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THE CRISIS IN AGEING
Technology to manage the challenges in healthcare

The 2017 Dialogue will explore the health challenges of 
Australia’s ageing population. Entrepreneurs, decision makers, 
government officials, researchers, academics and business 
leaders will have the opportunity to exchange ideas and 
together explore:

n The role of technology in active ageing

n�Leap-frog technologies: looking into the future of health 
technology

n�Opportunities and challenges of the shift towards 
personalised healthcare

n�Using technology to prepare for, adapt to, and mitigate the 
challenges in the evolving health sector

The Dialogue will examine if health technology can help 
Australia rise to the challenge of adapting to the ageing face 
of the Nation, in order to mitigate issues of rising and shifting 
healthcare costs and needs. It will highlight ATSE’s consistent 
commitment to leading the public discussion on Australia’s 
future prosperity with a focus on using the best of Australian and 
international technologies to address our national challenges.

Keynote Speaker

The keynote speaker will be Mr Hal Wolf, a Director of the 
Boston-based The Chartis Group and its National Director of 
Information and Digital Health Strategy. The Chartis Group 
provides strategic and economic planning, value-based care, 
clinical transformation and information technology consulting 
services and decision support tools to the leading healthcare 
providers in the US.

With nearly 35 years of experience, Mr. Wolf is respected 
internationally as a healthcare and informatics executive. He leads 
the firm in supporting providers and healthcare organisations 
in the development of integrated information and digital health 
strategies. Mr. Wolf’s areas of expertise include integrated care 
models, mhealth, product development, marketing, distribution, 
information technology and innovation implementation.

Mr. Wolf is the Vice-Chair of the Healthcare Information 
and Management Systems Society (HIMSS), Chair of the 
International Care Delivery Alliance and a past board member 
of the Certification Commission for Healthcare Information 
Technology. He is a visiting professor for Maersk Mc-Kinney 
Moller Institute at the University of South Denmark and for 
the Centre for Innovative Medical Technology at the Odense 
University Hospital in Denmark.

For more information on the Dialogue program and issues 
paper see www.atse.org.au/ageing

The Academy’s National Technology Challenges Dialogue is a one-day event  
and will take place in Brisbane on Wednesday 14 June 2017

PRINCIPAL SPONSOR

BRONZE SPONSOR

SILVER SPONSOR
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The minerals we help to mine shape the world  
we live in. 

An Australian company with a global footprint,  
Orica has operations in more than 50 countries and 
customers in more than 100. On average, we deliver 
1,500 blasts every day.

We’re focused on developing long-term 
partnerships with our customers to reduce the total 
costs of mining, improve productivity and achieve 
sustainable environmental outcomes. 

We combine the progressive thinking of our Global 
R&D and Technical networks to find solutions for the 
challenges encountered at every stage of the mining 
value chain. 

To deliver for our customers, we rely on excellence in 
Science, Technology, Engineering and Mathematics. 

We are therefore proud to be the principal Sponsor 
of ATSE’s STELR Project and to have helped more 
than 400 schools in Australia and beyond become 
STELR schools. 

orica.com

Blasting Systems l Ground Support l Mining Chemicals

Clever
resourCeful 
solutions
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The landmark December 
2015 Paris Agreement, 
adopted at the 21st Session 
of the Conference of the 
Parties to the UN Framework 

Convention on Climate Change (UNFCCC), 
known as COP21, marked a dramatic turn in 
global climate effort. 

It established a new framework combining 
nationally determined contributions (NDCs) 
with new multilateral mechanisms aimed at 
ensuring transparency and accountability, and 
promoting greater ambition over time. 

The Paris Agreement was the culmination 
of more than five years of negotiations to 
develop a new agreement to endure beyond 
the Kyoto Protocol. The Paris Agreement is the 
first climate deal with universal contributions 
to mitigation and adaptation action.

The Agreement sets an unambiguous 
goal to hold global warming to “well below 
2°C” and to pursue efforts to limit the 
temperature increase to 1.5°C above pre-
industrial levels. In order to maintain pace 
with climate science, population trends 
and technology developments, the Paris 
Agreement requires a global stocktake of 
mitigation action every five years from 2018, 
with the expectation that countries ratchet 
up their ambition to the close the gap in line 
with meeting the 1.5°/2°C target. 

The Paris Agreement also includes the 
provision of climate finance, technology 
development and transfer, new market and 
non-market initiatives, and work programs to 
share individual adaptation efforts. 

Under the Agreement, all parties have 
agreed to enhance ‘adaptive capacity’ and 
many countries have already set out adaptation 

BY LORRAINE STEPHENSON
lcstephenson@lightningconsulting.com.au

T
priorities in their NDCs. Countries 
are called upon to carry out national 
adaptation planning processes, 
implement actions to adapt and build 
resilience, and monitor, evaluate and 
learn from adaptation plans, policies, 
programs and actions. Each country 
is required to submit and periodically 
update an adaptation communication, 
which summarises adaptation 
priorities, efforts and support needs.

Although the agreement 
is designed to apply from 2020 
onwards, the unprecedented political 
momentum seen in Paris carried into 2016, 
with countries moving faster than anticipated 
to ratify the agreement and bring it into force. 
The threshold for entry into force – formal 
acceptance by 55 countries accounting for 
at least 55 per cent of global emissions – was 
reached on 4 October and the agreement 
took effect one month later – on the eve of 
COP22 in Marrakech in November 2016. 

Patricia Espinosa, Executive Secretary 
of the UNFCCC, said: “The landmark Paris 
Agreement set the course and the destination 
for global climate action. Here in Marrakech, 
governments underlined that this shift is now 
urgent, irreversible and unstoppable.”

Marrakech was an important transitional 
event, pivoting from the years of negotiation 
that produced the Paris Agreement, to a new 
phase focused on implementation. While 
the Paris Agreement defines parties’ basic 
obligations and establishes new procedures 
and mechanisms, extensive elaboration 
is required to implement the agreement. 
The extensive set of decisions required for 
implementation is known loosely as the ‘Paris 

Rule Book’. Last November, the Marrakech 
Action Proclamation was endorsed and 
governments set 2018 as the deadline to 
complete the Rule Book to operationalise the 
Paris Agreement. 

By 10 May 2017, 195 countries had signed 
the Paris Agreement and of these, 145 have 
now ratified – representing about 83 per cent 
of global greenhouse gas (GHG) emissions. 
Australia ratified the Paris Agreement on 9 
November 2016.

The United Nations Emissions Program’s 
(UNEP) Emission Gap Report 2016 suggests 
that the aggregated NDC actions of the 165 
submissions (conditional and unconditional) 
will reduce global GHG emissions from 
today’s projected level of 59.4 Gt CO2e 
(gigatonnes of CO2 equivalent) in 2030 (based 
on current policies settings) to 53.4 Gt CO2e. 
However, these pledges represent only about 
one-third of the required global reductions by 
2030 to align with 2°C pathways for 2100. 

The projected gap of 12 Gt CO2e for 
the 2°C target and 15 Gt CO2e for the 1.5°C 
target (roughly equivalent to taking all cars 
in Europe off the road for 12 to 14 years) 
will require all major economies to increase 

Paris commitments mean  
some work for Australia
OUR CHANGING CLIMATE  Australia is the 13th largest GHG emitter in the world.  
Our mitigation target must constitute an effective response to climate science and  
represent a fair share of the global collective burden.

ATSE’s Climate Change Adaptation and 
Mitigation Working Group, chaired by 
ATSE Director Dr Paul Greenfield AO 
FTSE, is currently developing an ATSE 
Position Statement on climate change 
adaptation and mitigation.

Australia’s Foreign Affairs Minister 
Julie Bishop addresses the Paris 

conference.
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partnerships with our customers to reduce the total 
costs of mining, improve productivity and achieve 
sustainable environmental outcomes. 

We combine the progressive thinking of our Global 
R&D and Technical networks to find solutions for the 
challenges encountered at every stage of the mining 
value chain. 

To deliver for our customers, we rely on excellence in 
Science, Technology, Engineering and Mathematics. 

We are therefore proud to be the principal Sponsor 
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than 400 schools in Australia and beyond become 
STELR schools. 

orica.com

Blasting Systems l Ground Support l Mining Chemicals

Clever
resourCeful 
solutions

OR059_Stelr A4 Ad.indd   1 14/08/15   9:17 AM



FOCUS  |  JUNE 2017

www.atse.org.au4

FISH, the industry magazine for the Fisheries 
Research and Development Corporation (FRDC), is 
now available for iPad. The new digital version of FISH 
makes the entire printed magazine available free of 
charge including industry analysis, fisher interviews 
and research news.

FISH magazine is available as 
an app.  
Please follow these steps:

• Open Google Play or the App 
Store on your device

• In the search function type:  
FRDC FISH Magazine.
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their ambition during the stocktake process 
as it is estimated that all current conditional 
and unconditional commitments are only 
consistent with staying below an increase in 
temperature of 3°C by 2100.

All countries will therefore need to do 
more to move the global emissions trajectory 
to a pathway for 1.5°/2°C. It is therefore likely 
that Australia will come under international 
and domestic pressure to consider options to 
strengthen the existing NDC.

Australia’s GHG emissions represent about 
1.46 per cent of global emissions. While this 
may seem to be a small share, Australia is the 
13th largest emitter in the world. Only seven 
countries have emission shares greater than 
two per cent of global levels (see Table 1).

Australia’s mitigation target must 
constitute an effective response to climate 
science and represent a fair share of the 
global collective burden.

Australia still has ongoing obligations 
under the Kyoto Protocol – the current 
international commitment is to reduce GHG 

emissions to 5 per cent below 2000 levels by 
2020 (equivalent to 13 per cent below 2005 
levels). As a result of Australia outperforming its 
Kyoto Protocol First Commitment Period target 
(2008–12), it is able to carry forward its surplus 
which should ensure that it will meet the 
Second Commitment Period target for 2020.

Under the Paris Agreement, the Australian 
NDC outlines a target to reduce GHG emissions 
to 26 to 28 per cent below 2005 levels by 2030. 
This will require an annual rate of reduction in 
emissions over the decade 2020–30 of 1.7 to 
1.9 per cent, compared with the rate of 0.9 per 
cent in this decade 2010–20.

The Australian Government’s Climate 
Change Authority (CCA), in its review of 
Australia’s emissions reduction goals, 
used 2000 as the base year. If the CCA’s 
recommendations were converted to a 2005 
base year, they would imply a 2025 target 
reduction of 36 per cent and a 2030 range 
of –45 to –63 per cent. The CCA’s analysis of 
Australia’s 2030 target (using a 2005 base year) 
against other major economies suggests that 

it falls short in comparison with, for example, 
the UK (–61 per cent), Switzerland (–51 per 
cent), Germany (–45 per cent), Norway (–44.5 
per cent), the US (–35 to –39 per cent), Canada 
(–30 per cent) and New Zealand (–30 per cent).

It is clear that meeting the NDC 
commitments will involve costs. However, if 
Australia were to slip behind efforts being 
made in comparable countries, it is likely that 
it will face large catch-up adjustments over 
the next decades.

Mitigation costs can be at least partially 
offset by avoiding some of the adaptation 
costs (if global action is effective) and by 
driving benefits associated with the shift to a 
lower-carbon economy. Within Australia, the 
mitigation costs will have variable distributional 
impacts across sectors and regions. 

The key challenge now is for the Australian 
Government to design and implement a suite 
of cost-effective policies that allow business and 
the community to take action at least aligned 
with the pledged 2030 emissions trajectory. 
These policies must provide sufficient certainty 
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to drive investment and at the same time be 
designed to allow for ratcheting up the level of 
ambition in line with international stocktakes 
under the Paris Agreement.

Australia’s annual GHG emissions for 
2016 are estimated to be 536.5 Mt CO2e, 
representing an increase of 0.8 per cent on the 
previous year’s emissions. The national GHG 
emissions inventory highlights that the energy 
sector is the major source of emissions, with 
nearly 80 per cent of total national emissions. 
Sectoral emissions are shown in Table 2.

Since 1990, emissions from the Energy 
and Industrial sectors have been steadily 
growing but have been largely offset by the 
dramatic reductions in the Land Use, Land 
Use Change and Forestry (LULUCF) sector. 
The LULUCF sector represented only 0.32 per 
cent of national emissions in 2016, therefore 
no further meaningful savings are available. 
It will be a significant challenge in the period 
2020–30 to reverse the trends and reduce 
emissions from all of the remaining sectors.

National emissions can also be 
disaggregated by economic activity. When 
direct and indirect (electricity generation 
emissions assigned to end users) emissions 
– Scope 1 and Scope 2 – are allocated to 
economic activities, it is clear that all sectors 
have a role to play in achieving the emission 
reduction targets. Emissions are shared across 
Manufacturing (22 per cent), Residential (20 
per cent), Agriculture (18 per cent), Mining (18 
per cent), Construction and Services (16 per 
cent) and Transport (six per cent).

Australia’s policy position will be 
informed by the Climate Change Review 
2017 being undertaken by the Department 
of the Environment and Energy. The urgent 
priority is to ensure that current and new 
policies are designed for cost-effective and 
equitable mitigation and are able to ramp-up 
to meet any future increases in the Australian 
emissions reduction target.

Enhanced pre-2020 and pre-2030 action 
will reduce the transitional challenges 
associated with the necessary shift in 
emissions pathways, reduce the lock-in of 
carbon and energy-intensive infrastructure 
in society and the energy system, encourage 
the rapid deployment of state-of-the-art 
technologies, and spur near-term learning 
and development of technologies that will be 
essential in the long term.

