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Maslow’s “hierarchy of needs” highlights 
importance of energy, food and water nexus
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Source: Maslow, A.H. (1943). A theory of human motivation. Psychological Review, 50(4), 370–96



1. Complex
Multiple connections across scales between energy, food and water make it 
a complex, interconnected problem to solve

2. Local
The local and temporal constraints especially of water and to some extend 
food need to be understood with high spatial and temporal resolution

3. Non-linear
Energy, food and water issues often feature thresholds, lag time and tipping 
points, which means foresight and understanding matter

4. Evolving
Energy, food and water constraints could become more pronounced in 
future, for example due to resource depletion and climate change

5. Hidden
Existing and systemic energy, food and water issues may not immediately 
be apparent if an economy is affluent and doesn’t face a crisis

A “wicked problem” – EFW nexus is one of the 
21st century’s most difficult issues to solve



1. Complex interconnections
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2. Local understanding required
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2. Local understanding required – Western 
Australian water example
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Source: : Options for bringing water to Perth from the Kimberley An Independent Review 
http://www.water.wa.gov.au/PublicationStore/first/64772.pdf



3. Thresholds, lag times and tipping points

Photo: Abandoned house, Orroroo-Hawker Road (James McCormack)

Presenter
Presentation Notes
 1865, 30 years into the settlement of SA George Goyder survey on horseback to identify the suitable famland for the new colony Saltbush vs Mallee Discouraged planting crops north of the line Bumper rain – Disregard of his advice Photo – Proof he was right --- Explore the Goyder lines in a new economic and bio-physical system – many lines, not all physical No historic evidence – Need to create the new maps of Australia: Deep and integrated science Engagement – People need to act on the right answer



4. Evolving constraints – Building example

Source: “Global warming and its implication to emission reduction strategies for residential buildings”, 
X. Wang, D. Chen, Z. Ren, Building and Environment (2010)



1. Understanding
Aim to understand and where possible project with high spatial 
and temporal resolution the economic, bio-physical and social 
implications of the nexus

2. Markets
Develop markets or other mechanisms that allow for the 
economically efficient allocations of scarce resources such as 
energy, food and water

3. Innovation
Invest in direct and indirect innovation, i.e. in new 
technology/system RD&D and education respectively, to 
eliminate waste and increase efficiency and productivity

Three approaches may help us manage the 
energy, food and water nexus



1. Analytical understanding highlights issues
Example Australian National Outlook
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2. Markets can allocate resources efficiently 
Example National Outlook land sector markets

Source: CSIRO Australian National Outlook 2014 (forthcoming)
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2. Markets can allocate resources efficiently 
Example Murray-Darling water market
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Source: Kirby, M., et al., 2014, Sustainable irrigation: How did irrigated agriculture in Australia’s 
Murray–Darling Basin adapt in the Millennium Drought? Agric. Water Management 



2. Markets can allocate resources efficiently 
Example Australia’s energy security assessment

Source: National Energy Security Assessment, Dept. of Resources, Energy and Tourism, December 2011



3. Innovation increases efficiency & productivity 
Example BuildingIQ

Source: Prometheus by Paul Manship at Rockefeller Centre, NY (Photograph by Maria Azzurra Mugnai)



3. Innovation increases efficiency & productivity 
Example Solar Brayton Cycle



1. Take a whole of system approach to 
assessing especially food security of 
potential supplier countries

2. Share lessons learned from successful 
Australian markets (e.g. water) and solve 
new challenges together (e.g. electricity 
grids)

3. Collaborate on education and technology 
development relevant for hot and arid 
countries

Opportunities for collaboration
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