HIGHER EDUCATION SYSTEM REVIEW TERMS OF REFERENCE CONSULTATION

| believe that human civilisation in some or possibly all countries will collapse by 2050. Humanity is
behind schedule in implementing the one hope for the salvation of civilisation of a paradigm shift
disruptive transformation of the energy, transportation, and food sectors to avoid, or attenuate, the
sixth mass extinction and retreat of the remnants of the biota to live on Antarctica. | am an
Australian, living in Australia, and a Master of Science student in renewable energy engineering at
a European university. Most economists believe the economy is in equilibrium despite the warnings
of the Limits to Growth, Will Steffen, and others.

| understand the first simple differential equation economic model was formulated and published in
the 1870s. In the interim and particularly in the last fifty years economics is the profession that has
exploited advances in computing the least. The extent to which the vast majority of economists are
unable or unwilling to correctly apply calculus to economics is extremely embarrassing. | advocate
that Australian governments should stop funding all contemporary economics teaching and
research and that all economics departments should be transitioned into university science
faculties. Australian governments should commence funding economics teaching and research
which has a rigorous sophisticated mathematical and scientific basis including a three year
bachelor of economic science degree with a year of ordinary differential equations lectures and a
four year bachelor of economic science with honours degree with an additional year of partial
differential equations lectures.

This is a relatively simple problem to solve. | anticipate there are many unemployed or
underemployed people with dual economics and technical qualifications or mathematicians,
scientists, and engineers who could quickly convert to teaching economics. | advocate that to
expedite the transition all existing university economics staff should be offered the option of either
a voluntary redundancy or commit to studying and continuing to pass, a doctorate in mathematics,
science, or engineering. This is a relatively quick problem to solve. Whilst the full benefits will not
be realised until the first cohorts of economists, who are competent in calculus, are appointed to
senior positions in industry and government mandating this transition in academia would send a
signal throughout Australia of an increase in expectations in basic economic mathematical
competence.

Professor of Economics Steve Keen was recently awarded the third Friede Gard Prize for
Sustainable Economics by the University of Trier and in 2022 published an accessible critique of
mainstream economics and an introduction to a more sophisticated, representative, and relatively
simple alternative employing calculus. Whilst the economic curriculum is being revised | advocate
that study in sustainable circular economics should be integral to teaching and research. Steve
Keen alleges the mathematics of the IPCC Working Group Sixth Report of 2022 pages 16 to 65,
which predicts a maximum decline of 23 percent in annual global GDP, is incorrect. Rather than
diverse contrarian Neo-classical, post-Keynesian, Austrian, Ecological, Behavioural, Gender, and
Ethnic theories if economics students were taught calculus by mathematicians they might develop
a more integrated, coherent, unified, and cohesive theory of economics.

| infer that the University of New South Wales has pioneered many seminal advances in
photovoltaic solar research in recent decades. However, | am not aware that Australia has the
same advantage in concentrated solar power, solar perovskites, wind turbine design, solid state,
liquid metal, lithium or sodium chemistry battery research. Despite the efforts of Monash University
in lithium sulphur batteries, SunDrive, GELION, Redflow, TINDO, Li-s Energy, Tritium, and Energy
Renaissance an Albermarle representative asserted that Australia is too far behind to establish an
electric vehicle battery manufacturing industry. Perhaps | am too optimistic but | believe the
Australian government should approach ARRIVAL, Aptera, ACM, and / or Sono Motors to re-
establish a local vehicle manufacturing industry. | believe each of these organisations was
established with the intention of exploiting their predominately composite, rather than metal,
construction techniques to facilitate low volume niche vehicle production in the region where the
vehicles are to be used.



In my opinion, the global best postgraduate qualification in wind turbine design is the European
Wind Energy Masters alliance offered, depending on the specialisation, by Delft University of
Technology, Danish Technical University, Norwegian University of Science and Technology, and the
University of Oldenburg. The Queensland Government, which has belatedly pledged to try to catch
up to the renewable energy transition, recently announced it intends to manufacture wind turbine
components.

The University of Technology Sydney has recently published the Australian Electricity Workforce
for the 2022 Integrated System Plan Projections to 2050 in which the Step Change scenario is
forecast to require an average of 8000 professionals and 7000 managers per year. The Hydrogen
Superpower scenario is forecast to have correspondingly higher requirements for resources and
personnel.

