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With professional credibility, a solid research background and a 
high public profile, Professor Clare Collins is a convincing advocate 
for the benefits of a better diet.

Collins is a highly regarded academic who has published more 
than 70 papers in the past five years and attracted more than 
50 research grants, all while juggling teaching and clinical practice.

She is in demand as a conference presenter and has helped steer 
government policy as an executive member of the Australian and 
New Zealand Obesity Society.

Collins is equally well-known as a national media commentator, 
whose commonsense explanations are widely sought, and 
the author of six mainstream books on health and nutrition. 
She has also lent her expertise to the popular television show 
‘The Biggest Loser’ as an off-camera nutritional advisor.

“It is extremely important to get messages across through 
the popular media,” Collins says of her largely voluntary 
extra-curricular roles.

“I consider it as complementary to my work as a researcher and 
I think I would be remiss if I did not try to translate findings into 
changing the items people put into their shopping trolleys, the food 
they prepare for dinner and the contents of their kids’ lunchboxes.

“The more you can translate those messages for the general 
public, the less difficult it becomes for them to change their 
eating habits.”

Getting the message across has been a constant theme during 
Collins’ 30-year career. As a working mother of three children, she 
decided to go back to university at Newcastle when her youngest 
was still an infant because she believed applying a research focus 
to her clinical work would make her more effective professionally.

Arming people with good information is the most effective way to fight obesity.

WINNING THE WEIGHT WAR

“At that stage I had been at the John Hunter Hospital for about 
five years, working with children who had cystic fibrosis,” she 
says. “I loved my job but I started to wonder if my work was 
making a long-term difference. Learning how to research was a 
path to lift my qualifications and make a far greater contribution.”

Collins completed a PhD in optimising nutritional status in cystic 
fibrosis sufferers, she accepted a conjoint lecturing role at the 
University and then a tenured half-time position from 2000.

She converted to a full-time research role in 2010 after being 
awarded a National Health and Medical Research Council 
Career Development Award fellowship. She is also a co-director 
of the University’s new Priority Research Centre in Physical 
Activity and Nutrition.

Collins describes her research focus as “optimising dietary intake” 
by helping people make good food choices.

“A significant number of research studies are targeting specific 
sectors within the population,” she says. “Accordingly, rather than 
focusing on homogenous messages to the population as a 
whole, we are targeting our activities to those most in need: 
working with parents who have schoolchildren, with mums who 
have recently had a baby, or with men in the workplace, 
and families.”

Collins says supporting and educating parents on how to 
encourage the family to eat healthy food is emerging as a key 
strategy in the weight war.

The success of this approach was demonstrated by the recent 
Hunter Illawarra Kids Challenge Using Parent Support (HIKCUPS) 
study, which illustrated the importance of parental influence. 
Undertaken jointly with the University of Wollongong, the study 
was published in 2011 in the leading US journal Pediatrics.

The study involved a sample of 165 families who had a child with 
a weight problem. The families were divided into three groups: 
group one received a program of healthy lifestyle and dietary 
advice delivered to only the parents; group two received a 
physical activity skill development program involving the children 
only; and the third group received both programs simultaneously 
delivered to parents and children.

All groups had positive outcomes but, interestingly, the most 
marked improvement in the children’s weight after two years 
occurred in group one, where the team had worked only with the 
parents. The results of HIKCUPS have informed two other projects 
involving PRC researchers: the father-focused child obesity 
prevention program Healthy Dads, Healthy Kids and an after-
school cooking club called ‘Back to Basics’ being trialled at a 
Lake Macquarie primary school.

“People do not realise how hard it is for parents these days,” Collins 
says. “They are bombarded by advertisements for foods that they 
know deep down are not ideal for their kids, but it is hard when your 
children come home and say, ‘Everyone else is having this’.

“I think it is important to help parents and empower them to realise 
that they can be the boss and set up the sort of food environment 
at home they really want their child to live with.”

Professor Clare Collins researches in collaboration with the Hunter Medical Research Institute’s 
(HMRI) Public Health Program.
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Professor Ron Plotnikoff is on a mission to get Australians moving.

The University of Newcastle’s first Chair in Physical Education 
and Population Health, and founding director of its newly 
established Priority Research Centre (PRC) in Physical Activity 
and Nutrition, believes inactivity is one of the greatest health 
challenges facing our society.

“Research demonstrates that more than half of our population 
do not meet recommended physical activity guidelines,” he says.

“Australians love their sport but there is a significant disconnect 
between spectator interest and participation levels. The nation’s 
health would be a vastly different story if Australia’s passion for 
sport translated into more people being active.”

The stakes are high. Plotnikoff cites a 2008 report commissioned 
by a major health insurer that estimated the cost of physical 
inactivity to the Australian economy was $14 billion a year and 
found it contributed to approximately 16,000 fatalities annually.

“Inactivity is a major national issue given the benefits of physical 
activity in the prevention and treatment of a wide range of health 
conditions and the prevalence of people in our community who are 
inactive,” Plotnikoff says.

AN ACTIVE PURSUIT

A new research centre promoting healthier lifestyles 
combines the expertise of the University in a range of fields.

An internationally recognised researcher with an extensive 
background working in public health in his native Canada, 
Plotnikoff believes the new PRC will be the perfect vehicle for 
promoting better health and quality of life. He says drawing on the 
expertise in the University across a number of disciplines will add 
significant value to the Centre’s research capability.

A joint initiative between the Faculty of Health and Faculty of 
Education and Arts, the Centre’s researchers are drawn from the 
schools of Education, Health Sciences, Biomedical Sciences and 
Pharmacy, and Medicine and Public Health.

“My own background encompasses kinesiology, education 
and physical education, epidemiology and community medicine. 
It makes very good sense to establish this PRC with a genuine 
interdisciplinary approach to these complex problems,” 
Plotnikoff says.

“Through designing new research interventions for physical 
activity and nutrition that are evidence-based, sustainable and 
cost-effective, we aim to shift the statistical population curve in 
the right direction.”