Australia will look very different in 2030 

as the world moves to a 1.5°/2°C pathway. The 
opportunity is to innovate, build resilience 
and foster our competitive advantages to 
delink economic and social prosperity from 
GHG emissions growth to build a sustainable 
future. ¤

Dr Lorraine Stephenson FTSE is a non-executive Director 
with Good Environmental Choice Australia; Member, 
Technical Advisory Board, Energy Action (Australia) Pty 
Ltd; Chair of the Knowledge Sharing Plan for Lakeland 
Solar + Battery Project; and a Member of the NSW 
Climate Change Council. She is also the Founder & 
Principal Consultant of Lightning Consulting Services, 
an independent strategic advisory firm. She has more 
than 35 years of industry experience and has been 
involved in sustainability and climate change initiatives 
since 1998. She has formal governance qualifications.

Table 2 Annual emissions (Mt CO2e).

Sector 2016 2013 1990

Energy total 421.3 (78.5%) 410.1 292.8

 Energy – electricity
 Energy – stationary (ex electricity)
 Energy – transport
 Energy – fugitive emissions

189.0 (35.2%)
98.2 (18.3%)
93.4 (17.4%)

40.7 (7.5%)

187.0
92.1
92.0
38.9

129.6
65.7
61.4
36.1

Industrial processes and product use 34.1 (6.3%) 32.5 26.1

Agriculture 67.3 (12.5%) 72.4 80.1

Waste 12.0 (2.2%) 11.9 19.7

Land use, land use change and forestry 1.7 (0.32%) 6.7 131.9

National inventory total 536.5 533.6 550.6

TABLE 1 Global share of greenhouse 
gas emissions.

Country %

1. China 20.09

2. USA 17.89

3. Russia 7.53

4. India 4.10

5. Japan 3.79

6. Brazil 2.48

7. Germany 2.56

8. Canada 1.95

9. Korea 1.85

10. Mexico 1.70

11. UK 1.55

12. Indonesia 1.49

13. Australia 1.46

14. South Africa 1.46

FURTHER READING
Paris Agreement, http://unfccc.int/paris_

agreement/items/9485.php
Paris Agreement Tracker, http://cait.wri.org/

indc/#/ratification
Climate Action Tracker, http://

climateactiontracker.org/countries/
australia.html

Climate Change Authority, http://
climatechangeauthority.gov.au/
publications

Climate Change Review 2017, http://www.
environment.gov.au/climate-change/
review-climate-change-policies

National Greenhouse Gas Inventory, http://
ageis.climatechange.gov.au/NGGI.aspx

ATSE Focus welcomes letters from readers  
in response to published article or on  

technology related topics. Please keep  
letters brief. Longer letters may be run as 

contributed articles.
Please address to editor@atse.org.au



One of Australia’s most innovative young 
engineers will win the 2017 Batterham Medal.
NOMINATIONS OPEN 1 JUNE AND CLOSE 31 AUGUST.

The Batterham Medal is an early career award for a graduate engineer 
who has achieved substantial peer/industry recognition for his/her work 
in the past five years. The Academy administers the award on behalf of the 
Group of Eight Deans of Engineering and Associates and the Medal will be 
awarded at ATSE’s Oration Dinner on 24 November 2017 in Sydney.

The winner will receive the Batterham Medal and a cash prize of $5000.

THE WINNER WILL BE AN ENGINEERING GRADUATE OF AN 
AUSTRALIAN UNIVERSITY, UNDER 40 AT 1 JANUARY 2017 AND WILL:

1.   have demonstrated excellence, innovation and impact in a field of engineering;

2.   be clearly acknowledged by peers for a signature contribution to engineering in the  five 
years prior to his/her nomination; and

3.   have advanced the standing of the engineering profession.

The Batterham Medal recognises Professor Robin Batterham AO FREng FAA FTSE, an Australian 
science and technology leader who was Chief Scientist of Australia from 1999 to 2006, President of the 
Academy from 2007 to 2012 and is Kernot Professor of Engineering at the University of Melbourne.

THE BATTERHAM MEDAL GUIDELINES AND NOMINATION FORM ARE 
AVAILABLE AT www.atse.org.au/batterham-medal

NOMINATE AN INNOVATIVE YOUNG ENGINEER TODAY.

BATTERHAM 
MEDAL 
FOR ENGINEERING EXCELLENCE

AUSTRALIAN ACADEMY OF
TECHNOLOGY AND ENGINEERING

BatterhamMedal_17Advert.indd   1 15/03/2017   4:14 PM
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sources and construct interconnected water 
supply grids.

Our capital cities are now more resilient, 
but urban population adds demand, and 
the underlying trend of climate change 
exacerbates the usual challenge of variability. 

CHANGING CLIMATE
Australia has experienced a warming trend of 
nearly 1°C since 1910, against a background 
of year-to-year variability, consistent with 
warming in the surrounding oceans. Very 
warm monthly maximum temperatures (at 
two standard deviations) have increased in 
frequency five-fold.

The duration, frequency and intensity of 
extreme heatwaves have increased across large 
parts of Australia, impacting on the health and 
mortality of the most vulnerable. Tragically, 370 
deaths were linked to the heatwave preceding 
Black Saturday in Victoria in 2009, more than 
double the 173 who died in the bushfires.

Changes in rainfall distribution and 
timing are associated with changes in global 
circulation patterns, such as the expanding 
Hadley Cell, and the related southward 
movement of the sub-tropical ridge. The 
poleward migration of winter rain bearing 
westerlies has implications for water supplies 

John Howard’s 2007 
statement heralded a 
future rebalancing of 
irrigation, environmental 
and community demands, in 

recognition of past failures, and the challenge 
of climate change. 

Climate variability and change challenges 
water managers to answer the questions ‘How 
is climate change impacting on rivers and 
aquifers?’, ‘How might future water availability 
change?’ and ‘What inflows should I expect in 
the coming months and years?’.

The Australian instrumental record of 
rainfall and streamflow is relatively short 
(reliable rainfall records from 1900), so we’re 
unlikely to have experienced the full range of 
conditions, as paleo-studies reveal.

Australia has highly variable rainfall, 
lurching from drought to flood and back. We 
require much greater water storage to achieve 
comparable water security than other countries, 
due to the variability of our mean annual 
streamflow, ranked third highest in the world.

Even so, the influence of El Niño has even 
seen the combined storage volume of Lake 
Hume and Dartmouth Dam plummet by as 
much as 73 per cent in just 18 months or so, 
on six occasions since 1981. This was starkly 

evident during the Millennium Drought (1997 
to 2009), distinguished by an absence of ‘very 
wet’ months over south-eastern Australia for a 
remarkable 180 consecutive months.

THE MILLENNIUM DROUGHT
Anxiety over running out of water was 
palpable during the Millennium Drought. 
Major water storage systems fell to 17 to 
18 per cent of capacity (Murray–Darling, 
Brisbane and Perth); 26 per cent in 
Melbourne; and 35 per cent in Sydney. 

As a result of the drought, in 2002-03 
farm GDP and rural exports fell by 24 and 27 
per cent respectively, agricultural income 
fell by 46 per cent and agricultural related 
employment fell by about 100,000 jobs. The 
economic cost of water restrictions in cities 
was at least $1 billion.

The national water security crisis 
led to emergency intervention by the 
Commonwealth and State governments 
entailing multi-billion-dollar investments. 
In 2009-10 water infrastructure engineering 
construction peaked at more than $9 billion – 
triple that of typical levels.

A herculean effort was required from 
an industry that employs more than 40,000 
Australians, scrambling to diversify water 

What’s climate change  
doing to our water?
OUR CHANGING CLIMATE  “In the face of this protracted drought and the prospect of long-term  
climate change we need a radical change in our water management practices.”  
 – John Howard, Prime Minister, 25 January 2007. 

J

BY GRAHAM HAWKE
graham.hawke@bom.gov.au

The 17 mile regulator on the East Goulburn Main Channel in the Shepparton Irrigation District, managed by Goulburn–Murray Water.  PHOTO: MICHAEL KAI FOR RUBICON WATER
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that traditionally fill over the cooler season. 
This change is most evident in decline 

in cool season rainfall in the south-west of 
Western Australia (May–July rainfall has 
reduced by around 19 per cent since 1970) 
and projections indicate continued drying 
trends. In south-eastern Australia declines 
were observed (11 per cent since the mid-
1990s in the April–October growing season). 
This also reduced streamflow in major river 
systems. Projections indicate a likely drying in 
the cool season, but less clear in summer.

Changing catchment rainfall–runoff 
response is also amplifying streamflow 
variability. Streamflow typically reduces by 
around two or three times the percentage 
reduction in rainfall. Over the past few decades, 
again in south-west Western Australia and also 
western Victoria, streamflow has reduced by 
even more than expected, reaching reductions 
projected for the middle of the 21st century.

Conversely, recent decades have seen an 
increase in wet season rainfall, particularly in 
north-west Australia.

A robust projection of climate change 
is that extreme rainfall will increase. Water 
planning will need to factor in such increases, 
even in a climate of overall rainfall reduction. 
Water managers cannot assume the historical 
record of rainfall and streamflow is a reliable 
indicator of the future. Rainfall records can, 
and will, be broken. 

The Bureau of Meteorology’s new seasonal 
dynamical forecasting model (ACCESS-S) 
promises improved and more accurate 
outlooks. Finer model resolution, increasing 
grid cells for Australia from 120 to 2000, enables 
more localised representation. Outlooks will be 
updated weekly rather than monthly. The new 
model also shows signs of improvement over 
the hard-to-predict autumn period. 

Water managers will soon be able to 
better plan ahead with probabilistic rainfall 
outlooks and streamflow forecasts.

Research is seeking to better understand 
the links between large-scale drivers of 
Australian rainfall and their links with climate 
change.

SUPPLY AND DEMAND
The perpetual challenge of a water manager 
is to balance supply and demand. Supply 
augmentations deployed in the past decade 
include: urban rainwater tanks, groundwater 
bores, wastewater recycling, stormwater 
harvesting and managed aquifer storage. 

Desalination plants are now capable of 
producing between 15 and 60 per cent of 
annual urban supplies in most capital cities. In 
2015, Perth lost more water from evaporation 
from dams than gained from inflows, and 
relied on desalination and groundwater 
supplies. Potential evaporation will broadly 
increase with climate change, and need to be 

factored into storage yield assumptions and 
demand projections. 

As Australia’s ‘population clock’ ticks 
toward 24.5 million, our population growth – 
one of the highest in the OECD at around 1.5 
per cent – is projected to result in declining 
water storage per person. 

While criticism of large, publicly funded 
desalination plants is regurgitated, increasing 
population and a highly variable climate 
makes it inevitable that climate-independent 
water sources will be needed. It’s only a 
question of when and how much.

Demand-side interventions include: 
consumptive-based tariffs, usage restrictions, 
sustainable diversion limits, leak-detection 
systems, automated irrigation control 
technology and behavioural campaigns. 

Without continued action to diversify 
supplies or reduce demand, our water 
security will erode and more vulnerable 
supplies and population centres will be 
exposed during drought.

Emerging from drought, the urban water 
sector has moved from water security to a 
customer focus, seeking shared values with 
customers and communities, in pursuit of 
more resilient cities. World-class technology 
from the CRC for Water Sensitive Cities is 
supporting a vision to transition to smart 
Australian cities.

Intelligent water networks are emerging 

AUSTRALIA NEEDS A NEW WATER REFORM STRATEGY
governance at serious risk of failing to meet the challenges of 
increasing competition for water and the associated water stress in a 
changing climate, it said.

“Australia lacks a clear leadership framework to drive the next 
generation of reform. It is important that Australian governments 
work proactively and collaboratively to develop and implement water 
policy that drives investment, innovation, equity, sustainability and 
water resilience for the benefit of Australian communities.

“Australia needs a new generation of evidence-based water reform 
goals, not just a progress report on the current NWI. Whilst the NWI 
drove significant progress, a number of reform areas were underdone. 
Recent research on the issues arising from water reform to date has 
identified a number of economic, social, and legal issues which need 
urgent attention in the next phase of water policy reform. 

“Balancing the multiple tensions of the water-energy-industry-
climate nexus is a key challenge for Australia’s governments,” ATSE said.

A new decadal strategy for national water reform should:
¢ �fund an independent expert body with the skills to reinvigorate 

The governments of Australia should develop a new decadal 
strategy for national water reform to ensure a secure, sustainable 

and equitable water supply for all Australian communities, industries 
and the environment, ATSE says.

In its submission to the Productivity Commission’s National 
Water Reform inquiry ATSE said Australia required a holistic view 
of its water sources and described as short-sighted the disbanding 
in 2013 of the Council of Australian Governments (COAG) Standing 
Council on Environment and Water and the abolition in 2015 of the 
National Water Commission.

These decisions diffused responsibility for implementing the 
2004 National Initiative (NWI) and reduced the national impetus for 
water reform, ATSE said, noting the 2016 State of the Environment 
report found that “progress has slowed in areas such as development 
of comprehensive water plans, improvements in sustainable water 
use, standardisation and nationalisation of water markets, and 
broader adoption of water accounting”.

This reform fatigue had placed Australian water policy and 



www.atse.org.au 9

JUNE 2017  |  FOCUS

with the use of low-cost sensors, enabling 
customer-side leak detection. Automated 
control of domestic rainwater tanks, 
intelligently linked to rainfall forecasts, can 
actively reduce the rate of stormwater runoff.

