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Dr Paul Brown, environmentalist, scriptwriter 
and Head of the School of History and Philosophy, 
Faculty of Arts and Social Sciences.

What attracted you to work
in the environment?
I grew up in Oatley, home to some
early environmental activists. I did
a Geology PhD because I was
interested in natural history and
the earth sciences. Maybe I had
some mis-spent years, because in
the 1970s I became interested in
political street theatre! Later I took
a further degree in History and
Philosophy of Science; and in the
early ’90s I was Greenpeace
Australia’s Campaign Manager. All
that comes together now in
environmental policy and
management.

How do the humanities
contribute to environmental
research?
Changing society’s response means
understanding human values and
moral responsibility to take action.
Science provides a chilling account
of environmental problems, yet we also need the inputs from environmental ethics, and from
historical accounts of how human society can change; and clear thinking about the social and
political dimensions of technology.

Why the interest in theatre and film?
My research emerges in scholarly work as well as theatre and film. I became heavily involved in
community cultural development in the 1980s. One of the theatre projects I was involved in
focused on the Murray River and what it meant to the people in the Albury—Wodonga area. The
concept behind this type of theatre is that knowledge comes from unrest and dissent and that by
addressing the dissent in this way, you manage it and hopefully develop environmental solutions.
I’m still involved in scriptwriting, and I recently made an SBS Television documentary about the
toxic waste around Botany Bay, called 60,000 Barrels.

Do you have environmental interests outside of work?
I live in a house that was originally a workers’ cottage, but we overhauled it, so that it is now
energy efficient and has a solar passive design. Our latest project is that our nine-year-old
daughter wants to run a windmill on the back shed to power the light there!

What inspires you?
The passion of the staff and students with whom I work.

What would an ideal weekend entail?
As long as there’s a settling 10 km run, breakfast with those I love most, and glimpses of bush
and sea, the rest falls into place.

— Susi Hamilton
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T
he Faculty of Law is developing a
distinctive approach to commercial law
with a focus on social justice, according

to Dean Professor David Dixon.
“This is a very exciting time for commercial

law at UNSW,” Professor Dixon says. “We are
bringing in new staff to develop the area and
developing our own distinctive approach. 

“Longer standing colleagues, Angus
Corbett and Deborah Healey for example,
have had this orientation in their work, but
these new appointments will extend and
strengthen the social justice approach.”

Professor Dimity Kingsford Smith is taking
the lead in developing commercial and
corporate law, securities and financial
product regulation. She also has teaching
and research interests in regulatory 
studies, asking not only what the law is, 
but how it might better meet public
regulatory purposes. 

The Faculty recently welcomed Professor
Ross Buckley, an expert in banking and 
finance law.

“The interesting thing about Professor
Buckley is that he works in a very central
commercial area but has the ability to put 
it in a much broader context, including the 

kind of social justice perspective which fits
UNSW’s tradition,” Professor Dixon says.

Associate Professor Joellen Riley also
joined the faculty recently. Her teaching and

research couples commercial law with
workplace relations law and policy. The
interests of employees and workers have
often been downplayed or overlooked in
commercial and corporate law.

Younger academics such as Bryan Mercurio
(world trade); Dr Hui (Robin) Huang (securities
regulation); and Justine Nolan and Gig Moon
who work on the overlap of human rights and
corporate law, are also focused on the social
responsibility side of commercial law. They
are, according to Professor Dixon, the stars of
the future.  n

—Victoria Collins

New order in the court
The jury is still out. It is considering the case of
a man accused of killing his wife’s ex-partner
who was stabbed 36 times and shot with an air
rifle. The man is known to have borrowed a
rifle from a friend; there is no eyewitness but
forensic DNA trace evidence is central.

But it’s not the verdict that is of most interest
in this case. It is the weight given to the
circumstantial DNA evidence in deliberations.

The jurors are participants in mock trials
conducted as part of a cross-faculty project
between Medicine and Science on the use of
multimedia to assist juries with complex
expert evidence. 

Associate Professor Jane Goodman-
Delahunty, in Forensic Psychology and Dr
Lindsay Hewson from the Education Media
Unit in Medical Sciences spent two months
late last year conducting on-campus and

online mock murder trials.
”We formulated this project in response to 

the Australian Law Reform Commission
recommendations to help juries avoid errors
in assessing complex probabilistic evidence”
says Dr Hewson.

Following a model applied in a recent NSW
court, jurors in these simulated trials were
provided rigorously researched evidence on
DNA technology and statistical probability.
“The material is scientifically accurate,
unbiased and acceptable to both the
prosecution and the defence — no easy task,”
says Dr Hewson.

“One question we are testing is how much
jurors know about DNA and whether
presenting this information using multimedia
reduces common misunderstandings of
expert evidence and assists jurors to accord

scientific evidence more appropriate weight.”  
“What’s innovative in this study is the

development of a generic tutorial suitable for
use in many DNA-based cases and its delivery
via multimedia,” says Associate Professor
Goodman-Delahunty.  “Our goal is to be able
to make recommendations to Australian
courts on ways to present DNA evidence
more effectively.“  n

— Mary O’Malley

Commercial 
law & social
responsibility

“ “

Ross Buckley and Dimity Kingsford Smith

This is a very exciting 
time for commercial 

law at UNSW.
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I think this may be the most significant
referral of powers from the states to the
Commonwealth in Australian history.
Professor George Williams of the
Faculty of Law on the decision to
transfer power over the Murray—Darling
Basin to the Commonwealth.

This has transformed our very
understanding of genetic disease.
Professor Robyn Ward, oncologist and
professor of medicine, on research that
shows it is possible to inherit
abnormalities that affect the activity of
a gene but not its DNA code.

People’s lives have not been favourably
touched by the income growth and
employment rates of the majority of
society. If anything, the web of
disadvantage has become more
concentrated.
Professor Tony Vinson, Emeritus
Professor of Social work, on new
research showing the economic boom
has bypassed the nation’s poor.

Clearly it is not as acceptable as it once
was to get stoned.
Paul Dillon of the National Drug and
Alcohol Research Centre on research
showing that smoking marijuana has
become as socially unfashionable as
smoking cigarettes.

The Howard Government has been
progressively dismantling the democratic
processes that create the capacity for
public debate and accommodate
dissenting opinion.
Sarah Maddison, from the School of
Social Sciences and International
Studies, at the launch of her book
Silencing Dissent.

In-vitro toxicity tests can improve the
scientific, economic, and ethical value of
research and play a significant role in the
screening of toxic chemicals and the
replacement of animals.
Dr Amanda Hayes, from the School of
Safety Science, on a new way to test
the safety of the air we breathe without
exposing laboratory animals to airborne
chemical hazards.

For the recordThe gen on water recycling
From July 16—18 the issue of water recycling will be front and
centre at REUSE07 — the Australian Water Association’s 
Reuse and Recycling Conference to be held at UNSW.

Organised by the Centre for Water and Waste Technology,
REUSE07 will showcase current research and practices aimed 
at meeting the challenges that face the reuse of water. The
conference will look at whether water reuse is an economically
viable strategy, what reuse strategies will be acceptable to the
community, and ways to assess and protect public health and
environmental impacts. 

International speakers at the conference will include Professor
Takashi Asano from the University of California and Associate
Professor Jörg E. Drewes from the Colorado School of Mines.

More information about the conference can be found at
http://www.cwwt.unsw.edu.au/reuse07/

Get connected
Creativity and innovation are at the core of excellence in
design. And collaboration across disciplines is central for
design concepts to become reality, whether working in the
engineering, built environment or design professions. 