Professor Ron Plotnikoff researches in collaboration with the Hunter Medical Research 
Institute’s (HMRI) Cardiovascular Health Program.
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As a child, Professor Chris Grof idled hours away with his siblings in 
the family car while his father disappeared into fields to investigate 
a rare plant he had spotted while driving.

While Grof did not inherit his father’s habit for impromptu roadside 
stops, the third-generation biologist says a love of plant science 
has been carried through the generations. In Grof, that passion for 
plants has developed into a quest to engineer a viable biofuel that 
could reduce Australians’ reliance on fossil fuels.

Fossil fuels account for 98 per cent of Australia’s transport energy 
needs but pioneering countries such as Brazil, which uses ethanol 
derived from sugarcane for about one quarter of its transport, have 
proved that a more substantial biofuels industry is feasible.

Australia’s main source of ethanol for biofuel is sugarcane, a crop 
Grof studied extensively as a research scientist with the CSIRO for 
13 years. His work into carbohydrate metabolism and genetic 
manipulation in sugarcane has drawn international recognition, 
resulting in a prestigious Underwood Fellowship from the British 
Biotechnology and Biological Sciences Council and invitations to 
address forums in Australia and overseas.

Since arriving in Newcastle three years ago to head up the Plant 
Science Group, Grof has taken a lead role in a research project to 
develop sorghum as a biofuel. Sorghum and sugarcane share the 
same photosynthetic properties.

“Sugarcane is a recalcitrant plant and quite difficult to work with 
genetically, but with sorghum there is an incredible amount of 
genetic variability that can be used to introduce a whole host of 
different traits to the plant,” he explains.

“Sorghum is already widely planted in Australia, so farmers know 
how to grow it, and it has limited use as a human food source, so 
there is no conflict with the supply of edible crops.

“It is quite drought-resistant and able to grow on marginal soils, 
so that means we may be able to produce a fuel crop that does 
not compete for arable land being used to grow food.”

CULTIVATING A 
CLEANER FUTURE
A desire to provide Australia with a viable plant-based 
fuel drives the work of Professor Chris Grof.

Grof is supported by a strong team at the University. Their area  
of research, plant biology, achieved an Excellence in Research 
Australia (ERA) rating of five, the highest score possible, rating 
their research well above world standard.

An emphasis of his research is developing second-generation 
biofuels. Second-generation technologies derive fuel from the whole 
of the plant, including the woody or fibrous parts known as the 
lignocellulosic matter, rather than extracting just the juice or oil,  
the traditional method of producing ethanol or other biofuels.

The advantages of second-generation fuels are that they increase 
the yield of fuel from the plant and can be derived either from crops 
that are not part of the food cycle or from the waste material of 
food crops, such as the stems, leaves and husks.

By manipulating the genetic make-up of the plant, Grof aims to 
elevate both the sugar content and biomass in order to maximise 
its use as a biofuel feedstock.

He has partnered with researchers from the University of 
Queensland under a project funded by the Australian Research 
Council and industry partner Pacific Seeds to produce cultivars of 
sweet sorghum with increased sugar concentration. He and his 
team also collaborate with research groups at Texas A&M 
University and India’s ICRISAT (International Crops Research 
institute for the Semi-Arid Tropics).

To facilitate Grof’s work, the University of Newcastle has committed 
to building a super-sized greenhouse, supported by a $500,000 
Australian Research Council grant, to accommodate sorghum 
plants, which can grow to five metres in height.

“This is long-term research but it is very important for Australia,” 
Grof says.

“Environmentally it is a priority because we need to move away from 
fossil fuels, but it also offers the prospect of a sustainable domestic 
industry in fuel production with the potential to deliver major benefits 
for rural communities and the country as a whole.”
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The idea of a photovoltaic paint seemed 
like pure science fiction when Professor 
Paul Dastoor began investigating 
alternative solar energy technology 
15 years ago.

Yet the physicist is now on the threshold 
of bringing to fruition a commercial-scale 
energy system based on solar cells that 
can be printed, and ultimately painted, 
onto surfaces.

Dastoor began experimenting with a class 
of plastics known as semiconducting 
polymers in the mid 1990s. While most 
polymers are electrical insulators, the 
conductive properties of this group of 
materials posed the prospect that they 
could be used in electricity generation.

“Traditional silicon cell solar technology 
was very expensive then, and still is now, 
so the idea was to develop an alternative 
material that would be more cost-
effective,” Dastoor explains.

“I had read papers about semiconducting 
polymers and thought, naïvely, ‘How hard 
can it be to build a polymer solar cell?’

“The answer: bloody difficult! Working out 
how to handle these materials and make 
them perform the way we wanted them to 
was a steep learning curve.”

By breaking the semiconducting materials 
down to tiny particles, Dastoor developed 
a method of suspending them in water, 
which led to the concept of producing a 
solar paint or ink that could be applied to 
surfaces, such as plastic.

Dastoor then moved to the stage of 
fabricating solar cells onto a substrate, or 
base. The first rudimentary prototypes 
measured just two millimetres by two 
millimetres and could be produced with a 
common inkjet printer.

Now, a project that Dastoor started with 
one vacation student hosts a team of 25 
researchers and was the catalyst for the 
formation of the University’s Priority 
Research Centre (PRC) for Organic 
Electronics, the field of study into 
conductive polymers.

The next step in Dastoor’s solar paint 
research is building a customised printing 
machine capable of coating solar paint onto 
hundreds of metres of plastic sheeting. The 
plastic sheeting could be installed onto 
roofs of residential houses then wired to 

SOMETHING NEW UNDER THE SUN

Professor Paul Dastoor’s solar paint technology could 
turn every residential roof into an electricity generator.

inverter boxes to produce electricity in the 
same way that conventional silicon solar 
panels operate.

“Our research indicates that a roll of this 
sheeting on a typical-sized roof of about 
150 square metres will provide enough 
electricity for an average household,” 
Dastoor says.

“However, the installation cost could be 
approximately one-tenth of installing a 
silicon solar system that produces the 
same amount of electricity.”

Dastoor likens the basic construction of 
the solar sheeting – a metal coating on a 
plastic substrate with coloured ink printed 
on it – to that of a simple chip packet.

