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Thank you for the opportunity to make a submission to the NSW Parliament Inquiry into Technology 
and the Agriculture and Mining Sectors.  

Technological advancement, advanced manufacturing, climate change and land use pressures pose 
immense challenges for the mining and agricultural sectors that technology, and in particular 
university research, will be essential to addressing.   

Technology in the Mining Sector 
The University’s recently released ‘Resources Roadmap’ outlines much of the challenge facing the 
mining sector.  

The Australian resources sector is rapidly expanding with rising global demand for modern 
technology and renewable energy solutions requiring new resource development, skills and 
enabling technologies. Low carbon technologies require lithium, cobalt, nickel, manganese, 
and copper, while smartphones contain up to different metals including rare earths. With a 
projected global population of nine billion by 2050, strong growth in the need for these 
resources over the long term is being met with declining grades of the more accessible 
minerals and increasing complexity of minerology and the growing need to extract the 
minerals from deeper mines. 

Achieving the sustainability of the Australian minerals industry requires higher metals 
recovery while reducing costs and environmental impact by reducing energy and water 
usage. Expanding markets and securing supply chains during periods of rapid change and 
uncertainty, growing and supporting the health and safety of the resources workforce and 
identifying solutions to improved environmental and social outcomes presents challenges 
and opportunities for the sector. 

The University of Newcastle is a leader in critical minerals research and industry engagement, 
working with national and international companies to improve processes and develop new systems 
and equipment to continually increase efficiency, safety and productivity of Australian mining.  

Critical to this success is an approach that enables us to work at an industrial scale with companies 
to pilot, test and refine processes. At the University’s Newcastle Institute for Energy and Resources 
(NIER), we support an active ecosystem to accelerate breakthroughs in processing techniques, 
geomechanics, material handling, transport, and logistics, through to mine safety and rehabilitation. 

NIER has laid a strong foundation for the future direction of our research and development efforts. 
Working in-hand with Government, mining and METS companies, universities, and research 
organisations we will continue to work confidently and collaboratively to bring about further 
transformation and success to the resources sector. 

This approach has been built over years in partnership with the mining sector, and rests on a strong 
foundation of discovery. For more than 30 years, Distinguished Laureate Professor Graeme 
Jameson’s work has revolutionised the way minerals are extracted from rocks. His most famous 
invention, the Jameson Cell, has recovered AU$65.5 billion in export coal since 1992, and led to 

   

 
 



significant savings energy consumption and greenhouse gas emissions. Professor Jameson worked 
directly with industry throughout his career to drive much of this discovery and has supervised many 
of today’s leaders in the discipline, currently at NIER.  

This work has evolved over time such that the University is the current home to the $35 million 
Centre for Enabling Eco-Efficient Beneficiation of Minerals. COE Minerals will develop and 
commercialise new and more sustainable mining technologies as demand for minerals increases. Led 
by Laureate Professor Kevin Galvin, the Centre oversees collaboration with researchers from seven 
other Australian universities, the CSIRO, industry partner organisation and leading international 
researchers. 

Mining technology on display at NIER is not limited to critical mineral extraction. Companies located 
on the NIER precinct include those using mining-related products, such as coal, waste or tailings for 
other novel uses. For example, Mineral Carbonation International (MCi) has developed a scalable 
carbon platform technology that captures and converts industrial CO2 emissions into solid bulk 
materials used in new low-carbon products for construction, manufacturing and consumer markets - 
enabling a circular economy. 

Skills and Research Training  

Ongoing investment in human capital in mining technology is essential for the continued 
advancement of the mining sector.  

The COE Minerals plays a key role in bringing researchers together to find sustainable technologies 
to reduce the environmental footprint of mineral recovery. Over the next seven years, more than 70 
PhD students and 15 postdoctoral researchers together with consortia members will be working 
across multiple research disciplines to achieve the Centre’s transformational solutions. 

The University has deployed a Doctoral Training Centre (DTC) model for research students in the 
mining sector. The DTC in Advanced METS is a key initiative driving innovation in the Mining 
Equipment, Technology and Services (METS) sector, bringing research students together with 
industry and academia to work on industry problems in real-world settings. We are expanding the 
DTC beyond Advanced METS to encompass opportunities for students in resource engineering, 
environmental science and management, and health and safety -particularly geared to regional 
communities where these skills are needed most. 