The emerging field of multidisciplinary design offers
opportunities for new models of design education, says
Robert Zehner, convenor of ConnectED’s Organising
Committee and Associate Dean (Education) of the Faculty
of the Built Environment, which is hosting the conference
along with the Faculty of Engineering and the College of
Fine Arts.

“ConnectED will be a platform for the discussion of
research and strategies that address the possibilities of
design education that crosses disciplinary boundaries,”
says Zehner. “By bringing together scholars, researchers
and designers from around the world, it also promises to
be the most significant international forum on design
education in 2007.” 

The conference runs from 9—12 July 2007. For further
information see www.connected2007.com.au

Earth Hour 
UNSW will be able to prove how much energy it saved
during Earth Hour, an action in which lights across
Sydney were turned off for an hour on March 31. Meters
allow Facilities Management to measure consumption
performance on the night against previous Saturdays. 

Solar triumph
UNSW’s solar car, Jaycar Sunswift III, has broken the
world record for the fastest solar-powered road trip 
from Perth to Sydney.  The student designed solar car
took just five days to cross the continent,  defeating 
Dick Smith’s previous world record by just under 
three days.

By Cameron Little,
Manager Ecoliving Centre

1. Food. Grow what you can
from home then buy locally
owned and produced products
with minimal packaging.

2. Energy & Water. Purchase
100 percent of your energy
from an accredited Green
Power supplier.

3. Transport. Set yourself an
achievable weekly trip-based
emission reduction target
then commit to meet it
however you prefer — public
transport, ride sharing,
combined trips, bicycle, walk.

4. Biodiversity. Join the UNSW
Landcare Group to have fun
and restore biodiversity on
campus and out there in the
beautiful places worth
supporting.

5. Money Matters. Ensure
someone else isn’t undoing all
of your good environmental
deeds with your savings and
superannuation — invest
ethically.

For more help with issues like
these please contact the UNSW
Ecoliving Centre.

QUICK
ECO
TIPS5



UNSW has more than 200 people engaged in environmental 
research or teaching. Here is just a sample of our impressive
environmental strength, in areas ranging from climate change to water
management, and a demonstration of how we walk the talk on campus.

team green
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S
olving the mystery of why rainfall has
declined so heavily in Australia’s most
heavily populated region — its eastern

coastline — will be the focus of a major new
research effort at UNSW.

Two of the nation’s top climate scientists,
Professor Matthew England and Professor 
Andy Pitman, are joining forces in a bid to
understand the phenomenon in the hope of
being able to predict whether worse, or better,
is to come.

“Virtually the whole of the eastern coastline,
from Cairns in the north down to Melbourne,
has seen an incredible decline in rainfall in
recent decades,” says Professor England, who
with Professor Pitman will head a new $6 million
UNSW Climate Change Research Centre. 

“Compared with the relatively wet years of
the 1950s, rainfall over the last 10 years has
fallen by 300 to 400 mm on average. Places
that used to receive 1,300 or 1,400 mm now
only get 1000 mm.

“The consequences are painfully apparent for
about half of the nation’s population, especially
in the major urban water supply problems now
facing Brisbane, Sydney and Melbourne.

“We recently had a round table of Australia’s
leading climate-change researchers and this
emerged as the biggest unknown issue among
the many major changes in rainfall patterns
across Australia in recent decades.”

The continent’s south-west and Tasmania

have become drier as a result of rain-bearing
low-pressure systems shifting further south, 
by about five degrees in latitude. 

It is thought that higher evaporation rates
from the ocean to the north-west of the
continent, combined with air pollution from 
Asia — mainly China — explain why the western
deserts have received more rain. Likewise, parts
of northern Australia have become wetter as a
result of greater ocean evaporation. [see graphic]

“But we all agreed that the east coast 
issue is the key one we urgently need to
understand better, especially if we want to
predict what’s going to happen in the future,”
says Professor England.

Professor Pitman, who resigned from
Macquarie University to join the UNSW initiative,
notes that climate of New South Wales has been
relatively poorly explored, and the project hopes
to tackle that problem in particular.

“A major effort has been under way in
Australia for many decades to understand the
greenhouse effect, natural climate variability
and other related processes, including changes
in landcover,” Professor Pitman says. 

“But this effort has been focused on the
southern states — mainly Victoria — and on
south-west Western Australia, due to a major
Western Australian government initiative. 

“The vital role the northern monsoon plays 
in Australian climate has also been carefully
researched by the CSIRO, the Bureau of
Meteorology and various university groups. 

“Caught in the middle, our understanding 
of the climate of NSW has major gaps. 
For example, we do not know in detail the
mechanisms that cause climate variability 
over NSW, nor why the rain-bearing low-
pressure systems that refill our coastal 
dams, vary greatly year by year. 

“We do not know why we are in such a
severe drought, nor if this is natural or
significantly enhanced through human
activities via global warming.

“The initiative that UNSW has launched
provides a world-class team of scientists who
will provide a focus, a critical mass, to build 
our understanding of NSW climate.

“Through its strong national and
international links to the world’s leading 
climate groups, the UNSW team will provide 
a catalyst to accelerate climate research in 
NSW and re-position the state as a national
leader in climate science.” n
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Mystery of east coast’s big dry
Researchers in UNSW’s new Climate Change Research Centre are tackling one of the biggest
unknown issues of recent decades. By Bob Beale

““The Strategic Priorities
Fund is contributing 

$2.4m over five years 
to support this initiative. 
We aim to be Australia’s

best university in this 
field of research. 

Vice Chancellor 

Professor Fred Hilmer

S P E C I A L  G R E E N  I S S U E
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P
rofessor Andy Pitman, the first star recruit
to the new Climate Change Research
Centre, is one of Australia’s most

respected climate scientists.
Professor Pitman, an expert in climate

modelling, was lead author of the chapter
dealing with that issue in the recent global
report issued by the Intergovernmental Panel 
on Climate Change (IPCC).

Professor Pitman will continue his role as
Convenor of the Australian Research Council
Research Network for Earth System Science,
which links together relevant scientists in
universities, the CSIRO, ANSTO and the Bureau
of Meteorology.

He is a lead author of Working Group 1 of IPCC
2005 and 2007; editor of the Journal of Climate;
Chair of the World Climate Research Program’s
committee on Global Land Atmospheric System
Study; National Representative to the
International Geosphere Biosphere program;
Member of the National Academy of Science’s
committee on Earth Systems Science, and of the
Advisory Board of Risk Frontiers Natural
Hazards Research Centre.

Professor Pitman said UNSW’s strong support
for the new $6 million project and its existing
breadth and strength in scientific research were
key factors in his decision.

“The climate change initiative at UNSW is
clearly at a scale that is simply outstanding,” 
he says.

“The opportunity to co-locate with genuine
world-class scientists in climate, hydrology,
vegetation science and many others is simply
too good to refuse. Instead of competing as we
did before, we can now develop a synergy that
will allow us to lead climate science nationally.”

The new centre will bring together some 60
academics from across the University in an
integrated research program into all aspects of
climate change.

Professor Pitman plans to focus initially on
exploring the likelihood of abrupt climate change
over Australia driven by terrestrial processes, and
exploring the role of increasing carbon dioxide
levels in causing plants to shut down transpiration,
which leads to higher surface temperatures. He
has an Australian Research Council grant to
explore this issue over the Murray—Darling Basin.

UNSW Dean of Science, Professor Mike Archer,
has warmly welcomed Professor Pitman’s
decision: “Andy Pitman and Matthew England
are two of the best and brightest climate
scientists Australia has produced and they will
form a formidable team. So much is at stake for
the world with climate change and its
consequences that we need to focus our best
resources on tackling it.”