GOOD TO GREAT 
The urban water sector, led by its peak body, 
has long embraced public accountability with 
the acclaimed Urban National Performance 
Report, but we lack a comparable high-quality 
analysis for rural irrigation.

It is difficult to conceive how irrigation 
companies can reasonably demonstrate they 
meet societal expectations – if not customer 
obligations – for efficient water delivery 
systems in the absence of objective, industry-
wide performance measures. 

However, crude comparisons – failing to 
account for seasonal influences or differences 
between delivery systems – are seen by some 
irrigation companies as lacking sophistication 
and being commercially damaging. 

If industry benchmarking proceeded, 
we should anticipate that leading irrigation 
companies could quantify dramatic efficiency 
improvements, achieved using Australian 
automated water delivery technology. For 
example, Coleambally Irrigation has all but 
eliminated outfalls from delivery channels and 
reduced system losses by around 70 per cent. 

We can be lulled into complacency during 

times of plentiful water supplies, only for 
vulnerabilities in water security to be exposed 
with a vengeance, when climate drivers 
inevitably align to bring drought.

Projections suggest increased time spent 
in drought over southern Australia.

Our ability to predict climate outlooks 
on a seasonal timescale can enhance our 
preparedness and increase value, if we better 
apply it to operational decisions – water 
harvesting, irrigation or environmental flow 
scheduling.

We still need greater sophistication in the 
modelling of climate, especially at a regional 
scale, and at the annual to multi-year to 
decadal timescale. It is a worthy endeavour, 
supported with $37 million investment by the 
Australian Government, to create a decadal 
climate science monitoring and forecasting 
capability. 

Many adaptation decisions are made 
within this time horizon – hydrological 
infrastructure having lifetimes of many 
decades – so improved long-term projections 
are crucial for sound economic, social and 
environmental planning. 

We can boast that 
some of our water 
technology is world 
class, and meaningful 
efficiency gains are 
readily achievable. 

The trajectory for the water sector is likely 
to emerge from the synthesis of: climatic and 
hydrological research and modelling; smart 
technology; expansion and diversification 
of water supplies, and possible collaborative 
urban water reform – in the pursuit of shared 
community visions, with much deeper 
customer engagement.

With the echoes of John Howard in mind, 
does this point to sufficient change in water 
management practice, given climate change 
as it amplifies extreme weather, droughts and 
floods? 

The next major drought will no doubt 
reveal the answer. ¤

Mr Graham Hawke is a Fellow of Engineers Australia, a 
Chartered Engineer and a Graduate of the Australian 
Institute of Company Directors. He has 35 years’ 
experience in engineering across transport, waste 
management, urban planning and water resource 
management. He leads the Environment and Research 
Division at the Bureau of Meteorology. He serves on the 
Boards of the Antarctic Climate and Ecosystems CRC 
and National Computational Infrastructure. He is a 
member of the Strategic Advisory Committee for Water 
Research Australia, and the Infrastructure Advisory 
Board at the University of Melbourne. He holds an MBA 
from Deakin University, and a MEngSci and BEng (Hons) 
from Monash University.

and drive progressive water reform and assess governments’ 
progress against the decadal plan;

¢ �invest in water quality and quantity monitoring to provide water 
planners and managers with essential evidence to support their 
decision making;

¢ �invest in strategic water research and development that supports 
evidence-based water planning and integrated catchment 
management; 

¢ �mandate the explicit consideration of climate change impact on 
water planning and investment decisions;

¢ �develop improved national policy principles and guidelines for 
integrated, holistic environmental water management and planning;

¢ �revitalise urban water policy and governance;
¢ �consider the potential for direct potable reuse (DPR) of recycled 

water in drinking water distribution systems;
¢ �drive widespread implementation of the National Groundwater 

Strategic Framework;
¢ �ensure consistent and equitable management of water across all 

sectors of the Australian economy;

National water 
reform strategy 
vital.

¢ �deliver national action on water rights for Australia’s indigenous 
peoples;

¢ �include all levels of government, and regional catchment bodies 
and authorities; and

¢ �introduce regular, independent, transparent, and effective 
auditing of water reform processes.

The submission is on the ATSE website
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phenomenon with the earliest record of mass 
coral bleaching from the 1980s. Indigenous 
communities across the Indo-Pacific have 
terms for most common marine species 
and ocean phenomena, but there is no 
indigenous term for “white coral”.

The recent bleaching events on the GBR 
signal our entry into a new era of challenges 
for coral reef science, management and 
policy: that of climate change adaptation. 

The world has warmed on average 1°C 
since 1950. Given the CO2 already emitted 
into the atmosphere, the planet is locked 
into further increases in temperature over 
the coming decades. Even if we achieve the 
aspirational target within the Paris Climate 
Agreement, tropical reef waters are expected 
to warm an additional 0.5°C over the next few 
decades. 

INTERVENTION
Models of global warming based on CO2 
emissions predict that mass-bleaching events 
will occur every second year by the middle of 
this century. This may have been optimistic, 
because major coral loss from bleaching has 
now occurred in two successive summers. 
Not surprisingly, there is an increasing global 
focus on the active facilitation of ecosystem 
recovery, rehabilitation and restoration, 
collectively termed intervention ecology.

Interventionist approaches are already 
widely used in terrestrial ecosystems where 
they play an important role in maintaining 
and protecting species and habitats under 
human pressure. The know-how that 
underpins success on the land was developed 
through cycles of R&D and implementation 
within adaptive management frameworks. 

The science and 
management supporting 
protection of the Great 
Barrier Reef has been 
recognised globally. This 

year both the Australian Institute of Marine 
Science and the Great Barrier Reef Marine 
Park Authority are advising that these efforts 
are no longer sufficient. 

In March 2017, large parts of the Great 
Barrier Reef (GBR) turned white (bleached) for 
the second year running. In both years corals 
lost the symbiotic algae that help them grow, 
reproduce and survive, and in 2016 more 
than half of the coral cover was lost in the 
northern third of the GBR alone. 

Ocean warming is one of a trio of climate 
change impacts that also includes ocean 
acidification and the prediction of more 
severe cyclones. Unusually high temperatures 
associated with marine heat waves are the 
primary cause of coral bleaching.

Coral reefs are the ‘rainforests of the sea’ 
and home to a quarter of the planet’s marine 
species. Just as losing trees means loss of 
habitat for thousands of species in the forest, 
coral mortality signifies habitat loss for the 
rich marine flora and fauna inhabiting reefs. 

Beyond the threat to biodiversity, climate 
change also undermines the social and 
economic value and potential of coral reefs. 
Globally, coral reefs support the livelihoods 
of more than 100 million people, protect 
coastlines and are the basis for substantial 
direct and indirect economic returns. The 
value of ecosystem services, such as tourism, 
provided by the GBR is estimated to exceed 
$5 billion a year.

Coral bleaching is a modern 

Intervention ecology:  
a new era for coral reefs?
OUR CHANGING CLIMATE Consecutive years of coral bleaching on the Great Barrier Reef 
underscore the urgent need to add new interventions to the reef manager’s toolbox. 

Terrestrial intervention tools are diverse 
and go far beyond the weeding and 
planting activities familiar to most. They 
include large-scale habitat modifications, 
assisted movement of keystone species, 
selective breeding and sophisticated genetic 
modifications to increase tolerance to 
environmental stress or disease.

It is time to develop an equivalent toolkit 
for coral reefs to give the ecosystem the best 
outlook for the future. 

A principal rule in terrestrial intervention 
ecology is to first manage or mitigate the 
external pressures – and for coral reefs this 
means tackling global climate change, as well 

T

BY JOHN GUNN, LINE BAY AND RUSSELL RIECHELT
j.gunn@aims.gov.au, l.bay@aims.gov.au, russell.reichelt@gbrmpa.gov.au 

One brain coral colony remains healthy under year 
2100 ocean but two others have bleached.
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as continued management of local pressures. 
Corals have adjusted to their 

environments over decades to millennia. For 
example, corals in the Persian Gulf survive 
temperatures that are too extreme for coral 
species elsewhere, while certain coral species 
tolerate naturally acidified water. 

The question is not whether corals can 
adapt but rather whether they can do it fast 
enough to keep pace with current rates of 
warming. 

This is the challenge for science and 
engineering: can we assist coral to rapidly 
become more tolerant to conditions that are 
currently causing stress? Once trialled and 
tested, how can we deliver these solutions to 
the GBR, an area the size of Italy?

Accelerating climate change adaptation 
requires a deep understanding of the coral 
genome and the associated algal and microbial 
populations integral to the coral’s survival.

It took 13 years and US$2.7 billion to 
sequence the first human genome, an 
investment that has since underpinned 
unparalleled insights into human biology, 
health and disease. With technological 
advances in sequencing the equivalent can 
be now achieved for corals within the scope 
of an average research project. 

Gene-editing technologies are fast 
advancing our ability to spread beneficial 
genes or silence detrimental ones in many 
species, not just humans. If these genomic 
tools are systematically developed and applied 

to understand and promote temperature 
tolerance in corals they have real potential to 
rapidly accelerate climate change adaptation. 

For climate-hardened corals to play a role 
on future reefs, new engineering solutions 
are required to produce and deliver over very 
large areas. Many have said this is impossible 
with current technology.

SCALE IS KEY
Ecological interventions on coral reefs 
have been successful on small scales. In the 
Caribbean, for example, individual coral 
species have been brought back from the 
brink of extinction through propagation of 
a relatively low number of survivors. The 
planting of individual colonies has restored 
coral cover on reefs the size of football fields. 
Since bleaching has not occurred widely in 
the Caribbean for the past 12 years it is as yet 
unclear whether the promising results to date 
will stand the test of time. 

In contrast, the GBR extends over 
350,000 km2 with more than 2500 reefs 
spanning 12 degrees of latitude. It is home to 
more than 600 species of hard and soft coral, 
1500 species of fish and tens of thousands of 
invertebrate species.

How can ecological interventions make a 
difference in these vast expanses of space and 
to a meaningful number of species? 

The scale of the GBR poses enormous 
challenges for ecological interventions that 
can only be overcome with a focused R&D 

program that integrates the fields of biology, 
engineering and decision science. The costs 
and benefits, risks and rewards of reseeding 
with climate-adapted corals or with surviving 
corals that show natural tolerance, enhancing 
habitats and/or locally abating stressors 
(such as shading, water-cooling or predator 
removal) must be evaluated within adaptive 
management and economic frameworks.

The scale and rich biodiversity of the 
GBR provides opportunities to identify and 
enhance (e.g. through selective breeding) 
the natural spread and survival of climate-
adapted individuals. At times the focus may 
be on a set of core coral species in order to 
provide a level of functionality to a reef to 
maintain particular ecosystem services. 

The GBR Marine Park managers are 
developing policies now for ensuring direct 
interventions can be done safely. 

The potential for the irreversible loss of 
thousands of species and critical ecosystem 
functions in the next few decades is real. Bold 
and innovative approaches to intervention 
ecology are needed – and now is the time 
to identify and trial these options, while the 
GBR still maintains some richness in species 
diversity and ecosystem health. 

The GBR, as an icon of Australia, is on 
show to the world, and the work that we 
undertake in the next decade to save the GBR 
can lead the way for the reef practitioners and 
stakeholders worldwide. 

We have a chance to leverage a growing 
awareness of the effects of climate change 
to garner support for new research and 
intervention initiatives that will help protect 
the livelihood of millions and maintain the 
ecosystem value of reefs worldwide. ¤

Dr Britta Schaffelke and Dr Ken Anthony 
reviewed this article. 

Mr John Gunn FTSE is CEO of the Australian Institute 
of Marine Science, an institute that has been at the 
forefront of Great Barrier Reef science for more than 40 
years. He also Co-Chairs the UNESCO-Intergovernmental 
Oceanographic Commission Global Ocean Observing 
System. He has been a Fellow since 2014.

Dr Line Bay is a Senior Research Scientist and leads the 
Reef Recovery, Adaptation and Restoration research 
group at the Australian Institute of Marine Science. An 
evolutionary biologist by training her current research 
focuses on understanding the genomic basis to 
environmental stress tolerance in corals.

Dr Russell Reichelt FTSE is a marine ecologist and 
Chairman of the Great Barrier Reef Marine Park 
Authority since 2007. He has been a Fellow since 2002.

EMISSIONS REDUCTION INVESTMENT

Funding new emissions reduction investments will require a commercial return for 
investors, ATSE has told an Australian Government review of the nation’s climate 

policies. Commercial investment returns could flow from cost reductions and/or revenue 
increases – or accommodate government-imposed regulations. 

“Any policy should ideally aim to maximise the former, as investing to reduce emissions 
while making the economy more productive is more attractive than investing to meet 
imposed requirements,” ATSE said.

While ideally the reduction target should be met by stimulating investment that also 
improves productivity, this was unlikely to be sufficient and some government-mandated 
improvements were likely to be required. 

“ATSE believes such measures need to be very carefully considered, with preference 
given to those providing the greatest possible emission reduction per dollar of 
investment, without preference for particular technologies over others.”

Providing a policy environment that reduced investment risk and increased reward 
not only benefited the investor but also the supply chain that underpins the equipment, 
facilities and services that are paid for by the capital outlaid, which would create jobs and 
improve other economic activity. 
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The electricity system 
that supports Australia’s 
economy and lifestyle was 
built on the basis of scale 
economies associated with 

large, centralised generation technologies 
(predominantly coal-fuelled) delivering 
electricity via one-way transmission 
and distribution networks to industrial, 
commercial and residential customers. 

