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focussed on her goal — restoring sight through laser
light and gold nanoparticles.
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Blind dates we need to take

“What is research, but a
blind date with knowledge.”

William Henry (a British chemist, 1775-1836)
summarised the process of research very neatly.

These blind dates with knowledge are happening
all the time, and in every kind of organisation, but
perhaps rarely more overtly than in our universities.
We act as key partners, matchmakers and often
drivers of research, the outcomes of which can have
profound impact on us all.

Through this magazine our researchers and
partners illustrate the value and importance of this
process to society.

Today there is perhaps no area of research likely to
have a more lasting impact on society than that which
addresses issues of sustainability.

In this issue we focus on some of our collaborative
projects aimed at ensuring our long-term sustainability
by helping raise awareness and contributing
knowledge to ensure society’s decisions are informed.

As Albert Einstein (1879-1955) famously pointed
out, “Problems cannot be solved at the same level of
awareness that created them”.

Of course, research is not the only way that our
universities help solve issues such as sustainability.

At Swinburne we have long been committed to
making a difference. We take very seriously our
responsibility to ensure that our graduates have the
awareness and insight, as well as the knowledge and
skills, to address the challenges that confront us.

We are proud to have earned the Skills for
Sustainability Award at the 2010 Australian Training
Awards; to have pioneered embedding sustainability
issues within our programs, and to be the first
institution to have an accredited Carbon Accounting
program.

The famous US novelist Edith Wharton, (1862—
1937) wrote, “There are two ways of spreading light:
to be the candle or the mirror that reflects it”. At
Swinburne we try to do both.

Professor Andrew Flitman
Deputy Vice-Chancellor (Research)
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Research brings cloud
computing costs back to earth

STORY BY

KEY POINTS

The search is on to cut the costs of data storage on web-based and remote servers
Savings for heavy users of cloud computing — science, government and industry — are potentially huge
Swinburne researchers have set out to change the way users manage remote databanks

RESEARCHERS ARE LOOKING for ways to reduce the
high cost of internet data storage and retrieval in cloud
computing — running software and managing data on a
remote computer, rather than your own.

Social media such as Facebook and Flickr are
simple examples of cloud computing, but the drain on
resources from these doesn't compare to the volumes
of high-end data generated by the world’s research
institutions, healthcare systems and industries.

Government agencies such as the Australian
Taxation Office, Bureau of Statistics, and Treasury are
examples of heavy users of cloud computing services,
and the costs to them and others are high and rising.
A new, more cost-effective model is needed for heavy
users of cloud computing and this is the task of a team
at Swinburne University of Technology.

As Professor Yun Yang from the Swinburne
University Centre for Computing and Engineering
Software Systems (SUCCESS) explains, cloud
computing offers almost unlimited space for data
storage and processing, but the current usage charges
mean the costs are expanding at the same near-
limitless rate.

Savings to be made

“Users have to pay for data storage, computation and
data transfer for these pay-as-you-go services. Also,
unnecessary data storage means greater electricity
consumption, it is less environmentally friendly,
lessening the benefits of using cloud computing.

“In his report to the federal government, Sir Peter
Gershon estimated $1 billion can be saved if the
Australian government develops a data centre strategy —
the core for cloud computing — for the next 15 years.”

Professor Yang, who is working with colleagues
Professor John Grundy and Dr Jinjun Chen, illustrates
the issue facing cloud computing when he notes that
scientific fields such as astronomy, high-energy physics,
bioinformatics and medical imaging technology can
generate gigabytes of data per second.

Professor Grundy, director of SUCCESS, also
points out that a complication for the Swinburne team
is that researchers store two kinds of data: raw data
and the intermediate data generated from processing
this initial data. Raw data must be securely stored
because it cannot be regenerated. The main catch,
Professor Grundy says, lies in storing intermediate
data, and this gets expensive. But if the user deletes all
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the intermediate datasets and has to regenerate them
later through further computation, the costs can be
even higher.

“The trade-off is going to be between storage cost and
computation cost. Finding this balance is complex, and
there are currently no decision-making tools to advise on
whether to store or delete intermediate datasets, and if to
store, which ones,” Professor Grundy says.

Cloud cost calculators

With funding from an Australian Research Council
Discovery Project Grant, the researchers have
developed two potential strategies to make cloud
computing more affordable.

In the first, they have developed a mathematical
model that lets users calculate the minimum storage
cost. The formula factors in the size of the initial
datasets, the rates charged by the service provider and
the amount of intermediate data stored in the specified
time. “The formula can be used to find the best deals
for storing data in the cloud,” Professor Yang says.

The second proposal, the Intermediate Data-
dependency Graph (IDG), answers whether to spend
on storage or computation for intermediate datasets.

“IDG records how each intermediate dataset is
generated from the ones before it. It shows the generation
relationships of the datasets.” Or in other words, how
A leads to B, then C, and then to D. “The (data centre)
strategy can then decide which ones to delete.”

If deleted intermediate datasets need to be
regenerated, the system wouldn’t have to start at the
original data. Instead, guided by the IDG, the system
could find the nearest predecessors of the datasets. If
the process has been A, B, C, D and C is removed, the
model would revert back to B for computation, rather
than A. “This can save computation cost, time and
electricity consumption,” Professor Grundy says.

ICT INDUSTRY BREAKFAST

Developing the future with software

ICT industry thought leaders will explore the future

for software development at a workshop hosted

by Swinburne University Centre for Computing and
Engineering Software Systems on 28 July 2011

For information call 1300 275 788 or visit www.swinburne.edu.au/ict

The researchers have been evaluating the two
solutions in tandem by simulating a pulsar survey used
to crunch information from radio telescopes.

“Searching for pulsars — rapidly spinning stars
that beam light — is a typical scientific application,”
Professor Yang says. “It generates vast amounts of
data — typically at one gigabyte per second. That
data will be processed and may be reanalysed by
astronomers all over the world for years to come.

“We used the prices offered by Amazon cloud’s
cost model for this evaluation. For example, 15 cents
per gigabyte per month for storage, and 10 cents per
hour for computation.”

From one set of raw beam data collected by
the telescope, the pulsar application generated six
intermediate datasets. The model generated three
different cost scenarios. The minimum cost for one
hour of observation data from the telescope and
storing intermediate data for 30 days was $200; for
storing no data and regenerating when needed, $1000;
and for storing all intermediate data, $390.

This gave the researchers options for which data
to keep, and which to delete. “We could delete the
intermediate datasets that were large in size but with
lower generation expenses, and save the ones that
were costly to generate, even though small in size,”
Professor Yang says.

These are only a few of the solutions the researchers
have come up with so far. To cater to different sectors,
the group is also working on models that will allow
users to determine the minimum cost on-the-fly, and as
frequently as they wish. ==

Bringing data costs down to earth:
Professors John Grundy and Yun Yang.
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Superbug fighters (from left) Marawan Ahmed, Professor Feng Wang and Anoja P Wickrama Arachchilage.

Deconstructing penicillin
to save a medical miracle

STORY BY

KEY POINTS

The resistance of ‘superbugs’ to antibiotics is a serious, and growing, threat to human health
Researchers hope a better understanding of penicillin will lead to new sources of antibiotics

AFTER DECADES OF saving hundreds of millions of
lives, the effectiveness of common antibiotics is
waning in the face of so-called ‘superbugs’ such as
drug-resistant strains of tuberculosis, golden staph,
clostridium and salmonella.

Spreading progressively from one bacterium
to another, the resistance of these pathogens to
the protection offered for the past half-century by
antibiotics has become one of the priority issues
for medical researchers. There is also a sizeable
commercial imperative: manufacture of antibiotics
is a billion-dollar global industry under threat if new
sources of antigens are not found.

Two postgraduate researchers from Swinburne
University of Technology have joined the global effort
to maintain civilisation’s anti-bacterial defence by
delving into the secrets of penicillin (the first antibiotic
breakthrough in the 1940s), and investigating marine
microorganisms that have long been considered a
potential source of therapeutic drugs.

“It’s the overuse of antibiotics that is shortening
their ‘lifetimes’,” says Professor Feng Wang of the
Faculty of Life and Social Sciences, who supervises

the PhD candidates. “Recent synthetic antibiotics

are effective for only a very short period before the
bacterium comes up with ways to resist it. So we need
to look for new sources from nature, because natural
antibacterial agents have been shown to be the most
productive antibiotics.”

The rising demand for new models of antibiotics
is also urging a better understanding about existing
antibacterial compounds, the researchers explain.
The key to this knowledge is determining how the
compounds are structured.

Penicillin mechanisms a mystery

One example of a poorly understood antibacterial
agent, is penicillin. “Despite its wide use, its workings
largely remain a mystery. This is because biological
research applies a top-down approach — finding the
function of a compound and focusing on its direct
application first,” Professor Wang says.

“This means that having an in-depth understanding
of why and how it works comes later. Also, advanced
technology, such as synchrotrons or supercomputers,
was needed to obtain an accurate picture of its

complex structure and these facilities weren’t available
until recent times.”

Using supercomputers, PhD candidate Anoja
P Wickrama Arachchilage modelled the three-
dimensional structures for two compounds extracted
from a species of marine-derived fungus. Previous
research shows these compounds can fight bacteria
effectively without causing toxicity to humans,
indicating their potential for drug development.

“To provide a basic model for drug development,
we need to find out how their molecular arrangements
relate to their behaviour, such as what structure they
need to form to interact with other molecules to fight
bacteria, and when they work best,” she says.

Fellow student Marawan Ahmed, hoping to achieve
the same goal with penicillin, studied the molecular
structures for two compounds that are building blocks
of the antibacterial agent.

“Due to the complexity of the molecules,
conducting studies on antibacterial agents can be quite
difficult. So if we start by mapping the structures of
penicillin’s smaller, core building blocks, we can work
our way towards the larger ones,” Mr Ahmed says.

Focus turns to Italy

With theoretical modelling of structures complete,
the students travelled to Trieste, Italy, late last year to
use the ELETTRA Synchrotron to check their models
against molecular compounds derived from chemical
substances.

To obtain the ‘purest’ X-ray spectra, it was
necessary to beam the intense synchrotron light on
a vaporised form of the compounds. “Because gas
forms of compounds are obtained in a vacuum, they
avoid being ‘contaminated’ by other molecules in
the environment,” explains Dr Kevin Prince, senior
principal scientist at ELETTRA and a co-supervisor of
the students. “And this provides us with the clearest
picture of how the compounds are structured.”

As the Australian Synchrotron has yet to build a beam
line for vapours, its International Synchrotron Access
Program funded the young researchers’ trip to ELETTRA.
Much to their joy, they found the theoretical structures
of the marine-derived and penicillin compounds
matched well with the spectra obtained.

“By confirming how these compounds are
arranged, we can now more accurately predict their
behaviour,” Dr Prince says. “We can propose these
prototypes as candidates for drug development, or as
keys to understanding other antibacterial compounds.”

Professor Wang agrees there is a promising path
ahead. “We went back to learn from the basics in
exploring the building blocks of penicillin and stepped
forward to look for novel therapeutic agents,” she says.