Professor Pitman holds a BSc (Hons) and PhD
from Liverpool University and is the author of
more than 100 internationally peer-reviewed
journal publications. n

— Bob Beale

Top climate
change
scientist
joins ranks

Andy Pitman and Matthew England
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Climate change
threatens health system
The NSW health system will not cope with
the increase in extreme weather events
that scientists predict will be caused by
climate change, according to a report by
Jane Carthey, Director of UNSW’s Centre
of Health Assets Australasia in the Faculty
of the Built Environment.

“Scientists are telling us that climate
change will result in an increase in the
number of heatwaves and bushfires,
floods, storm surges and cyclones,” Jane
explains. “Those events will put enormous
additional pressure on the health system.”

In her report Jane cites the potential
impact of a heat wave as one example of
how the health system can be affected.

“In Australia heatwaves are responsible
for more deaths then any other natural
hazard.  An increased number of people
are admitted to hospital creating a need
for additional staff and medical supplies.
Heatwaves also result in increased
bushfires which create respiratory
problem for many people, as well as burns
and other injuries,” she says.

Jane is currently working with NSW
Health to assess the problem and what
changes to infrastructure are needed. n

— Victoria Collins
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T
wo researchers from the ARC Centre for
Advanced Silicon Photovoltaics and
Photonics have pioneered equipment that

could be of substantial benefit to the industrial
production of silicon solar cells.

The equipment, developed by Associate
Professor Thorsten Trupke and Research Fellow
Dr Robert Bardos, is the first in the world to give
a picture of the material quality of silicon wafers
in one second.

“Our tool is very sensitive and very quick in
providing a map of the electronic quality of the
whole wafer,” says A/Professor Trupke.

A silicon solar cell is manufactured from a
silicon wafer in various processing stages. As
Photoluminescence Imaging (PL) is a non-
destructive characterisation tool that requires 
no contact with the wafer, it potentially can be
used for process monitoring at every stage of
production.

“One wafer is passed through a production
line every two to three seconds. PL is several
orders of magnitude faster than competing
imaging techniques and, as a result it is the only

technique currently available for in-line
applications,” says A/Professor Trupke.

“The tool also measures different fault
mechanisms in solar cells, depending on
operating modes. As such it is extremely versatile
and may replace several more expensive tools 
in solar cell research laboratories.”

The development of PL imaging has triggered
worldwide interest. Several patents have been filed
and its commercialisation is being pursued by the
researchers through NewSouth Innovations.

In other developments, UNSW’s semiconductor
finger technology, which is co-developed and co-
owned with China’s Suntech Power, is exceeding
expectations in improving efficiency on lower-
grade and poor quality silicon wafers.

The technology allows Suntech to produce
lower cost silicon wafers at higher conversion
efficiencies than competitors who would
otherwise treat these wafers as returns or rejects.

Semiconductor finger technology overcomes a
fundamental weakness of cells that have been on
the market for more than 20 years. n
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Shining example of quality 
Monitoring silicon solar cells in production lines can now 
happen in an instant. By Mary O’Malley

Solar hydrogen:
cleaning up coal
By Victoria Collins

Coal is currently the key Australian
energy resource while hydrogen is seen
as the fuel of the future. Researchers
from the Centre for Materials Research in
Energy Conversion (CMREC) are working
on ways to combine present and future
resources. They are working to develop
solar hydrogen as a commercial fuel
source while using the same technology
to create solar methanol, or “clean coal”.

Professor Januz Nowotny and Dr Leigh
Sheppard are working on processing a
new generation of photosensitive oxide
semiconductors that will be able to
efficiently harvest solar energy and use it
for the production of alternative types of
energy such as hydrogen fuel (solar-
hydrogen) and “clean coal” (solar-
methanol).

“Solar-methanol is a cleaner form of
coal than we currently use because the
basic component of solar-methanol,
hydrogen, is generated from renewable
energy,” Dr Sheppard explains. 

“The development of this process,
whether it is used for solar-hydrogen or
solar-methanol, will mean that people will
be able to consume energy and maintain
their current lifestyles without producing
carbon emissions.” 

Recognising the significance of solar
hydrogen to the global energy and
environment scenario, the US
Department of Energy has launched a
major program aimed at supporting
research in this area. In recognition of the
leading role of the UNSW team, Professor
Nowotny and Dr Sheppard have been
invited to join the US Department of
Energy Panel of Experts on hydrogen
generation using solar energy. 

Their research also has a number of
potential spin-off technologies, including
purification of air and water. n

Robert Bardos and Thorsten Trupke (right) with the spectral photoluminescence system in the optics lab.
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ENERGY
UNSW’s Facilities Management department is
extraordinarily active. And its countless
initiatives have brought hard savings to UNSW.
For example, for the second consecutive year
UNSW has used less electrical energy than the
year before, representing a saving of more than
1300 tonnes of greenhouse gases.

Other initiatives include:
l Tapping into a 42k Wp photovoltaic array

on the roof of the Quadrangle building.
l Tenders being sought for the supply of 100

percent Green Power for five percent of
the University’s consumption. This level will
make us one of the country’s leaders.  

l Solar thermal systems or natural gas used
to replace appliances utilising electrical
energy wherever possible.

l Ongoing Spot It and Stop it campaign to
eliminate energy and water use.

l Environmental criteria in new tenders for
contracts such as cleaning services and
motor maintenance. 

l Variable speed drives on electric motors to
save on greenhouse gases, energy and cost. 

l Lighting Challenge beginning in the
Library. A campaign to improve
effectiveness and efficiency in lighting
without compromising aesthetics. 

l The recommissioning of major 
air conditioning plant, tighter control 
of equipment operating hours and 
lighting upgrades. 

WATER
UNSW has reduced its potable water
consumption by a third over the past seven
years. The University uses bore water from the
Botany aquifer to replace drinking water for
many uses and has installed Sydney’s largest
percolation pit to replenish the aquifer with 
70 percent of the stormwater from the campus.
It is estimated that 160 million litres —  equivalent
to 64 Olympic swimming pools full of water —
will be harvested each year and returned to 
the groundwater. 

Other water-saving features on campus:
l Waterless urinals. About 35 have been

installed so far and will be included in 
all new buildings.

l Timed-flow taps are being installed
throughout Kensington campus. Each tap
saves an estimated 20,000 litres of water
each year.

l A borewater-treatment plant to be built for
the western end of Kensington campus.
The plant will enable recycling of
harvested stormwater collected via the
new percolation chamber to be used as
cooling water for airconditioning systems,
in laboratory water systems and in toilets.
The treatment plant will save the same
amount of potable water consumed by 375
Randwick households in a year — or about
100 Olympic swimming pools full of water.

RECYCLING
UNSW has gone a new way for container
recycling. With the resulting increase in
recycling rates, UNSW has surpassed the NSW
Government 2014 waste reduction/resource
recovery targets.

Recyclable containers and general rubbish 
are now collected in the same bin.

These bins will be clearly labelled with
“Garbage and Recycling” stickers. These
materials are delivered to WSN Environmental
Rockdale Transfer Station. WSN Environmental
inputs materials into the UR-3R resource
recovery facility at Eastern Creek which
recovers more than 70 percent of materials. 

Clean paper is still collected separately in blue
bins. This is a dedicated paper recycling service. 

UNSW implements a range of waste and
recycling services to manage materials in over 
10 different streams for reuse, recycling and

disposal. UNSW clearly supports source separation,
with a focus on computers and electronics 
(e-waste), batteries, food and garden organics,
paper, furniture, laboratory equipment etc. 