The University will also develop pathways for the delivery of a number of tailored industry short 
courses designed to respond to regional industry demand for high quality training and skills 
shortages. 

University of Newcastle Resources Roadmap  

The University Resources Roadmap is attached, and forms part of the submission. This Roadmap 
outlines our focus in four key areas: 

• Next Generation Resources & Future Mining 
• Health, Safety & Environment 
• Resource Recovery & Circular Economy 
• End-user Functionality 

 

 



Hunter Hydrogen Roadmap  

The Hunter Hydrogen Roadmap was developed through the collaboration of multiple stakeholders 
and launched by the Committee for the Hunter in 2021. The relationship between mining and new 
energy, including hydrogen, involves human capital, supply chains and innovation, and is 
underpinned by technology.  For example, from the Roadmap, “blending hydrogen into a natural gas 
network co located with hydrogen refuelling stations supplying … forklifts, buses, trucks and cars and 
other activities can spawn a variety of new industries, greater diversification and jobs in regional 
NSW. A remote mining site could produce green hydrogen on site for use in vehicles as well as 
backup power supply replacing fossil fuel sources.” The tech-intensive mining industry is likely to 
play a key role in the development of new energy, through considerable interdependencies in 
expertise and applications of technology.  

 
Technology in the Agriculture Sector 
Food producers, manufacturers and farmers are under increasing pressure to reconcile a number of 
complex and competing challenges around quality and efficiency, health and environmental 
sustainability and food security.  

At the same time, food and agribusiness is increasingly becoming a focal point for regional 
innovation and development, changing the economic and social role of food production, processing, 
distribution and food services more generally. 

Pressures from population growth, climate change, changing consumer demand and biosecurity risks 
challenge the sector constantly. Research and technology is essential for the Australian agriculture 
sector to evolve and gain competitive advantage in global market.  

Skills and Training  

The University of Newcastle’s Doctoral Training Centre in Food and Agribusiness was established on 
the Central Coast in 2020. As the first centre of its kind on the Central Coast, the Food and 
Agribusiness DTC will provide a platform for inter-disciplinary research and training in an industry 
that has strong regional ties and is committed to collaboration and innovation through education 
and research. 

DTCs support cohorts of PhD candidates grouped around a common research theme, with a strong 
focus on embedded industry engagement. The DTC focuses on four key areas in the Food and 
Agribusiness space: Product Science, Climate Resilience and Sustainability, Advanced Technology, 
and Market Access. 

Agricultural Technology and Entrepreneurship  

Agricultural technology is also supported through the University’s Integrated Innovation Network 
(I2N), which was set up through funding from the NSW Government’s now ceased Boosting Business 
Innovation Program. With support from I2N, and access to training, mentorship and networking, 
three former PhD students formed Hone Group, which has created novel handheld technology to 
use on farm to instantly analyse soil carbon and crop nutrients at a fraction of the current cost of 
laboratory samples. This technology has widespread application in carbon farming, and in food 
quality, which is challenged by climate change.  

 



 

Soil CRC  

The Soil CRC (CRC for High Performance Soils), headquartered at the University of Newcastle, was 
established in 2017 to give farmers the knowledge and tools they need to make decisions on 
extremely complex soil management issues. Its aim is to bridge the gap between soil science and 
farm management, ensuring that soil performance is increased not just in the short term, but in the 
long term. Through its soil research and innovation program, the Soil CRC is developing novel 
solutions that will unlock the potential of Australia’s agricultural sector. 

Food and Agribusiness Roadmap  

The University’s Food and Agribusiness Research Roadmap is attached and forms part of this 
submission.  
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STRATEGIC ELEMENTS
In consultation with major stakeholders, UON seeks to support sector competitiveness by 
closely aligning its research and education programs to meet industry needs. In achieving this 
goal, our approach will focus on delivering five core strategic elements which are seen as critical 
to building capacity and sector strength.  These common elements will be reflected in plans 
undertaken by UON to drive focused activity.