“Having the affirmed structure of these antibacterial
compounds, we hope that these models will lead
to a wider range of drug candidates from natural
sources.” mm

MORE INFORMATION
For details on research higher degree opportunities at Swinburne call
1300 275 794 or visit www.swinburne.edu.au/research

swinburne JuLy 2011



Team huilder’s goal

Is to deliver quality of life

STORY BY

AT THE AGE of 23 Linda Kristjanson was a head nurse
running a 250-bed hospital in Canada; as she puts it,

a postgraduate education in managing what matters

— standards, ethics and people as well as budgets and
business priorities. From this experience emerged her
commitment to palliative care, a field to which she
subsequently dedicated her research career, pioneering
hospice care in Canada and later Australia.

At first glance this might appear an unconventional
path to her appointment as Swinburne University of
Technology’s new Vice-Chancellor, but Professor
Kristjanson, smiling at people’s surprise that she isn’t
an engineer, is very clear about her role. She builds teams.
She brings together disciplines and specialists; people who
share her passion for excellence and her determination to
make a difference to lives and communities.

The experience of being with people when at their
most vulnerable, yet also when their clarity of thinking
can be at its sharpest, left a lifelong impression.

“I was privileged to be at the bedside of hundreds of
people at the end of their lives. It instilled in me a
determination to not sleepwalk through life. So now
when I find myself in a leadership role managing
people in complex times and in complex systems my
goal is to make sure this university contributes fully to
the quality of life of the people it serves.”

It is a statement that embraces a clearly holistic
approach to higher education and research, but one
that Professor Kristjanson has an impressive record of
putting into practice.

Business Woman of the Year

Following an international research career she took up
the inaugural Chair of Palliative Care at Edith Cowan
University in Western Australia, and established the WA
Centre for Cancer and Palliative Care, which became
a joint centre of Edith Cowan and Curtin universities
in 2006. She was subsequently Associate Dean of
Research and Higher Degrees at Edith Cowan, and
Deputy Vice-Chancellor Research and Development
at Curtin. In 2002 Professor Kristjanson was named
Australian Telstra Business Woman of the Year for her
entrepreneurial work in health and science.

Professor Kristjanson says she was attracted to
Swinburne because of its emergence as a university
heading rapidly towards international prominence.
“It has been ranked in the Shanghai Jiao Tong index
of the world’s top 500 universities for two years
running. For a university just 19 years old this is a
notable achievement and told me that it has aspiration,
is investing in excellence, and is on an energetic
upward trajectory. It is also a university that puts
the student at centre.”

Professor Kristjanson says “the clincher” was the
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university’s 2015 vision plan, which states frankly an
aspiration to transform lives through education and
quality research. “These are values I share deeply.”

The 2015 plan, first articulated by her
predecessor, Professor Ian Young, began the quest
to push Swinburne into becoming an internationally
recognised research university by recruiting personnel
with the reputations and acumen to attract increased
research funds and alliances, and in turn, high-
achieving students and postgraduates.

Professor Kristjanson is now the Vice-Chancellor
who must ensure Swinburne delivers on this ambition
— a task today with added challenges. Higher
education in Australia is entering a new, untested
era of deregulation — a demand-driven system with
uncapped student contributions creating an open
market for tertiary entrances.

“We’re in the midst of a paradigm shift. The
uncapped market is an experiment with no control
group and it is going to be challenging for a young
university,” she says.

But it also brings opportunities into focus: “A
university’s reputation is going to be extremely reliant

Professor Linda Kristjanson
is Swinburne's third
Vice-Chancellor.

“Universities can no longer avoid the responsibility to lead; to become the modern town
hall where debate happens ... to help shift the national culture to implicitly value
education and research and think beyond being just a mine and a beach.”

on its research excellence — research that brings
credibility to the degrees and diplomas that are awarded.
It gives research whole-of-university relevance.”

The new market-driven approach to student places
and enrolments means universities are having to take on
a more competitive corporate persona, but it is a realm
in which Professor Kristjanson is well schooled.

“It’s a bit of a Wall Street out there now ... which
is why it is important that before coming to this
position I was able to develop and refine the business
and corporate skills necessary to run a responsible
public institution in today’s environment.”

Confidence to push for excellence
That said, Professor Kristjanson isn’t suggesting
any values shift; in fact, quite the contrary. Any
competitive business edge, as such, will come from an
even stronger pursuit of the highest academic tenets.
“If the decisions we make today are sound and are
thoughtful, are values-based while responsive still to the
external environment and trends, then we are positioning
the university for a solid future. But to achieve this we
must invest in excellence, know what excellence looks
like, and have the confidence and vision to push for that.
“It’s also about working with partners, be they

— PROFESSOR LINDA KRISTJANSON

other universities, industry, or government agencies.
We must reach for excellence wherever it is ...

in North America, Scandinavia, Europe or Asia
because international collaboration lifts your research
capabilities even further.”

On a broader front, she believes universities urgently
need to drive a cultural and civic shift in Australian
attitudes towards higher education and innovation.

“Universities can no longer avoid the responsibility
to lead; to become the modern town hall where
debate happens, where controversial subjects can be
examined with a bipartisan reach for the best evidence
that is available ... to help shift the national culture
to implicitly value education and research and think
beyond being just a mine and a beach.”

Swinburne already pursues this through its
Chancellor’s Lecture Series and its new Centre
for Leadership and Public Interest. “The thought
leaders need to be brought forward, from within
the university, our alumni and from the external
community ... in an apolitical, safe, forum.”

And leadership comes with accountability: “We
must produce outcomes, not just outputs. And it is our
job, as stewards of higher education, to articulate the
importance of that message to everyone.” mm
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Research shows there is no linear connection between informing, raising awareness
and developing concern among people, and reduction in consumption

Voluntary behaviour change in consumption was not found in this study
Governments are likely to need ‘levers’ to encourage change

IN HIS EXTENSIVE research into the built environment
Professor Peter Newton has identified three pathways
to a more sustainable future. On the supply side these
involve technological and design advances to wind
back resource consumption and environmental impact,
and — on the demand side — reining in household
energy use.

But if the results of his extensive study into
Melburnian lifestyles, environmental values and
energy consumption are any indication, there is a long
road ahead.

Professor Newton’s study revealed uncomfortable
truths about energy consumption — even by those who
regard themselves as ‘Committed Greens’.

He and Swinburne University of Technology
co-researcher Dr Denny Meyer found that despite
purporting to being aligned with sustainability values,
attitudes and intentions, the ‘Committed Greens’ group
overall consumed no less water, energy, housing space
or domestic appliances than other groups, including
the ‘Enviro-Sceptics’. This is despite reporting a
willingness to pay more and change their behaviour
for environmental benefit.

The results, to be published in a new book, Urban
Consumption, sound a warning to governments, which
may be looking to the community to voluntarily lower
consumption rates to reduce Australia’s carbon footprint.

The research shows there is no linear connection
between informing, raising awareness and developing
concern among people, and eliciting change, Professor
Newton says.

Instead, governments will have to persist with
levers to more actively encourage consumption
reduction. These include regulation, pricing and
taxing, incentives and education.

But it is no easy task. “Current national debates in
relation to what constitutes a sustainable population are
difficult enough, and governments will have even less

Based on response patterns, the respondents fell into
three distinct groups, or ‘lifestyle clusters’: Enviro-
Sceptics, Material Greens and Committed Greens.

The Enviro-Sceptics cluster was male-dominated,
older and evenly dispersed across Melbourne. They had
a low level of preparedness to make higher personal
payments for the environment and had the lowest
proportion choosing to buy green-labelled products,
give up plastic bags or donate time to environmental
projects. A high percentage of this group believed the
environmental crisis was exaggerated and they had
more important things to focus on.

Material Greens generally viewed the environment
as important but not worth paying for. Despite a
moderate level of support for the view that nature’s
balance is delicate and easily upset, they were
opposed to paying more taxes or higher utility
charges. Likely to consist of families with children,
on lower incomes and living in the outer-suburbs, this
cluster favoured buying green-labelled products and
avoided plastic bags but were unlikely to donate hours
to voluntary environmental work.

In contrast, Committed Greens were strongly
pro-environmental in their beliefs and indicated
a willingness to sacrifice economically for an
environmental benefit. They were consistent with their
‘green-choice’ behaviours relating to their purchase
of green-labelled products, declining the
use of plastic bags

TRUT

BY MELISSA MARINO

stomach for a consumption debate,” he says. “People
don’t want to be told to consume less.”

Nonetheless, Professor Newton says there is a
pressing need for Australians to heed the 'lower
consumption' message. Fundamentally, he says,
current energy consumption is simply not sustainable.
And not only does excessive
energy consumption
push up greenhouse gas
emissions and exacerbate
climate change, it also
puts pressure on the
amount of resources at
our disposal — which are
finite.

“If everyone on the
planet aspired to the living
and consumption patterns
of Australians, you’d need
at least two additional
planet Earths to supply those
resources,” he says.

And then there is equity:
“You have people in Africa
with an ecological footprint of
less than one hectare per person
and in Australia it’s close to
seven.”

Three 'enviro types'

More than 1200 people
from a mix of suburbs were
interviewed in Professor Newton’s
Australian Research Council—
funded Living in Melbourne
study, answering questions about
lifestyle, consumption practices and
intentions.

“If everyone on the planet aspired to the living and consumption patterns
of Australians, you'd need at least two additional planet Earths to supply
those resources,” Professor Peter Newton says.
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and volunteering time for green projects. This cluster
tended to be university educated, on higher incomes
and living in inner Melbourne.

But Professor Newton says despite their rhetoric,
when power and water bills were examined, the hard
evidence showed Committed Greens consumed no less
than the other two groups. Only in one category — carbon
intensity of urban travel — did they have lower scores.

“They used less petrol but that’s probably because
of where they live — mainly in the inner city with
access to public transport, and closer to most things
people need to travel to.”

But at an aggregate level, their water and energy
consumption, appliances, and the space they occupied,
was the same as for people in other clusters.

Incentives better than black balloons

To reduce consumption levels, it is not enough to just
be willing to pay more: you must use less, Professor
Newton says. The changes people have made so far
are ‘low-hanging fruit’ — checking for ‘green’ labels or
declining plastic bags — feel-good actions that do not
demand investment of time or money, he says.

The real change imperatives are still ahead and his
research is designed to indicate the intervention points to
best help people adapt consumption habits and demands.

He has identified four main barriers to behaviour
change: cost, lack of time, lack of information to
determine the best approach, and difficulty organising
‘how’ to do it. These, he says, give clues for where
government intervention could best be targeted using
the levers available to it.

Over-subscription to government incentives, such
as the solar panels rebate scheme, shows people are
willing to change if there are financial incentives,
Professor Newton says. But the survey results indicate
that broadcast-style information campaigns promoting
lower consumption haven’t cut through.

“Voluntary behaviour change is what governments
hope for, and that’s what is behind the ‘black balloon’
advertisements, but there is no evidence they have had
much traction at all.”

Professor Newton suggests this is hardly surprising
given the advertising industry’s relentless push to
consume. “Most advanced, high-income societies and
economies are based on consumption,” he says.

In contrast, there are no social norms in Australian
society that imbue the environment and conservation
with significance — something he says every member
of society should be responsible for.

But despite the challenges, Professor Newton
is hopeful that technological and design advances,
along with consumption reduction, are achievable.
“Those three pathways can work — they can deliver
a sustainable future,” he says. “But they will require
different lifestyles, lower consumption, and more
investment in sustainable infrastructures and built
environments. There is a good platform of knowledge
to draw from.” ==

MORE INFORMATION
www.swinburne.edu.au/peternewton
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Hybrid housing to ease the way forward

While changes in our energy consumption behaviour are one pathway to a sustainable future,
advances in technology and housing design are also needed.