BUILDINGS
The design team working on the planned new
Cancer Research facility to be built in the
University’s upper campus biomedical “hub”
have stars in their eyes — green stars, to be
specific.  The Green Building Council of
Australia, to which UNSW belongs, has
established a set of environmental building
rating tools known as “Green Star”. Through the
Kensington Campus Master Plan, UNSW has
committed to achieve a Five Star or better
rating for new buildings and major
refurbishments, recognised by the GBCA as
“Australian Excellence”.

UNSW’s Environment Unit manager, Paul
Osmond, has been working with the GBCA
Technical Working Group to develop a new rating
tool for education buildings, due for release as a
pilot version in the first half of this year.

BIODIVERSITY
An embankment infested with litter and weeds
is being transformed into a sanctuary for small
birds on the Kensington campus. An initiative of
the Faculty of Science, the Fairy Wren project
has won support from UNSW Facilities, the 
Ecoliving Centre and a small army of student
and community volunteers. Hundreds of local
native plants are now thriving on the site, near
Gate 7, which will serve to publicise the decline
of small birds across Sydney and become part 
of the biodiversity corridor.
More details www.recycling.unsw.edu.au;
www.energy.unsw.edu.au; 
www.environment.unsw.edu.au.
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How green is my campus?
UNSW aims to be the most environmentally friendly campus 
in the southern hemisphere. Here’s how we walk the talk.
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UNSWhas launched its bushtucker walk,
the first step in the creation of

the Green Trail — an integrated network of
interpretive eco-tours located within our
Kensington campus.

The Green Trail showcases many of the

initiatives we’re taking at UNSW to promote and

practise environmental sustainability, starting with

our extensive native gardens. As you walk around

campus, you will discover about 25 different

indigenous foods or useful plants signposted.

And there are more to come …

The map above suggests a trail to follow, but

you can stop anywhere you see a Green Trail sign

to learn more about these fascinating and

attractive plants.

The Green Trail caters for anyone with an

interest in sustainability, from schoolchildren and

tourists to international conference delegates.

Clearly mapped and signposted, the walks are

designed to be either self-guided or escorted, 

and of varying durations depending upon the time

Announcing
the Green

Trail
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you have available to explore.  

Once the Green Trail is complete it will follow

three themes: Bushtucker and Biodiversity;

Buildings and Technologies; and Programs and

People.  Bushtucker and Biodiverstiy seeks to

highlight the beauty and ecological significance of

the plants native to the Sydney metropolitan

district.  Buildings and Technologies highlights the

technological innovations and environmentally

friendly policy that UNSW upholds in the design

and construction of new buildings. The Programs

and People walk aims to acquaint visitors with the

environmental research, teaching and operational

programs that feature on campus. 

The Green Trail is a joint initiative of the UNSW

Office of Media and Communications; Facilities

Management; the Faculty of Science; Nura Gili

Indigenous Programs; the School of Media, Film

and Theatre and the Environment Policy Advisory

Committee.

For more details call Cameron Little on

9385 6940 or email environment@unsw.edu.au. n
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Below are just 
some of the key
environmental
features on Kensington
campus.

1 Start of Green Trail.

2 Organic food co-op.

3 Percolation pit.

4 Proposed
borewater
treatment plant.

5 Compost facility to
process campus
food waste.

6 Heffron building-
Green star rating
application being
prepared.

7 Furniture and
stationery reuse
centre. 

8 Heritage-protected
fig trees and flying
fox population 

9 Photovoltaic array
on Quad rooftop. 

10 Photovoltaic array
interactive kiosk. 

11 Biodiversity
corridor. 

12 Fairy Wren garden. 

13 C25 Proposed five-
green star building
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O
ne of the biggest challenges today is
sustainable development, an area in
which UNSW is engaging the community

in innovative projects that address a host of
social and environmental problems.

Increasingly, universities are recognising the
importance of meaningful engagement with the
community. Learning under this model becomes
a two-way exchange in which some of society’s
fundamental issues are addressed through
practical means involving teachers, students and
community members.

In 2005, for example, the Faculty of the Built
Environment launched FBEOutThere! to explore
the nexus between research, learning and
engagement in the context of education for
sustainable development. It coordinates a range
of programs from multidisciplinary service
learning electives, research and consulting
projects with state and local governments to
schools-based activities, including the national
Sustainable Living Challenge.

The Sustainable Living Challenge is Australia’s
peak secondary schools program.  It has been
recognised internationally as being instrumental
to the United Nations Decade of Education for
Sustainable Development, is partnered with the
United Nations Environment Program and
supports more than 400 teachers and their
school communities each year.  It asks young
people to consider their own sustainable living
challenge, and take steps to research, design and
take action in order to make their vision a reality.

In response to the needs of the secondary
teaching community, a Knowledge Networks
project was developed in partnership with the
Department of Education and the Board of
Studies. This project sought to develop a
participatory engagement model for in-service
professional development for secondary
teachers. “It applied these ideas of real-world
engagement, and developed a contextualised
process that not only addressed societal needs
but also the needs and concerns of the learners,”
says Ben Roche, manager of FBEOutThere!  

One output of the Knowledge Networks
project is the first freely accessible online
resource exchange, teachsustainability.com.au,
that provides a space for educators to link up,
look up and load up resources to support
education for sustainable development.

Cameron Little, manager of the Environment
Unit’s Ecoliving Program, is directing his

energies to projects closer to home. 
“At UNSW, we are a community ourselves and

one with a huge impact on the environment,”
says Cameron. “If we can minimise our impact
we not only improve our lives but help to build
the Uni to a position of strength, credibility 
and leadership.”

To that end, the Ecoliving Program is
coordinating projects for about  200 students

that address UNSW’s
environmental impact. 
One project, by a masters
student from the Institute 
of Environmental Studies,
evaluates the effects of
climate change on all
University properties so 
that a risk assessment 
can be conducted.

Cameron intends to go
online later in 2007 with 
a list of projects requiring
either Green Campus

volunteers or participants in the Academic
Program. Cameron coordinates the website,
www.environment@unsw.edu.au, which is a one-
stop shop for information related to environment-
related programs and resources. Also in the
pipeline are Environmental Achievement and
Leadership Awards which recognise quiet
champions of sustainability on campus. n 

S P E C I A L  L I F T - O U T

Engaging with the real world
UNSW’s passion for environmental sustainability is having a
tangible effect on the wider community.

Rohan Geddes, Sustainable Living
Champion 2005 for his Flat-
packed Solar Cooker for disaster
zones and developing countries.

Community participation by degrees
University experience internationally shows
that graduate students respond to enhanced
cross-disciplinary research opportunities in
which knowledge from multiple disciplines are
integrated in the formulation of research
questions and hypotheses, and in research
execution, analysis and application of results.  

A recent new Masters course in Community
Participation at UNSW, developed and
delivered jointly by the Institute of
Environmental Studies, the Faculty of Arts and
Social Sciences, and the Faculty of Medicine,
has attracted more than 60 students from
both environmental management and
community health sectors. These students 
are now applying knowledge to natural
resource protection, environmental health, 
and health-service delivery which is improved
by more effective public participation.

“Support and interest in cross-disciplinary
collaboration at UNSW is providing new
research and teaching opportunities, and
enhancing the University’s contribution to

solving important national and global
environment and sustainability challenges,”
says Professor Garry Smith, director of the
Institute for Environmental Studies.

Meanwhile, the UNSW Environment
Network, an innovative system for improving
cross-disciplinary collaboration in Australia,
continues to grow in strength.