In my opinion, there is not enough, and there are gaps in the scope of, renewable energy science
and engineering education available in Australia. When | did my due diligence to apply for a Master
of Science at a European university the leading Australian candidates were the University of New
South Wales and Murdoch University. | advocate that Australian universities should offer more
renewable energy degrees and in particular that some degrees be offered completely online so
that to expedite the transition experienced professionals are facilitated to study part time whilst
continuing to work in their current job. To truly acknowledge the climate emergency | suggest the
Australian Government would permit a Higher Education Contribution Scheme tax debt for
renewable energy degrees from any country which is a party to the Washington Accord or is
recognised as having a similar quality of engineering or science professionalism. | suggest that this
would be economical to attenuate the need to encourage experienced professionals to immigrate
to Australia.

| believe the Australian academic sector currently offers more teaching in fossil fuels than
renewable energy. | anticipate that many Australian universities should offer an enhanced diversity
of renewable energy degrees but perhaps there should be a coordinated strategy for some
institutions to specialise in particular technologies. Does Australia intend to have the following
facilities for wind turbine commissioning and research; rotor blade fatigue test, wind tunnel, wind
tunnel integrated with a wave model test basin, roller bearing facility, generator dynamic test, and
foundation soil mechanics?

| have reservations about the hydrogen economy as | understand the patent holder, Saul Griffith,
for the design of hydrogen tanks advises that hydrogen will kill any humans and mammals in the
vicinity of a pressurised transport pipe or hydrogen fuelled vehicle in three ways; the explosion
shock wave will collapse the lungs; suffocation; and burning. The world currently produces and
consumes approximately 100 million tonnes of hydrogen per year. This is currently produced
predominately by steam methane reforming and used in the fossil fuel processing, ammonia, or
plastics industries. Hydrogen requires at least 39 kWh per kilogram, more realistically 50 kWh per
kilogram to produce renewably by electrolysis unless some direct solar, or acoustic catalyst,
process can be commercialised. This 5000TWh per annum of electricity would significantly
displace renewable energy from other uses for the foreseeable future. Even if hydrogen vehicles
were technically viable and safe | anticipate that legacy brands, ARRIVAL, Aptera, Sono Motors,
Lightyear, VOLTA, and Janus Trucks will soon have an unassailable commercial economy of scale
production advantage over hydrogen vehicles. At the dawn of the modern electric vehicle the
electric charging cable is already obsolete. Are there research priorities to facilitate the introduction
of wireless charging in taxis, garbage trucks, buses, logistic vehicles, service vehicles, passenger
trams and light trains?

Therefore | suggest one of the historical research questions is: is it more effective, efficient, and
economical to transport hydrogen, will an industry transporting hydrogen, or hydrogen carriers, in
pipes and ships be developed, or is it better to process commodities where resources and
renewable energy are cheapest and transport energy intensive commodities? Is it more efficient,
effective, and economical to use hydrogen or can the process employ electricity directly? In what is
possibly a biased opinion even Rio Tinto recently stated it would be better to burn gas than



transport hydrogen. | advocate that research should be targeted to facilitate Australia developing
an economy that is more innovative and has a higher value add component than the largely
exploitative and extractive historical economy. Perhaps there are contemporary research priorities
to be studied in the transition from industrial agriculture supported by ammonia fertiliser to
precision fermentation supported by hydrogen feedstock?

In 2019 the Crowther Lab of ETH Zurich published in the journal Science a summary of an analysis
that identified approximately 10 million square kilometres of land which could be reforested
predominately in six countries Russia, United States, Canada, Australia, Brazil, and China. |
anticipate that if precision fermentation is a success and can deliver food cheaper than
contemporary industrial agriculture the land available for reforestation is in excess of 20 million
square kilometres. Large scale reforestation might make a significant reduction in atmospheric
carbon dioxide concentration. Are there contemporary research priorities to manage and finance
reforestation and the potential decline of industrial agriculture in Australia in this paradigm shift
transformation? The significance of agriculture livestock may transition from a food source to a
spreader of fertiliser. Australia has lost 40 percent of the forest cover it had prior to European
settlement. Perhaps there would be less damaging floods if there were more trees. | believe
carbon capture use or storage as a gas has consistently in recent decades been shown to be a
waste of time, money, and effort. | advocate the focus should be on carbon capture use and
storage in forests, earth, kelp, mangroves, peridotite rocks, calcium carbonate, concrete,
graphene, and high value uses like those being commercialised by Mineral Carbonation.

