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Dear Mr Cheeseman
It is with pleasure that I forward to you Deakin University’s submission to the Victorian Legislative Assembly
Inquiry into Tackling Climate Change in Victorian Communities.
Deakin University believes this Inquiry is addressing a fundamentally important issue. While climate change
is a global challenge, the solutions will largely be driven by local actions, making the outcomes of this
inquiry both important and timely.
Deakin understands the need to accelerate our efforts in addressing climate change and believes that the
State and Commonwealth governments have an important role in helping to facilitate the necessary
collaborations across industry, government, community and the university sector to achieve this outcome.
Deakin University, headquartered in Geelong, is one of the region’s largest employers and, with almost
65,000 students, one of Australia’s largest universities. In addition to Deakin’s largest campuses in Burwood
and the Cloud, the University’s regional footprint includes two campuses in Geelong, one at Warrnambool,
research stations at Queenscliff and Griffith (NSW) and an office in Bendigo.
Sustainability is a core driver for Deakin, and our ability to tackle climate change is a key factor in the
sustainability of our communities, economy and society. Therefore, this Inquiry touches at the heart of
Deakin’s interests and values.
I commend this submission to the Inquiry.
Best wishes

Professor Iain Martin
Vice-Chancellor
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PREAMBLE
Deakin University strongly supports the Victorian Parliament’s ‘Inquiry into Tackling Climate Change in
Victorian Communities’. Sustainability is a core value and focus of Deakin University, and drives all aspects
of our operations.
Deakin has a significant number of research staff working on climate change and related topics, and has
delivered numerous outcomes that have benefited Victorian communities in this area. Deakin researchers
work across a broad range of projects around climate change issues, and have generated numerous high
quality peer reviewed scientific publications, technical reports and practical information that has informed
policy development and on-ground practice.
Deakin aspires to be a leader in sustainability and has set an internal target for carbon neutrality by 2030,
along with a number of other sustainability goals. To achieve carbon neutrality, Deakin is in the process of
implementing a 7MW solar power microgrid that will contribute more than 50 per cent of the energy needs
of our Waurn Ponds Campus, along with many other sustainability initiatives outlined in this document.
Deakin understands the value in collaborating with industry, government and the community to see
meaningful change. Therefore, we urge government to consider additional avenues to incentivise
engagement across these sectors, including tapping into the expertise available through the university
sector, in order to accelerate our progress of addressing climate change.
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DEAKIN UNIVERSITY’S RESPONSE TO THE TERMS OF REFERENCE
Deakin University is committed to a sustainable future, both for our operations and for the communities in
which our staff and students live and work. Deakin has taken key steps to ensure that as an organisation
we implement relevant programs to enhance the overall sustainability of our enterprise. Equally as
important, Deakin has a breadth of relevant research capability to further support government policy
directions and initiatives addressing climate change.
(a) Internal Policy Directions and Initiatives
Deakin’s sustainability aspirations provide the framework for the sustainable development of the
University (See the full plan via this link). These aspirations are based around the United Nations
Sustainable Development Goals (SDGs). Among a variety of initiatives, Deakin supports the targets and
objectives of the SDGs by:
•
•
•
•

supporting and promoting the principles of the Sustainable Development Goals
undertaking research that provides solutions to sustainable development challenges
providing educational opportunities for students to acquire the knowledge and skills needed to
promote sustainable development
ensuring our campuses and major programs are environmentally sustainable and socially inclusive.

Deakin's current strategy has established targets to reduce our baseline carbon emissions to 2013 levels
(i.e. 77,000 tCO2e) by 2020 and to achieve carbon neutrality by 2030. More recent thinking has seen the
University revise our targets to further reduce emissions to achieve carbon neutrality 2025, and become
carbon negative by 2030.
A range of on-campus initiatives have been implemented to reduce our carbon emissions, including
improvements in energy efficiency through improved building design and management, the construction
of a 7MW microgrid and battery storage at our Waurn Ponds Campus, and the use of roof-top solar power
across our campuses. When commissioned, the 7MW microgrid will provide more than half the energy
needs of the Waurn Ponds Campus.
Deakin has implemented a range of initiatives to reduce its carbon footprint and enhance overall
sustainability. Some of the more successful initiatives include:
•
•
•
•
•
•
•
•
•
•