The network has more than 300 members,
both from within UNSW, as well as from other
universities, state government agencies and
local government.

A project to promote workshops and
conferences for cross-university academics,
the public, industry and government, its key
tool is an internet portal (www.en.unsw.edu.au)
which provides members with an avenue to
make contacts, to collaborate and teach
through discussion forums, share and evaluate
materials, conduct web surveys and to
enhance peer review mechanisms. Professor
Garry Smith is the EN contact
(gj.smith@unsw.edu.au). n
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T
he discoveries of UNSW scientists and
engineers are finding supporters in the
new market for eco-friendly products.

UNSW spin-off company Biosignal recently
announced a string of business deals with
multinationals in the biotech, retail and
industrial sectors that are testing the
antibacterial and antifouling properties of its
novel antibacterial technology.

In January, the company announced a deal
with two US-based oral care experts to develop
a range of dental devices and materials using
synthetic analogues of natural compounds
found in Australian seaweed. It has also
announced research and development trials
with BHP, Santos, Restoration Group, ADSM
Pty Ltd and CIBA Specialty Chemicals.

The global market for bacteria-resistant oral
care products and devices is estimated at
$400m per annum. The antibacterials can be
used for dentures, human oral prostheses,
devices, appliances, implants, fixtures,
restorations, varnishes, composites and resins.
If industry tests are successful, Biosignal plans
to license the technology to leading companies
in this field. 

“The core of Biosignal’s technology are
compounds called furanones,” says Biosignal
director, Professor Peter Steinberg, who led
the initial discovery of furanones in the mid-
1990s with his UNSW colleague, Professor
Staffan Kjelleberg. The pair discovered that
Delisea pulchra, a humble seaweed growing in
Botany Bay, could resist colonisation by
bacteria, spores and larvae. 

“Furanones can be incorporated into
products such as contact lenses and catheters
to prevent bacterial growth and infections,”
says Steinberg. “Unlike traditional antibiotics
and biocides, furanones interfere with
bacterial communication systems to stop them
colonising surfaces. This mechanism of action
means they are less prone to the development
of bacterial resistance.”

Meanwhile, Australia’s largest manufacturer
of steel products, OneSteel, is testing the
commercial viability of using plastic waste as a
raw material in electric arc furnace (EAF) steel-
making, a new process pioneered by UNSW
materials scientist, Professor Veena Sahajwalla.

If the industrial-scale testing at OneSteel’s
electric arc furnace in Sydney is successful it
could be a financial and environmental win-win

by cutting the company’s reliance on coal,
reducing greenhouse gas emissions and finding
a better home for plastic waste than landfills. 

“Plastic is simply another form of carbon,”
says Professor Sahajwalla. “In making steel
there’s essentially no difference between the
polyethylene plastic in shopping bags, soft
packaging and some drink containers, and a
natural resource like coal.”

By adding plastic to slag under intense
temperatures Professor Sahajwalla and her
team have shown that polyethylene plastic
aids the “slag foaming” which is crucial to EAF
steel-making. The foam conserves energy in
the manufacturing process by sitting on top of
molten steel like an insulating blanket. The
research led by her has paved the way towards
the partial replacement of coal and coke as
feedstock for EAFs, as demonstrated in the
industrial-scale furnace of OneSteel. 

The building industry is also warming to the
idea of a new eco-friendly building material
that won’t cost the earth. UNSW scientists
have manufactured the new material from fly
ash, a fine mineral residue produced by coal-
fired power stations. This is a win for the
environment because fly ash is an
environmental pollutant typically buried or
dumped in disused mine shafts.

The breakthrough is the work of Dr Obada
Kayali and Mr Karl Shaw of UNSW’s Australian
Defence Force Academy who discovered a way
to “lock up” fly ash to produce strong,
lightweight bricks (Flash bricks) and building
aggregate (Flashag).

Flash Bricks are 28 percent lighter and 
24 percent stronger than comparable clay
bricks while the aggregate, Flashag, can be
used to make concrete that is 25 percent
lighter and 20 percent stronger than standard
products. This translates into lower
construction costs and fewer greenhouse
emissions because of lighter structures,
shallower foundations, cheaper transportation,
and lower use of cement and steel
reinforcement. 

The fly ash technology has two patents 
and licences have been issued for the UK 
and US markets. NewSouth Innovations (NSi),
the University’s commercialisation arm, is also
holding advanced licensing and production
negotiations with companies in The
Netherlands, South Africa, China and India.  n

Green innovations go global 
UNSW researchers are hitting the mark with products that
meet business and environmental needs. By Dan Gaffney

“ “Furanones can be
incorporated into products

such as contact lenses 
and catheters to prevent

bacterial growth.

S P E C I A L  G R E E N  I S S U E
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W
ith much of Australia in the grip of
drought and water shortages facing
most cities and major towns, it’s hard

to grasp the idea that Australia has a great
abundance of water.

While public and political interest has been on
the untapped rivers of the continent’s north as a
new source of fresh water, Ian Acworth is busy
trying to draw attention to the much greater
and more accessible water resources that lie
right beneath our feet.

Professor Acworth specialises in studying
groundwater, the subject of a major new UNSW
strategic research initiative.

The Connected Waters Initiative was given a
big kick-start by a generous $1 million donation
from Mr Gary Johnston, the CEO of Jaycar
Electronics, to fund the Gary Johnston Chair in
Water Management, the post held by Professor
Acworth.

The initiative has the dual aim of improving
the scientific and public understanding and
management of the interplay between
Australia’s groundwater and surface water
resources. The term “connected water” has
been coined to denote these interactions.

The initiative is jointly supported by the
Faculty of Science and the Faculty of

Engineering, a status that attests to the need
for more research and better management of
connected waters.

“Few Australians realise that they have vast
underground water reserves, even though they
will become increasingly important to the
nation’s resource security and economic
prospects,” Professor Acworth says.

“Surface water and groundwater have
traditionally been treated as separate resources,
not least because understanding the linkages
between the two was difficult. So long as both
surface and groundwater resources were easily
developed, little incentive existed to overcome
these difficulties.”

Change began in the 1990s, when it became
apparent that the world was moving into a new
climatic regime, with Australian conditions
flagged to become warmer and drier. This
drying trend, when combined with increasing
water demands to serve industrial and
population growth, have made it imperative that
connected waters are properly understood. 

Surface-ground interactions can have
significant implications for both water quantity
and quality. Seepage of fresh groundwater into
a river, for example, can be important in
maintaining flows during extended dry periods.

However, if the groundwater is salty, increased
groundwater discharge can have a negative
impact on river water quality.

Water flow regimes, water security, aquatic
ecology, salinity and nutrient loading can all be
affected by the flow of water between surface
water features and underlying aquifers. 

This new research hub will become one of the
University’s flagship research units, with funding
of some $8 million committed over seven years.
UNSW aims to be a national leader in this field.
UNSW is already committed strategically to
building significant capacity in climate change
as well, and obvious opportunities exist to link
these two research foci.

Together, they will further enhance UNSW’s
growing professional and public profile in
environmental sustainability. n

All at sea: The team at the Water Research
Laboratory (WRL) are working to protect our marine
environment by creating models for coastal
structures that use fewer materials and protect the
ocean from disastrous spills during storms and
cyclones. The models, created by senior engineer
James Carley (pictured) and his team, are site
specific and thoroughly tested using a wave machine.
For the past year the team has been working on
structures associated with liquid natural gas
infrastructure in north-west Western Australia.