This business model drove down the cost 
of electricity, fostered universal access and 
provided for reliable electric service.

But over the past 20 years Australia’s 
electricity sector has experienced change 
on an unprecedented scale, moving from a 
centralised system to one with substantial levels 
of distributed renewable energy resources. 

In 2001, the Renewable Energy Target 
(RET) was established by the Australian 
Government. Its initial aim was to source 
two per cent of Australia’s electricity from 
renewable sources. Its current aim is to deliver 
33,000 GWh (gigawatt hours) of renewable 
electricity in 2020, primarily from wind and 
solar farms and hydro-electric power stations. 

The Small-scale Renewable Energy 

Finding energy security 
in a changing climate

T

BY BRUCE GODFREY AND JOHN SÖDERBAUM
bruce.godfrey@asi-pl.com.au, j.soderbaum@acilallen.com.au 

FIGURE 1 Balancing the ‘Energy Trilemma’.
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ENERGY
SECURITY

ENVIRONMENTAL
SUSTAINABILITY

ENERGY
EQUITY

Dramatic declines in the price of solar panels.

Scheme (SRES) component of the RET, 
together with state and territory technology-
specific energy policies, has encouraged 
many Australians and Australian businesses 
to invest in new generation technologies 
(principally roof-top solar photovoltaic 
systems), thereby becoming ‘prosumers’ – 
both producing and consuming electricity. 

Behind-the-meter technologies, 

including intelligent demand-management 
and smart systems that can aggregate 
distributed energy resources and energy 
productivity improvements, are expected 
to play important roles in improving energy 
security and reliability, reducing energy sector 
emissions and customers’ bills.

In parallel with these technology changes, 
state and territory government-owned (and 

OUR CHANGING CLIMATE Since the electricity sector is the largest 
contributor to greenhouse gas emissions in Australia, it must play 
a leading role in reducing these emissions.
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usually vertically integrated) generators, 
transmission providers, distributors and 
retailers of electricity have been variously 
privatised or broken up into smaller entities, 
and intra- and interstate competition at the 
retail level for consumers has been strongly 
encouraged and adopted.

In a more decentralised 21st century 
energy future, electricity networks must 
find new ways to manage the complexity 
of multidirectional flows of electricity and 
payments for those flows, while ensuring 
energy security, energy equity and 
environmental sustainability – solving the 
energy trilemma (Figure 1). 

High levels of variable renewable energy 
(VRE) resources in Australia’s electricity supply 
mix present increased risks for grid stability 
and reliability. There are many existing 
technologies that can manage and mitigate 
these risks. Technology-neutral and financially 
rewarding market mechanisms are needed 
to encourage the adoption of least cost 
technology solutions to these risks. 

Meshing the National Electricity 
Market (NEM) network around SA–Victoria–
NSW–Queensland–SA would strengthen 
Australia’s east coast interconnected 
grid. A meshed electricity network would 
enable development of Australia’s best 
renewables and low-emission resources 
along the route (areas of high insolation 
for PV or concentrated solar thermal; 
potential geothermal energy; undeveloped 
gas resources; wind power; and potential 
pumped hydro resources).

ENERGY STORAGE
Energy storage will play a vital role in 
providing a balanced solution to the energy 
trilemma because it provides the vital 
link between electricity production and 
consumption. Energy storage can improve 
grid stability and facilitate the integration 
of high proportions of variable renewable 
electricity generation in electricity networks. 

Although an emerging industry globally, 
energy storage is not a new concept. There 
are many energy storage technologies 
available with differing characteristics, 
including in-front-of-the-meter large-
scale grid storage or community-based/
micro-grid storage and behind-the-meter 
individual consumer storage coupled to 
solar generation. There are more than 1.8 

million buildings, mostly households, in 
Australia with roof-top solar power systems 
and these are all potential users of behind-
the-meter storage. Electric transport (buses, 
heavy and light vehicles for delivery, cars and 
motorcycles) is another potentially significant 
source of energy storage.

The domestic and global markets for 
energy storage technologies and services 
are expected to grow dramatically in 
coming years, which presents an economic 
opportunity for Australia. As the market for 
energy storage expands, the unit cost of 
storage will decline as a result of ‘learning by 
doing’ theory – from which experience curves, 
also called learning curves, are based. (These 
are commonly used to predict cost paths in 
the mid to long term by relating production 
costs to the accumulation of experience in 
making a particular product – often measured 
by cumulative production.)

This same effect has already led to dramatic 
declines in the price of solar PV panels.

Intelligent behind-the-meter systems will 
provide consumers with greater flexibility in 
planning their use of energy throughout the 
day, depending on the known price. This will 
increase the diversity of options available 
to the consumer. Further, these intelligent, 
networked systems will improve the ability of 
the network operators to manage supply to 
individuals or local areas. 

There are companies in Australia and 
overseas offering technologies and services 
that help prosumers to manage their power 
demand, self-generation and (increasingly) 
their storage capacity. As well as optimising 
the prosumers’ energy management, some 
of these technologies have the ability to 
aggregate these distributed energy resources 
to provide support to the electricity network 
by acting as a coordinated load or generator 
in response to market signals.

AGL’s virtual power plant trial in SA seeks 
to demonstrate this capability in Australia. This 
type of commercial activity has the potential to 
increase the reliability of electricity supply. 

The transition to low-carbon energy 
sources will not be without cost but, when 
considering the cost of externalities such as 
greenhouse gas and other pollutant emissions, 
we believe that the cost of not making that 
transition would be far greater. The additional 
cost to reach a high proportion of VRE critically 
depends on how well the system is optimised 

as a whole. It is critical that planning addresses 
the whole-of-system (from generation, 
transmission and distribution along with 
demand side) at the national level. 

To ensure that decarbonisation occurs 
at least cost and consumers pay no more for 
electricity than necessary it is important to 
implement competitive markets, and carefully 
consider and manage any incentives provided 
to any component of the system. Knowing 
the metrics for technology costs and their 
learning curves and regularly incorporating 
these into an agreed analytical framework 
by an independent economics body will 
enable consideration of the relative costs 
of generation systems at all levels, and their 
incorporation into scenario planning by 
governments and market operators.

Since the electricity sector is the largest 
contributor to greenhouse gas emissions 
in Australia, it must play a leading role in 
reducing these emissions. It is important 
to ensure that there are no barriers to the 
entry of new technologies and new forms of 
services into Australia’s electricity systems 
and markets.

Currently policy uncertainty is a major 
barrier to investment in Australia’s electricity 
markets. A price on emissions would provide a 
clear market signal, provided it has bipartisan 
support. It is also important for such a policy 
instrument to be a long-term one that aligns 
with the expected life of the large capital 
investments found in energy markets. ¤

Dr Bruce Godfrey FTSE is CEO of Australian Scientific 
Instruments Pty Ltd and a Director of Wyld Group 
Pty Ltd. His career has focused on the advancement 
and commercialisation of technologies (particularly 
new energy technologies ranging from solar 
cells to fuel cells to low emission coal utilisation), 
investment readiness of products and companies, 
and innovation policy and programs. Dr Godfrey has 
strong governance experience acquired from a range 
of executive and non-executive Board and Committee 
roles. He chairs the ATSE Energy Forum and is a 
Member of the Academy's Audit and Risk Committee.

Dr John Söderbaum FTSE is the Director for Science 
and Technology at ACIL Allen Consulting. In a career 
spanning more than 35 years he has worked for 
governments, industry, research organisations and 
international organisations including the World 
Bank and the International Energy Agency. Much of 
his recent work has focused on assessing the impact 
and value of research and innovation policies and 
programs. He is vice chair of the ATSE Energy Forum. 
He has a Bachelor of Science with first class honours 
from the University of WA and a PhD in nuclear physics 
from the Australian National University. AUSTRALIAN ACADEMY OF
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The Clunies Ross Awards are presented in three separate categories; Entrepreneur 
of the Year, Knowledge and Commercialisation, and Innovation. Now in its 27th year 
of being presented, the Clunies Ross Awards will again recognise the outstanding 
applications of science and technology that provide economic, social and/or 
environmental benefit to Australia.

The ATSE Innovation Dinner is held in conjunction with the ATSE National Technology 
Challenges Dialogue. This year the topic is The Crisis in Ageing: Technology to manage 
the challenges in healthcare. The MC for the Dialogue and Dinner will be Dr Norman 
Swan, Producer/Presenter, ABC Radio National Health Report.

DETAILS
Wednesday 14 June 2017
Brisbane City Hall
64 Adelaide Street, Brisbane 4000     

$160 per person or $1,440 for a table of 10

6.00pm Pre-dinner drinks
7.00pm Official proceedings
Black tie optional

AUSTRALIAN OF THE YEAR KEYNOTE
AT ATSE INNOVATION DINNER  
ATSE cordially invites you, your staff, guests and partners to attend the ATSE Innovation 
Dinner where the Clunies Ross Awards will be presented at Brisbane City Hall on 14 June 2017.

PRINCIPAL SPONSOR

GOLD SPONSORS

SILVER SPONSORS

2018 Nominations
Nominations for the 2018 Clunies Ross Awards will 
open 15 August 2017 and close 27 October 2017

ATSE HealthTechDinnerA4advert03.indd   1 16/05/2017   2:30 PM
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BY SNOW BARLOW AND JOANNE DALY
s.barlow@unimelb.edu.au, jo.daly@iinet.net.au

Australian agriculture is 
currently enjoying the 
benefits of good seasons 
and strong Asian demand 
for food that is perceived to 

be safe and of high quality. The gross value of 
farm production in 2016-17 will reach a record 
$64 billion with export earnings of $47.7 
billion. The 2016-17 winter grains crop was a 
record 58.9 million tonnes. 

Despite this outstanding year Australian 
farmers remain vulnerable to climate. The 
majority of this farm production comes 
from southern Australia, which is already 
experiencing a drying and warming trend, 
which will continue to at least 2050 in the 
absence of significant reductions in global 
emissions. 

The Murray–Darling basin, ‘Australia’s 
Food Bowl’, and the majority of the wheat/

A
sheep/cattle belt are projected to experience 
a further 1°C warming by 2030 and 2°C by 
2050, with some overall drying and changes 
in the seasonality of rainfall.

Agricultural production environments are 
regional by nature and it is these regional shifts 
in temperature, rainfall and water availability 
that will impact most strongly on farmers. These 
climatic trends are already initiating substantial 
shifts in agricultural land use as farmers seek to 
manage the emerging climate risks and seize 
any opportunities that they present.

The most serious threat to agricultural 
production of changing climate is the 
increasing frequency of extreme weather 
events that can have devastating effects 
on production. Predominantly these are 
heatwave events (Figure 1) as the climate 
warms, but can also include intense rainfall 
events and flooding, increased bushfire 

frequency and intensity and severe frost. 
Surprisingly, while warming decreases the 

overall frost frequency it does not necessarily 
decrease the frequency of the very damaging 
late spring frosts because of the interaction 
with increasing dryness and advanced 
development of crops. 

KEY IMPACTS 
Climate change over the past 25 years is 
already impacting on major agricultural 
production systems. 

Pasture production and livestock 
productivity in southern Australia is being 
adversely affected by changing seasonality 
and diminished spring growth (Cullen and 
Eckard 2009). 

Winegrape maturity is advancing by 
one day each year, leading to higher-alcohol 
wines and significant logistical challenges in 

Adapting Australian 
agriculture to climate 
change 

Wheat harvesting.

OUR CHANGING CLIMATE Climatic trends are initiating substantial shifts in land use as farmers  
seek to manage the emerging climate risks and seize any opportunities that they present.
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wineries (Webb et al, 2012). 
The recent warming and changes in 

seasonal rainfall are already impacting on 
wheat, Australia’s largest export crop. In 
an analysis of climate records and actual 
wheat yields of 50 locations across the 
entire wheatbelt since 1990, Hochman et 
al (2017) demonstrated that wheat yields 
had remained stable without the expected 
productivity gains expected from the 
application of new science and technologies. 
However, the potential wheat yields 
decreased by 27 per cent – from 4.4 to 3.2 
tonnes per hectare (Figure 2). 

In this 25-year period since 1990 the 
average wheat yields actually achieved by 
farmers have not declined, indicating that 
farmer adaptation through the adoption of new 
technologies and management techniques 
has managed to negate the negative 
changes in climate. These technology-driven 
productivity gains are essential to the continued 
international competitiveness of the Australian 
wheat industry. Clearly, there are limits to 
continuing technological advances to counter 
further drying and warming in the wheatbelt. 

OPPORTUNITIES 
As regional climates change often 
threatening established industries, new 
opportunities can emerge for industries, 
previously limited by low temperatures, 
to expand into new regions provided the 
necessary national resources are available. 

This is already occurring in southern 
Australia where the 1°C warming is already 
changing the suitability of regions for 
particular industries. 

The Western Districts of Victoria, 
traditionally an almost exclusively grazing 
area because of cold wet winters, has seen the 
development of more than 250,000 hectares 
of grains cropping over the past 20 years.

Similarly, the warming of irrigated 
cropping areas of southern NSW has initiated 
a significant expansion of the summer 
crop cotton from northern NSW into the 
Murrumbidgee Valley, the Riverina and now 
Victoria. Since 2000, cotton plantings in 
southern NSW have expanded five-fold to 
more than 50,000 hectares, while production 
has increased almost 10-fold with yields higher 
than the national average. In national terms 
southern NSW production has increased from 
less than four per cent of the national crop in 

FIGURE 1 The increasing frequency of very warm (heatwave) temperatures 
occurring in the past decade resulting from a warming climate. 

