opportunity for advancing FEW 
nexus ideas and innovations. 

This could include:

• Design competitions on FEW nexus 

• Student projects as part of education streams

• Crowd source ideas (e.g. app to submit ideas for campus sustainability around FEW)

Potential impact delivered through student-led initiatives 

This project could:

• Open up a range of new education opportunities on sustainable development 

• Inform behaviour change strategies through understanding food choices, transport choices 
and energy and water consumption choices 

• Equip a next generation of implementers and leaders with the knowledge and skills to tackle 
some of the global challenges 
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From Ideas to Implementation

To materialise the ideas presented in the previous section, workshop participants identified a range of 
enabling conditions required for implementation, as well as strategies for next steps.

Some of the enabling condition required for implementation are:

• Leadership and strategic commitment from senior Monash executives to enable and support 
FEW nexus initiatives on campus

• A recognition/incentive system—i.e. research and operational KPIs—which supports FEW 
nexus initiatives at Monash University

• Monash’s commitment to operationalise the Sustainable Development Goals

• External partnerships to scale up and/or commercialise the ideas

Strategies for next steps can be summarised across three domains: Identify capabilities, develop 
more detailed project concepts, identify and apply for funding.

Capability

• Identify key Monash researchers and skillsets to support different aspects of the proposed 
projects

• Based on the match between selected project areas and existing capability strengths, 
identify key thought leaders in Australia and internationally

• Form cross-disciplinary working groups around identified key areas of interest

Projects

• Facilitate feasibility studies around each key area of interest identified from the workshop

• Leverage existing initiatives on food, water and energy to maximise synergies and minimise 
trade-offs across the three systems
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Funding

• Identify small scale funding opportunities to enable collaborative research (2017/18)

• Identify and apply for mid-sized (e.g. $300k per annum) funding for at least 4 projects (2018 
- 2020)

• Identify and apply for a major cross-disciplinary program (e.g. $2m per annum) by 2020 



Food Energy Water Nexus | 29 

Conclusion

All around the world, cities and towns are facing the impacts of growing populations, rapid 
urbanisation, climate change, resource scarcity, and more limited environmental capacity to absorb 
pollution and waste. These global trends imply that we need to do more with less, in a smart way, 
when it comes to resource management. Closing the loops across food, energy and water cycles, 
which are highly interdependent, is imperative in this context.  

The ideas presented in this report have been generated by an interdisciplinary group of academics 
and practitioners, showing a nexus approach to food, energy and water, using Monash University’s 
Clayton campus as a case study. They indicate how universities can bridge their research and 
operational activities to become exemplars of sustainable production and consumption, and play a 
leadership role in implementing the Sustainable Development Goals.  

While the ideas are conceptual, they provoke further analysis alongside other potential options, and 
suggest a direction for implementation on Monash Clayton campus. We hope that they also inspire 
‘nexus thinking’ in broader urban areas. 
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