Energy-hungry households could be excused for
consuming to their hearts’ content if they were living
in the new class of hybrid building envisaged by
Professor Peter Newton.

“You would be generating your own zero-carbon
energy and living in a carbon-neutral or zero-carbon
home so you could consume without concern for
any negative impact on the atmosphere,” says the
researcher with the Swinburne Institute for Social
Research Sustainable Cities Program.

Essentially, the problem with current energy use
is that it is virtually all generated by fossil fuels, which
produce carbon dioxide, Professor Newton says. “So
if people are able to switch to renewable energy for
domestic use, that part of the problem disappears.”

A series of virtual dwellings, ranging from detached
housing to high-rises, modelled by Professor Newton
and Dr Selwyn Tucker, provides prototypes for a
carbon-neutral ‘hybrid’ home.

They have been coined ‘hybrid’ buildings because,
like a hybrid car, they can operate on self-generated
low carbon or renewable energy, or can connect to the
(fossil fuel) grid if required.

And they are modelled on the types of houses
the market already produces. “The elements are
achievable now, either through retro-fitting an existing
house or building an entirely new one,” he
says. “There is no Jetsons-type housing
required.”

“The elements are
achievable now
either through retro-
fitting an existing house
or building an entirely
new one. There is no
Jetsons-type housing
required.”

— PROFESSOR PETER NEWTON

Carbon-neutral living

The Hybrid Buildings: Pathways for
Greenhouse Gas Mitigation in the
Housing Sector report, funded by
the Victorian and Commonwealth
governments, is designed to
operate as a road map for industry,
governments and individuals seeking
to create low-carbon housing. Its
ultimate aim is carbon neutrality for
the housing sector.

A carbon-neutral dwelling is
defined as an energy-efficient house (minimum 5-star
rated) using locally generated low- or zero-emission
energy sources to meet its yearly energy requirements.

It embodies two pathways to a sustainable urban
future identified by Professor Newton: a meshing of
advances in technology and urban design. “Hybrid
housing is an attempt to say, on the supply side, this
is how you can blend advanced distributed energy
technologies with better housing design to give you a
low-carbon outcome,” he says.

The objective, he says, is to map the pathways
already available to achieving a carbon-neutral house.
“Every built object has a carbon signature, so you

basically want to choose elements that have the
smallest carbon footprint.”

This begins with an energy-efficient building shell
with a 5 or 6-star rating that requires less energy
to heat and cool. Next, he says, is ensuring built-
in appliances are energy efficient. For example,
gas-boosted solar hot water, gas and microwave
kitchens, photovoltaics and ground-source
heat pump systems. Lights should be compact
fluorescents or LEDs.

He argues that given their longevity, built-in appliances
(blackgoods) need to be incorporated into the Building
Code of Australia, and plug-in appliances should be
chosen wisely. To help consumers, Professor Newton
advocates the introduction of an energy star rating
system for blackgoods similar to that which currently
exists for whitegoods. “All of these will reduce the
amount of carbon dioxide a dwelling releases,” he says.

Hungry homes down under

Australia’s housing sector contributes about 54 million
tonnes of carbon dioxide annually into the atmosphere
— more than 10 per cent of national emissions.

The worst-polluting domestic houses can emit up

to 40 tonnes of carbon dioxide a year, but Professor
Newton says even current 5-star rated ‘project’
homes in new developments average 9.5
tonnes. On average, Australian homes emit
12 tonnes of carbon dioxide annually.
This is why he says the housing
sector must be a major element
of any carbon pollution reduction
scheme.

His report demonstrates how
new housing developments can be
designed for carbon neutrality, and
how households can adapt their
existing dwellings.

Professor Newton says given the
“glacial rate” at which centralised
low-carbon or renewable-energy
generation capacity is being

developed, government incentives are an important
factor in enabling people to take on board renewable
energy systems.

The Hybrid Buildings report provides the
information for looking objectively at people’s housing
situation and identifying areas to improve, and in
ways that can deliver economic and environmental
advantages.

- MELISSA MARINO

MORE INFORMATION
Hybrid Buildings: Pathways for Greenhouse Gas Mitigation in the
Housing Sector is available at www.swinburne.edu.au/peternewton
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smart inspection

system

Swinburne engineers have developed an inspection system based on artificial intelligence
to detect and characterise internal flaws in composite materials
The technology has the potential to increase aeronautical safety and speed up component safety checks

AIRCRAFT MADE MOSTLY from composite materials
such as carbon-fibre-reinforced polymers are

already on the drawing boards of major aeronautical
manufacturers, which seek lighter planes able to carry
more passengers, cargo and fuel.

While these ultralight materials are currently
available, their widespread use is problematic because
the process of scanning for potential flaws is expensive,
time-consuming and gives less confidence than similar

S

Sights set on lighter, safer planes (from left):
Professor Romesh Nagarajah, Dr Viktor Verijenko,
Tim Barry and Adam Groszek.

BY ALEXANDRA ROGINSKI

processes used for checking and certifying metals.

It’s a challenge that researchers from Swinburne
University of Technology have been asked to help
solve by developing an automated approach to
processing data from scans of composite materials.
The goal is a process based on artificial intelligence
(AI) technology that would enable analysis to be
carried out with much greater speed and accuracy than
a human technician could achieve.

The project is being led by the Defence Materials
Technology Centre (DMTC), in collaboration with
Swinburne, industry partner GKN Aerospace, and
technical collaborator the Defence Science Technology
Organisation (DSTO).

Dr Mark Hodge, CEO of the DMTC (which is
based at Swinburne’s Hawthorn campus), explains
the limiting human factors involved when checking
composite panels. “There is a lot of pressure on
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the technicians who analyse the scans of composite
materials for certification. Getting it wrong could

cost lives and a lot of money. The risk of those
consequences means there is a tendency for the
technician to be conservative and not certify parts that
have any potentially threatening flaw,” Dr Hodge says.

Detecting hidden flaws and defects

The challenge is such: drop a spanner on a sheet of
metal and a mark will be visible to indicate potential
damage; drop a spanner on carbon fibre and there
probably won’t be a mark, even though a structural
flaw may now run through the sheet.

Defects can be introduced into a composite material
during manufacture or while the plane is in service.
The difficulty in detecting these is one reason why
composite parts are currently used only on non-load-
bearing aircraft parts such as aerolons (the flaps
that descend from the wing to control side-to-side
movement), and even then only after a rigorous
and time-consuming certification process. If more
composite parts were used, these processes would
result in production bottlenecks.

Tim Barry, a research engineer at the Industrial
Research Institute Swinburne (IRIS), is developing
the Al technology for the project. He explains that
composite materials have multiple layers and during
inspection their ultrasonic signals interfere and interact
with each other. “You have to identify any unusual
signals among all that activity, and then determine
why they are unusual,” he says.

Mr Barry, who is part of the Robotics and Non-
Contact Inspection research team led by Professor
Romesh Nagarajah, says interiors of composite
panels are examined using non-destructive inspection
(NDI) technologies, such as ultrasound. The panel is
scanned with an ultrasonic probe attached to a robot
that then sends the thousands of signals to a computer
for storage — raw data telling the story of the panel’s
internal structure. This data is displayed as squiggles
akin to those produced by an electrocardiogram.

A technician studies these signals, looking for clues
to flaws — too many air bubbles, a foreign object, or
delamination (separation of layers). Only a handful of
people in Australia are experienced enough to read the
data at this level and to sign off on component safety.
The issue from a commercial perspective is that it can
take a day to scan and assess one wing panel of just two
square metres. And interpretation is subjective.

This is why industry needs an automated, objective
process that is cost-effective and trusted by end users.

Professor Romesh Nagarajah’s research group has
over two decades’ experience in developing intelligent
sensing techniques to check component integrity for
clients from the automotive, aerospace, defence and
food industries, with the Ford Motor Company a
prominent example. The research team’s work over
the years has led to the development of a number of
Al tools, some of which were used in this project.

“When you use sensor technology in an industrial
environment, the signals you get are noisy, making
interpretation difficult,” Professor Nagarajah explains.
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“Al mimics human intelligence and allows you

to examine a sensor signal and draw out valuable
information. The signal information can then lead to
identification of any defects existing in the component.”

Boost in details and inspection speed

Mr Barry spent two years writing more than 16,000
lines of code that are the heart of the intelligent
inspection system. He applied the resulting software
to ultrasonic signal data supplied by the NDI division
at DSTO. The software’s algorithms processed the
signals at eight times the rate of a human inspector.

Human inspection catalogues only two properties:
irregular echoes in the signal and where those echoes
occur. The automated method is able to go into much
more detail, much faster.

“We start by calculating 91 different properties
that describe key features of the ultrasonic signal. We
have this larger feature set to not only say that we
have found something, but to describe what we’ve
seen, what we think it is, and what our confidence of
this decision is,” says Mr Barry, who in February was
honoured as an Outstanding Young Researcher at the
DMTC’s annual technical conference.

There are many other benefits to this Al-based
inspection system. Without any specialist support, it
can be instructed to look for new types of defects.

It also stores the data from each scan by date, a
necessary tool when adhering to the aerospace
industry’s long audit trails.

Because of the stringent quality assurance
requirements of aeronautical engineering, a technician

will still be required to sign off on the inspection results
provided by the ‘smart’ inspection system. And although
the project is still in development, the technology passed
a major milestone recently when a top-level technician
who carries out contract work in Melbourne trialled the
software and affirmed its value for industry.

Now that this stage of development is complete, the
next step is for software coding engineers to refine the
system for commercial use.

Professor Nagarajah and Mr Barry say there is also
research potential in scanning the same panels over time
to see how the composite degrades, providing crucial
information about how an aircraft holds up with use.

Competitive edge

For industry collaborator GKN Aerospace — a
multinational manufacturer of composites and
provider of engineering services — the revolution in
engineering capability promised by the technology is
seen as providing a competitive edge with which to

secure major contracts.

Adam Groszek, head of technical development
with GKN Aerospace, says that when considering
market competitiveness, the key question came down
to efficiency: “The conclusion was that we would need
smarter engineering tools to help automate our work.”

An Al system for decoding scan data also opens
up cost-saving possibilities. A technician based in
Australia could review scans from anywhere in the
world, making GKN an attractive candidate for
maintaining aircraft such as the F-35 Lightning II,

a model being developed as part of the Joint Strike
Fighter (JSF) program funded by the US, the UK and
other partners.

“We are still talking to Lockheed Martin about
the JSF sustainment program. This is one of our
business goals, to be part of the support team for
JSF operations. We want to increase our capabilities.
It’s something that will differentiate us from other
companies,” Mr Groszek says.

More opportunities, fewer human factors
Although it has been adapted to crunch ultrasonic
signals, this Al-based inspection system can be used to
process signals from any inspection system, including
those using computer-vision, capacitive-sensing and
light-scattering technologies.

The resulting decrease in time and costs compared
with current certification methods may also open
up opportunities to manufacture a greater number
of aircraft components out of composite materials,
says Dr Viktor Verijenko, operations and education

— DR MARK HODGE

manager at the DMTC, and project leader for the
technology’s development program.