detailed climate change adaptation studies undertaken for each campus
food waste collection and food composting stations implemented to reduce landfill
the provision of bicycle hubs on each campus
the implementation of Deakin’s tree canopy strategy to provide shade and reduce the heat island
effect on our campuses
removal of paper towels from all bathrooms (reducing landfill waste)
provision of bus services between Waterfront and Waurn Ponds Campuses, significantly
decreasing car travel between campuses
automatic lighting and use of low energy lighting in buildings
reduction of waste to landfill by 10 per cent per person over the last three years
over 110,000 disposable coffee cups avoided through Deakin’s reusable cup initiative
reduced the use of printer paper by 20,000kg since 2016 (equivalent of >500 trees).
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(b) Externally Focussed Research Capability and Selected Project Initiatives
Deakin University conducts a wide range of climate change research that seeks to better understand,
mitigate or adapt to the impacts of climate change on society. Deakin researchers collaborate widely with
the community, government and industry sectors to find creative solutions that benefit all Victorians. The
following points highlight some of the research outcomes that Deakin has delivered:
•
•

•
•

•

•

•
•

•

Demonstrating the ability of restored wetlands to offset 2.6 tonnes of CO2 equivalent emissions
per hectare per year (i.e. Blue Carbon), with 100 hectares of Victorian coastal wetlands currently
under restoration at Point Lillias, Bass River and the Gippsland Lakes.
Developing novel approaches to map the geomorphology and biological communities on the
seafloor and near coastal zone, and have applied these techniques to generate critical baseline
mapping data along the entire Victorian coast line (approx. 2,000km) that can be used for
predicting impacts of sea level changes.
Critical analysis of the impacts of fire on Victorian flora and fauna, and specifically, understanding
the response and recovery of native and introduced flora and fauna, including predator responses,
to such events.
Modelling the potential impacts of climate change on primary production systems across
Gippsland, Southwest Victoria, Central Highlands, Goulburn Broken Catchment and a 100km radius
around Melbourne, including creating user friendly interface tools, enabling land managers to
better adapt to climate change at a local level.
Published large scale, regional economic development opportunities for several Victorian
communities, including detailed studies for Geelong and the Great South Coast, and a preliminary
assessment for the Goulburn Murray region. This work has highlighted significant renewable
energy opportunities that will mitigate climate change and drive employment growth in regional
Victoria.
Deakin researchers have invented and applied new technologies in irrigated agriculture to increase
crop yield per unit of water used, whilst decreasing carbon emissions. This team has also enhanced
the utilisation of manure as a fertiliser in agriculture, reducing the demand for nitrogen fertiliser
(production of nitrogen fertiliser is one of the world’s most energy intensive activities).
Deakin Energy has driven a new hydrogen initiative in south-west Victoria called
‘Hycel@Warrnambool’. Hycel will help to overcome barriers for utilisation of hydrogen as a clean
fuel, with an initial focus on use in heavy vehicles.
Deakin has reduced the energy required to make carbon fibre by approximately 50 per cent. This
world leading technology has resulted in hundreds of millions of dollars of industry investment
around carbon fibre in Victoria, including with LeMond Composites, Quickstep and Carbon
Revolution.
Deakin has strategically applied technologies such as virtual reality, haptics (i.e. sense of touch)
and 3D printing to replicate high risk training scenarios for a range of sectors reducing the need to
replicate these activities in real life and thereby reducing emissions. One significant outcome in
this area, which has since been spun out as a company, is FLAIM Systems which provides VR
training for firefighters.