Enhance collaboration to better 
deliver outcomes to 
stakeholders by building skills 
and networks that support 
increased knowledge transfer 
and R&D adoption. Support 
resource intensive regions 
through collaboration, strategic 
partnerships and leadership 
aimed at economic 
diversification with the creation 
of new opportunities and 
innovations.

Foster an enterprise culture 
and develop industry ready 
graduates through access to 
specialist research facilities and 
industry-focused, collaborative 
research partnerships.

Tackle global challenges 
collaboratively via an 
interdisciplinary network of 
researchers, students, industry 
partners and other 
stakeholders.

Establish innovative platforms 
that give SMEs the resources, 
knowledge, networks and 
infrastructure to transform 
ideas into enterprise. Build 
critical mass to deliver R&D 
outcomes for businesses.

Contribute to knowledge 
creation and transfer 
through the delivery of 
doctoral courses targeted to 
industry needs, and support 
accreditation pathways and 
funding avenues to upskill 
future work forces. 

REGIONAL 
ENGAGEMENT

INTERNATIONAL
COLLABORATION

KNOWLEDGE
MOBILISATION

POSTGRADUATE
TRAINING

TECHNOLOGY 
TRANSFER
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DEVELOPMENT ACTIVITIES

Targeted industry-led research 
will be undertaken across the 
following research focus areas:
• Product Science
• Climate Resilience and 

Sustainability
• Advanced Technology
• Market Access

These focus areas align to state 
and federal government policy, 
national sector competitiveness 
plans and reflect international 
and national sector trends.

Strategic activities will support the 
needs of industry by 
concentrating interdisciplinary 
expertise within dedicated 
research centres. 

DRIVING APPLIED RESEARCH 
THROUGH DEDICATED 
RESEARCH CENTRES

Modelled on the successful 
flagship institute, NIER, partner 
networks will be leveraged 
regionally, nationally and 
internationally to deliver tailored 
activities that support the 
research objectives of SMEs to 
benefit the sector as a whole.

UON will work closely with 
relevant government and industry 
peak bodies to develop strategic 
initiatives that respond to the 
needs of the food and 
agribusiness sector, supporting 
regional development and jobs 
growth.

BUILDING COLLABORATIVE 
PARTNERSHIPS

Investment in UON’s existing 
research facilities will be made to 
ensure infrastructure such as 
open access laboratories, testing 
facilities and demonstration 
plants support the development 
of industry ready applications. 

Collaboration spaces and 
associated support programs will 
also be available and highly 
visible to potential investors, 
partners and governments.

ENABLING INDUSTRY READY 
APPLICATION THROUGH THE 
PROVISION OF SPECIALISED 
FACILITIES

A Doctoral Training Centre (DTC) 
dedicated to food innovation and 
agribusiness will be established. 
The DTC will bring postgraduate 
students and researchers together 
with industry, business and 
government partners to inspire 
new ideas, new ways of working 
and smarter solutions to industry 
challenges.

As a collaborative initiative, the 
DTC will provide industry partners 
with unprecedented access to a 
pool of knowledge for targeted 
projects while supporting 
students to gain industry ready 
skills.

ESTABLISHING A 
DOCTORAL TRAINING 
CENTRE

COORDINATING ACTIVITY 
THROUGH ESTABLISHED 
REGIONAL NODES 

Activity will be focused in regional 
nodes in the Upper Hunter, 
Central Coast and Pacific region. 
These regional nodes will 
leverage each other to solve 
shared challenges, boost 
sustainable regional development, 
promote economic diversification 
and improve social and health 
outcomes.
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Providing sustainable solutions to environmental challenges..

CLIMATE RESILIENCE

The challenges posed by climate change and population growth will place increased pressure 
on limited natural resources, affecting the productivity and reliability of existing production 
systems. UON’s world-renowned engineering and science expertise is focused on the 
development of new technologies to optimise resource sustainability and efficiency.