Where waters meet
Millions of dollars are being invested in research that seeks
to protect a vast and valuable resource. By Bob Beale
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Recycled water: why we need it, 
why we’re nervous and what happens next …
By Victoria Collins

The right to water 
“I was really shocked by the number of people in the world
who are deprived of access to water,” says Cristy Clark of
her PhD research, which looks at whether the
commodification of water is at odds with the idea of water
as a human right. 

Cristy’s research focuses on Manila and Johannesburg,
and the effect that the privatisation of water has had in
those two areas.

“The privatisation of water delivery in Manila was initially
seen as a model that would protect everyone’s right to
water. However, the Asian economic crisis has turned the
situation into a nightmare where the water tariffs have gone
up by 500 percent,” says Cristy, from the Faculty of Law.

South Africa has gone further than any other country to
guarantee access to water, including enshrining the right to
water in their constitution. However, in Johannesburg the
commercialisation of water has led to the introduction of
pre-paid water meters that cut off access when the money
runs out, denying low-income households access to water.

“The contradictions of these two case studies provide
important lessons for Australia,” Cristy says. “We have a
government that is announcing a $10 billion water policy
but we haven’t had any community debate on how we
want to value our water — do we see it as an economic
commodity or do we want to prioritise individual’s rights.”

— Victoria Collins

G
reg Leslie believes the biggest difference
between water that comes from
desalination or recycling is the amount of

energy that was used to create it, not the taste
or the quality.

“We’ve moved from an age where we used
water to generate electricity, to an age where
we need to use electricity to make water,” says
the Associate Professor from the UNESCO
Centre for Membrane Science and Technology in
the School of Chemical Sciences and
Engineering. 

“We need to recognise that, however we
purify our water, the important difference is the
amount of energy we use. The quality of our
water will be the same either way,” he says.

Greg believes that this important difference 
is being superseded by the “yuck” factor
associated with recycled water, which he
attributes to the language that is being used to
describe the process. 

Professor Tony Fane, also from the UNESCO

Centre for Membrane Science and Technology,
has completed extensive membrane
development research in Singapore where
recycled water is already in use. He agrees that
terminology plays a major role in the public
perception of recycled water. 

“In Singapore they do not refer to recycled
sewage but to NeWater, meaning re-purified
used water. Used water there refers to treated
sewage,” he says.

Dr Stuart Khan, from the Centre for Water
and Waste Technology, recently completed a
report for the Local Government Association of
Queensland which looked at recycled water in
the US and Singapore. The report found no
negative health effects associated with drinking
recycled water. 

“In a real sense, all water molecules have been
recycled at one time or the other and the issue is
really length of the recovery cycle,” he says. For
‘fresh’ water, the recovery cycle may have been
thousands of years through slow natural

processes while ‘recycled’ water is recovered in a
matter of days (or hours). New technologies only
accelerate the recovery process.” 

Professor Adesoji Adesina from the Reactor
Engineering and Technology Group, says that
apart from public perception, recycled water
does face a technological challenge.

“While there is a decent suite of new
technologies for tertiary wastewater
reclamation, operational flexibility in meeting a
range of user-end demands has been a
significant drawback in the adoption of these
technologies,” he says.

However, according to Greg Leslie, finding 
the fastest and most effective ways to produce
drinking-quality water while using the minimum
amount of power is not the biggest challenge.

“We still have work to do but the problem
now is not a technical issue and it’s not a public
education issue. The biggest challenge facing
recycled water today is a lack of political
leadership,” he says. n

S P E C I A L  G R E E N  I S S U E



16 U N I K E N

F
ifty years from now, climate change 
will mean that the world is a different
place: imagine if you could travel

forward in a time machine and witness
exactly how global warming was affecting
Australia’s eucalypt forests and other 
native plants.

In effect, that’s just what Professor Ross
McMurtrie and colleagues are doing in an
intriguing and unique experiment in western
Sydney.

Professor McMurtrie, of the School of
Biological Earth and Environmental Sciences,
is part of an international research team that
has planted gum trees inside large enclosed
tent-like chambers that simulate what the
world’s atmosphere will be like in 2050.

These time machines should yield vital
clues about how Australia’s flora will respond

to higher levels of carbon dioxide, which will
be circulated within the chambers.

Gum trees and many other plants are
expected to grow bigger and faster, because
more carbon will be available to them from
the atmosphere to fuel their growth.

Because they may also need more water 
to grow faster, predicting their response is
difficult because rainfall patterns and
evaporation rates are also likely to change.

The study is backed by a $1.2 million grant
over three years from the Australian
Greenhouse Office and uses chambers lent
free of charge by Sweden University of
Agricultural Sciences (SLU). The research
team also involves scientists from the
University of Western Sydney, University of
Technology, Sydney, and NSW Department 
of Primary Industries. n

S
ydneysiders support the need to reduce
energy at home but a new report reveals
that few are doing anything about it.

Published by the UNSW’s City Futures 
Research Centre, the report is the first of 
its kind to reveal the knowledge, attitudes,
beliefs and intentions of Sydneysiders’ use 
of gas and electricity.

In the 12 months prior to the survey nearly
three out of five householders said that they’d
turned off lights in unoccupied rooms to save
energy. Surprisingly, this was the most
prevalent energy-saving behaviour identified 
by the survey. Other energy-saving actions
were less common: no more than one in five
people reported reducing heating or cooling 
in unused rooms, turning off standby buttons
or buying energy-efficient light bulbs and
energy-efficient devices.

“The survey results suggest that there is a
long way to go before Sydney householders are
fully behind the need to reduce energy
consumption in the home in order to assist in
the reduction of greenhouse emissions,” says
the report’s co-author, UNSW Professor Bill
Randolph. “With the exception of turning off
unused lights, there is little evidence that
energy-reduction practices are widespread.”

While energy-saving behaviours were
relatively uncommon, 82 percent of people
agreed that energy conservation was “very
important” and a further 14 percent rated it 
as “somewhat important”.

Asked about their intentions to reduce
energy consumption in the next 12 months,
three-quarters of those surveyed said they
would take some form of action. Over 70
percent said they would reduce room heating
and purchase energy efficient appliances.
Reducing room cooling in hot weather was the
least favoured action, although a clear majority
(60 percent) said they would consider this.

The survey found little support for increasing
energy prices as a means of encouraging
energy conservation. Of those who support
such a policy, roughly four in five thought an
increase of between one and ten percent would
be sufficient. Energy companies’ current pricing
policies were adjudged fair by twothirds of
electricity users and 73 percent of gas users,
and there were few complaints about the level
of current energy prices. 

Increasing the price of energy is
acknowledged as one means of encouraging
more careful use of energy,” says Professor
Randolph. “However, the desire for comfort and

convenience tends to over-ride any motivation
to be careful with energy consumption even if
the price was increased. For most of us, the link
between using an electricity-powered appliance
and paying for it is often too tenuous to make
conscious informed decisions.” n

Good intentions but little action
By Dan Gaffney

The tree chambers at Sydney’s Windsor.

The survey found that most common forms of heating
and cooling are electric fans (56 percent). 

Gum tree in a time machine
By Bob Beale

S P E C I A L  G R E E N  I S S U E
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W
hether it’s trying to work out the
environmental effects of climate
change, how to manage a conservation

area or which species are most vulnerable to
extinction, there’s a valuable lesson to be
learned from the past.

UNSW researchers of all kinds are involved in
piecing together Australia’s environmental history,
not just out of academic interest but because of
its power to predict what’s coming next.

Take, for example, the ongoing controversy
over how to manage fire and still maintain the
immense variety of plants and animals in
national parks and bushland remnants.