Representatives of the Royal Air Force recently stated that they are satisfied that hydrogenated
vegetable oil is an acceptable substitute for aviation fuel with equivalent performance. | anticipate
battery electric aviation will be commercialised for short haul and processed vegetable oil will be
substituted for commercial long haul and military aviation. VOLVO and SSAB were the first to
pioneer low carbon dioxide emissions from steel production. There are alternatives being
developed for high carbon emission cement and concrete including fly ash and others. Several
years ago Australian low carbon emission cement researchers moved to Belgium when they could
not get funding in Australia and it is anticipated that an aviation fuel initiative will go overseas if it
does not get funding within twelve months.

Perhaps the most intractable climate change challenge for which a technical and economic
solution is not yet evident is global shipping due to cheap contemporary fuels being approximately
one half of shipping costs. The renewable transition is potentially a multi-trillion dollar opportunity
for Australia. Perhaps there are contemporary research questions of how Australia can insulate
itself from comparatively, relative to the American Inflation Reduction Act, parsimonious incentives
or exploit the opportunities of this transition? Perhaps Australia can exploit its knowledge of mineral
extraction and commercialise processes that are less exploitative of the environment like those
being pioneered by EnergyX.

In the event that humanity successfully makes this transformation in the energy, transportation, and
food sectors by 2040 and is able to attenuate the worst impacts of climate change | anticipate that
there will still be conflict in the medium term, particularly on access to drinkable water. Are there
research priorities to attenuate the impact of 25 percent of homes being uninsurable by 2030?

| commend the intentions of this Australian university review and advocate that two priorities for
reform need to be

a) enhance economics teaching and research with an understanding of calculus and a sustainable
finite environment and,

b) the science and engineering of the most consequential transformation of civilisation in history of
the paradigm shift disruptive transformation by 2040 in the energy, transportation, and food
sectors.

Perhaps there was an implicit assumption that there would be some additional funding to restore
the industry’s reputation and to position the industry to realise opportunities of the future. The
collapse of civilisations is the lesson of history and at this point it will take some inspired leadership



for this civilisation to survive. | believe many Australians would be disappointed if Australia were to
become a failed fossil fuel state. Australia needs to become a renewable energy superpower or we
can continue with the status quo. That will be exciting.

References
Steve Keen 2022 Friede Gard Prize Lecture 01: Banks, Money, and Credit, Youtube,
<https://www.youtube.com/watch?v=rTgpR6SIlgdw>

Sophie Vorrath 2022 Queensland pledges to make its own wind turbines amid boom in giga-scale
projects, Renew Economy, <https://reneweconomy.com.au/queensland-pledges-to-make-wind-
turbines-within-a-few-years-amid-boom-in-giga-scale-projects/>

Sophie Vorrath 2022 Australia’s first battery giga-factory nearly complete, signs up local suppliers,
Renew Economy, <https://reneweconomy.com.au/australias-first-battery-giga-factory-nearly-
complete-signs-up-local-suppliers/>

Rachel Williamson 2022 Australia faces critical skill shortages for wind, solar, storage and
hydrogen projects, Renew Economy, <https://reneweconomy.com.au/australia-faces-critical-skill-
shortages-for-wind-solar-storage-and-hydrogen-projects/>

Tim Buckley and Matt Pollard 2022 More than a quarry: How Australia can grab share of $100
trillion in new global landscape, Renew Economy, <https://reneweconomy.com.au/more-than-a-
guarry-how-australia-can-grab-share-of-100-trillion-in-new-global-landscape/>

Giles Parkinson 2022 Building a zero emissions grid in US in just 13 years would save $US 1.2
trillion, Renew Economy, <https://reneweconomy.com.au/building-a-zero-emissions-grid-in-us-in-
just-13-years-would-save-usl1-2-trillion/>