“The large-scale production of composite parts is
a driver for this technology. Currently some aircraft
parts can be uneconomical to manufacture with
composites because they require the same amount
of time to evaluate as large structural components.
This new automated analysis technique that we are
developing will enable the analysis of test data to
occur very quickly, opening up the opportunity to
process hundreds of components a day rather than just
a few,” Dr Verijenko says.

“To automate is to take the human factors out of
the process. Someone will still have to sign off ‘yes’
or ‘no’; however, this technology will put into the
hands of the technician more information with which
to make this decision.” ==

MORE INFORMATION
Telephone 1300 275 788 or email magazine@swinburne.edu.au
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Dr Catherine Lang’s research found that girls who go into ICT often make the
choice at the last minute, and then largely through chance.

KEY POINTS

Women comprise less than 20 per cent of the Australian ICT workforce
Research shows a steady decline in interest in ICT as a career choice among

teenage girls in Years 8 to 12 due to negative stereotypes

A schools-based program, Digital Divas, aims to increase the number of women

enrolling in ICT degrees to 30 per cent

BY CLARISA COLLIS

WOMEN ARE FIGHTING back against the ‘male, nerdy,
geeky’ stereotype that follows the information and
communication technology (ICT) crowd. Concerned
that it is turning away women from one of Australia’s
fastest-growing business sectors, they are taking to
secondary schools to give girls a taste of reality: ICT as
a career where they can be creative, work in teams and
where their perspective is valued and needed.

Australian Bureau of Statistics (ABS) figures show
women account for less than one-fifth of university
enrolments in ICT degrees. This is reflected in the
industry, where currently fewer than 20 per cent of
workers are women.

The gender imbalance is a serious situation for the
future of Australia’s ICT industry, says Swinburne ICT
Associate Dean (Student Engagement) Dr Catherine Lang.

It was Dr Lang’s PhD research exploring the
industry gender imbalance that gave rise to Digital
Divas, a collaborative Victorian secondary schools
program launched in 2008, giving teenage girls access
to ICT in an all-female class.

The program involves three universities, Swinburne
University of Technology, Monash and Deakin
universities. Under the program, female ICT university
students act as mentors, or ‘Expert Divas’, helping
teachers conduct classes for girls in Years 8 to 10.
Swinburne also invites young women from industry to
engage with students as role models.

Dr Lang’s research showed how the effect of the
ICT stereotype intensified as students progressed from
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Years 8 to 12. “There’s an attrition of
interest. By the time students reached
Year 12, not one student mentioned ICT
unless prompted and it did not even
enter the radar as a possible career path.”

Dr Lang says the research also
highlighted how chance often plays a
decisive role among girls opting for
careers in ICT. “It might have been a
teacher or a school visit, but most of the
girls studying ICT at university made
their decision at the last minute.”

Digital Divas is countering the image
problem by changing girls’ impressions
of ICT at both tertiary and professional
levels. “In the 21st century, ICT is not
just sitting there programming, drinking
Coke and eating pizza while being
locked to a computer screen,” Dr Lang
says. “But that stereotype is alive and
well in secondary schools.”

Swinburne student and Expert Diva

Katherine Woods says her choice of ICT at
tertiary level was mainly influenced by the
encouragement she received from a female
teacher in Year 12. “I think it’s important
to start early — I wouldn’t have considered
ICT as a career if I didn’t study it at
secondary school,” Ms Woods says.

Since she began working as an
Expert Diva mentoring students at Mac.
Robertson Girls’ High School in April,
Ms Woods has seen the weekly classes
start to take effect. She says two Year 9
girls have already voiced their intention
to become web designers. Although
hundreds of converts are needed to
fill the gender gap, Ms Woods says
every women studying ICT counts in
the current environment. “It’s daunting
going into a lecture theatre of 150
students that is 80 per cent men — you
tend to think that they know more
because of the underlying stereotype in
the back of your head,” she says.

In contrast to her experience studying
ICT at school — one of five girls in
a class of 25 — Ms Woods says the
program’s all-female atmosphere and
content makes a difference.

The effects of Digital Divas will not
be known until the end of 2011, when
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its initial participants begin to filter into
the tertiary system. The schools-based
strategy aims to increase the number of
young women enrolling in ICT degrees
to 30 per cent. “That’s when they stop
being noticed for their gender and just
become part of the student cohort,” Dr
Lang says.

For Swinburne ICT graduate Alana
George, the program has already
translated into an unexpected career
opportunity. Ms George’s work as
the first Expert Diva three years ago,
and as the creator of the Digital Divas
website, also exposed her to a like-
minded network committed to tackling
the flawed industry image. She now
works as a software developer for a
global IT consultancy, ThoughtWorks,
which advocates cultural change in
IT, particularly through the increased
employment of women. The company

— DR CATHERINE LANG

has direct insight into the disparity
through its own employees, of whom
only seven in a pool of 84 software
developers are women.

As a company that provides IT
recruitment among its services,
ThoughtWorks reflects the
recommendations of a new study by
Australia’s peak body for IT recruitment
agencies, the Information Technology
Contract and Recruitment Association
(ITCRA). Women in ICT: Discrimination
Starts with a Stereotype shows women
in technical jobs are paid 28 per cent less
than their male counterparts, and suggests
ICT recruiters — who are involved in 70
per cent of appointments in the sector —
can help bring about change.

ThoughtWorks human resource manager
Gemma Ruddick says the influence of
Digital Divas has been instrumental in the
adoption of a new ‘drive’ that will see the
company employ 50 women in ICT jobs in
the next two years. mm

MORE INFORMATION

For details of Swinburne’s ICT courses and Women
in ICT program go to www.swinburne.edu.au/ict or
call 1300 275 794

Digital Divas website: http://digitaldivasclub.org/vic

The course you need.

You can enter university or TAFE,
progressing as you choose through our
guaranteed pathways and credit transfer.

Accounting and Finance
Apprenticeships and Traineeships
Arts and Social Sciences
Business and Management
Design

Engineering and Aviation
Filmand TV

Health and Community Services
Horticulture

Hospitality and Tourism

I.T. and Multimedia

Media and Communication
Psychology

Science

Sustainability

Visual and Performing Arts

Campuses at Hawthorn, Prahran,
Lilydale, Croydon and Wantirna.

For a full list of our career-focused courses,
call 1300 275 794 or visit our website.
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Industry PhDs to
boost

KEY POINTS
The Victoria-Suntech Advanced Solar Facility (VSASF) is home to an industry-focused PhD sponsored
by Swinburne and Suntech Power Holdings Co. Ltd
The two doctoral research students are seeking to improve the efficiency and affordability of solar power

BY ALEXANDRA ROGINSKI

12

UNLIKE MANY students who finish intensive doctoral
studies to then face the daunting task of job hunting
in academia or industry, Boyuan Cai and Yinan Zhang
have their career paths already mapped.

Mr Cai, 28, and Mr Zhang, 25, are pioneer students
in a PhD program founded by Swinburne University
of Technology and Suntech (one of the world’s largest
manufacturers of solar panels) to combine academic
knowledge-building with industrial pragmatism.

Before arriving in Melbourne at the end of last
year, they had already completed nearly a year of
training in Suntech’s R&D team at the company’s
plant in Wuxi, China, where they were working on
‘thin film’ (second-generation) solar cells.

The students are based at the Victoria-Suntech
Advanced Solar Facility (VSASF), a collaborative
research centre at Swinburne’s Hawthorn campus
funded by $5 million from Suntech, $4 million from
Swinburne and $3 million from the state government’s
Victorian Science Agenda Investment Fund.

They are supervised by photonics authority and
VSASF director Professor Min Gu and senior research

i (left) and Yinan Zhang (centre) are working
Professor Min Gu (right) to boo
els available to
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fellow Dr Baohua Jia on projects that seek to improve
the efficiency of first and second-generation solar cells.

Mr Zhang graduated in 2009 from China’s Nankai
University with a Bachelor of Science, for which his
major was optics. He says one of the exciting aspects
of his studies at Swinburne is the chance to expand his
knowledge of optics into the field of nanoplasmonics
— the study of how light interacts with metal surfaces
at the nanoscale and a specialty research area at
Swinburne — under the direction of Professor Gu.

“Nanoplasmonics technology is a completely
new technology, so it’s exciting to transfer this into
the knowledge of solar cells. Because it’s new, I can
be more creative,” Mr Zhang says. There is also a
language benefit for him and Mr Cai.

“It’s important because we need to cooperate with
many people from around the world and English is
the common language. This is also helpful for our
research and future careers.”

Industry collaboration accelerates research cycle
The production line experience of Mr Zhang and Mr Cai
equips them with practical knowledge of their employer’s
business, for which they are creating solutions.

Professor Gu says that industry collaboration at the
outset of a university-based research project helps to
accelerate the research cycle.

“I learned this joint PhD model when I visited
Seoul National University in Korea. They have many
agreements with Samsung and LG. The industry gives
money to the university, but students have obligations
to return after finishing their PhDs. It is my belief this
is why Korea developed very quickly in electronics,”
Professor Gu says.

The great lesson for Professor Gu so far is the
balancing act in such a partnership between the
maximum level of innovation and its practical cost.

A solar panel design that can achieve the theoretical
limit of efficiency in the laboratory is not necessarily
the best commercial option, he says. For example, the
more silicon in a panel the more efficient it becomes,
but to improve efficiency solely through increasing the
quantity of silicon reduces the profit margin.

Most solar cells made around the world are
first-generation silicon ‘wafer’ cells of about 200
micrometres in thickness and these silicon wafers
account for about 60 per cent of panel cost. The
wafers are treated to have positive and negative
electron charges and then layered like a club sandwich
in a way that conducts the solar energy.

The most efficient of Suntech’s first-generation
cells are rated 19 per cent effective at turning sunlight
into electricity, but the theoretical limit is 29 per cent.

Mr Zhang’s research project aims to achieve greater
efficiency not by consuming more silicon, but by
using innovative plasmonic nanomaterials at different
positions within the silicon wafers.

Sights set on solar energy affordability

Applying the nanophotonics work of Professor Gu
and Mr Zhang, Suntech hopes to dramatically improve
energy-conversion efficiency to make solar energy
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more affordable for households.

Meanwhile, Mr Cai’s parallel project focuses on
increasing the efficiency of second-generation cells —
thin-film cells — by as much as 40 per cent above their
current levels. These second-generation cells are far less
hungry for silicon and can be applied more creatively,
such as a coating on windows. But they are less efficient
at turning sunlight into electricity (6 per cent with a
theoretical efficiency limit of about 30 per cent).

If he succeeds in overseeing a breakthrough in
conversion efficiency Mr Cai’s innovation could lead
to the reopening of the company’s thin-film production
line, built during the global financial crisis when the
price of silicon sky-rocketed. But when the price of
silicon stabilised, the production line was closed down.

Designing the industry PhDs underpinning this
research was a balancing act for Professor Gu: the
research must be innovative enough to satisfy the
doctoral requirements of Swinburne, and it must be
transferable to a commercial environment.