Dr Scott Mooney, a senior lecturer in the
School of Biological, Earth and Environmental
Sciences, has been trying to shed light on that
debate by delving into the fire history of the
greater Sydney region.

In field studies at Thirlmere Lakes, the Royal
National Park, the Blue Mountains, and Myall
Lakes National Park, Dr Mooney has been
studying ancient pollen and charcoal sediments
in old lake systems and swamps for clues.

The story they tell can then be cross-
referenced against the region’s geological,
archaeological and climate history. 

The sediments reveal a long history spanning
both Aboriginal and European occupation. 

One component of the change from Aboriginal
to European-domination is the unresolved
question of how fire activity, particularly
frequency, has changed. It is commonly thought
that fire was regularly employed by Aboriginal
populations for a variety of reasons and that fire
has since become less frequent and more intense.

Dr Mooney’s research suggests that
Aboriginal people strongly influenced fire
activity in some areas of the Sydney Basin,
perhaps in response to an increased risk of
large intense fires as a result of climate change. 

Yet fire history within the basin varies in time
and place. Large intense fires, for example, have
been occurring in the Blue Mountains area for at
least 5000 years. He concludes that it is therefore
inappropriate to apply a single fire regime to the
entire region for landscape management. 

Palaeontologists in the School have a 
much deeper time story to tell from their
excavations of the famous Riversleigh World

Heritage fossil site in Queensland.
Its superbly preserved fossils provide a

continuous record of animals and plants that
lived in northern Australia going back 25 million
years. They record four global “greenhouse”
cycles of warming and cooling. 

“They show that some species became
extinct, some retreated to the coast and high
country with the rainforests, and some adapted
to the drier conditions,” says Dr Sue Hand, 
a member of the team.

Giving wildlife room to move and corridors 
to move along, would therefore seem vital in 
the years ahead. n

Landscape’s history lesson
Armed with knowledge of how the environment has been
altered by climate change and human activity, UNSW
researchers hope to predict the future under global
warming. By Bob Beale

Climate change could have radical effects on
Australia’s alpine regions. New predictions are
that by 2050 virtually no snow will fall on the
Snowy Mountains. Bushfires will become more
frequent and severe.

Aside from major ecological changes, UNSW
researchers say an equally great worry is that
water yields are likely to plummet, with serious
consequences much farther afield, particularly
for the Murray—Darling river system.

Not only will much less snow fall, but
research shows that massive regrowth of gum
trees after bushfires can sharply reduce
surface run-off to rivers and dams for up to
30 years. A landmark study is now under way
to monitor the complex interplay between
water, soil, trees and fire in the high country. 

The new $1.7 million High Country Fuels and

Ecosystem Functions (HCFEF) research project
involves scientists from three Australian
universities, the Bushfire Co-operative Research
Centre, CSIRO and international institutions.

A large network of instruments has been
set in place to monitor temperature, air,
rainfall, soil moisture, carbon levels and even
sap-flows in trees to directly measure the
effects of seasonal and climate change. 

“Australia’s high country is crucial to water
flows in the Murray—Darling Basin,” says
Professor Mark Adams, of the UNSW Laboratory
for Ecosystem Science and Sustainability.
“Water and hydro-electricity generated in the
high country feed cities, agriculture and much
of Australia’s economy. Fire poses a major
threat to alpine water security.” n

— Bob Beale

Fire in the snow
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West, beyond the deep valleys, cool
temperatures and quaint towns of the Blue
Mountains, lies a patch of farmland struggling
with degradation and viability.

An area from Lithgow to Mudgee on the
western edge of the Blue Mountains World
Heritage Area is the target of a unique pilot
project involving the reafforestation of
degraded farm land. A range of native trees
and shrubs will be used that are adapted to the

low rainfall and high temperatures anticipated
under climate change conditions. 

“What we would like to see is a combination
of native trees, such as Mallee and native
hardwoods, planted on degraded areas which
are in some cases, simply unusable,” says 
Dr John Merson, from the Graduate Research
Program in Environmental Policy and
Management, in the Faculty of Arts and Social
Sciences, who is overseeing the project.

The trees would be lopped regularly,
mimicking what would happen in a bushfire.
The offcuts could be used for timber, biofuels
and possibly localised electrical generation,
creating new products and mixed sources of
income while attracting new industries to 
the region.

“Another value of reafforestation is that it
enhances biodiversity, reduces salinity and
absorbs carbon dioxide,” says Peter Ampt, who
is the manager of the FATE program (Future of
Australia’s Threatened Ecosystems) at UNSW.
“If the sequestered carbon is traded, this would
be more valuable income for farmers.”  n

A multidisciplinary team of UNSW academics is
working on creative ways to tackle the carbon
dioxide emissions emanating from Australia’s
heavy reliance on coal-fired power stations.

As part of the Cooperative Research Centre
for Greenhouse Gas Technologies (CO2CRC), the
Schools of Petroleum Engineering and Chemical
Engineering have for several years been
studying the costs of carbon capture and
geological storage (CSS) for major emission
sites across Australia.  

CCS involves capturing (separating) CO2 from
power station flue gases and other industrial
sources, compressing it to high pressure, and
transporting it to sites where it can be injected
into subsurface reservoirs and stored in
perpetuity. 

The team has established the costs of CCS for a
range of possible projects and have made detailed
analyses of future cost trends if predicted
advances in capture technology come to fruition.  

Meanwhile, UNSW researchers involved in the
CRC for Coal in Sustainable Development are
researching so-called “clean coal” technologies.
Dr Emil Ikeda, Dr Lila Gurba and Professor Colin

Ward  (School of Biological, Earth and
Environmental Sciences) are working with
Professor John Stubington (Chemical
Engineering) on power system evaluation. 
Coal quality has a large impact on the 
thermal efficiency of the power plant and the
CO2 emissions.  This project investigates the
plant performance that might result from the
use of different Australian coals in advanced
power generation technologies.

Other research involves reducing the impact
of coal-based power generation through better
ash disposal and the effectiveness of unmined
coal seams for underground CO2 storage. n

Active sculpture

Back from the brink
By Susi Hamilton

Greening coal

What role can art play in communicating environmental issues? 
At the Environmental Research Institute in Art (ERIA), COFA
researchers have been developing projects that focus on the
sustainability of electronic public art from fabrication to
installation. 

Based at the Sydney Olympic Park Armory in Homebush, ERIA
was established in 2005 by COFA’s Dean, Professor Ian Howard,
and School of Art lecturer Allan Giddy. Using the expertise of
UNSW colleagues, particularly in the Photovoltaic Special Research
Centre, Giddy and his team have produced several environmentally
themed exhibitions utilising UNSW innovations in solar-cell
production and other “green” technologies.

“In recent months there has been a huge increase in interest,
mostly from the public and business, in what we are doing,” says
Giddy. “Art can function both as a touchstone for communication
of zeitgeist, and as a set of practical templates for construction of
objects and energy systems for use in the public arena.” n

— Erin Rutherford

Right: Ice Heart by Allan Giddy. A small glass chamber is cooled to freezing by a
solar-powered refrigerator unit, containing a heart moulded from ice. Solar cells
lying on beach towels around a tiled pyramid provide the energy with which the ice
heart is maintained. During the day batteries are topped up to assist night cooling. 

S P E C I A L  G R E E N  I S S U E
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O
pponents of renewable energy are
disseminating the fallacy that renewable
energy cannot provide base-load power,

namely power that is available 24 hours a day
seven days a week. They claim that renewable
energy is intermittent, switching on and off
frequently.  