“And we make chip packets so cheaply 
that we throw them away when we are 
finished with them,” he says. “This gives 
you an indication of how inexpensively 
we could manufacture this product.”

Coating the solar cells onto plastic 
sheeting is the first step in realising the 
technology. Dastoor believes ultimately 
it will be possible to paint the conductive 
liquid directly onto a roof or wall, or even 
apply it as a window tint.

The new large-scale printing facility, funded 
by a $1 million grant from the Australian 
National Fabrication Facility, will begin 
operating later this year at the University’s 
Newcastle Institute for Energy and 
Resources (NIER) site on the University 
campus and Dastoor believes he will be 
producing a commercially viable product 
within three years.

The solar project will also benefit from 
collaboration between the PRC, of which 
Dastoor is the director, and the CSIRO 
Energy Centre in Newcastle. The two 
entities have joined forces to establish 
a joint Research Centre for Organic 
Photovoltaics.

“One of the many exciting things about 
this technology is that it opens up the 
prospect of a new industry for Newcastle,” 
Dastoor says.

“We sit at the head of the largest coal 
export port on the planet and yet we know 
we are not going to be able to mine this 
coal forever.

“What we are offering is low-cost, 
environmentally sustainable technology, 
developed right here in this University, 
that could help this region and Australia 
make the transition to a more diverse, 
progressive economy.”



“I am driven by a desire to develop 
technologies that will help reduce 
greenhouse emissions,” Professor Behdad 
Moghtaderi says. “It is a moral imperative. 
The future of our planet relies on it.”

It is this passion that has equipped the 
chemical engineer to take a leading role in 
the University of Newcastle’s Priority 
Centre (PRC) for Energy, a national leader 
in the research field of new-generation 
clean and renewable energy production.

The PRC is a key component of the 
Newcastle Institute for Energy and 
Resources (NIER), a world-class 
interdisciplinary research facility 
on the University campus.

Moghtaderi’s core research projects span 
low-emission coal technologies, renewable 
energy systems, energy efficiency in 
buildings, and the development of 
hydrogen-fuelled units to replace lithium 
batteries in laptops and mobile phones.

Arriving in Newcastle in 1999 after 
studying in Iran and the University of 
Sydney, he was attracted by the strong 
research culture and the opportunity to 
work with engineering luminaries such as 
Emeritus Professor Terry Wall and 
Laureate Professor Graeme Jameson. 
With a strong work ethic and sharp 
intellect, the prolific academic was quick 
to make an impression, moving up the 
ranks from junior lecturer to professor 
within eight years.

Energy expert Professor 
Behdad Moghtaderi is 
leading the way towards 
a cleaner future.

A consultant to government and industry, 
Moghtaderi has his finger on the pulse 
when it comes to anticipating priorities for 
change and development in the field of 
energy. As a result, he has attracted more 
than $17 million in research funding in the 
past 12 years.

“We have recognised the research 
opportunities, and we are delivering 
results that are shaping government and 
industry agendas.”

Moghtaderi’s work in biomass and coal 
utilisation is a good example of the 
influence of his team’s work. One of his 
first projects at Newcastle proved that 
biomass, such as woodchips, could be 
mixed with coal fuel to reduce emissions. 
A decade later, the research is being 
applied in coal-fired power stations 
across Australia.

Similarly, his ongoing collaborative 
research with Emeritus Professor Adrian 
Page and the Masonry Research Group 
into energy efficiency in buildings has 
prompted revisions to the Building Code 
of Australia.

Using data collected from sensors 
attached to four small, purpose-built 
cottages on University grounds, the 
research team has collected a vast 
amount of information on how factors 
such as different roofing and walling 
systems influence a building’s thermal 
performance.

passion 
for change

“About 40 per cent of electricity used in 
Australia and 20 per cent of greenhouse 
gas emissions are due to space heating 
and cooling in buildings,” Moghtaderi says.

“Therefore anything we can do to lower 
the energy footprint of residential houses 
in particular will improve the environment 
and reduce electricity use.”

Moghtaderi’s research into chemical 
looping combustion, a carbon capture 
and storage technology, is also pioneering 
and has gathered momentum as industry 
recognises its potential applications. He 
has attracted approximately $5 million in 
grants for six related projects since 2004.

“The exciting aspect of chemical looping 
is that it is enabling technology that will 
allow other low-emission coal technologies 
to become economically and technically 
more attractive,” he says. “So it has huge 
potential for further research and 
development.”

Moghtaderi and his colleague Dr Elham 
Doroodchi gained popular attention last 
year when his GRANEX® power platform 
featured as a finalist on ABC TV’s ‘The 
New Inventors’. GRANEX®, developed  
in conjunction with Granite Power Ltd, 
is an emission-free engine that turns heat 
from low-grade sources into electricity.

It is revolutionary because it is capable 
of using heat sources that might not 
otherwise be viably recycled – such 
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as the flue gas from a coal-fired power 
station, exhaust from a diesel engine 
or heat from a geothermal source.

With GRANEX® now being launched 
commercially, Moghtaderi has entered 
into another interesting collaboration 
with Granite Power Ltd, researching a 
low-energy, small-scale desalination 
plant suitable, for example, for use on 
remote farms.

“Like GRANEX®, the desalination 
plant is designed to be run on waste 
heat, such as diesel fuel exhaust. 
However, it will also address water-
use issues by allowing farmers to turn 
brackish water on their properties into 
drinking water,” he says.

Moghtaderi firmly believes the 
University is at the international 
forefront of research into clean 
and sustainable energy sources.

“The University’s engineering area has 
always been a leader and now, with our 
PRC and the Newcastle Institute for 
Energy and Resources on campus, 
Newcastle really is Australia’s hub in 
energy research.”
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The pair started at the University of 
Newcastle within two weeks of each 
other in 1994 and immediately forged 
what has become not only a firm 
friendship but a highly successful 
professional partnership.