SOURCE: BOM
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FIGURE 2 Wheat yield potential has declined from 4.4 to 3.2 tonnes per hectare 
since 1990, however actual yield has been constant due to farmer uptake 
of new technology.

SOURCE: HOCHMAN ET AL, 2017
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2001-02 to more than 25 per cent in 2015-16. 
This expansion has been made possible by 
warmer climates and the ability of cotton to 
compete for irrigation water. 

CHALLENGES 
The continued adaptation of Australia’s 
agriculture industries in the face of a further 
2°C warming will present significant scientific, 
technological and policy challenges if we are 
to maintain and perhaps increase the value of 
agricultural exports. While these challenges 
are varied and frequently industry-specific, 
there are major generic challenges.

1 Improved seasonal weather 
forecasts, including extreme 

weather events will be critical to allow 
farmers to manage their climate risks, 
particularly as the regional seasonable 
weather patterns are changing. 

2 Improved genetics will be needed to 
allow adaptation to weather extremes, 

changes in season duration and changing 
pest and disease regimes.

3 Addressing decreasing plant 
protein due to increased CO2 

concentration will be essential to maintain 
or improve the nutritional value of crops and 
pasture for humans and animals. 

4 Integration of sensor technologies 
and big data management on-

farm to facilitate real-time information, thus 
assisting farmers to be more flexible and 
adaptive in managing climate and market 
risks. The availability of reliable internet 
services of acceptable bandwidth will be 
crucial to the implementation of these 
technologies.

Beyond addressing these scientific 
and technological challenges, Australian 
agriculture must continue to develop 
strategies that integrate new knowledge and 
technology into adapted farming systems 
that are more resilient to these emerging 
climate risks. A critical element in these 
strategies will be to acknowledge the needs 
of our Asian trading partners for high- quality 
food of trusted provenance.

The strategic confluence between the new 
climatic challenges and opportunities and 
needs of Asian markets must be integrated.

In general, Australian farmers are 
deeply engaged with managing climate 
risk, but their efforts must be strongly 
supported by the establishment of 

appropriate infrastructure and policy, as 
well as developing appropriate science and 
technology. 

Infrastructure must include digital 
coverage to enable the emerging 
technologies of real-time data integration and 
robotics to be effectively deployed. 

Water delivery infrastructure and controls 
systems are an integral part of this digital 
revolution as farmers seek to achieve more 
efficient and adaptable use of this critical 
resource.

As new regional climates emerge, it is 
critical that policies are in place to support 
the changes in land use and industries that 
will inevitably occur. 

It is also critical that the nation take 
a proactive approach to ensuring its key 
export industries have the engagement 
capacity, technologies and policy settings to 
successfully adapt to a further 2°C warming 
by 2050 because it is inevitable. ¤

FURTHER READING 
1. BOM (2017) State of the Climate 2016, www.

bom.gov.au/state-of-the-climate
2. CSIRO – Climate Change in Australia, https:// 

www.climatechangeinaustralia.gov.au/en/
3. Webb, L.B., Whetton, P.H., Bhend, J., 

Darbyshire, R., Brigg, P.R and Barlow, E.W.R 
(2012) Earlier wine-grape ripening driven 
by climatic warming and drying and 
management practices. Nature Climate 
Change, Feb 26, 2012

4. Hochman, Z.,Gibbeted, D., L and H.Horan 
(2017) Climate trends account for stalled 
wheat yields in Australia. Global Change 
Biology, 23, 2071–81, doi: 10.1111/gcb.13604

5. Cullen B. R., Johnson I. R., Eckard R. J., Lodge 
G. M., Walker R. G.,Rawnsley R. P., and M. R. 
McCaskill (2009) Climate change effects on 
pasture systems in south-eastern Australia. 
Crop & Pasture Science, 60, 933–42
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Director of the Climate Change Research Strategy 
for Primary Industries (CCRSPI), coordinator of the 
Primary Industries Adaptation Research Network of 
the National Climate Change Adaptation Research 
Facility (NCCARF) and chaired the Expert Assessment 
Panel of the Commonwealth Governments Carbon 
Farming Futures Program. He has been Board member 
of two Rural Industry Research and Development 
Corporations, two cooperative research centres 
and the Prime Minister’s Science, Engineering and 
Innovation Council (PMSEIC). He was awarded the 
Australian Medal for Agricultural Science in 2009.

Dr Joanne Daly FTSE is an honorary CSIRO Fellow and 
a former Group Executive of Agribusiness and Chief of 
Division. She worked in CSIRO for more than 30 years, 
originally as a researcher in entomology. She chaired 
the Expert Working Group on Security Australia’s 
Agricultural Future for the Australian Council of Learned 
Academies. She is a Director of Plant Health Australia 
and was a Commissioner of The Australian Centre for 
International Agricultural Research (ACIAR). She has 
held a number of senior roles including Chair of The 
Global Biodiversity Information Facility (GBIF) and 
member of the Biosecurity Advisory Council and the 
Australian e-Research Infrastructure Council. 

Read about the challenges for Australian agriculture 

on page 36

ATSE BACKING NEW FOOD AND  
AGRICULTURE AWARD

Two young Australians who have made outstanding contributions to the field of food 
and agriculture will be awarded the ICM Agrifood Award this year.
The Award – sponsored by ICM Agribusiness, one of Australia’s major agribusiness 

groups, and administered by ATSE – consists of two annual awards to the value of $5000 
each, to be awarded to one female and one male awardee.

It will recognise recipients who: 
¢ �demonstrate excellence, innovation and impact in a field related to Australian food 

and agriculture; 
¢ �are 40 years or under on the first day of the year in which the ICM Award is made 

(with allowance made for career breaks due to family or carer responsibilities); 
¢ �are acknowledged by peers for outstanding contributions to the food and agriculture 

sector in the past five years; and 
¢ �have advanced the standing of the broad profession of agriculture and food.

Nominations open 15 June and close 4 September. 
Watch the ATSE website for details.
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The transport sector 
causes about 18 per cent 
of Australia’s greenhouse 
emissions, making it the 
third biggest contributor.

While not all of this is due to personal 
transport, there is no doubt that our 
individual journeys and use of motor vehicles 
have a significant impact. Fortunately, over 
the next 10 years we can expect this impact 
to decline radically due to disruptive changes 
in the nature of personal transport. 

Today’s model of privately owned, human-
driven, internal combustion engine-powered 
cars will be replaced with shared autonomous, 
electric drivetrain vehicles. The timescale of 
this transition is difficult to predict but we 
are already seeing the beginnings of a rapid 
transition to battery-powered cars. 

Batteries currently constitute the 
dominant cost of electric vehicles but, due to 
the massive scaling of battery production due 
to multiple ‘giga factories’ around the world, 
these costs are falling. By the early 2020s it 
is anticipated that the cost of battery cars 
will fall below that of internal combustion 
engines, which will accelerate the demise of 
petrol/diesel/gas-powered cars. 

This is even without anticipating the 
introduction of new battery technologies, of 
which there are many potentially waiting in 
the laboratory wings.

The trend towards self-driving vehicles 
is still only in the trial stage. However, web 
giants (Google, Baidu, Apple, etc), Silicon 
Valley start-ups and every major auto 
manufacturer anticipate the introduction of 
such autonomous vehicles in the early 2020s. 
Initially these will be have Level 4 autonomy 

Personal transport  
in a changing world
OUR CHANGING CLIMATE We need to start planning a society that is free of  
human drivers and internal combustion engines by the early 2030s. 

T
as defined by the Society of Automotive 
Engineers, which means that they will not 
operate autonomously in all circumstances, 
but we can expect Level 5 (permanent full 
autonomy) to follow soon after that.

While some researchers are still sceptical 
about the technology challenges that remain 
to achieve Level 5 autonomy, the billions of 
dollars of investment going into autonomous 
vehicles in the real world negates their doubts. 
Furthermore, the sheer benefits that a fully 
autonomous transport system will bring will 
force governments to mandate the adoption 
of the technology as soon as possible.

A fully autonomous road system 
creates the opportunity to provide a 
seamless multi-mode transport system that 
obviates the need for individuals to own a 
personal vehicle. In order to get from A to 
B an individual need simply describe the 
beginning and end of the journey on their 
smartphone (in the manner of Uber) and the 
transport system will provide all the joined-
up mechanisms required to achieve the trip, 
with the consumer paying per kilometre at a 
price determined by their choice of comfort 
and convenience. 

For instance, a vehicle will arrive at 
the person’s door within minutes of being 
summoned, drive the person to their 
destination or the airport or the train station 
and, in the latter case, ensure that there is 
another car at the far end to pick them up to 
complete the trip. 

This complete system is known as 
‘mobility-as-a-service’ (or MaaS) because the 
consumer owns no assets and pays for usage. 
Today almost a quarter of a trillion dollars are 
tied up in vehicle ownership in Australia and 

the average vehicle is only used for about five 
per cent of its life. 

Convenience and government pressure 
(for example, high registration fees for 
individual car ownership) will change this 
equation dramatically.

COMPELLING ADVANTAGES
The advantages of a fully autonomous, electric 
powered transport system are compelling. 

Humans are responsible for 94 per cent 
of road accidents which, annually in Australia, 
result in about 1200 deaths and 50,000 
hospitalisation injuries. In a fully autonomous 
system we can expect that accidents will 
seldom occur (in theory the 94 per cent of 
human-error accidents should disappear). 

Early indications from today’s trials are 
already vindicating this proposition, with 
Tesla vehicles showing 40 per cent fewer 
crashes per mile driven when in autopilot 
mode. Not only will this lead to saving lives 
and reducing pressure on the health system 
but will also allow the design of vehicles to be 
changed to lighter materials thereby further 
reducing the energy required to power them. 

A fully autonomous transport system will 
also have a significant impact on the capital 
that we invest in the road system.

A simple extrapolation based on 
population growth and today’s car ownership 
model indicates that by 2050 we shall need 
2.5 times the road capacity we have today. 
However, a fully autonomous road system 
will enable far more efficient use of roads and 
even a simple calculation indicates that we 
need not build anything like that amount of 
road capacity. 

Furthermore, OECD modelling of a MaaS 
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model indicates that we could reduce today’s 
road capacity by two-thirds.

Besides the capital savings, the road 
system will become much more convenient 
as, except in unusual circumstances, 
congestion will be totally avoidable making 
journeys predictable and thereby eliminating 
a large amount of lost time in the economy.

There are also many other consequent 
advantages such as a dramatic reduction in 
requirements for parking space.

WHAT IS REQUIRED?
The creation of SAE Level 5 vehicles is 
technically challenging and requires artificial 
intelligence operating with a combination of 
three different sets of technologies:

1  Multiple situational awareness sensors 
– cameras with machine vision, radar, 
acoustics, lidar (Light Detection and Radar).

2  Vehicle-to-X (V2X) communications 
– where X is another vehicle, 
infrastructure, pedestrians or cyclists.

3 Centimetre-accuracy  
mapping.

The game changer in this environment is 
the rapid progress of the sensor technologies. 
For example, lidars, which a few years ago 
cost in the region of $70,000, will fall to a cost 
of a few hundred dollars next year and we can 
expect them to become sub-$100 in the years 
beyond that.

In addition, machine vision has changed 
the use of cameras to make them a very 
effective sensor technology. However, it is the 
synthesis of multiple technology types that 
really creates the power for a car to know how 
to avoid hazards in its vicinity, whether they 
are stationary or moving.

V2X communications is another field in 
which rapid progress is being made. While 
the technology has existed for some time 
(known as DSRC) it has remained somewhat 
of an orphan outside the mainstream 
communications world. This is about to change, 
since 5G cellular technologies (anticipated 
to be introduced in the early 2020s) will 
specifically include the capabilities to support 
V2X communications, thereby providing the 
scale, coverage and capacity of the global 
cellular network system to address this need.

Centimetre-accuracy mapping will 
enable cars to locate themselves in their lane 
even in thick fog. There are two technology 
approaches to achieve this: differential GPS 
which requires infrastructure, or ordinary 
GPS and maps with object placement to 
triangulate a position. 

The latter is unproven technology and 
in its early stages, while differential GPS is a 
well-known solution and the infrastructure 
could be introduced onto cellular towers that 
already exist. It is likely, however, that the two 
approaches will complement each other.

All three sets of technologies are 
not required in every circumstance. For 
example, a car in a rural environment 
outside cellular coverage can still operate 
effectively in autonomous mode without V2X 
communications by relying on its situational 
awareness technologies and can also achieve 
centimetre-accuracy mapping using object 
triangulation even without differential GPS. 

The rapid advance of key technologies 
(batteries, sensors, communications, 
mapping) creates an opportunity to transform 
our transport environment to one which is 
safe, carbon-free, convenient and cheaper. 

While this may seem to be a distant 
future opportunity, a recent report from San 
Francisco think tank RethinkX estimates that, 
by 2030, 95 per cent of all car miles driven will 
be self-driving and that internal combustion 
engines cars will only represent five per cent 
of consumer miles driven. 

Furthermore, the RethinkX report 
suggests that, by not owning a car, individual 
US consumers will save $5600 each per year, 
yielding another trillion dollars of disposable 
income into the US economy. 

We need to start planning a society 
that is free of human drivers and internal 
combustion engines by the early 2030s. 