Giles Parkinson 2022 Fast transition to renewable will save the world $18 trillion, says Oxford
study, <https://reneweconomy.com.au/fast-transition-to-renewables-will-save-the-world-18-trillion-
says-oxford-study/>

Giles Parkinson 2022 “Huge moment:” Australia’s SunDrive claims new solar cell efficiency
milestone, Renew Economy, <https://reneweconomy.com.au/huge-moment-australias-sundrive-
claims-new-solar-cell-efficiency-milestone/>

Sophie Vorrath & Amalyah Hart 2022 Fossil Australia at risk of “domino effect” as EU moves ahead
on carbon border tax, Renew Economy, <https://reneweconomy.com.au/fossil-australia-at-risk-of-
domino-effect-as-eu-moves-ahead-on-carbon-border-tax/>

Sophie Vorrath 2022 CSIRO says Australia can — and must — build its own silicon and solar cell
supply chain, Renew Economy, <https://[reneweconomy.com.au/csiro-says-australia-can-and-must-
build-its-own-silicon-and-solar-cell-supply-chain/>

Chris Briggs, Jay Rutovitz and Franziska Mey 2022 The Australian Electricity Workforce for the
2022 Integrated System Plan Projections to 2050, University of Technology Sydney, Institute for
Sustainable Futures, <https://www.uts.edu.au/isf/explore-research/projects/australian-electricity-
workforce-2022-integrated-system-plan-projections-2050>

Hans van Leeuwen 2022 It's better to burn gas than transport hydrogen, Rio Tinto says, Australian
Financial Review

Claire Sadler 2022 RAF completes groundbreaking first flight using sustainable fuel, Forces News,
Youtube, <https://www.youtube.com/watch?v=rcukbOKUvCU>

Bastin, JF, Finegold, Y, Garcia, C, Mollicone, D, Rezende, M, Routh, D, Zohner, CM, Crowther, TW
2019 The global tree restoration potential, Science, <doi: 10.1126/science.aax0848>



Chris Lund, Philip Jennings, Trevor Pryor 2014 Renewing the Sustainable Energy Curriculum —
Providing Internationally Relevant Skills for a Carbon Constrained Economy, Murdoch University,
Australian Government Office for Learning & Teaching

Saul Griffith 2022 The Big Switch Australia’s electric future, Black Inc, Collingwood

Ross Garnaut 2022 The Superpower Transformation Making Australia’s zero-carbon future, Black
Inc, Collingwood

Ross Garnaut 2019 Superpower, Australia’s low-carbon opportunity, La Trobe University Press,
Carlton

https://www.researchgate.net/scientific-contributions/Will-Steffen-68827727

Tony Seba The Great Transformation [Part 4] — The #Disruption of #Food & #Agriculture, Youtube,
<https://www.youtube.com/watch?v=g6gZHbfK8Vo>

Tony Seba 2022 The Great Transformation [Part 5] — Implications, Youtube,
<https://www.youtube.com/watch?v=kgULCgo4eZ8>

MCI Carbon <https://www.mineralcarbonation.com/>

resilience.org The Limits to Growth at 50: From Scenarios to Unfolding Reality, Resilience,
<https://www.resilience.org/stories/2022-02-24/the-limits-to-growth-at-50-from-scenarios-to-
unfolding-reality/>

Brad Thompson 2022 Australia ‘too far behind’ to make EV batteries, Australian Financial Review,
19 September 2022

Yolanda Redrup 2022 Country missing battery revolution: Tesla head, Australian Financial Review,
15 September 2022

Hans van Leeuwen 2022 ‘One year to get green jet fuel off the ground’, Australian Financial
Review, 18 November 2022

Kate Raworth 2017 Doughnut Economics, Chelsea Green Publishing Company
Dermot O’Gorman Renewable Scorecard, Australian Financial Review, 5 December 2022
Charles Massy 2017 Call of the Reed Warbler, University of Queensland Press

EnergyX, EnergyX — Next Generation Lithium Extraction & Battery Technology,
<https://energyx.com>

Damian Carrington 2022 ‘Fate of the living world’ will be decided at COP15, say scientists,
Guardian, <https://www.theguardian.com/environment/2022/dec/07/cop15-fate-living-world-
decided-say-scientists-aoe>