Dlugogorski (pictured right) and 
Kennedy are leading researchers and 
directors of the University’s Priority 
Research Centre for Energy, and jointly 
supervise a team of 20 research 
students. Dlugogorksi is a chemical 
engineer and Kennedy a chemist.

It was a shared interest in the science 
of fire that first brought them together. 
Ironically, Dlugogorski’s research focus 
was in suppressing fire while Kennedy’s 
was in starting it, specifically through 
catalytic combustion.

At that time there was a national 
imperative to replace ozone-depleting 
halon compounds as the commonly 
used fire suppressant. The two teamed 
up on a project researching alternative 
chemicals for fire mitigation and ways to 
convert stockpiles of halons into useful, 
less dangerous chemicals.

They have since joined forces on 
numerous projects, including 
groundbreaking research on dioxins 
released during combustion.

Their work in this field began in the mid 
1990s with a BHP Billiton funded 
project to minimise the formation of 
dioxins in the sinter plant at the now 

closed Newcastle steelworks. That 
research led to the pair establishing a 
state-of-the-art laboratory capable of 
the highly intricate task of measuring 
and analysing dioxins.

As Dlugogorski explains, it is the 
scientific equivalent of finding a needle 
in a haystack.

“It is one of the most difficult and 
sophisticated analyses in chemistry,” 
he says. “Dioxins are highly toxic and the 
concentrations are extremely small. You 
can have one molecule of that pollutant 
in a billion or a trillion other molecules.”

Currently, they use this technology to 
analyse the potentially toxic pollutants 
formed when biomass that has been 
contaminated with pesticides is burnt. 
The project, spanning both energy and 
fire safety research, is funded by 
the Australian Research Council.

What makes their partnership work is 
deep mutual respect for each other’s 
research. Kennedy credits Dlugogorski 
with outstanding analytical and 
mathematical skills and a sponge-like 
ability to absorb highly technical 
information. Dlugogorski, in turn, 
describes his colleague as an intuitive 
quick thinker and a first-class chemist.

“Bodzio and I don’t always approach a 
problem from the same perspective,” 
says Kennedy, “but by combining our 
specialist expertise we produce a 
better outcome.”

DOUBLE ACT
When it comes to research, Professors Bogdan 
‘Bodzio’ Dlugogorski and Eric Kennedy believe 
two minds are better than one.
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One need look no further than the 
University of Newcastle’s Priority Research 
Centre (PRC) for Advanced Particle 
Processing and Transport for proof of the 
adage ‘success breeds success’.

The PRC is renowned for world-leading 
research into the processing, storage and 
transport of minerals and industrial 
products and boasts an outstanding 
record of commercial and academic 
achievement. Its research has led to 
technological advances that have 
produced multi-million dollar savings for 
industry, and it is at the forefront of 
developing new-generation processes 
that reduce water and energy use.

Much of that success is due to the 
foundation laid by two of the University’s 
elder statesmen and principal researchers 
in engineering, Laureate Professor Graeme 
Jameson and Emeritus Professor Alan 
Roberts. Both have had long and esteemed 
careers with the University, Roberts arriving 
as Professor of Industrial Engineering in 
1974 and Jameson as Professor of 
Chemical Engineering in 1977.

Both have been recognised with Order 
of Australia awards and have received 
the prestigious Peter Nicol Russell 
Memorial Medal from the Institution 
of Engineers Australia for outstanding 
service to their profession. Both have 
also been elected to learned scientific 
and engineering academies.

Roberts was responsible for the 
University developing what has become 
an important and lucrative niche in bulk 
materials handling, a little-explored area 
of research back in the 1970s.

He established TUNRA Bulk Solids 
Handling as a research group and 
commercial consultancy in 1975. Since 
then it has completed more than 4000 
projects for clients in 40 countries and 
made an invaluable contribution to 
research in the field.

“It has become one of the flagships of the 
University and has certainly validated the 
decision to go down that path,” says 
Roberts, who is officially retired but still 
works from his office at the University’s 
Newcastle Institute for Energy Resources 
(NIER) most days.

“Our work has spanned everything from 
fine pharmaceutical powders, to plastic 
powders, agricultural grains, domestic 
waste and minerals such as iron ore, 
bauxite and coal. Bulk solids handling is a 
complex aspect of the industrial process 
that applies to anything that is transported 
in powdered or granular form.”

Jameson was already a respected expert 
in fluid mechanics when he came to 
prominence in the 1980s with his 
invention of the Jameson Cell. A froth 
flotation device for recovering fine mineral 
particles from mine waste and low-yield 

sources, it was smaller, faster and more 
precise than existing technology and was 
quickly taken up by industry.

These days there are more than 300 
Jameson Cells in operation in 21 
countries around the world. As well as 
recovering billions of dollars worth of fine 
coal and minerals a year, they are being 
put to new industrial applications 
including extracting oil from tar sands in 
Canada and removing blue-green algae 
from waterways in central Australia.

“It was one of those ‘Eureka!’ moments 
when all the work you have done 
beforehand comes together in one 
realisation,” Jameson says of the moment 
he conceived the Cell.

“I was with some students at a mine in 
Mount Isa and I looked at the equipment 
they were using and thought, ‘I could build 
something better than that’.”

In their early years at the University, both 
Jameson and Roberts were committed 
to lifting the research profile of the 
engineering group, along with another 
long-time departmental leader Professor 
Terry Wall.

Their establishment of research centres in 
multiphase processing, bulk solids handling 
and black coal utilisation was important 
both in facilitating the expansion of 
research and enhancing the status of the 
University as a leader in those fields.

The University’s strength in engineering owes much 
to the work ethic and reputation of its trailblazers.

LEGACY OF LEADERSHIP
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The University has long been a magnet 
for talented engineering students, 
researchers and academics and this is 
due in no small part to the reputations of 
Jameson and Roberts.

Professor Kevin Galvin (pictured), a 
former BHP Billiton researcher who now 
heads the PRC, said his decision to take 
an appointment at the University in 1993 
was strongly influenced by Jameson.

“His professional standing at the time was 
second to none, he was riding a wave of 
success with the Jameson Cell and he 
provided leadership by example,” he says.