The above points highlight a range of Deakin climate related research outcomes. The research teams that
generated the above initiatives, including links to key researcher profiles, are outlined below.
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Coastal Mapping – Understanding climate change impacts
Associate Professor Daniel Ierodiaconou and his team specialise in cross-disciplinary approaches using
geospatial datasets for environment and ecological applications in terrestrial and marine environments.
Daniel also leads Victoria’s IMOS (Integrated Marine Observing System; VICIMOS) node in partnership with
The University of Melbourne and Monash University and the Department of Environment Land Water and
Planning funded wave buoy monitoring system project. Daniel's expertise can monitor and map changes to
coastal and marine environments through time to assess the impacts of climate change and make
recommendations as to potential management strategies. A significant amount of coastal mapping activity
has already been undertaken, providing valuable baseline data in which to assess changes due to future
climatic events (https://www.deakin.edu.au/about-deakin/people/daniel-ierodiaconou).
Carbon Sequestration – Undervalued carbon sinks – mitigation strategies
Dr Alecia Bellgrove is investigating the utilisation of marine macroalgae (seaweed) in coastal waters to
sequester carbon. Similarly, Associate Professor Peter Macreadie and his team focus on understanding and
responding to the impacts of climate change in aquatic ecosystems (marine nearshore and inland
freshwater environments), and addressing the impact of carbon on biota including microbes, plants and
animals. Most of Peter’s research is directed towards capitalising on ‘blue carbon’, which refers to the
powerful ability of coastal vegetated ecosystems to sequester carbon, and thereby help mitigate climate
change. Alecia and Peter’s approach is multi-disciplinary, spanning the fields of chemistry, ecology,
microbiology, economics, molecular biology, and policy. Peter utilises citizen science to harness the power
of engaging the community in impactful science. (http://www.bluecarbonlab.org/lab-members/dr-petermacreadie and https://www.deakin.edu.au/about-deakin/people/alecia-bellgrove).
Aquaculture – Adaptation strategies to climate change
Associate Professor David Francis and his team are looking to increase the resilience of abalone farming
and salmonids (including Victorian salmonid fisheries) to higher water temperatures that have already
increased, and are predicted to become even warmer in the coming decades as a result of global warming.
This team, in collaboration with industry partners including those in Victorian regions, have received
substantial funding including a recent Cooperative Research Centre project to investigate new approaches
to enable Victorian and Australian aquaculture industries to adapt their practices in the face of climate
change. This research is multi-disciplinary and builds on Deakin’s core strength in animal nutrition and
aquaculture. (https://www.deakin.edu.au/about-deakin/people/david-francis).
Wildlife Ecology – Understanding impacts and developing adaptation strategies to climate change
Professor Don Driscoll and Associate Professor Euan Ritchie and their teams apply ecological theory and
practice to seek solutions to the challenges of conservation biodiversity. The research teams investigate
the impacts of climate change on our ecological systems and they have conducted numerous projects to
further understand the ecology of a broad range of flora and fauna. Specific topics have included the
biodiversity of vegetation from fires across plant age-classes and predator management in post-fire
environments, which is very relevant as the ecosystem recovers from the recent bushfire crisis.
(https://www.deakin.edu.au/about-deakin/people/euan-ritchie and https://www.deakin.edu.au/aboutdeakin/people/don-driscoll).
Farming Systems - Understanding impacts and developing adaptation strategies to climate change
Associate Professor Robert Faggian is an Associate Professor Climate Change Adaptation at Deakin.
Robert’s team helps communities understand and predict the impacts of climate change on communities,
with a particular focus on primary industries and peri-urban areas. He has developed region specific
climate models that have been designed for community use. The approach adopted by Robert and his
team has broad application across Victoria. (https://www.deakin.edu.au/about-deakin/people/robertfaggian).
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Global Change, Environment and Society – Practical adaptation strategies for regions
Professor Brett Bryan is an Alfred Deakin Professor of Global Change, Environment and Society. Brett’s
work is focused on creating cost-effective policy and management solutions for the sustainability of
populated and natural environments. Brett has expertise in the application and development of
computational tools and analytical methods in integrated modelling and assessment of land use and
ecosystem services under climate change. Currently Brett is investigating the application of the Global
Sustainable Development Goals in regional Victorian communities. (https://www.deakin.edu.au/aboutdeakin/people/brett-bryan).
Ecosystem Conservation Decision Making – Informing Policy Outcomes
Associate Professor Emily Nicholson develops theories and tools to make complex environmental
problems tractable for decision-making. This is a particularly powerful approach to generate evidence
based environmental policy. Key themes are forecasting change in biodiversity through scenario modelling,
conservation planning, and global biodiversity policy, including the IUCN Red List of Ecosystems.
(https://www.deakin.edu.au/about-deakin/people/emily-nicholson).
Climate Change and Alpine Plant Ecology – Understanding and managing plant alpine impacts
Dr Susanna Venn investigates alpine plant ecology and the impacts of climate change in these sensitive
environments that form the Alpine National Park. Susanna has investigated the impacts of shrub expansion
in the alpine zone, which are particularly sensitive to the effects of climate change. The health of our
alpine areas are critical to broader ecosystem health, with particularly sensitive flora and fauna impacted
in these zones in the face of climate change. One noticeable impact is the substitution of native flora and