Even base-load coal-fired power stations fail
unexpectedly and so require some back-up. The
following renewable energy sources have
similar variability to coal power and therefore
can substitute directly for it:

l Bioenergy, based on the combustion 
of crops and crop residues, or their
gasification followed by combustion 
of the gas. 

l Hot rock geothermal power, which is 
being developed in South Australia 
and Queensland. 

l Solar thermal electricity, with low-cost
overnight heat storage in water or rocks
or a thermo-chemical store.

Other renewable electricity sources (such as

wind, solar without storage, and run-of-river
hydro) have different kinds of variabilities from
coal power and so have to be considered
separately. 

Although a single wind turbine is
intermittent, this is not generally true of a
system of several wind farms, separated by
several hundred kilometres and experiencing
different wind regimes. The total output of such
a system generally varies smoothly and rarely
experiences a situation where there is no wind
at any site. As a result, this system can be
made as reliable as a conventional base-load
power station by adding some low-cost peak-
load gas turbines that are only operated
occasionally as required. Thus even large-scale
wind power can replace base-load coal.

A more detailed non-technical discussion is
given on the Energy Science website
www.energyscience.org.au, Fact Sheet no. 16. n

* Dr Mark Diesendorf is a senior lecturer with
the Institute of Environmental Studies.

W
hen he began conducting regular
aerial surveys of inland Australia's
waterbird populations more than

25 years ago, Richard Kingsford could count
on seeing massive flocks of them like
snowstorms below his aircraft.

Pelicans, ducks, swans, ibis, egrets and
many more gathered in huge numbers after
good rains, feeding and breeding on more
than 2000 marshes, swamps, lakes,
billabongs, estuaries and other wetlands
across eastern Australia.

Now, sadly, many of those birds are gone.
Professor Kingsford, of the School of
Biological, Earth and Environmental Sciences,
has charted their decline. The birds have not
gone elsewhere, they have gone. 

The reasons for their disappearance are
complex. A number of harsh droughts —
perhaps related to climate change — have
played their part. But human interference
has compounded the problem.

Regulation of river flows, dams, diversions
of water from wetlands and irrigation
schemes have all effectively imposed a
near-constant state of artificial drought.

Just as birds have suffered, so have many
other animals and plants that once relied on

periodic flooding to fuel their boom-and-
bust lifestyles.

If climate change further reduces the
overall supply of water, we may be facing
serious ecological trouble unless more water
is made available for environmental reasons,
Professor Kingsford says.

He welcomes the Federal Government's
recent moves to put $10 billion towards
achieving a coordinated water plan for the
Murray—Darling and Great Artesian basins,
which includes buying back water rights
from irrigators to free up more water for
environmental flows.  His major concern
remains with the amount of water to be
returned to the environment through water
savings. He argues that the predicted 
50 percent of water saved through
efficiencies may not be enough. 

He also warns against the recent
proposal that "wasted" water from the
Burdekin River in Queensland be diverted
south to the Murray-Darling Basin.  "What
we're understanding as ecologists is there is
no wasted water, that water is
fundamentally important for inland systems
and for marine systems where rivers empty
into the sea," he says. n

Renewable energy as base-load 
By Dr Mark Diesendorf

Flight of the waterbirds Putting the 
business case
Research on salinity being carried out at UNSW
could have a bearing on how the government
invests billions of dollars earmarked for water
quality and land management.

The project, which is supported by the Bureau
of Rural Sciences and has Australian Research
Council funding, looks at environmental
management from an economic perspective.

“We look at the relative strengths of price and
quantity instruments as mechanisms for
achieving improved environmental
management,” says one of the project’s chief
investigators, Professor Kevin Fox from the
School of Economics.

“That might mean charging irrigators more
for water, or it might mean using a tax or a
regulation to stop pollutants at the point of
source, or some combination of these
instruments,” says Professor Fox.

Part of the project looks specifically at the
effect of salinity on farm production. 

Results will initially be applied to salinity
management, but could be generalised to the
management of other environmental problems,
says Amy Cheung, a PhD candidate who is
working on the project. n
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I
t is beyond doubt that climate change is
occurring and that human-induced causes
are contributing to this change. A large part

of the research community has been voicing
this for some years but now reports such as
the IPCC Stern Report, recent CSIRO reports
and the 24th Governing Council meeting of the
United Nations Environment Program together
with active campaigners such as Al Gore have
helped bring prominence to these arguments to
disbelieving politicians. 

We have taken bold steps in securing
ourselves against terrorism in recent times
while a much larger threat to our fundamental
rights, safety and security looms large from
consequences of climate change. Even the
same order of expenditure may be needed for
research, innovation and implementation to
tackle this looming threat. 

Built environments are the most visible
impact of humans on the planet. In search for
higher levels of comfort and amenity our
lifestyles are now built on high levels of
consumption and waste. Can we change this
around without compromising our real needs
for health and wellbeing?  

Can we develop cities where a good level of
harmony exists between the built and natural
environments. Is good land-use planning
sufficient? I happen to be involved in three
United Nations Environment Program projects
exploring this in China (Wuxi and Angi Cities
and Chongming Island). Are there measures,
indicators, tools (predicting, monitoring and
action-based) that can be deployed? How to
(and who does) determine the balance between
socio-cultural, economic and environmental
developments. How can we trade-off the
benefits of tourism against the adverse impacts
of transportation and other infrastructure and
to what extent can ecological services be
commoditised without sustainability
considerations? In many cases human factors
are important but achieving behavioural
change requires education. The UN Decade 
for Education for Sustainable Development 
(2005—14) seems to have started with fanfare
but is hitting obstacles. 

In all this a striking factor is the complexity
of the problems we are dealing which are
multidisciplinary in nature. In fact the

distinguishing factor about sustainability is the
interdependencies and interconnectedness of
the issues. This calls for a strong focus on
multi-disciplinary research and education. 

A group of senior researchers at UNSW have
been collaborating through the Kensington
Group — a leading think-tank on urban and
regional sustainability. This group focuses on
value-added multidisciplinary research (in
addition to what the individual centres
conduct). Our individual discipline-based
centres such as those in renewable energy,
energy storage, energy policy, material
recycling, climate change science; natural
ecosystems are leaders in their area. There is
no critical mass of research in the multi-
disciplinary aspects of applied knowledge in
this field.  The time is right to grow this group
into an institute which can seek high levels of
industry funding, attracting world-class
researchers to form a centre of excellence in
research in this field with a key focus on
multidisciplinary and applied research. 

In practical terms the built environment is a
test bed for most of the technologies, tools,
materials and systems being developed in the
individual centres. A proactive approach to

defining products, developments and
demonstrations will unravel major
opportunities for research.  Application of
climate-change knowledge into city/buildings 
of the future, application of sustainable
technologies such as renewable energy and
storage and application of innovative new
materials to actual projects including designer
and end-user participation in conception and
design of these technologies and materials 
are very important.  

The whole area of urban/regional policy,
buildings and infrastructure management
require innovative approaches which are going
to be driven by multidisciplinary teams in the
future.  Hence a leading institute in this area
will have immense opportunities for
international leadership in this field.  UNSW 
has collaborations with organisations such 
as the United Nations Environment Program
whereby our work can extend into Asia—Pacific
countries.  Many of the top universities in
Australia and the region are developing a
critical mass of researchers in the area of
sustainability and UNSW needs to build on 
its past successes and take leadership in this 
field or be left behind.  n

By Professor Deo PrasadLAST WORD         

Joining forces in the fight on climate change
Securing ourselves against environmental disaster may require as much effort as the fight on
terrorism. One approach to the problem lies within our own ranks.