Adam Morton 2022 Australia’s mountain mist frog declared extinct as red list reveals scale of
biodiversity crisis, Guardian, <https://www.theguardian.com/australia-news/2022/dec/10/australias-
mountain-mist-frog-declared-extinct-as-red-list-reveals-biodiversity-crisis>

ABC News 2022 International Union for Conservation of Nature lists dugong populations in East
Africa as critically endangered, ABC News, <https://www.abc.net.au/news/2022-12-10/dugongs-in-
east-africa-listed-as-critically-endangered/101758296>



Joshua Hill 2022 Sydney Uni hails low cost, long life sodium sulphur battery with “super-high
capacity”, Renew Economy, <https://freneweconomy.com.au/sydney-uni-hails-low-cost-long-life-
sodium-sulphur-battery-with-super-high-capacity/>

Nick Kilvert 2022 If NSW wants to stop climate change protests, there’s an alternative to jailing
activists, ABC News, <https://www.abc.net.au/news/science/2022-12-09/climate-change-protests-
jail-what-could-be-more-effective/101737704>

Xanthe Gregory and Jessica Clifford 2022 Wiped out and wanting answers,
<https://www.abc.net.au/news/2022-12-06/how-an-extreme-flash-flood-destroyed-eugowra/
101711140>

Angelique Donnellan 2022 South Australian communities prepare as floodwater threatens to
inundate properties, ABC News, <https://www.abc.net.au/news/2022-11-30/south-australian-
communities-prepare-as-floodwater/101719330>

Daniel Hurst 2022 Coalition must listen ‘carefully to the Pacific island nations’, Simon Birmingham
says before bipartisan tour, Guardian,
<https://www.theguardian.com/australia-news/2022/dec/12/coalition-must-listen-carefully-to-pacific-
island-nations-says-simon-birmingham-ahead-of-bipartisan-tour>

Avani Dias & Alex Barry 2022 Sri Lanka’s protest movement toppled a president. Then came the
crackdown, ABC Foreign Correspondent, <https://www.abc.net.au/news/2022-09-15/inside-the-
crackdown-on-sri-lanka-protesters/101435872>

Nick Routley, 2021, Visual Capitalist, <https://www.visualcapitalist.com/histomap/>

Corey Bradshaw, 2012 Little left to lose: deforestation and forest degradation in Australia since
European colonisation, Journal of Plant Ecology, Vol 5, Iss 1, pg. 109-120,
<https://doi.org/10.1093/jpe/rtr038>

Climate Council 2022 One in 25 Australian homes uninsurable by 2030: Climate Council launches
cutting edge digital climate risk map, Climate Council,
<https://www.climatecouncil.org.au/resources/australian-homes-uninsurable-2030-climate-risk-
map/>

Allan Savory 2013 How to green the world’s deserts and reverse climate change | Allan Savory,
TED Talks, <https://www.youtube.com/watch?v=vpTHi7O66pl>

Nicola Heath 2022 Australian agronomist Tony Rinaudo is turning African deserts into forests, ABC
RN, <https://www.abc.net.au/news/2022-07-24/tony-rinaudo-forest-maker-fmnr-land-regeneration-
africa/101189330>

Bryan Orihuela-Pinto, Matthew England and Andrea Taschetto, 2022 Interbasin and
interhemispheric impacts of a collapsed Atlantic Overturning Circulation, Nature Climate Change,
<https://www.nature.com/articles/s41558-022-01380-y>

Lars Max et al, 2022 Subsurface ocean warming preceding Heinrich Events, Nature
Communications, DOI: <10.1038/s41467-022-31754-x>

Shalailah Medhora 2022 Young voters have issued a warning: Ignore us at your peril, ABC triple |
Hack, <https://www.abc.net.au/news/2022-12-11/young-people-vote-analysis/101758052>

Anna Spargo-Ryan 2022 Dear year 12: if you're going to start a career at the end of the world, you
may as well follow your dreams, Guardian,
<https://www.theguardian.com/australia-news/commentisfree/2022/dec/11/dear-year-12-if-youre-
going-to-start-a-career-at-the-end-of-the-world-you-may-as-well-follow-your-dreams>



	HIGHER EDUCATION SYSTEM REVIEW TERMS OF REFERENCE CONSULTATION