For Masters of Science graduate Mr Cai, the
motivation to apply for this parcelled R&D traineeship

and doctoral program was based on strong belief in
the future of solar power. “Solar power is a promising
renewable energy solution. So it is a great honour for me
to be selected as a PhD student and to work at Suntech to
make a contribution in the solar cell field,” Mr Cai says.
Suntech CEO Dr Zhengrong Shi hopes that by 2015,
in 50 per cent of world markets, his company will have
contributed to solar energy being as affordable as that
sourced from the grid — a goal called ‘grid parity’.
“Two things are essential for the solar industry: sun
and technology. Both are plentiful in Australia,” he says.
“Since my time studying in Australia 20 years
ago, the global photovoltaic industry has achieved
extraordinary growth, creating jobs and opportunities
all along the value chain.
“This would not have been possible without
the dedicated efforts of students and researchers
at institutions like Swinburne University of
Technology.” mm

MORE INFORMATION
Call 1300 275 788 or go to www.vsasf.com

Chinese education partnerships expand

Swinburne is strengthening relationships with Chinese universities.

The symbiosis between Australian and Chinese
research was highlighted in late April, when federal
Science Minister Kim Carr signed an agreement with
China to fund a collaborative research fund to which
each country will contribute $9 million over three years.

Swinburne already maintains strong ties with
10 Chinese universities for education and research
outcomes, including six with which it shares
Collaboration Articulation Programs for the joint
delivery of courses and for knowledge-sharing about
education.

“The Chinese Government is heavily investing in
universities, building up the top 100 in the country to
become globally competitive in the 21st century. These
six universities are within that group,” says Jeffrey
Smart, Swinburne Pro Vice-Chancellor (International
and Recruitment).

“At the end of their courses, these students
graduate with two degrees — one from China and one
from Australia. We have a joint graduation ceremony
here in Australia, where the president of the Chinese
university attends and the students get their Australian
degree from the Chancellor and the Chinese degree
from the president. We play both national anthems and
display both flags on stage.”

China is home to some of Swinburne’s most
important international relationships, alongside
partnerships with Vietnam, the US, Europe and Latin
America — a region that is fertile ground for new ties.

Mr Smart led a recent annual visit to China to meet
with key contacts, including the China University of
Mining and Technology (CUMT), with whom Swinburne
has been delivering a dual degree program since 2002.

Under the program, students complete two years at
CUMT and two years at Swinburne, with the additional
benefit for students of gaining invaluable international
experience.

Staff also benefit, with professional development
opportunities for CUMT staff in Melbourne, and
visits to China by Swinburne staff during the earlier
two years to prepare students for their Australian
experience.

Swinburne signed two new collaboration
agreements during the recent visit. In Nanjing, an
agreement was signed with the National Audit
University for students who complete three years of IT
studies to then undertake a year of bachelor studies at
Swinburne, with the option of then moving to a master
degree. With Shandong University (Weihai Campus),
Swinburne signed an agreement to cover programs
in biotechnology, biomedical science, ICT, business
and commerce, and also to develop joint research
platforms between the two universities.

The agreement with Shandong University —
which, like Swinburne is strong in astrophysics and
biotechnology — has already initiated conversations
about shared research goals.

Another development is a relationship with Xuchang
Vocational Training College to strengthen vocational
education, an area not as developed in China as it is
in Australia.

“There are millions of students in that system, and
the Chinese have a real need to build up the skills
base of their workforce,” Mr Smart says. “They are
looking to Australia because our vocational education
system is highly regarded.” - ALEXANDRA ROGINSKI
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Professor Michael Kyrios
sees each day how excessive,
uncontrolled acquisition can
lead to mental illness, family
conflict, financial hardship
and housing problems.

Hunters and collectors
In a vicious cycle

KEY POINTS

Help for hoarders and compulsive buyers often falls between the gaps of aged care,
public housing, mental health and local council services
These compulsive behaviours impinge on safety and quality of life yet are not

formally recognised as mental disorders

Almost equal numbers of men and women exhibit these behaviours

PROFESSOR MICHAEL KYRIOS has spent most of
his working life researching a cluster of related
conditions: obsessive-compulsive disorder, problem
gambling, compulsive buying and compulsive
hoarding.

Online shopping and compulsive internet use have

joined this list and are a growing problem worldwide.

The effects on those who suffer from these
malaises can be devastating, says Professor Kyrios,
director of Swinburne University of Technology’s
Brain and Psychological Sciences Research Centre.

He sees these effects in the support groups and
individual programs he runs with colleagues at
Swinburne Psychology Clinic for people seeking
help for their hoarding and compulsive buying and
believes it is time the conditions were formally
recognised in the ‘bible’ of psychiatric disorders —

BY ELISABETH LOPEZ

the US-published Diagnostic and Statistical Manual of
Mental Disorders.

“People acquire, collect and hoard for a range
of reasons,” Professor Kyrios says. “We don’t fully
understand the origins of these disorders but we
know many factors are involved. There’s a genetic
component, brain wiring could be involved, and there
are numerous familial and social influences. What we
own reflects who we are to some extent. However,
excessive and uncontrolled acquisition is linked to
mental health problems, financial difficulties, housing
difficulties and family conflict.”

There is no data on the proportion of people
affected by these disorders in Australia, but figures in
the US population indicate that about six per cent of
people have problems caused by compulsive buying,
and between four and six per cent have problems

associated with hoarding.

Professor Kyrios is a leading Australian authority on
hoarding and compulsive shopping disorders. Through
his work as a clinical psychologist and researcher
specialising in compulsive disorders, he is developing a
deep understanding of the complexities that drive them
and the treatments that could solve them.

Some people will have both conditions, and
although there is a high association between
compulsive buying and hoarding, Professor Kyrios
says the payoff is a bit different. “Most hoarders don’t
acquire what they have through buying. They certainly
do buy stuff, but things are accumulated through free
acquisition — recycling of other people’s things or just a
failure to discard their own. Compulsive hoarders take
pride in what they’ve accumulated. For them it’s about
stuff; for buyers it’s about buying.”

Compulsive buying ‘high’ hits men too
Professor Kyrios speculates compulsive buying has
probably increased hand-in-hand with the rise of
consumer culture in recent decades. And while the
compulsive buyer is often characterised as a young
woman with an overactive credit card (or several),
researchers now realise men are probably affected in
equal numbers. Professor Kyrios believes past research
may have simply gone to the wrong places for the
data — shopping centres and daytime TV — and a more
accurate understanding of the gender distribution
could be found in a hardware or electronics store.
Men don’t see themselves as having a compulsive
buying problem, he says. “They think, ‘I need the
three cars in the backyard or the thousands of software
programs or games because I’m going to use them’.”
For compulsive buyers, the psychological hook is
the ‘high’ from purchasing, followed by a downturn in
mood. It’s a pattern with strong similarities to chronic
gambling and binge eating, which is reinforced by
brain imaging studies. Professor Kyrios says these
tests show the same reward centres in the brain light
up when these people buy, binge or gamble. “They
become quite depressed and preoccupied with the
loss of control, asking, ‘what have I done?’”” Unlike
hoarders, the compulsive buyers are quite happy to
return purchased items when remorse kicks in.

Survival mechanism in overdrive
Professor Kyrios suspects hoarding has been around for
thousands of years, a survival mechanism in overdrive.
He remembers an exhibition he saw in New York
by a Chinese artist whose late mother had been a
hoarder. The artist recreated the hut in which she
had lived, piled high with household detritus —
newspapers, boxes, bags, clothes. “But what was
interesting for me was a collection of batteries,”
Professor Kyrios says. “They were nicely stashed up
but out of context next to her traditional possessions.”
It was a telling example of how hoarding cuts across
time, place and culture and how there may be no
explainable pattern to the things people hold onto.
The objects of desire may vary from the precious,
to the useless, to the living: the treasures ancient
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When retail is no longer fun

Most people will go through phases where they build a collection — porcelain
figurines, CDs, even cars — and pride in their achievements is entertained through J U;Y\//]SESL#I;‘EOF
TV programs such as ABC’s The Collectors. TECHNOLOGY
Such harmless interests veer into disorder territory when they lead to an inability
to function in personal relationships, and impact on work and quality of life.
Professor Kyrios says a typical participant in one of his support groups — for
example, a 45-year-old female with a job in senior management — might come with
a story like this:
“She became very ill and was depressed at home. TV was boring so she went

online and started to buy things. Back to work, she would take time off and go
window shopping. She became totally preoccupied with buying and then taking
back the things she’d bought. She’d talk about the shop assistants as ifishe knew
them personally and they were her best friends.

Her work suffered, her home life suffered. She was hiding things from her
partner and the children. Bills went unpaid. It's a classic story.”

Egyptians took to their burial chambers;
the food hoarded by Holocaust
survivors; modern-day ephemera

such as catalogues, newspapers and
serviettes. And then there are hoarders
of animals, who can’t pass up a stray.

There is little known about what
happens at a physiological level when a
hoarder is faced with separation from,
or disposal of, their belongings.

But at a clinical level, Professor
Kyrios has observed an overwhelming
fear response when a person faces
parting with their hoard. From a
clinical perspective, he emphasises the
importance of helping them make the
decision to shed their possessions. For
example, to sort out clutter from mum
or dad’s house without their knowledge
can trigger disastrous psychological
responses, including suicide.

Time to take action

Professor Kyrios’s primary concern is
safety. Then comes the issue of quality
of life.

He cites a Melbourne Metropolitan
Fire Brigade study which found hoarding
was behind one in four preventable fire
deaths between 1999 and 2009.

“If people aren’t able to use the
bathroom or the toilet or aren’t able to
cook in a clean environment, there’s
a problem. Then there’s the whole
issue of neighbours living adjacent to
a junk-filled yard, and children living
in such a household. In terms of help,
the condition falls between the gaps of
ageing, public housing, mental health
and local councils.”

He has called for a national taskforce
on hoarding that connects sectors such as
healthcare and social services to put in
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place realistic strategies for helping people
to overcome their compulsion to retain.

Professor Kyrios says while specific
medications can help treat obsessive-
compulsive disorder and depression, not
everyone with a compulsive behaviour
has these conditions. He says cognitive
behaviour therapy (CBT) — the process
of reprogramming engrained thought
patterns — results in fewer side-effects
than drugs and lower rates of relapse.

It has been useful in challenging
unhelpful thought patterns experienced
by those who come to him: ‘Not buying
this means giving up a part of my life’;
‘If I don’t buy this now and find I need
it later, it would be a disaster’.

Many sufferers grew up in families
where traumatic events were swept under
the carpet, and have come to use hoarding
and buying as a distraction from pain.

“You can’t go through life avoiding
emotional discomfort; you have to come
to terms ... to grieve for that loss. We
help them through this grieving process
and help them see that exposure to the
feelings they’re trying to avoid is not as
terrible as they think it will be.” ==

MORE INFORMATION

A trial, run by Professor Kyrios and his team
through Swinburne’s National eTherapy Centre
(NeTC), is providing free therapist-assisted online
treatment to people with Obsessive Compulsive
Disorder (OCD). For information on the trial, contact
Sam Mancuso on smancuso@swin.edu.au.

For low-cost, face-to-face individual and group
treatment for OCD, compulsive buying and hoarding,
at the Swinburne University Psychology Clinic in
Hawthorn. Call 03 9214 8653.

To participate in a project on early childhood
experiences associated with compulsive buying email
Kerrin Danswan at kerrindanswan@iinet.net.au

Relevant,
high-impact
research.

From Micro-Photonics to Urban Sustainability.

When it comes to research, we focus our attention and
resources on specific, pertinent topics that have a real
impact on our world today. It's this commitment to
in-depth research that sets us apart as a world-class
research institution. Whether we're looking into the
genetic origin of cancer or the effect of bushfires on

the water supply, Swinburne is committed to delivering
high-quality research that makes an important difference
to the community-at-large.