Professor Mark Jones, Head of the 
School of Engineering and Director of 
TUNRA Bulk Solids, says he was equally 
inspired by the reputation of Roberts 
when he moved from England to take up 
a position as Professor of Bulk Solids 
Handling in 1999.

“The University of Newcastle research 
group was considered the premier group 
in the field of bulk solids handling and 
Alan Roberts was regarded as the 
grandfather of the subject,” Jones says.

Like their predecessors, Galvin and Jones 
have both achieved personal success in 
their fields and overseen significant 
institutional advancement in their roles 
as leaders.

A major achievement of Galvin’s is the 
development of the Reflux Classifier, an 
industrial machine used in mining and 
mineral processing that separates fine 
particles on the basis of either density or 
size. The award-winning technology, 
developed in collaboration with commercial 
partner Ludowici, improved the efficiency 
of the separation process with its unique 
tilted design and is used in seven countries.

Jones has spearheaded many research 
projects that have improved the 
performance of technologies in 
pneumatic conveying (the transportation 
of powdered materials through pipelines) 
and oversees one of the largest and most 
active research groups in bulk materials 
handling in the world.

TUNRA Bulk Solids has grown 
considerably over the past five years 
under his leadership. The increase in 
business from coal and iron ore has 
lifted its annual turnover to approximately 
$3.5 million. It also funds about $1 million 
in student research each year and 
supports a staff of 50.

“It is a great vehicle for working with 
industry and getting our research out 
into the field,” Jones says.

“It is a unique group with particular 
expertise. We are often brought in as 

‘consultants to the consultants’, working 
alongside other engineers to bring our 
specialty knowledge to a project.”

The opening this year of the Newcastle 
Institute for Energy and Resources (NIER)
will further enhance the strong tradition 
of collaboration between the University’s 
engineering experts and industry.

The most comprehensive energy research 
institute of its kind in Australia, it will 
ultimately support 300 research staff, 
encouraging a cross-fertilisation of ideas 
between energy and resources researchers 
in collaboration with industry partners.

“The development of NIER is a fantastic 
example of the ability of this University 
to punch above its weight in energy and 
engineering research,” Galvin says.

“That is something it has always 
done and something for which it is 
recognised internationally.”
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Professor Stephen Webb is 
driving a unique study that 
could change the debate on 
technologies for reducing 
carbon emissions.

THE HUMAN 
DIMENSION

Climate change is widely accepted as one of the major 
challenges facing today’s world. The science and the solutions 
are argued across the globe from Fortune 500 boardrooms to 
dinner tables in the outback.

For most, the discussion centres on issues such as global warming, 
carbon emissions and our reliance on fossil fuels. However, 
Professor Stephen Webb believes there is a significant aspect of 
the debate – the people factor – that is being neglected.

Webb, the director of the University’s Research Institute for Social 
Inclusion and Wellbeing (RISIW), says people’s awareness and 
acceptance of new carbon abatement technologies are crucial 
pieces of the climate change jigsaw.

“We all know that public perception has a huge impact on 
government policy and industry direction,” Webb says. “Public 
protest can make or break any new carbon reduction initiative.”

“Technology alone cannot change energy behaviour unless it is 
accepted by society. It is often the case that innovations are 
technologically rich but socially poor.”

With world-recognised research expertise in science and 
technology studies, the University of Newcastle is uniquely placed 
to spearhead this new area of study into the social dimension of 
energy and resources. Webb, a leading international authority in 
human sciences, is directing a groundbreaking interdisciplinary 
study on public response to clean coal technologies, which draws 
on expertise of researchers from both the University’s Newcastle 
Institute for Energy and Resources (NIER) and RISIW.

The NSW government-funded project is evaluating how much 
people in Upper Hunter mining communities understand about the 
process of carbon capture and storage and their level of 
acceptance of this emerging technology.

In an Australian first, the project employs a research methodology 
known as Actor-Network Theory. This European-influenced 
approach looks at how ‘science is made’ and how individual 
perceptions and trust are shaped by people’s networks.

The project also encompasses a methodology called ethnography, 
which involves first-hand observation and requires researchers to 
live and work among the communities they are studying.

Webb says Coal Innovation NSW, which is funding the project,  
was impressed that the University research team offered a new 
approach to an old problem.

“We know that surveys and focus groups, with their 30-minute 
interview format, do not tell the real story. By living and working with 
communities and by immersing ourselves in their day-to-day lives, 
we gain their confidence and acquire a much more accurate picture 
of the rich and dynamic nature of social relationships,” Webb says.

“This is social science that is at the cutting edge, both theoretically 
and methodologically.”

Pushing the boundaries is a characteristic of the Institute where a 
progressive approach is encouraged across all of its research 
programs, which cover themes as diverse as postindustrial cities, 
urban futures, Indigenous entrepreneurship and social justice.

Webb has always rejected the idea of cookie cutter templates for 
policy-driven research, believing the best results to be derived from 
a combination of evidence and deep interpretation. He has penned 
many influential articles and several textbooks on the merits of 
evidence-based practice, including a 2001 article in the British 
Journal of Social Work, which is the world’s highest cited article in 
the field and ranked as the most influential journal article in the 
discipline over the last decade. (Hodges et.al. 2001)

The University of Newcastle this year attained an Excellence in 
Research Australia (ERA) rating of four for social work, a result that 
rates its performance above world standard and one of the highest 
in Australia. Webb attributes the outcome to a highly credentialed 
group of committed researchers with a prolific output of articles in 
A-rated scholarly journals and highly cited publications.

“We have a world-class professoriate here in social sciences and a 
team of top quality researchers with innovative ideas and a power 
of international reach across many different areas.”
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A FOUNDATION FOR SUCCESS
With revered researchers such as Laureate Professor Scott Sloan and Professor John Carter 
leading the way, geotechnical engineering at the University of Newcastle is on solid ground.