AND SUSTAINABILITY

UON AT A GLANCE
• Climatology and vulnerability modelling
• Hydrodynamics, water management and 

water efficiency technologies
• Isotopic testing, tracers, GIS modelling 

and remote sensing for water and land 
management

• Beneficial utilisation of waste resources, 
solid waste minimisation and food waste 
conversion

• Low emission energy systems and 
advanced energy technologies (biofuels, 
biogasification, fermentation, mini smart 
grids)

• Energy efficiency (innovative processes 
for food preservation, advanced vapour
compression drying, reduction in 
refrigeration use during storage and 
transport by controlled atmosphere)

• Advanced materials for sustainable 
packaging and waste utilisation

• Circular economy, waste to resources 
and waste to energy

• Water management technologies 
including micro-irrigation, off-grid 
desalination and sprayable polymers

• Climate change induced social and 
health impacts, food security, 
community displacement and 
resettlement

• Enabling technologies and handling 
solutions for waste management

• Efficient transport and logistics 
solutions

• Food safety testing and pathogen 
control

• Energy smart food
• Energy efficient food production 

processes
• Food waste reduction and extraction
• Reducing food packaging waste
• Micro irrigation and water efficiency 

technologies

MAJOR INDUSTRY
R&D PRIORITIES
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THE UON CENTRE FOR WATER, CLIMATE AND LAND

A dedicated Centre for Water, Climate and 
Land (CWCL) focuses on understanding 
and dealing with the impacts of climate 
variability and change in the Asia-Pacific 
Region. Specifically, the CWCL conducts 
work on:
• Hydrological extremes and how these 

may change in the future 
• Characterising impacts of climate 

variability and change 
• Seasonal and interannual hydroclimate

forecasting 
• Quantify current and future risk of 

climate extremes (e.g. flood, drought, 
bushfire, storms, cyclones, East Coast 
Low’s)

• Hydrological and stochastic modelling
• Climate-smart agriculture 
• Climate risk, resilience and adaptation
• Land use and landscape rehabilitation
• Geographic Information Systems (GIS) 

and Remote Sensing 
• Water-energy-food security 

CWCL has been involved in a wide range 
of projects where insights into the 
impacts of climate variability and change 
are used to enable stakeholders in the 
agriculture sector to better assess their 
climate related risks and opportunities to 
develop more informed climate 
adaptation and mitigation strategies. 

In a recent study of the impact of climate on 
growing grains in Australia, CWCL 
researchers explored Australia’s climate 
variability in the context of a changing 
climate. The project demonstrated the 
importance of taking into account the 
impacts of natural climate variability and 
anthropogenic climate change when 
growing grains in Australia. 

The study illustrated the historical 
variability associated with several climate 
products that are important to the 
Australian agriculture sector. This allowed: 

• Assessment of vulnerability to negative 
climate impacts

• Identification of opportunities associated 
with positive climate impacts

• Existing climate risk management 
strategies to be evaluated and, where 
necessary, improved

• Projected impacts of anthropogenic 
climate change to be put into context 
and planned for. 

CASE STUDY

12



 
 

      
  

               
            

    

            
             

  

    

      
   

      
  

    
      

 
        

 
     

    
     

    
     

   
    

    
      

      
     

   
     

   
    

  
  

   
     
      
   
   
      
     

  



CASE STUDY
PERFORMANCE OPTIMISATION FOR THE SUGAR INDUSTRY

Smart systems in process industries, 
nanotechnology, signal and image 
processing, and biomedicine can 
improve performance and reduce 
pollution through improved efficiency.

A team of University of Newcastle 
researchers is focused on researching 
complex systems to improve productivity 
and efficiency such as:
• energy generation and distribution
• health delivery
• safety and security systems
• telecommunications and 

transportation networks
• manufacturing processes

A recent study is looking at control 
techniques to improve the operation 
of steam boilers in Australia’s sugar 
industry. Sugar plants throughout 
the world burn sugar cane residue, 
known as bagasse, in boiler units to 
generate energy that powers the 
sugar factory and exports electricity 
to the grid.

While it is a source of renewable energy, 
it is a challenging material to burn and it 
is difficult to keep the boiler unit 
regulated. By developing new control 
methods, researchers hope to improve 
the sugar production and electricity 
cogeneration capabilities of the sugar 
industry.