fauna by introduced species, which is exacerbated by increasing temperatures and bushfires.
(https://www.deakin.edu.au/about-deakin/people/susanna-venn).
Economic Development Opportunities in Regions – Climate change growth opportunities
Through Deakin’s Centre for Regional and Rural Futures (CeRRF), regional economic development activities
have been examined with the intent of attracting large scale, private sector investment and jobs to our
regions. A recent project focused on the Great South Coast in Victoria identified a number of climaterelated opportunities including a focus on renewable energy industries, particularly around generation,
transmission and storage opportunities. Associate Professor Rebecca Lester is leading CeRRF.
(https://www.deakin.edu.au/about-deakin/people/rebecca-lester).
Centre for Energy, the Environment and Natural Disaster – Adaptation strategies
Climate change and associated weather extremities have strong implications on energy demand and
supply, as well as the environment. The Centre for Energy, the Environment and Natural Disasters (CEEND)
at Deakin provides high-quality, interdisciplinary research and policy input on energy, environmental and
natural disasters-related issues. CEEND provides high-quality interdisciplinary research that facilitates
sustainable, evidence-based and informed industry and public policy responses to emerging energy,
environmental and natural disasters-related issues. The Centre is led by Professor Mehmet Ulubasoglu.
(https://www.deakin.edu.au/about-deakin/people/mehmet-ulubasoglu).
Irrigation Water Use and Sustainable Use of Animal Wastes – Mitigation strategies
The Centre for Regional and Rural Futures (CeRRF) Irrigation Group has developed new technologies in
irrigation systems to improve water productivity per production unit. The flow on effect of more efficient
production systems is decreased carbon emissions for a given crop yield. This is achieved through the use
of state-of-the-art technologies to remove inefficiencies present from more conventional approaches (i.e.
that often rely of ‘rules of thumb’ to schedule irrigation water management). The team complements their
water use efficiency work by investigating new techniques to reuse animal wastes (i.e. manure) on farm.
The use of recycled nitrogen fertilisers from manures on farm has a significant impact on carbon emissions
because the industrial process used to produce ammonia fertiliser from atmospheric nitrogen (i.e. the
Haber-Bosch Process) consumes approximately 3-5 per cent of the world’s natural gas production (i.e.
around 1-2 per cent of the world’s total energy supply). This group is led by Associate Professor John
Hornbuckle. (https://www.deakin.edu.au/about-deakin/people/john-hornbuckle)
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Deakin Energy – Mitigation strategies
Deakin Energy works with industry, communities, government and other leading research providers to find
solutions for developing smarter, sustainable energy systems. The aim is to build capacity and capability
within Deakin that aligns with the needs of our stakeholders. Continued advancement in clean energy
generation technologies, enhanced storage capabilities, intelligent and secure management of systems,
improvements in energy and efficiency and progressive support policy are fundamental to global
endeavours to reduce greenhouse gas emissions, combat climate change and address increasing demands
for energy. Locally, a new renewable energy flagship initiative is emerging, called ‘Hycel@Warrnambool’
(Hycel). Hycel comprises four discrete, interconnected activities at Deakin’s Warrnambool Campus,
including: (i) fuel cell manufacturing, (ii) safety, standards and social license, (iii) gas pipeline testing, and
(iv) fuel cell application pilots. This new initiative will help break down the barriers in using clean, hydrogen
fuel as part of our low carbon energy future. This initiative is led by Dr Adrian Panow.
(https://www.deakin.edu.au/research/research-and-industry/deakin-energy)
Circular Economy Factory and Advanced Materials Research – Adaptation and mitigation strategies
The Institute for Frontier Materials (IFM), one of Deakin’s premier research Institutes, has made the
principles of a circular economy central to their core business. IFM are an integral part of Deakin’s
emerging Circular Economy Factory, where there is a strong focus to design materials that can be entirely
reused when the time comes and develop novel ways to maximise value from waste. Each of these
approaches works to reduce our carbon emissions. For example, IFM, through its Carbon Nexus research
centre, has significantly reduced the energy required to produce carbon fibre, resulting in hundreds of
millions of dollars of additional investment by industry in Victoria. IFM is led by Professor Matthew Barnett
(https://www.deakin.edu.au/about-deakin/people/matthew-barnett) and Carbon Nexus is led by Mr
Derek Buckmaster (https://www.deakin.edu.au/about-deakin/people/derek-buckmaster).
Virtual Reality and Haptics – Adaptation and mitigation strategies
Deakin has a breadth of capabilities in the virtual reality (VR) and haptics (i.e. relating to the sense of
touch) areas, of which a few projects have helped to address climate change. Deakin’s Institute for
Intelligent Systems Research and Innovation (IISRI) developed a haptically enabled fire fighter training
system, which has since been spun out into a new company called FLAIM. This system reduces the need
for fire fighters to burn harmful chemicals to create fires for training purposes, by using real-life training in
a virtual environment. This not only provides a realistic training environment in a safe manner, but also
reduces carbon emissions by replacing live fire training with a real, but virtual environment. Professor
Saeid Nahavandi is the Director of IISRI (https://www.deakin.edu.au/about-deakin/people/saeidnahavandi). Deakin also works with a range of companies, including Melbourne Water, to substitute VR
training for real-life training, which reduces resource use and therefore carbon emissions. Examples
include VR operator training for ozone disinfection equipment as well as VR snake bite training for field
staff. Associate Professor Ben Horan from Deakin’s School of Engineering is leading this work
(https://www.deakin.edu.au/about-deakin/people/ben-horan).