The collaboration represents a professional 
reunion of sorts for Sloan and his 
colleagues Professor John Carter, 
Newcastle’s Pro Vice-Chancellor of 
Engineering and Built Environment, and 
Professor Mark Randolph, the former head 
of the University of Western Australia’s 
Centre for Offshore Foundation Systems. 
All were researchers at Cambridge 
30 years ago and each has gone on to build 
a distinguished academic and research 
career. The three are among the select few 
engineers who have been made Fellows of 
the Australian Academy of Science.

One of the initial joint projects under the 
ARC Centre of Excellence program will be 
the establishment of Australia’s first national 
soft soil test site, near Ballina, on the NSW 
North Coast. Working with the Roads and 
Traffic Authority and industry partners, 
researchers will explore stability problems 
that have been experienced during the 
$5 billion Pacific Highway upgrade.

The ARC Centre of Excellence will also 
direct its research to safety analysis of 
offshore oil and gas developments on soft 
sea floors, an area in which Carter and 
colleagues from the University of Western 
Australia have significant expertise. For 
example, Carter has worked across the 
globe, from the oil platforms in the North 
Sea to those on Australia’s North West Shelf, 
and has consulted for BHP, Esso, Woodside 
Wapet, Bond Oil, Amoco and Exxon.

Some of his most challenging work was 
on the North Rankin A and Goodwyn 
platforms off Western Australia in the 
1980s. Those early offshore projects in 
Australia were problematic, Carter 
explains, largely because the properties 
of the soft carbonate soils on the seabed 

were not well understood. Remediation 
work on the platforms ended up costing 
more than $500 million. However, as with 
most first-time projects, it proved to be a 
great learning ground for researchers and 
project engineers.

Carter and Sloan are accomplished 
computational engineers whose 
mathematical models have been widely 
adopted into engineering practice. Both 
have received broad recognition from 
within their profession and beyond. 
Carter, named last year one of Australia’s 
100 most influential engineers, was 
particularly proud and humbled when he 
received an Order of Australia in 2006. 
Sloan nominates being invited to give 
this year’s Rankine Lecture in England, 
one of the most prestigious honours in 
geotechnics, as a career highlight.

Both Sloan and Carter are enthusiastic 
advocates of the cross-disciplinary nature 
of research groups such as the PRC and 
Centre of Excellence.

“On any research project you will have a 
lot of people who work on the fringes,” 
Carter says. “These centres encourage 
researchers from different disciplines to 
come together and allow for the better 
exchange of ideas and expertise between 
departments and institutions.”

Sloan says the ARC Centre of Excellence 
adds to the already solid reputation of the 
University of Newcastle in geotechnical 
engineering.

“The geotechnical research group at this 
University is arguably the strongest in the 
country and one of the strongest 
internationally,” he says.

Most drivers on the Pacific Highway 
would give little thought to the towering 
embankments that line the newly 
upgraded sections of the road along the 
NSW North Coast, but to engineers they 
represent a significant accomplishment.

As University of Newcastle Laureate 
Professor Scott Sloan explains, some 
of the embankments stand on soil that 
is very unstable and poses major 
engineering problems.

“Stepping onto coastal soft soils, you can 
sometimes sink to your knees,” says Sloan, 
a geotechnical engineer and internationally 
recognised expert in soil stability analysis. 
“It is a massive engineering challenge to 
build major infrastructure on this type of 
foundation, in reasonable time and at 
reasonable cost.”

The problem is typical of the 
troubleshooting nature of geotechnical 
engineering, which focuses on predicting 
the behaviour of earth materials to ensure 
stability for buildings and infrastructure.

Under Sloan’s leadership, the University 
has long been a leader in computational 
modelling in the field. His development of 
faster and more efficient methods of 
calculating the load capacity for buildings 
and structures has drawn acclaim from 
around the world. User-friendly software 
developed by Sloan is set for international 
commercial release next year through 
Newcastle Innovation, the University’s 
commercial arm.

Sloan is the director of the University’s 
Priority Research Centre (PRC) for 
Geotechnical and Materials Modelling and 
also leads the new Australian Research 
Council (ARC) Centre of Excellence in 
Geotechnical Science and Engineering. 
With funding of $14.4 million over seven 
years, the collaborative Centre for 
Excellence will specialise in developing 
new and improved tools for designing 
energy and transport infrastructure in a 
cost-effective manner.

The centre combines the theoretical and 
computational strengths of the Newcastle 
PRC; the University of Wollongong’s 
knowledge in below-track rail 
infrastructure; and the offshore expertise 
and experimental capabilities of the 
University of Western Australia, which has 
Australia’s only geotechnical centrifuge 
modelling facility.



|     RESEARCH24

Complex systems are central to the way we live. They control 
energy generation and distribution, safety and security systems, 
telecommunications, transport, manufacturing processes and 
many things a contemporary community needs to function.

The University’s Priority Research Centre (PRC) for Complex 
Dynamic Systems and Control is an internationally recognised 
research group that brings together more than 100 staff and 
students. It is at the forefront of developing optimisation and 
signal processing techniques that improve the performance of 
industrial processes.

Since its establishment in 2003, the Centre has given life to a host 
of fundamental research achievements and forged significant 
industry collaborations around the world.

Some of its high-profile projects have included: devising signal 
processing techniques and software for electromagnetic mineral 
exploration for BHP Billiton; developing a roll stabilisation system 

A DYNAMIC TEAM

used in Australian Customs vessels; improving the efficiency of 
mobile broadband telecommunications; and cutting-edge work 
in computer storage for IBM Zurich (see adjacent story).

PRC director Laureate Professor Graham Goodwin says the 
Centre is rated among the top control and automation research 
groups in the world, with research projects across Asia, North and 
South America, Europe, the UK and Scandinavia. Its researchers 
are highly cited and have achieved more than 1000 publications in 
the past seven years.

His own reputation is as esteemed as any in the field. The 
unassuming Professor in Electrical Engineering, who has been 
at the University for 37 years, has been honoured with the 
highest professional awards. In the past 18 months alone he has 
received the Institute of Electrical and Electronics Engineers 
(IEEE) Control Systems Field Award (the top award in this field in 
the world), the 2010 Nordic Process Control Award and the 2011 
Asian Control Education Award.