Sugar mills are difficult to regulate as 
the boiler units have highly variable 
loads operating at inconsistent times, 
which severely hinders production. 
Stabilising the process will provide 
significant benefits to sugar 
manufacturing and biofuel energy 
generation in Australia more broadly.
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MARKET
ACCESS

Consumer preference is an increasingly important driver of food and agriculture production. 
Market signals impact product development, food standards, nutritional value, product 
presentation and sustainability measures. A driving force behind this is the recognition that 
improving nutritional value is critical for global food security and human health. The increasing 
demand for food combined with the use of data analytics and more sophisticated e-commerce 
platforms will also push the development of leaner, faster, more agile production with lower 
waste value chains.

UON AT A GLANCE

Delivering quality and optimising market access through 
integrated supply chains and value-add.

• Food safety, integrity and traceability, 
biosecurity, DNA testing, isotopic analysis, 
advanced packaging, high pressure 
processing, biosensing and pathogen 
control

• Consumer behaviour, nutrition information 
and food labelling

• Innovative packaging solutions 
• Optimising food intake behaviours and 

diet related health across life stages and 
health conditions

• Nutrition education tools, augmented 
reality for portion size, diet quality 
assessments, online personalized 
nutrition, food addiction, fortified foods, 
personalised nutrition, “free from” and 
natural foods, 

• Supply chain, statistics and inventory and 
production planning optimisation, 
scheduling, shelf life, product service flows

• Manual handling and safe work practices
• Sensors, data analytics and artificial 

intelligence

• E-commerce for perishable products
• Materials handling, mathematical 

modelling and logistics
• Performance optimisation through 

automated digital and complex 
systems 

• Portion innovation and functional 
packaging

• Biomarkers, sensory technologies and 
nanocomposite films

• Waste process optimisation

• Traceability and control
• Food safety and food fraud
• Logisitics and shared mobility
• Supply chain transformation
• Warehouse operations
• Freight transportation
• Personalised nutrition

MAJOR INDUSTRY 
R&D PRIORITIES
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CASE STUDY
UON AND NSW DEPARTMENT OF PRIMARY INDUSTRIES 
WORKING PARTNERSHIP

The NSW Department of Primary 
Industries (NSW DPI) is one of the largest 
research providers supporting primary 
industries in Australia with a research 
portfolio across more than 50 disciplines. 
The Department seeks to improve the 
productivity, sustainability and 
biosecurity of the NSW primary industries 
and enters into strategic partnerships 
where appropriate to facilitate these 
outcomes.

University academics in nutrition, food, 
health and marine science work closely 
with NSW DPI through an institutional 
strategic collaboration to develop and 
implement science-based technologies. 
The NSW DPI's Centre of Excellence for 
Market Access and Greenhouse 
Horticulture is located on UON’s 
Ourimbah campus and teams collaborate 
on a number of joint projects.

In addition, NSW DPI researchers conduct 
applied industry focused research in 
postharvest, supply chains and market 
access to provide innovative solutions to 
practical industry problems and have 
strong and active collaborations with 
University researchers including joint 
supervision of higher degree research 
students.

There is opportunity to build on this foundation 
and explore areas of further collaboration 
across food and agriculture more broadly.

Current projects and active areas of research 
include:

• Product quality and postharvest quality 
maintenance through the supply chain of a 
range of horticultural and agricultural 
products

• Reducing energy costs through the 
optimised use of refrigeration in the supply 
chain,

• Research to maintain and improve market 
access for a range of horticultural 
commodities

• Collaborative research to facilitate the cost 
effective utilisation of waste

• Improving the efficiency of low-medium 
technology greenhouse vegetable 
production in Australia

• The nutrition of leafy vegetables including 
Asian vegetables in hydroponics

• Improving the cultivation of indigenous 
vegetables

• Improving the nitrate nutrition of Australian 
grown green tea

• Medicinal cannabis
• Development of organic transistor based 

biosensors for food-borne pathogens
• Circular economy and balanced land use 

promoting economic diversification
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