Our new Advanced Technologies Centre is designed
to ignite a sense of wonder with more than $40 million
worth of state-of-the-art research equipment.

If you'd like to be part of such practical excellence,
call 1300 275 794 or visit our website.

swinburne.edu.au/research



http://www.research.swinburne.edu.au/?utm_source=magazine-online&utm_medium=magazine-online&utm_content=high-impact-research&utm_campaign=research

F

16

BIG ;

MEDICAL ENGINEERING

"

VUG

from a touch of light

KEY POINTS

Chiara Paviolo (left) and
Professor Sally McArthur are taking
a unique path to restore vision.

In a new approach to restoring sight, Swinburne researchers are focusing on gold nanoparticles and laser light
The research program incorporates aspects of physics, engineering and biomedical science
The new bionic eye model would ‘stimulate’ the nervous system

PEOPLE CANNOT SEE nanoparticles, but nanoparticles
may one day help people to see.

Microscopic gold nanoparticles fixed to optical
nerves and assembled to respond to different laser
light wavelengths could become the key to bionic
vision — to restoring sight using a vision prosthesis or
‘bionic eye’.

This laser stimulation of nerves, particularly optic
nerves, is the focus of an innovative new research
stream at Swinburne University of Technology,
which has joined the global quest to develop a vision

BY BRAD COLLIS

prosthesis — much like the cochlear implant for
restoring hearing.

Swinburne is taking a novel approach, looking
for a non-contact method of stimulating nerves.
Researchers at the Hawthorn campus have begun
exploring the use of laser light, rather than the direct
electrical stimulation techniques that have become the
conventional approach.

The initial research is being driven by PhD student
Chiara Paviolo under the supervision of Professor
Sally McArthur and Dr Paul Stoddart, whose

respective biointerface engineering and biomedical
engineering groups are leaders in combining physical
and biological science with engineering to develop
new ways of detecting and stimulating events that
occur in our bodies. Professor David Crewther of the
Brain and Psychological Sciences Research Centre
at Swinburne is providing the visual neuroscience
expertise for the team.

Professor McArthur says the bionic eye research
has emerged from Swinburne's applied optics group,
which is using gold nanoparticles to amplify laser
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light. “This is an important initial step because it
means we only need a very low intensity laser source
to generate the right amount of heat required to elicit a
response from the nerve cells without damaging them.
“From a functional perspective, this means we can
use an external source of stimulation (for example,
a tiny laser device fitted within a pair of spectacles)
rather than the conventional electrode approach.”
Swinburne’s ‘bionic eye’ research is in its early
stages, but for some this is the most exciting time. It is
when the initial creative idea or insight — in this case,
the use of optical heating to stimulate nerve fibres via
a nanoparticle interface — is being challenged, tested
and given shape.

Stimulating individual nerves for clarity

Ms Paviolo says that one of the strongest aspects of
this new concept is the potential for light to deliver far
more precise nerve cell stimulation than electrodes.
“Electrodes need an electrical current and so they
consequently stimulate a group of nerves. Light,
however, allows us to target individual nerves and

this should mean more accurate communication

of optical signals — an essential outcome if the
information delivered to the brain via a prosthesis is

to mean anything useful in terms of shapes, colours,
dimensions. You don’t just want optical ‘noise’.”

The initial goal is to successfully bond the
nanoparticles to the nerve and then achieve a response
to light heat.

Professor McArthur explains: “We first have to
make sure the nanoparticles stay on the outside of the
cell and aren’t absorbed by the body. We have to create
a Velcro-like system in which the particles stick to
the outside of the cell. And this brings into the project
another whole field of science — tissue engineering.”

Gold nanoparticles are being used because gold
is inert, biocompatible and has plasmonic (light-
responsive) properties. The gold nanoparticles can
also be fabricated to respond to different wavelengths,
making the interface controllable.

“We are fortunate to have been able to draw on
the work of Dr Stoddart, who has been central to
Swinburne’s research into the laser light—nanoparticle
interface. He is showing how the metal nanoparticles
concentrate the light and amplify it,” Professor
McArthur says.

The nanoparticles used in the project are being
produced at Swinburne by another PhD student,
Jiawey Yong, who has been charged with developing
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nanoparticles that are thermally stable. This is another
of the many challenges facing the researchers: while
on one hand heat is necessary, it also has to be limited
to avoid damaging cells. Laser heat has long been
used in medicine to deliberately kill tissue, but in this
instance the opposite result is sought.

“The work ahead of us is to determine the type and
strength of laser light needed to penetrate the eye and
other tissue, and then, on reaching the nanoparticles
that coat the nerve cells, to create a heat stimulant,”
Professor McArthur says.

“There’s still a lot of fundamental biology to work
on, to also find out, for example, just how the heat
stimulates the nerves; does it do so directly or because
it elicits a biochemical response? It is this interface
of the physical sciences with biology that is so
fascinating and so full of potential.”

To measure and control the heat, the Swinburne
team has almost finished building a molecular thermal
sensor to measure how much heat is produced, so they
can then work out, if necessary, how to control it.

Ambition for bionic glasses fuels pioneering science
It’s a good example of pioneering science. Not only
does the team determine what each step must be, but

— PROFESSOR SALLY McARTHUR

it is also ready to measure the consequences of each
step. A multitude of tiny steps, sometimes forwards,
sometimes backwards, must be taken before the day,
perhaps well into the future, when the world awakens
to the news that a bionic eye (or bionic glasses) is no
longer the stuff of science fiction, but a fully tested,
safe reality.

The fact that this is even now a serious research
project reflects also the confluence of other
technologies — the arrival of nanotechnology that
allows materials to be fabricated (given shape and
function) on an atomic scale.

The Swinburne team’s ultimate ambition for its
technology is a prosthesis that in the first instance
will restore vision to people who have lost their
sight through retinitis pigmentosis or macular
degeneration. “With these diseases the nerve is still
alive, making it a strong candidate for a prosthesis,”
Ms Paviolo explains.

It fits well with her personal motivation for
pursuing a career in research: “I’ve always been
interested in science, especially in the biomedical
area, because of the capacity that new knowledge has
to help people. There are two incentives: one is to
increase knowledge, but then you also want to be able

to use that knowledge to help people.”

Ms Paviolo initially graduated with a master degree
in biomedical engineering from the Polytechnic of
Turin, Italy, then undertook research into stem cells at
Lausanne, Switzerland, before deciding to travel — a
path that brought her to Melbourne, and Swinburne.

She was fascinated by the new approach being
proposed to stimulate nerves using non-invasive
bionics — light — and from a pragmatic research
perspective she found the facilities, international links
and presence of world-leading expertise a strong
reason to stay at Swinburne and get involved.

Ms Paviolo started the project — Optical
Stimulation of Nerves: Towards Non-invasive Bionics
— in February 2010 under the supervision of Professor
McArthur and Dr Stoddart.

Technical support is now also being provided by
Alex Thompson and Dr Scott Wade at Swinburne’s
biointerface and biomedical engineering groups.
Another PhD student, Will Brown, co-supervised by
Dr Andrew Clayton with Professor McArthur and
Dr Stoddart, is directing his studies into the cellular
mechanism that responds to light stimulation.

Ms Paviolo will spend eight months with Professor
John Haycock in Sheffield in the UK where artificial
tissue (nerve cells grown in vitro) will be used to
explore nanoparticle behaviour in animal tissue. This
is necessary to achieve Professor McArthur’s ‘Velcro’
effect. Ms Paviolo is using a top-up scholarship from
Nanoventures Australia to fund this component of the
research.

The development of the actual laser technologies
to be used as the light source is being done in
collaboration with OptoTech Pty Ltd, Melbourne-
based specialists in laser systems development.

Global interest

Ms Paviolo says international interest is already
building in the Swinburne project because, among the
many international research teams working to develop
a bionic eye, the concept of using light stimulation
combined with nanotechnology is novel. “We are
pushing this idea as far as we can, and so there is
strong interest in what we can achieve.”

Professor McArthur says the technology has, in
principle, the potential to help repair other forms of
nerve trauma.

“For example, microsurgery can now rejoin a
severed nerve, but not when too much tissue is
missing. Using nanoparticles and tissue engineering we
believe we will be able to build molecular constructs
that are able to fill the gap between severed nerve ends
and ‘guide’ the two nerve ends into contact.

“However, the first task is to demonstrate proof
of concept. There is a lot of work ahead of us, but
the potential rewards in terms of progressing medical
science and helping people recover from extreme
trauma, including blindness, are immense.” ==

HOW TO SUPPORT BIONIC EYE RESEARCH
You can help this research progress. To donate to Swinburne’s bionic
eye research call +61 3 9214 8705 or email alumni@swinburne.edu.au
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ASTRONOMY

Cosmic
ET R ELC
plots the

unseen
universe

KEY POINTS

M One of Australia’s most cited astronomers, best known for determining the precise value of Hubble’s
Constant, is the latest star recruit to join Swinburne's astronomy powerhouse

M Swinburne’s agreement with the powerful Keck Observatory in Hawaii will help the dark matter expert
probe some of the most baffling aspects of cosmology

BY JULIAN CRIBB

FOR MORE THAN three decades Professor Jeremy
Mould has been a leader in the quest to discern the
true nature of the unseen universe. Having recently
joined Swinburne’s Centre for Astrophysics and
Supercomputing (CAS), the eminent astrophysicist
now has his greatest quarry in plain view.

With colleagues at the ARC Centre of Excellence
for All-Sky Astrophysics (CAASTRO) and using the
power of the world’s most advanced instruments,
the Keck Observatory and the Australian Square
Kilometre Array Pathfinder, Professor Mould plans
to create a map that will reveal the distribution of
enigmatic dark matter and dark energy, whose telltale
traces can be glimpsed in the perturbations and
rotational speeds of galaxies and star clusters.

At stake is nothing less than the modern
cosmological theory of how the universe works.
“When we study these galactic movements, we can
see there is something very strange and intriguing
going on. There are deviations from what cosmology
would have us believe,” Professor Mould explains.

Momentous discoveries ahead

Conventional theory holds that dark matter — which
appears to account for about 24 per cent of the
universe’s energy budget — should be distributed in

much the same proportions as the visible universe of
stars and galaxies. But if it is distributed differently,
then the rules of cosmology and maybe particle
physics need to be seriously revisited.

Professor Mould explains how dark matter
theory arose. “Astronomers totalled up the starlight
emanating from individual spiral galaxies, estimated
how much mass was responsible for the starlight
and found it was insufficient to cause the rotational
velocities they measured for these galaxies. The
further from the centre of the galaxy one performs this
comparison the worse the discrepancy becomes, until
it becomes a factor-of-10 discrepancy at the galactic
edges.”

Despite being identified in 1974, dark matter has
for nearly four decades defied all scientific attempts
to be detected directly, compared to the established
method of inferring it from galactic momentum.
Efforts to explain dark matter as consisting of
neutrinos or other exotic subatomic particles have
not yet borne fruit. Its partner in the dark sector —
dark energy — in fact appears not to be due to any of
the major forces defined by particle physics as the
dominant factors in the universe.