Governments that are proactive in 
pursuing this goal will not only reap 
enormous rewards in terms of the health 
and productivity of their citizenry, but also 
(drawing from the experience of the cellular 
mobile industry) create significant industry 
development opportunities.

However, this change will not come 
without pain: significant vested interests 
– car makers, insurance, taxi, logistics, oil 
companies – will be disrupted.

Furthermore we estimate that in Australia 
about 28 per cent of jobs involve driving and 
the future of these roles is not clear. 

Clearly this will be a true test of 
leadership for governments, but there is no 
avoiding the substantial impact that these 
emerging technologies will bring. ¤

Professor Hugh Bradlow FTSE is Chief Scientist at 
Telstra Corporation in which capacity he acts as a 
‘forward scout’, looking at the longer-term technology 
directions and technology disruption that will impact 
Telstra and its customers. He is also President of ATSE. 
Before joining Telstra in September 1995, Professor 
Bradlow was Professor of Computer Engineering at the 
University of Wollongong in Australia and Professor 
of Electrical Engineering (Digital Systems) at the 
University of Cape Town. He is an Emeritus Professor 
of the University of Wollongong and a Professorial 
Fellow of the University of Melbourne and is globally 
recognised as a thought leader in telecommunications.

Google’s driverless car. A fully autonomous road 
system creates the opportunity to provide a seamless 
multi-mode transport system that obviates the need 
for individuals to own a personal vehicle.
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ATSE is made up of some of Australia’s leading 
thinkers in technology and engineering. One of 
Australia’s four Learned Academies, it’s an eclectic 
group, drawn from academia, government, 
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and action – platforms to move debate and 
public policy on issues concerning Australia’s 
future. These focus on agriculture, education, 
energy, health, infrastructure, innovation, mineral 
resources and water – and increasingly on climate 
change mitigation and ICT issues. ATSE is keenly 
aware of the international collaboration necessary 
to ensure that Australia is abreast of world trends.
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n  Providing and conducting administrative 
support, workshops, forums and events 
to enable the Academy and its Fellows to 
contribute on important national issues;

n�Managing the development and execution of 
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ATSE IN ACTION

The Academy’s 2017 ATSE National 
Technology Challenges Dialogue will 
explore the health challenges of Australia’s 
ageing population. 

Entrepreneurs, decision-makers, 
government officials, researchers, academics 
and business leaders will exchange ideas 
and explore: the role of technology in active 
ageing; the future of health technology; 
personalised healthcare; and mitigating the 
challenges of the evolving health sector.

The 2017 Dialogue, titled The Crisis 
in Ageing – technology to manage the 
challenges in healthcare, will examine if health 
technology can help Australia rise to the 
challenge of adapting to the ageing face of 
the nation, in order to mitigate issues of rising 
and shifting healthcare costs and needs.

It will highlight ATSE’s consistent 
commitment to leading the public discussion 
on Australia’s future prosperity, with a 
focus on using the best of Australian and 
international technologies to address our 
national challenges.

The Dialogue will be held in Brisbane 
on 14 June at Queensland University of 
Technology’s Garden Point campus and 
be followed the next day by a selective 
workshop on the key issues.

The keynote speaker will be Mr Hal Wolf, 

a Director of the Boston-based The Chartis 
Group and its National Director of Information 
and Digital Health Strategy. The Chartis Group 
is a national advisory services firm in the US 
that provides strategic and economic planning, 
value-based care, clinical transformation and 
information technology consulting services 
and decision-support tools to the country’s 
leading healthcare providers.

Before joining Chartis, Mr Wolf was Chief 
Operating Officer of Kaiser Permanente’s 
Permanente Federation, representing more 
than 16,000 physicians. Kaiser Permanente is 
the largest managed care insurer in the US.

With nearly 35 years’ experience, Mr 
Wolf is respected internationally as a 
healthcare and informatics executive. He 
leads the firm in supporting providers and 
healthcare organisations in the development 
of integrated information and digital health 
strategies. Mr Wolf’s areas of expertise include 
integrated care models, mhealth, product 
development, marketing, distribution, 
information technology and innovation 
implementation. 

Mr Wolf is the Vice-Chair of Healthcare 
Information and Management Systems 
(HIMSS), Chair of the International Care 
Delivery Alliance and a past board member of 
the Certification Commission for Healthcare 
Information Technology. He is a visiting 

ATSE puts ageing in the spotlight

AUSTRALIAN OF THE YEAR AT 
INNOVATION DINNER

Professor Alan Mackay-Sim, renowned stem cell and neuroscientist 
and 2017 Australian of the Year, will be the keynote speaker at 

ATSE’s Annual Innovation Dinner on 14 June in Brisbane.
The Clunies Ross Awards for innovation commercialisation will 

be presented at the dinner. 
The Clunies Ross Awards are presented in three separate 

categories: Entrepreneur of the Year; Knowledge and 
Commercialisation; and Innovation. Now in their 27th year, 
the Clunies Ross Awards will again recognise the outstanding 
applications of science and technology that provide economic, 
social and/or environmental benefit to Australia.

The Clunies Ross Awards event attracts Australia’s top leaders 
and innovators from research, industry, academia and government.

Professor Mackay-Sim worked at Queensland’s Griffith 
University from 1987 to 2015, when he retired and was appointed 

Emeritus Professor. His research has 
encompassed the human sense of smell 
and how the olfactory sensory neurons in 
the nose get regenerated throughout life.

He is a world leader in spinal cord 
injury research using nasal olfactory cells. 
He led a team in a world-first clinical trial 
in which the patient’s own olfactory cells 
were transplanted into the injured spinal 
cord in the first stages of a therapy to treat 
human paraplegia. 

He established the National Centre for Adult Stem Cell Research 
in 2006 and built an adult stem cell bank with cells from more than 
300 people with different neurological conditions. 

These stem cells are used to identify the biological bases of 
neurological diseases using genomics, proteomics and cell function 
assays and this work is leading to new drug therapies. 

professor for Maersk Mc-Kinney Moller 
Institute at the University of South Denmark 
and for the Centre for Innovative Medical 
Technology at the Odense University Hospital 
in Denmark.

The Dialogue has attracted a raft of 
top speakers including: Professor Ian Frazer 
AC FRS FAA FTSE FAHMS, Ambassador and 
Chair, Translational Research Institute, and 
Professor, Faculty of Medicine, University 
of Queensland; Professor Kenneth Hillman 
AO, Professor of Intensive Care, Liverpool 
Hospital, University of NSW; Professor Rajesh 
Vasa, Deputy Director, Deakin Software and 
Technology Innovation Laboratory, Deakin 
University; and Professor Ingrid Winship, 
Executive Director of Research, Melbourne 
Health, and Chair of Adult Clinical Genetics, 
University of Melbourne.

Health challenges for the ageing.

Alan Mackay-Sim



In partnership with the Clean Energy 
Finance Corporation (CEFC) and NORD/
LB, Commonwealth Bank has provided 
a long-term senior debt facility of A$230 
million towards the Whitsunday, Hamilton 
and Gannawarra solar farms.

Local developer Edify Energy and 
German investor, Wirsol will now begin 
work on two farms in Queensland and 
one in Victoria, which are expected to 
see 165MW of power added to the grid 
by early 2018.

The transaction between the Bank’s 
Infrastructure and Utilities team and 
Edify began over a coffee and quickly 
developed into a trusted relationship. 
This has resulted in a transaction that 
marks Australia’s largest single solar 
project financing deal.

Commonwealth Bank of Australia ABN 48 123 123 124.

Commonwealth Bank renews 
its commitment to clean 
energy and a brighter future 
for Australia.

Better Today. Brighter Tomorrow

Commonwealth Bank backs the development  
of three state-of-the-art solar farms. 

Fast Facts

1.

2.

A$230 million is the 
largest solar financing 
deal in Australian history 
as at 31 March 2017.

First long-term tenor 
financing by a domestic 
bank in Australia.

First ever financing of 
three Australian green-
field projects in one. 

3.

A challenge the Bank was able to 
successfully navigate was structuring the 
finance to accommodate Wirsol and Edify, 
who wanted a long-term tenor to avoid 
the risk associated with re-financing in the 
future. 
 
While common practice in Europe, no
domestic bank had done this before for 
a renewable energy asset in Australia.
Commonwealth Bank’s willingness to be 
flexible utilising their wealth of international 
experience funding large-scale renewable 
projects enabled them to develop the 
appropriate financial structures for the
transaction to take place.

The financing is in line with Commonwealth 
Bank’s growing commitment to renewable 
energy projects. The Bank’s lending 
exposure to renewable electricity generation 
was A$2.3 billion at 31 December 2016,  
35 per cent higher than a year earlier.

 
“CommBank assisted us as 
a trusted partner as we were 
developing the projects. Their 
support and service delivery 
during and post execution has 
exceeded our expectations”  
 
John Cole,   
CEO Edify Energy 

 
For more information contact: 
Neil Fraser – Director, Infrastructure and Utilities 
neil.fraser@cba.com.au 
 
commbank.com.au/renewables
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Australian governments must work together 
to establish a national framework to drive 
efficient investment in Australia’s electricity 
grid to support its ongoing reliability 
and security while achieving Australia’s 
emission-reduction targets.

Australia also needs an independent 
expert body to develop a long-term strategic 
plan for the transition of the electricity 
sector, and to provide guidance to optimise 
the transition and address whole-of-system 
integration challenges at a national level.

These are key recommendation in ATSE’s 
submission to the Parliament’s Standing 
Committee on the Environment and Energy’s 
Inquiry into Modernising Australia’s Electricity 
Grid.

ATSE said Australia’s energy systems 
need to be decarbonised as a matter of 
urgency. This transition will require nationally 
coordinated action to modernise Australia’s 
electricity grid. 

Ensuring the security and reliability of 
Australia’s electricity sector while addressing 
Australia’s emissions reductions goals would 
not be without cost but, considering the risks 
and externalised costs posed by network 
failures and the threats of climate change, the 
cost of not transitioning would be higher in 
the long run.

The existing grid was not sufficient 
to support this transition but modern 
technology and innovative engineering 

solutions would help to optimise the 
operation of Australia’s future grid. 

ATSE said it believed the following 
technologies would play important roles 
in maintaining the security and reliability 
of the modern grid as it achieves higher 
penetrations of variable renewable energy:
¢ �interconnections based on high voltage 

direct current (HVDC) transmission 
systems and innovative low-cost 
transmission structures;

¢ �smart distribution networks and systems 
that aggregated and coordinated distributed 
energy resources to supply grid support 
services such as demand response; and

¢ �large-scale energy storage, including 
pumped hydro energy storage (best suited 
for bulk energy storage) and grid-scale 
batteries (best suited for fast response 
applications).
To accommodate the rapid pace of 

technological change, governments should 
apply principles of technology neutrality 
and let different technologies and solutions 
compete based on their technical and 
economic performance.

ATSE said it supported the work being 
undertaken by the Independent Review 
into the Future Security of the NEM and 
recommended governments commit to its 
recommendations, noting Australia would 
need ongoing independent expert guidance 
and leadership to support the energy sector’s 
transition in the years ahead.

National 
framework 
for electricity 
grid
Time for a modern grid.

BROAD APPROACH 
KEY TO AG WATER 
SUSTAINABILITY

A whole-of-system approach with a focus 
on long-term water sustainability targets 

is essential to improve the sustainability of 
Australia’s agricultural and water ecosystems 
in the face of climate change and increasing 
competition for water.

This is a key platform of the Academy’s 
recent submission to a Parliamentary inquiry 
into Water Use Efficiency in Australian 
Agriculture.

Efficient and effective use of water in 
agriculture was essential to help reduce the 
sector’s water consumption and improve crop 
yields, ATSE said.

Water use efficiency must be considered 
in terms of impact on the sustainability of 
both surface water and groundwater (GW) 
ecosystems. Improvements in both irrigation 
water use efficiency (WUE) – the crop yield 
per volume of water applied to the farmer’s 
field – and agricultural water productivity 
(WP) – the yield per volume used by the crop 
– were both highly desirable, ATSE said in its 
submission.

It noted that there were a variety of 
available and upcoming technologies that 
offer potential improvements to WUE in 
irrigated systems.

Networked sensors and control systems, 
smart software and other technology 
developments could support the timely 
delivery of irrigation water to satisfy crop 
requirements, enabling optimal growth WUE. 
Wireless sensors could monitor soil moisture, 
crop water retention, weather information, 
plant characteristics and other relevant 
information.

Integrating the data with weather 
forecasts in cropping-system models could 
assist farmers to determine current and 
future irrigation requirements and networked 
control systems could allow for automated or 
remotely controlled irrigation based on crop 
requirements.

These advanced sensing and analysis 
technologies were already being applied 
in technology-savvy irrigation industries 
but regional internet connectivity was 
essential enabler for the application of these 
technologies, ATSE said.

The submission is online.
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ATSE NOTCHES A YEAR 
OF SOCIAL MEDIA

ATSE’s social media reach has 
extended strongly since it launched 

its Twitter initiative a year ago, with more 
than 670 followers now engaged. 

ATSE has a continuing and 
coordinated process for posting tweets, 
supervised by our Digital Manager 
Ms Jane Crappsley. These focus on 
achievement by or acclaim for our Fellows 
and relevant events in the STEM arena – 
either our own events or milestones of 
those of other relevant organisations. 

ATSE posted more than 60 tweets in 
April, achieving 28,600 impressions on 
Twitter accounts. 