Esteemed electrical engineer Laureate Professor Graham Goodwin 
and his research group are masters of control.
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The PRC is a multidisciplinary environment, which has fostered 
highly productive collaborations between researchers from 
diverse fields, including electrical engineering, mechanical 
engineering, mathematics and statistics. Projects run the gamut 
from pure research to applied.

While the scope of research undertaken in the PRC is wide, 
Goodwin says telecommunications provides a good case 
study, illustrating the complex concepts of control in a 
scenario most people can comprehend.

He is working with the Swedish company Ericsson AB, under 
an Australian Research Council Linkage Project, to improve 
the performance of the mobile broadband system, a growing 
imperative with more than four billion mobile phones 
worldwide and nearly 300 billion emails sent each day.

Mobile phone networks consist of adjoining cells, each with a 
radius of several kilometres.

“In a given cell at any time there might be between 10 and 
100 people with phones or computers trying to send data and 
make calls. If you let them all go at once it would be a babble, 
and nothing would get through,” Goodwin explains.

“The system has a scheduler that determines which of the 
users can send data at any one time. The optimisation 
problem we are working on is how to maximise the amount of 
data that is transmitted but still ensure that the system is 
equitable – you can’t allow one person to miss out because 
they are sitting on the outskirts of the cell.”

In most cases, users of the system are unaware that this 
priority allocation is taking place because delays are split-
second. Where it becomes obvious is when the system is not 
working efficiently – such as when a user unsuccessfully 
attempts to send a large data file.

“If the system is overcrowded, it becomes inefficient to the 
point where things don’t go through at all,” Goodwin says. “So 
we are developing an improved system that will prevent a 
collapse and better regulate the flow of data.”

Goodwin and his team have been working with Ericsson AB 
for three years on the project, researching algorithmic 
optimisation to be used in software that improves the 
efficiency of the control system.

It is typical, he says, of the big-picture research that has 
enhanced the reputation of the PRC, and the University, 
around the world.

“We have many large, internationally visible projects that are 
of global importance, which is what makes our PRC stand 
out,” Goodwin says.

With mobile devices, everyone wants maximum memory 
on the smallest possible device. So scientists are locked 
in a constant battle to find the most efficient methods of 
storing data.

In 2009 Professor Reza Moheimani collaborated with 
researchers at IBM Zurich Research Labs using a unique 
nanotechnology approach to create what was then hailed 
as a world record for data storage: 840 gigabits of 
information on just one tiny computer chip measuring  
one square inch.

The achievement won the Institute of Electrical and 
Electronics Engineers (IEEE) Control Systems 
Technology Award, the most prestigious international 
prize in the field, and gained a world record for 
nanopositioning accuracy. The team designed a control 
system with an accuracy of one quarter of a nanometre 
— approximately the diameter of an atom.

“This technology can potentially allow people to carry huge 
amounts of information on a tiny portable device,” 
Moheimani says. “So an engineer or architect, for instance, 
could carry all of their drawings in the finest detail around 
on a pocket-sized device.”

For those more interested in using mobile devices for 
recreational purposes, Moheimani says the extremely 
dense data storage capacity could hold the contents of 
25 DVDs on a computer chip the size of a postage stamp.

Moheimani continues to collaborate with the IBM team on 
the project and received a prestigious Australian Research 
Council Future Fellowship for his work in the field. Within 
the Priority Research Centre for Dynamic Complex Systems 
and Control, he heads the program in mechatronics, a field 
that combines mechanical, electronics and computer 
engineering disciplines with control theory.

NANOSCALE 
ENGINEERING



Every time you step onto a plane, approximately 10 different 
mathematical models have been solved to ensure your flight 
schedule proceeds smoothly and cost-effectively, involving 
everything from organising the crew roster to deciding the 
ticket price.

It is a perfect example of mathematics at work, says Professor 
Natashia Boland, whose experience in computer modelling for 
airlines as a young PhD student opened her eyes to the scope 
of real-world applications for her tertiary maths and computer 
science qualifications.

A world-leading operations researcher, Boland is one of 
Australia’s foremost authorities on integer programming, 
the field of mathematical optimisation and feasibility.

She has turned her considerable skills to solving logistical 
problems and optimising performance in fields as diverse as 
robotics, telecommunications, radiotherapy, mining, military 
deployment and supply chain management.

Boland joined the University of Newcastle’s School of 
Mathematics and Physical Sciences as a professor in 2008, 
a valuable appointment that has already paid dividends.

Newcastle was ranked the top university in the country in the 
field of Applied Mathematics this year by the Excellence in 
Research Australia (ERA) assessment. Boland describes the 
achievement as a team effort, with schools from across the 
University contributing to the successful submission.

“I hope it signals to potential students, both local and 
international, that this is a great place to be a researcher 
in applied maths,” Boland says.

She is also an associate director of the groundbreaking Priority 
Research Centre (PRC) for Computer-Assisted Research 
Mathematics and its Applications (CARMA), a group unique to 
Australia and one of only a few in the world that explore computer 
applications to enhance the understanding of high-end maths.

Boland’s interest in applying mathematics in industry began as a 
PhD student when she had the opportunity to design a program 
to automate the complicated task of airline crew scheduling. 
This was pioneering work in the early 1990s that ultimately 
brought her under the wing of one of the founding fathers of 
integer programming, George Nemhauser, and led to a stint at 
the prestigious American research university Georgia Tech.

IT ALL ADDS UP
A chance to work in the airline industry propelled 
Professor Natashia Boland’s research career.

Airline planning has remained a career interest for Boland, who 
is now passing her expertise onto emerging researchers. One 
Newcastle-based PhD student she supervises is working on 
methods to improve the optimisation models Boland helped 
devise two decades ago.

“Most planning in airlines is completed in a highly sequential way: 
you determine a flight schedule, then select the aircraft for the 
schedule, next a crew is assigned, relief crews are added and so on. 
At each stage, planners try to find a minimum-cost and maximum-
utilisation solution,” she explains.