Deakin University Submission - Inquiry into Tackling Climate Change in Victorian Communities

Page 6 of 7

CONCLUSION AND RECOMMENDATIONS

Deakin University has a strong commitment to sustainability within its operations and is demonstrating its
sustainability credentials through multiple on-campus activities.
Deakin University has significant breadth and depth of climate change (and related) research expertise
directly relevant to many regional Victorian communities. Deakin researchers work across a broad range of
projects on this topic, and have generated numerous high quality peer reviewed scientific publications,
technical reports, and practical information that has informed policy development and on-ground practice.
Deakin research outcomes include quantifying the enormous storage ability of Blue Carbon as a carbon
sink, modelling the potential effects of climate change on primary production systems, providing critical
baseline data for our coastal zones, and supporting evidenced based policy development in regards to
managing our flora and fauna under a changing climate. These findings have already positively influenced
Victorian communities’ response to this global challenge. There are also a number of recently commenced
projects, including optimising productivity of key aquaculture industries under a warming climate and the
development of practical guidelines to integrate ecosystem science into policy and action to enhance
community well-being, which will continue to contribute positively for Victorians in this area.
There exists an opportunity to expand on the growing number of collaborations between government,
industry, the university sector, and the broader community to provide an evidence base that helps inform
government policy, as well as to assist delivery of government climate change policy objectives.
Regionally-based Universities, such as Deakin, are embedded in their communities and can be an effective
pathway for community engagement. In recent years, we have seen a growth in interactions between the
University and the community through, for example, citizen science initiatives. Targeted programs that
incentivise collaborations across government, industry, the University sector and communities to solve
societal problems, such as climate change, are an excellent approach to address the challenges in front of
us. For example, key attributes that have made the Commonwealth governments Innovation Connections
scheme (i.e. between Universities and SME’s) such a success have included funding incentives, but perhaps
as importantly, a rapid decision making process that enables projects to commence in a matter of weeks.
Attributes from this scheme could be drawn upon and extended to include community stakeholders and
with a view to delivering climate change outcomes.
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