“From the evidence so far, we’re 95 per cent positive
that something really odd is going on in the local billion
light years. Something cosmological theory alone
cannot fully explain. But 95 per cent isn’t good enough
for astronomers. We have to be 100 per cent sure,”
Professor Mould declares. He is quietly confident that
in the coming years he and his colleagues will gather

“From the evidence so far, we’re 95 per
cent positive something really odd is
going on in the local billion light years,”
Professor Jeremy Mould says.

the necessary evidence. One of the research programs
already underway using the Keck Observatory focuses
on dwarf galaxies which, inexplicably, appear to have
more than their fair share of dark matter.

“Something is going on inside these dwarfs that
breaks the rules — but we don’t yet know what. It’s a
brilliant opportunity for the upcoming generation of
keen young astronomers to be in on what promises
to be one of the most momentous discoveries in the
history of astrophysics,” he enthuses.

Stellar career

Professor Mould embarked on his own voyage of
discovery of the universe when he graduated from

the University of Melbourne in 1972 and gained his
doctorate at the Australian National University three
years later. He has been director of Mount Stromlo
and Siding Spring observatories in Australia and

the US National Optical Astronomy Observatory in
Tucson, Arizona, as well as principal investigator on
the Hubble Space Telescope, and adviser to NASA and
the European Southern Observatory. He is best known
for his contribution to determining the precise value of
Hubble’s Constant, a key number in astronomy, which
in turn has helped define the age of the universe at
about 14 billion years.

Among his personal eureka moments was one in the
late 1970s when he was able to pin down the relationship
between the brightness of galaxies and their rotational
velocity — a critical element in the exploration of the dark
sector. Another came when he was studying the nearby
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universe with the Hubble Space Telescope
and managed to establish a second
indicator of the accelerating universe by
reconciling its rate of expansion with

the ages of stars in globular clusters. For
much of his research career, Professor
Mould admits, he has been “nosing
around the dark sector”, determined to lift
the veil on its mysteries.

In the course of his work Professor
Mould has also served on the scientific
steering committee for the giant
Keck telescopes in Hawaii. “I helped
design it — but I didn’t get to use it,”
he ruefully admits of the observatory.
Now, through Swinburne’s unique
access agreement with the Keck, he
is one of those in the driving seat of
astronomy’s most potent instruments,
deploying its prodigious powers of
resolution to probe one of the enduring
questions of cosmology.

Today he ranks in the top 0.5 per cent
of astronomers worldwide, based on
the citation rate of his scientific papers,
joining Professor Warrick Couch and
Professor Karl Glazebrook to form a
rare triumvirate of ‘Hi-Ci’ (high citation)
astrophysics leaders at Swinburne — three
out of just 10 in Australia. CAS director
Professor Couch observes: “Jeremy’s
arrival strengthens Swinburne’s place as
one of the world’s leading astronomical
research institutions. In the recent ARC
Excellence for Research in Australia
assessment, Swinburne was awarded
a rating of five in the Astronomical
Space Sciences category, recognising
outstanding research that is well above
world standard.”

On such intellect, leadership and
experience, Swinburne is building a
launch pad for the next phase in the
discovery of our universe. mm

Know what a galaxy is?

Think again

New knowledge brings into question the adequacy of our definition
of a galaxy. Now a Swinburne astronomer is canvassing international peers

to find a new definition.

Despite being the most prominent objects in the visible universe, there is in fact no
standard definition of a galaxy — at least, not one that satisfies most astronomers.

So Swinburne University of Technology’s Professor Duncan Forbes and colleague
Pavel Kroupa from Bonn University are hastening to the rescue by conducting a
worldwide survey with the aim of resolving this taxonomic dilemma.

“Scientists like to classify things — it's a way of helping us understand nature and
its relationships,” Professor Forbes explains. “There are perfectly workable dictionary
definitions of 'galaxy', but these don’t quite embrace the prodigious diversity of star
systems that the new generation of ultra-powerful telescopes is now revealing to us.”

These include new ‘species’ of star systems such as ultra-compact dwarf (UCD)
objects and tidal dwarfs, as well as objects such as Omega Centauri, which has
been traditionally classed as a globular cluster but which has stars with a range of
ages and chemistry resembling those of a galaxy. “A good starting point is that all
galaxies have to be gravitationally bound, and consist of stars — but we decided
to use an online survey to seek the views of colleagues and the interested public
around the world, and present them with possible criteria.”

These included the dynamical state of the stars, their size, the presence of
complex stellar populations, the presence of dark matter, and whether they host
satellite star systems.

When he reported at an international astronomy meeting in Chile in April 2011,
more than 1600 people had voted, with 68 per cent favouring “the presence
of complex stellar populations” as the additional criterion. This would reclassify
Omega Centauri and similar objects as small galaxies. Conscious of public reaction
to the demotion of Pluto from planet status, Professor Forbes plans to keep the
public vote going to obtain a general consensus. - JULIAN CRIBB

MORE INFORMATION
To cast your vote go to www.swinburne.edu.au/astronomy
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Postgraduate
studies?

Self actualisation
here.

Start postgraduate study in August 2011.

There is still time to take a new direction in 2011
with mid-year studies. Swinburne offers you
industry-based, job-focused learning across
a broad range of fields. Our flexible programs
also mean you will be able to balance study
with full-time employment.

Study programs include Accounting and Finance,
Arts, Business and Management, Design and
Multimedia, Engineering and Aviation, Film and
TV, Health and Community Services, Hospitality
and Tourism, Information Technology, Media and
Communication, Psychology and Social Science
and Science.

To start your postgraduate course in August,
call 1300 275 794 or visit our website.

swinburne.edu.au/postgraduate
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Winemaker with

a taste for innovation

STORY BY

IT SOUNDS LIKE the perfect job description: working
in a successful 126-year-old family wine business,
surrounded by sun-warmed vineyards and regularly
jet-setting to international locations. Certainly Ross
Brown, who recently returned from sampling new
grape varieties in Sicily, says he has never had a dull
day in his 40-year career.

The former CEO of one of Australia’s most renowned
and well-loved wine makers, Brown Brothers, this year
handed over the reins to the company’s long-serving
general manager, Roland Wahlquist (the first time in the
company’s history a non-family member will fill the
CEO shoes) and is taking on a new role as executive
director of the family business he joined in 1970.

Mr Brown has left an inspiring legacy from his
decade at the helm — a period in which the company’s
annual turnover doubled from $50 million in 2001 to
$100 million in 2011.

This achievement reflects in no small part a
business philosophy honed after Mr Brown took a year
off in 1996 to undertake the Swinburne University
of Technology Graduate Certificate in Enterprise

Ross Brown, third-generation Brown Brother, says the successiof the family’s
wine business is in innovation and thinking long term.

Management (now known as Graduate Certificate
in Entrepreneurship and Innovation). It strengthened
the entrepreneurial approach of a company that has
embraced innovation since John Francis Brown
planted the first 10 acres of vines at Milawa, in
Victoria’s north east, in 1885.

Since then, what began as a small family business
at a time when Australia’s preferred drink was beer,
has grown into an industry icon.

Brown Brothers now produces about 40 different
varieties of wines from five vineyards in northern
Victoria — at Mystic Park, Heathcote, Milawa,
Banksdale and Whitlands. The company exports to 24
countries but continues to enjoy a strong following at
home in Australia.

Innovation leads to bumper earnings

The secret to the company’s ongoing success, Mr
Brown says, is innovation. For example, trialling new
varietals directly with the customer at the Milawa
cellar door enabled the business to gain rapid feedback
that it was able to use to keep a competitive edge.

“As a company we’ve probably been one of the
most innovative in the Australian wine industry
because we’ve been first to market with many new
and different wine styles,” Mr Brown says.

And innovation is not just applied to wine. At
Milawa, the heart of Brown Brothers operations, a
‘whole-of-lifestyle’
customer experience
was pioneered.

As director of
corporate strategy
(his role prior to
becoming CEO)

Mr Brown initiated
and developed the
Epicurean Centre, a
restaurant next to the

PHOTO: SIMON PYNT

cellar door where the
wines are paired with
local gourmet produce.
He also saw a gap in
the market for luxury
accommodation to
entice Melbourne
visitors, and the
Lindenwarrah Country
House Hotel was born
on land adjoining the
vineyard.

This kind of
vision was always an
intuitive part
of Brown Brothers’ management, but Mr Brown
says the Swinburne course drove home the
importance of corporate strategy and long-term
planning — elements necessary to many businesses
but particularly his industry. “In our business we
plant a vine to make wine in five or six years’ time.”

The company works according to an interlinked
strategy and planning process. Succession planning is
important, but family members must work at least four
years at another organisation before bringing those
skills back to the business. For example, the eldest
of Mr Brown’s three daughters now works as public
relations manager of Brown Brothers after five years
working elsewhere.

Mr Brown is passionate about growing and
selling the family brand. He says his father, John
Charles Brown, instilled a love for the Milawa
property into his four sons. And spending the last
few years of high school as boarders at Melbourne’s
Scotch College always made the heart grow fonder
for home.

“My father seemed to be very smart in the way he
encouraged us to come back to the business. We never
felt forced or cajoled,” he says.

Not everyone would choose to work with family
but Mr Brown says winemaking offers such a diversity
of roles — from growing, to making and marketing —
that different personalities have, remarkably, been able
to work well together.

Surviving hard times

While all is harmonious on the family front, these are
thorny times for wine. The strength of the Australian
dollar is hurting our wine exports and Brown Brothers
is not immune. This led to the company closing its
London office on 30 June this year.

But the family-owned company has a history of
managing adversity. John Francis Brown weathered
a depression in the early 1890s, cautiously buying
equipment from other producers who were collapsing,
before the business really found its feet.

Mr Brown says the wine industry is cyclical, with
on average 15 years between boom and bust. The
advantage of a historic business is that the downturns
are not unexpected. “They’ve always happened
before. We’re well equipped to grapple with difficult
times. Well equipped means you don’t have a lot of
borrowings, and you are running a tight ship — all the
time — so you don’t get caught out.”

The lessons gained from his Swinburne studies
helped him better detail the company’s strategic intent,
at the heart of which was continual growth for Brown
Brothers, even during quiet market periods.

“We’ve managed to grow the business when a lot
of other businesses haven’t been able to. That has
made us distinctive.” =

MORE INFORMATION
For information on Swinburne’s entrepreneurship and innovation
courses call 1300 275 794 or go to www.swinburne.edu.au/courses
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Study dissects

market synchronicity

STORY BY

KEY POINTS

A Swinburne researcher has published the largest ever study of stock market synchronicity
The research shows a strong correlation between a country’s levels of synchronicity and corruption
Australia scored the lowest score on synchronicity internationally, indicating a well-structured market

RESEARCHERS IN share market behaviour have long
known that the trend of stocks in particular markets
rising and falling together is a warning sign of a
poorly governed market exposed to manipulation.

Now, a Swinburne academic has contributed
important insight into this pattern known as stock
market synchronicity.

Dr Sarod Khandaker, financial markets researcher
and lecturer at Swinburne’s Faculty of Business and
Enterprise, and collaborator Professor Richard Heaney
from RMIT have combined 21 million pieces of data
from 41 countries in the most extensive worldwide
study of stock market synchronicity to confirm a long-
held theory that developing countries average higher
rates of synchronicity than developed countries.

“We took the largest stock exchange of each country
and then tried to analyse every available stock in that
market for every week from January 1996 until the end
of 2005,” Dr Khandaker says of the research, published
in the Journal of Business and Policy Research. While
other researchers have studied synchronicity, they have
never exceeded a six-month span of data.