“It is easy to optimise each stage individually, but evidence 
demonstrates that if you look at one stage at a time you achieve, 
overall, less than the optimum solution. We are researching 
integrated planning – trying to simultaneously plan the actions 
of aircraft, crew and maintenance to achieve those cost and 
utilisation benefits.”

In another industrial application of her algorithmic research, 
Boland is working with the Hunter Valley Coal Chain Coordinator 
to optimise the annual movement of more than 100 million 
tonnes of coal from 35 mines along rail lines and through the 
Port of Newcastle.

“It is a massive planning challenge,” she says. “The coal chain 
involves many providers who share infrastructure. In addition, they 
need to factor in maintenance and other users of the infrastructure, 
such as passenger trains.

“Our challenge is to help them build models that will assess 
alternative options and automatically find the most efficient way 
to address planning challenges. We conduct the mathematical 
research behind the software.”

Boland considers the University’s relationship with the local 
community to be one of its strengths.

“In Newcastle, everybody you meet in business or anywhere in the 
community knows the University, they have a friend or relative who 
is involved with the University and when we talk to business people 
the response is, ‘How can we help, how can we be involved?’

“I have been bowled over by the support we get from industry for 
our research projects. I have never experienced anything like it 
anywhere else in Australia.”
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“It was once said that the only things a 
mathematician needed for research were 
a pad, pencil and a wastepaper basket,” 
Laureate Professor Jon Borwein says. 
“That was never completely true – but it 
is even less so now.”

Borwein has come a long way from 
using notepads and blackboards in the 
40-plus years that he has grappled with 
complex mathematical equations. These 
days the director of the University’s Priority 
Research Centre for Computer-Assisted 
Research Mathematics and its 
Applications (CARMA) works with vivid 
digital images that can portray at a glance 
information that would take many pages 
of figures to set out in written form.

“I have not found a piece of mathematics 
that I cannot learn more effectively and 
quickly with computer assistance,” he says.

Mathematical visualisation through the 
use of graphics is one of the focuses of 
CARMA, which seeks to harness 
developments in information and 
communication technology to further the 
exploration of maths and undertake ever 
more challenging calculations.

Borwein is a pioneer in what is known as 
experimental maths, in which computers 
are used to run computations to look for 
patterns, identify sequences and gather 
evidence in support of specific 
mathematical assertions. His work at 
Newcastle has put the University at the 
cutting edge of this field.

His textbooks, papers and blogs are widely 
read and discussed by the international 
mathematics community. In recognition 
of his contributions to research, he was 
recently awarded a Fellowship of the 
Australian Academy of Science, the 
country’s most elite group of scientists.

Borwein has had a lifelong fascination 
with Pi, the irrational number calculated 
by dividing a circle’s circumference by 
its diameter. This fascination led to the 
development of the famous Borwein 
Algorithm, a formula he devised with 
his brother Peter for calculating the 
value of 1/Pi.

To celebrate Pi Day on March 14 (3.14), 
Borwein demonstrated his mathematical 
prowess by teaming with several other 
masterminds to complete what he believes 
is the largest single dedicated computation 
ever done: calculating digits of Pi squared 
beginning at the 10 trillionth place.

Borwein estimates it would have taken 
more than 1,380 years to calculate on a 
single PC what he and the team achieved 
with exclusive access to IBM’s Blue 
Gene/P computer system, one of the 
world’s most powerful platforms.

Where does this sort of research lead? 
Borwein says there are abundant 
applications– from the burgeoning field 
of random number generation widely 
used in banking, to testing the integrity 
of computer programs. For example, a 
29 million digit calculation of Pi at NASA 
just after the 1986 shuttle disaster 
uncovered hardware and software faults 
in the space agency’s supercomputer.

But to a large extent experimental 
maths is an exhilarating journey towards 
new frontiers.

“In one minute we can now achieve 
calculations that would have been the 
subject of an applied maths PhD 40 years 
ago,” Borwein says. “At the same time, 
I am conducting intensive computer-
assisted research on work I once thought 
I had completed 15 years ago.

“One of the greatest attractions of science 
is that you do not know how ignorant you 
are until you acquire more knowledge.”

DELVING INTO 
THE UNKNOWN
When people ask world-renowned mathematician 
Laureate Professor Jon Borwein what brought 
him to Newcastle, he tells them it was CARMA.
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RESEARCH 
AT A GLANCE
Research and study opportunities are available for all stages of your career.
To find out more about joining the University of Newcastle’s world-leading team visit:
www.newcastle.edu.au/research

Our track record:
		 Australian top 10 for research 

funding and outcomes
		 Ranked in the top 4 per cent (301-400) 

of world universities Shanghai Jiao Tong 
University Academic Rankings 2011

		 Received $16.5 million in Australian  
Research Council funding

		 Received $14.8 million in National Health 
and Medical Research Council funding

		 QS Stars overall maximum 
rating of 5 stars

		 Newcastle Innovation annual 
turnover $12.6 million in 2010

		 Research Higher Degree 
completions of 137 in 2010

We have 15 Priority 
Research Centres:
		 Advanced Particle Processing
		 Asthma and Respiratory Diseases
		 Bioinformatics, Biomarker Discovery 

and Information-Based Medicine
		 Brain and Mental Health Research
		 Cancer
		 Centre of Excellence for Complex 

Dynamic Systems and Control
		 Chemical Biology
		 Computer-Assisted Research 

Mathematics and its Applications
		 Energy
		 Gender, Health and Ageing
		 Geotechnical and Materials Modelling
		 Health Behaviour Research Centre
		 Organic Electronics
		 Physical Activity and Nutrition
		 Reproductive Science

Australian Research Council (ARC) 
Centre of Excellence:
Newcastle is the lead site for the ARC 
Centre of Excellence in Geotechnical 
Science and Engineering

With partner organisations we host:
		 Hunter Medical Research Institute 

(HMRI)
		 Newcastle Institute of Energy 

and Resources (NIER)

We host large national 
and international research 
projects including:
		 Australian Longitudinal Study 

on Women’s Health
		 Australia New Zealand 

Breast Cancer Trials Group
		 Enterprise Connect Clean 

Energy Innovation Centre
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