Key topics for higher engagement 
recently included: 
¢ �celebrating Fellows’ achievements 

including those of Michelle Simmons, 
Veena Sahajwalla and Richard 
Sheldrake;

¢ �Focus issue 201 (April 2017) – 
‘Engineering our Future’; 

¢ �engaging with industry peers to 
promote content on the topics of 
engineering, energy and technology; 
and 

¢ �featured speakers and topical content 
on the NTC dialogue and other key 
events – including the Korea–Australia 
workshop in Adelaide on digital 
transformation.
Our analysis of the Fellowship on 

social media shows that roughly 43 per 
cent of ATSE Fellows are now on LinkedIn, 
18 per cent on Facebook and 15 per cent 
on Twitter. 

Forty Priming Grants awarded
Second-round Priming Grant funding, worth $7000, has been awarded to 40 innovative 
technology–business projects

The Priming Grants support early-stage international researcher–SME engagement 
in key industry priority areas – advanced manufacturing, food and agribusiness, medical 
technology and pharmaceuticals, mining equipment, technology and services, and oil, gas 
and energy resources. 

Priming Grants are a program of the Global Connections Fund, managed by ATSE as part 
of the Australian Government’s Global Innovation Strategy funded under the Government’s 
National Innovation and Science Agenda (NISA). 

Some 65 per cent of grants were awarded in the medical technology and 
pharmaceuticals and the advanced manufacturing sectors. The $280,000 funding was 
awarded to 23 Australian researchers and 17 Australian small to medium sized businesses.

The geographical breakdown of the awardees’ partner economies were Europe (42.5 per 
cent), the US (35 per cent) and Asia (22.5 per cent). 

A second round of Bridging Grants (up to $50,000) closed in May and applicants will be 
advised by the end of July.

The Bridging Grant program targets early-stage proof of concept and knowledge 
transfer, product development and market testing, innovation and commercialisation. 
Bridging grants aim to support international SME–researcher partnerships to grow beyond 
an initial level of engagement – as might be developed under a Priming Grant – into a 
strong collaboration leading to translating research knowledge and intellectual property 
into market-ready products or services.

Top Tweet – 1333 impressions.

THREE NEW REPORTS ON RAW MATERIALS

The INTRAW project consortium recently launched three operational reports providing 
insights on best practices and weaknesses of raw materials research and innovation, 

education and outreach, and industry and trade in the five participating countries – 
Australia, Canada, Japan, South Africa and the US.

The EU-funded INTRAW project was launched in 2015 to map best practices and 
boost cooperation opportunities related to raw materials between the EU and these five 
technologically advanced non-EU countries.

The reports will contribute to the design of the International Observatory on Raw Materials 
to be launched by the end of 2017. The Observatory will be a permanent international body 
to maintain strong long-term relationships with the world’s key players in raw materials 
technology and scientific developments.

ATSE Policy and Projects Executive Manager Dr Matt Wenham represents Australia on the 
consortium. 

The research and innovation report describes and compares the different innovation 
systems in each country – the main role players, institutions and policies that drive research 
and innovation in the raw materials sector. 

The raw materials educational context in each country is mapped in the education and 
outreach report.

The industry and trade report includes the characterisation of industrial clusters related 
to raw materials in these countries and the way these clusters affect trade and global 
competition.

INTRAW is funded under the European Commission’s Horizon 2020 EU Research and 
Innovation Program, coordinated by the European Federation of Geologists (EFG). INTRAW 
brings together an international consortium of 15 partners with extensive experience in 
research, innovation, education, industry, trade and international networking across the entire 
raw materials value chain.
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ATSE President Professor Hugh Bradlow 
FTSE was part of a top-level Australian 
innovation delegation to Europe in April, 
led by the Chief Scientist, Dr Alan Finkel AO 
FAA FTSE. 

The delegation visited Germany, 
Switzerland and France over a week, covering 
Berlin, Hannover, Munich, Geneva and Lyon. 
The program included workshops, site 
visits and networking events to foster new 
partnerships. The Government described the 
delegation as an important opportunity to 
learn from experiences linking industry and 
research in each of these countries, both from 
a domestic and international perspective, 
particularly through clusters and other models 
for collaboration and commercialisation. 

It said delegates were looking to 
understand how small to medium companies 
were supported and linked with high-quality 
research and innovation over the long term. A 
critical part of these issues was human capital 

President on innovation delegation to Europe
development, including industry-led research 
training approaches, and mobility between 
different sectors. 

Dr Finkel said its purpose was to share 
ideas and learn from the best – in innovation 
and knowledge transfer through to advanced 
technology and automation. 

“We see the rising tide of progress and 
we are keen to explore the European way and 
showcase Australian talent in turn.”

The group had workshops in Berlin, 
Munich and Lyon, visited the famous 
Hannover Messe, studied research-industry 
collaboration, worked on case studies of 
German and Australian innovation and 
undertook a variety of site visits to world-
famous industrial and research organisations, 
enabling networking with their leaders.

The delegation included;
¢ �Mr David Wilson, General Manager 

commercialisation Policy, Department of 
Industry, Innovation and Science; 

¢ �Dr Jens Goennemann, Managing Director, 

Advanced Manufacturing Growth Centre; 
¢ �Mr Peter Schutz, Chairman, Food 

Innovation Australia Ltd; 
¢ �Mr Ric Gros, CEO, Mining Equipment, 

Technology and Services Growth Centre – 
METS Ignited;

¢ �Ms Sue MacLeman, Managing Director 
and CEO, Medical Technologies and 
Pharmaceuticals Growth Centre – 
MTPConnect; 

¢ �Dr Tony Peacock, Chief Executive, 
Cooperative Research Centres Association; 

¢ �Mr David Chuter, CEO, Innovative 
Manufacturing CRC;

¢ �Dr Keith McLean, Director, CSIRO 
Manufacturing; 

¢ �Dr Alastair Hick, Chair, Knowledge 
Commercialisation Australasia; and

¢ �Professor Chennupati Jagadish AC FAA 
FTSE and Professor Hans Bachor AM FAA, 
representing the Australian Academy of 
Science.

See page 43

Scientists come to Parliament with a widely shared vision of our society 
– as a nation that invests in progress and reinvests the benefits in 

people – Australia’s Chief Scientist Dr Alan Finkel AO FAA FTSE told the 
annual Science meets Parliament event in Canberra.

He noted that Australia was not a technocracy, acting solely on the 
basis of data and expert advice, but a democracy – in which people 
decide which inputs should shape political decisions.

“And, in a democracy, the attention and respect of political leaders 
has to be earned,” he said.

“In particular, as scientists we need to learn how to be effective 
channels for evidence and advice to politicians.

“But don’t overrate the role of evidence. It is but one input to a 
complex decision-making process. It is ultimately political leaders 

who set the vision, and try 
to arrange the resources to 
bring it about – be it through 
the budget, regulations, 
diplomacy or other means.

“Government has its own 
processes, its own language 
and its own timeframes. But 
the same is true of science. And 
like any discipline, the codes of 
government can be learned. 
Make the effort and you’ll find 
we have much in common.” 

Dr Finkel said there were 
four key elements in the 
science of science advice:
¢ �the right attitude;
¢ �the right ambassadors;
¢ �the right access routes; and
¢ �the right ammunition.

“As researchers, we 
would never come to a thesis 
defence without preparation. 
No – we consult, we practice, 
we iterate, until we are 
confident that we can present the argument in its strongest possible 
form,” he said.

“As research envoys, we ought to do the same. Your idea will be 
far more compelling if you can demonstrate that you have consulted 
widely, gained supporters and identified possible routes to funding. It 
will be far more persuasive if you can make the connections to fields 
where the politician has a particular interest, or capacity to influence.”

The two-day event, organised by Science and Technology 
Australia, included conference sessions on communicating with 
Canberra, a Parliament House Dinner, a National press Club lunch and 
meetings with parliamentarians. It was attended by some 200 STEM 
sector participants.

ATSE was an event supporter again and was represented by Senior 
Research and Policy Officer Ms Janine Rayner.

FINKEL SAYS RESPECT FOR SCIENCE MUST BE EARNED 

Alan Finkel at Science meets Parliament.

Taking science and technology to Canberra.
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Looking to address some of the world’s toughest challenges and have global impact? UNSW is investing at 
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ATSE says there are compelling benefits 
from full automation of Australia’s road 
system but it is vital that Australia’s 
policies and infrastructure anticipate 
the exponential rate of technological 
advancement and uptake.

Significant improvements to road safety 
and significant community benefits through 
reduced crashes were set to be made 
through the advancement and uptake of 
driverless vehicles, ATSE said in its submission 
to the House of Representatives Standing 
Committee on Industry, Innovation, Science 
and Resources Inquiry into the Social Issues 
Relating to Land-based Driverless Vehicles in 
Australia.

Driverless vehicles will also have a major 
impact to Australia’s infrastructure, through 
improved mobility, reduced congestion and 
the freeing up of land, ATSE said – noting 
significant potential economic gains for 
Australia.

The submission also cautioned that 
transitioning to autonomous vehicles meant 
challenges. Social impacts would involve 
employment, safety, security and privacy – 
as well as insurance – and that the change 
would require social licence to operate. 
Overseas governments had already started 
incorporating policies and initiatives to 
facilitate the development and introduction 
of automated vehicle technologies, ATSE said.

The submission recommended:
¢ �Australian governments pursue a fully 

autonomous road system at the earliest 
feasible date;

¢ �government authorities immediately start 

ATSE submission backs 
driverless vehicles

factoring the future impact of driverless 
vehicles on future road planning;

¢ �specific regulation changes to ensure 
safety;

¢ �adequate testing of road-worthiness on 
driverless vehicles; and
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Perth’s Intellibus.

A lunchbox jelly snack made from seaweed and lobster shell is 
being designed to help children boost their calcium levels. 

Developed by researchers at Flinders University and CSIRO, the dairy-
free food aims to be a highly nutritious alternative to dairy products.

Known as SeaNu, it is being created to address children who shun 
milk products. Commercial release in Australia is planned for early 
2018, with an Asian launch to follow.

Seaweed is rich in trace minerals, calcium and vitamins and is a 
low-calorie source of protein and fibre, responsible for up to 20 per 

cent of the Asian diet. Lobster shell is also high in calcium and protein.
Flinders University Professor Wei Zhang said SeaNu would target 

global health markets but was best suited for Asia because of the high 
regard for Australian marine products.

“In Australia, one in six people avoid diary and that applies to 
children also,” he said. “People in many Asian countries also do not 
typically eat great amounts of dairy products and we are hoping to 
definitely target there soon after we commercialise the product in 
Australia.”

SEAWEED FOR SCHOOL LUNCH

INTELLIBUS CARRIES THOUSANDS
Thousands of people have taken part in Australia’s first driverless bus trial on the Royal 
Automobile Club WA Intellibus™ since its launch on public roads along the South Perth 
foreshore, with support from the WA Government and the City of South Perth.

The 11-seater French Navya shuttle bus cost RACWA $296,000 and covers a 
2.7-kilometre stretch of the South Perth foreshore along the Swan River, operating at 
speeds of up to 25km/h.

The RAC Intellibus™ is fully electric and driverless and uses light detection and ranging 
(LIDAR), stereovision cameras, GPS, odometry and autonomous emergency braking to 
detect and avoid obstacles and keep its precise geographic location.

¢ �minimum technology requirements 
in order for driverless vehicles to be 
registered.

The submission is on the  
ATSE website 
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DATA-DRIVEN FUTURE 

Will Big Data lead to a better society or a dystopian future reminiscent of George Orwell’s 
‘Big Brother’? 

This was the topic addressed by one of Australia’s most visionary technologists, Professor 
Hugh Durrant-Whyte FRS FAA FTSE, who captivated a sell-out crowd of 130 at an ATSE NSW 
Division lunch – the first of its 2017 luncheon series, ‘Big Data – Big Impacts’.

In one of his last public appearances in Australia before taking up a three-year term as Chief 
Scientific Adviser for the UK Ministry of Defence, Professor Durrant-Whyte covered data science 
and machine learning across a broad range of physical, life and social sciences, and business 
applications.

Using examples of predictive, data-driven system models and data analytics, he 
demonstrated that the most interesting problems do not depend on the analysing vast 
quantities of data. Instead, focusing on small subsets of data could lead to practical solutions 
that can make great impacts on society. 

Managed well, he said, data could be used to unlock new sources of economic value, 
provide fresh insights into the way we live, drive innovation and discovery in science and 
technology, and deliver better outcomes for society. 

The broad application of data science heralded a new industrial revolution impacting all of 
business and society, he said.

Hugh Durrant-Whyte 
at the Sydney ‘Big Data’ 
lunch.

PUBLIC OPINION STUDY 
FOR NUCLEAR FUEL

The evolution of and influences on 
public opinion about nuclear fuel use in 

Australia need to be revisited, according a 
recent review of the South Australian nuclear 
fuel issue in Canberra last week.

The Canberra meeting, a symposium 
organised by the Energy Change Institute 
of the Australian National University in 
collaboration with the Academy of Science, 
ATSE and Engineers Australia, reviewed the 
report of the South Australian Nuclear Fuel 
Cycle Royal Commission.

Given that social licence to operate was 
a key theme in all aspects of the nuclear 
fuel cycle, the symposium recommended 
that expertise in the humanities and social 
sciences be engaged to study the evolution 

ATSE backs 
Gen IV nuclear 
participation
ATSE strongly supports Australia’s 
accession to the International 
Collaboration on Research and 
Development (R&D) of Generation IV (Gen 
IV) Nuclear Energy Systems framework. 