The researchers found that several major factors
correlate with synchronicity. The greater a country’s
level of corruption, as measured by Transparency
International, the higher its level of synchronicity.
Inflation has a similar relationship with synchronicity.

They also compared synchronicity with how
a country fared on two World Bank measures of
financial transparency — accountability and openness of
government in providing information.

“The danger is that the marginal investors, who
don’t have that much private information, can easily
lose money. But those people who have that private
information within the market can make some
extraordinary profit in emerging economies,” Dr
Khandaker says. Although the study assessed pre-
Global Financial Crisis (GFC) data, it nonetheless
tells an important story, and his current research will
compare pre-GFC and post-GFC synchronicity.

Ten years of ups and downs

For each country, Dr Khandaker calculated a weekly
percentage of stock return data ranging from 50 per
cent (half of stocks moving up, while the other half
move down) to 100 per cent (all stocks gaining and
losing value together). The 10 years of weekly results
were then averaged to create an overall score.
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Of the 41 countries (seven developed), Australia
performed best with 58 per cent, indicating our market
is well regulated and less likely to deliver investors
unpleasant surprises. Factors such as quarterly
reporting and tough penalties for insider trading
contribute to this climate.

Meanwhile, Turkey and Ecuador were the most
synchronous markets, followed closely by China and
Malaysia, although Dr Khandaker says synchronicity
in the latter market greatly reduced from around 2000.

The average developed country had a score of 62 per
cent. Although such a figure still indicated that more
than half the shares in most weeks moved with overall
market price, this figure was not high enough to indicate
anything other than general bullishness or bearishness.

Trends of transparency

Problems start at about 66 per cent, at which point
market manipulation may be occurring. The average
developing country scored 67 per cent (Bangladesh
scored 68). Post-communist countries averaged
synchronicity of 69 per cent. Dr Khandaker said the
Russian market’s 70 per cent rate of synchronicity
was in line with its ranking of 154 on Transparency
International’s Corruption Perception Index.

The size of a country also played a role, as did a
market’s size. “In a small country such as Bangladesh
or Zimbabwe, if a broker’s firm does some false
buying and selling of shares, the share price goes up
dramatically. Because those stock exchanges only
have a few companies listed, 100 or 200 companies,
the overall market is moving upwards or downwards
together,” Dr Khandaker says.

There was also a difference between countries with
a common law tradition (former English colonies) and
civil law countries such as Turkey and Spain, with
common law countries being less synchronous. This
partially explains why the less developed economy of
Kenya, while ranking highly in terms of corruption,
experienced low synchronicity.

In an important development for economists, the
paper also confirmed the validity of two measures for
synchronicity — the classical and R-square measures
— while relegating the value of zero-return measures
(when the stock market return on a particular stock
remains unchanged over time).

The journal article, researched partly during Dr
Khandaker’s time as a PhD student at RMIT supervised

Financial markets
researcher and lectur
Dr Sarod Khandaker
found the ASX in good
shape.

Each of the 41 countries in Dr Sarod Khandaker’s study

received a score ranging from 50 per cent (half the stocks

rising, half falling) to 100 per cent (all stocks moving together).
Australia ranked the best with a score of 58, followed by
Germany (59), France, and Czech Republic (61), New
Zealand (62), and the UK and the US (63). These are
considered well-structured markets.
Turkey and Ecuador had the highest average rate of
synchronicity, scoring 75 per cent. China scored 73, as did
Malaysia, although Dr Khandaker says synchronicity in the
Malaysian market reduced dramatically from around 2000.

by Professor Heaney, has won best paper awards at the
prestigious Global Academy of Business and Economics
Research Conference in New York (2010), and at the
International Business Research Conference (2009).

Dr Khandaker says each country can make changes
to improve the safety of its market for investors,
consequently reducing synchronicity. “The more public
information is available to the market, the less market
manipulation is available. At the same time, the corporate
governance mechanism also needs to be effective.” mm

MORE INFORMATION

‘Do the emerging markets have higher stock price synchronicity?
The international evidence’, by Sarod Khandaker and Richard Heaney,
Journal of Business and Policy Research, Vol 5 (2), 2009.

‘R square measure of stock synchronicity’, by Sarod Khandaker,
International Review of Business Research Papers, Vol 7 (1), 2011.
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B Small and medium enterprises (SMEs) are responsmle for almost three-quarters
of the world’s industrial pollution, according to major international research
M Research shows customers and suppliers have the greatest potential to drive change in SME practices
M Programs, incentives and support from all levels of government are needed to help businesses change

BY MELISSA MARINO

WHEN IT COMES to environmental impacts from

energy use, small and medium enterprises (SMEs)

belie their size. Major international research estimates

that globally they are responsible for 70 per cent

of industrial pollution from greenhouse gases such

as carbon, sulfur and nitrogen dioxides, as well as

carcinogenic heavy metals and solvents. In this respect

they dwarf the environmental impact of big business.
Yet small businesses, in the main, are often not

on the regulatory radar, partly because their sheer

numbers make enforcement a problem.

Possible solutions for tackling this global problem
have emerged from two separate Swinburne studies
spanning two cultures and governments — Malaysia’s
and Australia’s.

Dr Aharon Factor’s Melbourne-based study has
provided comprehensive policy recommendations to
the Australian government. In the process, it indicates

how the government could make its carbon tax more
palatable for SMEs.

Businesses, notes Dr Factor, would be more receptive
to change if, along with taxes for polluting, they were
offered rebates for environmentally sustainable practices.

This would effectively ‘close the loop’ between
the penalty ‘stick’ and rebate ‘carrot’ and more
emphatically drive innovation by encouraging
companies to change their practices. He says
experience has already shown that the more
environmentally efficient a business’s production
processes, the more efficient and competitive
the business tends to be — and the profit flow-on
ultimately increases a government’s tax take.

“There is a win-win for everybody,” says Dr
Factor, a business lecturer with Swinburne’s Faculty
of Higher Education. “But it will only work if local
councils and state and federal governments invest in

N\ _ _—

Raja Rasi (left) and Dr Aharon Factor

are focused on stimulating
small-to-medium enterprises to improve
their sustainability performance.

training and support services to help these businesses
become more efficient in the first place.”

Short-term survival imperative

Meanwhile, research by PhD candidate Raja Rasi from
the Faculty of Engineering and Industrial Sciences has
found the best ways to influence SMEs are through
customers and suppliers.

Ms Rasi’s survey of 232 Malaysian SMEs looked
at relationships with stakeholders to determine where
to best target policy for improved environmental
practices. She found SMEs were least influenced by
governments and most influenced by their suppliers
and customers. This, she says, is because they
primarily focus on immediate survival.

Therefore, the most significant improvements
to sustainable practice in manufacturing processes
and product design will come when demanded by
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customers and suppliers, she says.

Ms Rasi is on a scholarship at
Swinburne from the Universiti Tun
Hussein Onn Malaysia. This study is the
first of two parts comparing a developing
and a developed country — an insight into
which is found in Dr Factor’s Melbourne-
based research.

Dr Factor surveyed 350 business
managers, and interviewed 14 in more
depth. The project was awarded to
Dr Factor by Perth Region Natural
Resource Management, which received
a $2.6 million Commonwealth
Government and Department of
Environment and Heritage grant to target
SMEs and their environmental impact.

His study of businesses with no
more than 250 employees incorporated
psychology expertise from Associate
Professor Stephen Theiler and statistical
analysis by Dr Glenda Francis, who are
based with Dr Factor at Swinburne’s
Lilydale campus.

Like Ms Rasi’s study, Dr Factor found
change will be encouraged down the
supply chain as international corporations
alter their practices. But he also found that
SMEs look to government for leadership,
support and assistance programs.

Legislation alone will not be effective
in driving change, he says. It needs
to be supported by local government
providing improved infrastructure to
support recycling, for example, while
state and federal governments provide the
overarching policies, financial incentives,
rebates and education programs.

Change that counts in the long-term
Both studies found SMEs in Malaysia
and Melbourne to be making some
progress on sustainability through their
own initiative.

But these are largely cosmetic changes
centred on basic business practice. In
Malaysia, most proactive environmental
strategies — such as reducing office waste
and energy use — are being undertaken at
a managerial level. In contrast, changes
in manufacturing operations — including
those that produce hazardous chemicals —
and product design are low.

Similarly in Melbourne, Dr Factor
found that while awareness of
environmental issues is high, change has
been largely restricted to management-
level energy consumption and basic waste
disposal and handling.

Easy-to-recycle wastes such as paper
and some types of wood and steel are
widely recycled, but more difficult
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materials — polystyrene, shrink wrap,
radiator coolants and paints — still end up
in landfill, Dr Factor says.

And while SMEs are conscientious
about switching off lights and machinery
and introducing low-consumption
lighting, Dr Factor found they are
generally not buying green energy.
“When we did the interviews we
discovered it was because they were
small energy users and didn’t benefit
from incentives available to big
business.”

Like the Malaysian enterprises,
Melbourne businesses on the whole had
not altered production systems. Nor
had they redesigned their products for
improved environmental outcomes.

Dr Factor says this indicates that a two-
tiered approach to helping business change
is needed. The first tier would address basic
business practice in terms of recycling and
energy use, ensuring enterprises had access
to programs, resources and services to help
them maximise recycling and minimise
energy consumption. The second tier
would tackle the more complex changes
of long-term significance — operations
and product design.

Benefits of less

Both tiers can be addressed through a
combination of programs, education,
policies and incentives administered
across all government levels, Dr Factor
says. It requires government to stimulate
change with policy and incentives.

And if SMEs are appropriately
resourced for change, they could reap
benefits by producing less waste and
using less energy — gaining cost savings
and marketplace advantage.

Ms Rasi agrees. Because she found
SMEs were less influenced by broad
government directives on environmental
policy, she says government involvement
should come in the form of on-the-ground
assistance.

“They have to look at facilitating SMEs
through, for example, education, workshops
and financial support,” she says.

Ms Rasi hopes the study has helped
raise awareness among the SMEs
involved, particularly as pollution and
waste generated from manufacturing were
presented as a cost. mm

MORE INFORMATION

Swinburne offers programs for businesses,
consultants and individuals seeking to improve
sustainability performance. For details call
1300 275 794 or go to www.swinburne.edu.au

Transforming
students

Donate to the Student Support
Appeal today.

When students like Rachael Young (pictured)
are forced to interrupt their coursework due to
financial constraints, it’s the Swinburne Student
Support Appeal that helps them achieve their
academic potential. By making a donation,

you can help the students focus on studies with
renewed motivation, dedication and confidence.

To donate to the Student Support Appeal
or find out more, call 9214 8705, email
alumni@swin.edu.au or visit our website.

SWIN
BUR
* NE *

SWINBURNE
UNIVERSITY OF
TECHNOLOGY



http://www.swinburne.edu.au/alumni/index.htm

SWINBURNE

OPEN
DAY

SUNDAY 21 AUGUST
10am-4pm

HAWTHORN = PRAHRAN = LILYDALE

Open Day is your best chance to talk face-to-face with lecturers, current students,
graduates and course advisers who can give you an insight into Swinburne courses
and help you decide whether a particular course is right for you.

swinburne.edu.au/openday
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http://www.swinburne.edu.au/openday/openday.html?utm_source=magazine-online&utm_medium=magazine-online&utm_campaign=openday
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