This is a key statement in ATSE’s 
response to the inquiry by the Parliament’s 
Joint Standing Committee on Treaties 
on the Framework Agreement for 
International Collaboration on Research 
and Development of Generation IV 
Nuclear Energy Systems. ATSE said its 
2014 Action Statement on Nuclear Energy 
recommended Australia’s continued 
participation in international R&D 
collaborations such as the Gen IV Forum 
(the Forum) and it was pleased to see 
Australia join the Forum in June 2016. 

Australia’s membership of the Forum 
reflected the valuable contributions it 
could make to the development of next-
generation nuclear energy systems. 

To ensure that Australia could fully 
engage with and benefit from the Forum’s 
R&D program, ATSE advised the Committee 
to approve Australia’s accession to the 
framework and its extension.

Participation in the Forum would 
ensure Australia remained abreast of new 
developments in nuclear technologies, 
provide unique opportunities to attract 
and train young researchers in these 
advanced techniques, and expand our 
influence to help achieve our national 
non-proliferation goals. 

It would help to grow Australia’s 
nuclear science expertise, and ensure 
Australia retained its seat on the 
International Atomic Energy Agency (IAEA) 
Board of Governors by remaining the most 
advanced country in our region in terms of 
nuclear science and technologies.

Participation in the Forum would 
ensure that Australia was able to effectively 
consider and evaluate the potential of 
Generation IV technologies, ATSE said.

and determining factors for public opinion on 
nuclear issues in Australia. 

This could be facilitated, it said, by 
conducting an Australian Council of Learned 
Academies (ACOLA) research project on the 
‘social licence to operate’ on nuclear fuel use.

ACOLA’s predecessor organisation, the 
National Academies Forum, published a 
major report Understanding the Formation 
of Attitudes to Nuclear Power in Australia, in 
2010. That report recommended a national, 
longitudinal program of research on attitudes 
to energy and climate change policy.

ATSE participants in the Canberra 
symposium included Dr Ian Duncan FTSE, Dr 
Vanessa Guthrie FTSE, Professor Ian Lowe AO 
FTSE, Mr Barry Murphy FTSE, Dr Adi Paterson 
FTSE, Dr Erica Smyth FTSE, Mr Martin Thomas 
AM FTSE and Dr John Söderbaum FTSE. 
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SUE THOMAS HEADS ARC

Professor Sue Thomas has been appointed CEO of the 
Australian Research Council. 
Professor Thomas is currently Provost and Senior Deputy Vice-

Chancellor at the University of New England, having previously 
held senior positions at Charles Sturt University, the University 
of Canberra and Flinders University. She will commence her role 
with the ARC on 3 July 2017. 

Education and Training Minister Simon Birmingham said 
Professor Thomas would play an important role in shaping 
the future of Australian research and delivering on the National Innovation and Science 
Agenda (NISA).

“Professor Thomas is an experienced university leader with a strong academic background 
in microbial genetics, environmental microbiology and agricultural biotechnology and she will 
bring significant teaching, research and commercialisation expertise to the ARC.

“The ARC has a significant agenda ahead, including developing the new Engagement 
and Impact Assessment to accompany the internationally recognised Excellence in 
Research for Australia (ERA).”

Dr Marlene Kanga AM FTSE participated in a 
world forum at the UN in New York recently 
as President Elect of the World Federation of 
Engineering Organizations (WFEO).

WFEO participated 
in a forum organised by 
UNESCO on the opening 
day of the Commission 
on the Status of Women 
(CSW) at the UN on the 
importance of engineering 
and science in empowering 
women in a technology-led 
world of work.

The UNESCO Forum 
on Women in Engineering 

focused on the participation of women in 
science and engineering. Forum participants 
included: Susan Shabangu, Minister of Women 
in the Presidency of South Africa; Mrs Phumzile 
Mlambo-Ngcuka, UN Under-Secretary General 
and Executive Director of UN Women; and Mrs 
Marie Paule Roudil, the Director of the UNESCO 
Office in New York.

The Forum discussed strategies for 
attracting girls to engineering and also the 
need for organisations to develop workplace 
cultures that support the retention of women 
in their workforces. 

The importance of increasing the 
participation of women in the workforce, 
especially in science and engineering sectors 
has been recognised around the world as 
being essential for economic growth, for 
innovation, developing new industries and 
for the knowledge economy. Participants 
noted the importance of technology 
and new innovations such as advanced 
automation, tele-communications, robotics 
and 3D printing as transforming the world 
of work and the participation of women 
in the new digitally-connected workforce. 
Mobile communications, for example, had 
supported the development of women’s 
entrepreneurship, especially in small business 
enterprises, in many countries. 

Dr Kanga says that, in 2016, a worldwide 
gender gap of 12 per cent in internet use was 
reported, increasing to more than 30 per cent 

in the least developed countries. 
“However, the impact of new technology 

on future jobs is of greatest concern. 
“It is estimated that more than seven million 

jobs are at risk in the world’s largest economies 
over the next five years, principally in office and 
administrative services, manufacturing and 
production, and health care. 

“In this scenario, women will lose their jobs 
at a faster rate than men, since they are less 
likely to be employed in sectors in which the 
adoption of new technology will create jobs,” 
she says.

“The UN anticipates that women will lose 
five jobs for every job gained; by comparison, 
men will lose three jobs for every job gained. 
This is the result of women’s relatively low 
participation in science, technology, engineering 
and mathematics professions, in which jobs 
are expected to be created. Digital fluency may 
help to close some gender gaps, especially if the 
rate at which women become frequent users of 
digital technologies is doubled.”

Dr Kanga says WFEO can play an 
important role in supporting and encouraging 
programs that encourage girls to study 
science and mathematics in school and to 
consider a career in science or engineering as 
well as to retain women in the workforce. 

Kanga talks women and 
engineering at the UN

GENDER-DIVERSE BOARDS 
GROW REVENUE FASTER

Companies with women on their boards 
have achieved higher revenue growth, 

profitability and shareholder returns than 
those without, a report by accounting firm 
KPMG shows.

KPMG Enterprise's 2017 ASX 300+ Report 
analysed 664 companies, including 626 local 
entities and 38 foreign companies listed in 
Australia. 

The report found that, in 2016, companies 
in Australia's mid-market sector (more than 
65 per cent of the Australian economy) with 
boardroom diversity, a dominant shareholder 
or a long-serving chairperson outperformed 
their peers. 

The report defines the ASX 300+ as ASX 
companies by market capitalisation in June 
2016 from 300-100.

There were just 21 companies in the ASX 
300+ with a female CEO (three per cent of 
companies), it noted. Female CEOs in the ASX 
300+ delivered a nine per cent increase in 
revenue in 2016, compared to the group-wide 
average of 0.5 per cent. 

"The overall profitability of ASX 300+ 
companies and returns to shareholders, 
measured by earnings per share, are also 
higher at companies that have a diverse 
board, yet 65 per cent of ASX 300+ companies 
don't have a single female on their board," 
said Rob Bazzani, national managing partner 
of KPMG Enterprise. 

Marlene Kanga 
in New York with 
Minister for Women 
Michaelia Cash.

Sue Thomas



Global expansion 
  just got easier
UNSW has launched TechConnect, an incubator program 
which supports small to medium businesses to create a 
competitive edge through technology innovation.  
With access to world-class researchers, facilities and  
an international network, TechConnect provides the right 
resources for industry to take their ideas global.  
UNSW currently works with over 500 research partners  
to pioneer ground breaking technologies and position  
them at the forefront of  their industries.

If you’re ready to make an impact  
with technology that changes the world,  
we can help. 

Go to unsw.to/techconnect17 to apply today.
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TO REALISE THIS VISION THE GOVERNMENT  
WILL TAKE THREE LEADERSHIP ROLES:
¢ �supporting science by providing funding and other resources for 

the spectrum of basic to applied scientific research, critical science 
infrastructure and equipment, and science and mathematics 
education, directly investing in Australia’s future;

¢ �participating in science by producing, using and sharing research, 
data and information, operating scientific research infrastructure 
and engaging with science internationally; and

¢ �enabling science by setting institutional arrangements that shape 
the science system and its interactions with business and the 
community, including the translation of research into economic 
and other benefits.

The NSS defines ‘science’ 
broadly – natural 
physical and life sciences, 
including medical 
and health sciences, 
mathematics, engineering 
and technology-related 
disciplines.

THE NSS ALSO SET OUT THE PRINCIPLES FOR 
GOVERNMENT SCIENCE POLICIES AND ACTIVITIES, 
NOTING THE GOVERNMENT: 
RECOGNISES that science is fundamental to the economy and 
social wellbeing, and core to the mission of government as part of a 
multidisciplinary research ecosystem.
WILL ENSURE that scientific research investment is focused on high-
quality research, Australia’s scientific strengths, and agreed science 
and research priorities.
WILL ENSURE that support across the spectrum of basic to applied 
research is stable and predictable
WILL ENCOURAGE and support collaboration across disciplines, 
across sectors and across international borders.
WILL ENSURE that opportunities for all Australians to engage with all 
aspects of the science process are maximised.
WILL SHOW and promote leadership in actively addressing inequality 
in science education, participation and employment.
WILL MEASURE and report performance of the science system as a 
whole and government agencies individually.
WILL SEEK advice from experts in their respective fields in assessing 
priorities, research quality and in making policy.

The NSS also noted that business was the major investor in 
Australian research – spending $18.8 billion on R&D in 2013-14, 
employing nearly 80,000 staff on the work, being key players in 
generating commercial returns from research and delivering many of 
the economic benefits from science.

Sinodinos says science  
a long-term investment
The Australian Government’s National Science Statement 
emphasises that science is a long-term investment and that the 
Government supports research for its own sake.

Launching the NSS at the National Press Club Science meets 
Parliament lunch in Canberra, Industry, Innovation and Science 
Minister Senator Arthur Sinodinos sought to reassure the research 
community that it will not be subject to ongoing funding shocks or 
policy short-termism.

“The NSS provides an enduring framework 
to guide our decisions on what we need and 
what we want from science,” he said. “In a 
nutshell, the Statement sets out our long-
term vision for Australia: a society that is fully 
engaged with science, and fully enriched by 
science.

“The Science Statement reminds us that the 
ultimate goal of science is to change the way we 
live: to support the nation’s wellbeing, improve 
our health, build a more productive economy, 
and sustain our natural environment.

“And we also need to create a citizenry that 
is scientifically literate to participate as informed 
members of society.

“When it comes to science, it’s vital that we 
support research for its own sake. This is because we can’t presume 
to know the outcomes of scientific endeavour. Proving or disproving 
hypotheses takes time. We often have to wait to see where it takes us.

“And, importantly, whether or not a particular piece of research 
delivers a breakthrough does not determine its worth. Every inquiry 
builds on our body of knowledge and brings us closer to the next 
great discovery. That’s why we support the full range of research: from 
basic to applied.

“It’s why we rely on robust competitive mechanisms and peer 
review to determine what research is funded, drawing on expert 
advice.” 

Arthur Sinodinos

THE NSS SETS OUT FOUR 
OBJECTIVES:

1 Engaging all Australians  
with science.

2 Building our scientific capability  
and skills.

3  Producing new research, 
knowledge  
and technologies.

4  Improving and enriching 
Australians’ lives through science 
and research.
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Most government research 
funding programs are 
ostensibly guided by some 
set of priorities, mainly based 
on the National Science and 

Research Priorities or potential linkages with 
one of the Industry Growth Centres. 

Established in 2015 the nine cross-
disciplinary national priorities are food, 
soil and water, transport, cybersecurity, 
energy, resources, advanced manufacturing, 
environmental change and health. The 
Growth Centres overlap to an extent, 
covering advanced manufacturing, cyber 
security, food and agribusiness, medical 
technologies and pharmaceuticals, mining 
equipment, technology and services, and oil, 
gas and energy resources.

The basic rationale for defining priorities 
is recognition that the research budget is 
finite, so expenditure should be directed 
to areas where Australia is seen to have 

Research priorities:  
are they useful?

M
comparative advantage, either actually 
or potentially. This allows a critical mass 
of research activity – people, training, 
infrastructure and other resources – to be 
built up rather than seeing the investment 
spread thinly, making it difficult to reach 
world leadership status.

This aim is laudable but in practice are 
research priorities useful?

Applicants under the broad range 
of government programs aimed at 
supporting research and – in some cases, its 
commercialisation – will invariably be asked 
to identify into which of a program’s priorities 
their proposal falls. Unfortunately, this 
presents a series of dilemmas for those called 
on to assess the applications and determine 
which should be funded.

GENERALITY VERSUS SPECIFICITY
There are very few STEM-related proposals 
that could not be fitted into one or more of 

the very broad National Science and Research 
Priorities, or the subsets of these used for 
particular programs. This immediately begs 
the question as to why bother with the 
priorities to start with?

A way around this might be to expand the 
number of priorities and define them more 
exactly – ‘low emission/renewable energy’ 
rather than ‘energy’, ‘additive manufacturing’ 
rather than ‘advanced manufacturing’, etc. 
However, progressing down this track will 
make the system even more complicated 
and lead to disputes as to why one field is 
included but not another.

QUALITY VERSUS COMPLIANCE
By imposing priorities to be addressed in 
research grant applications, the issue of 
how to balance excellence with the extent 
to which the work meets the requirements 
of the priority area arises. It would be highly 
undesirable to exclude a proposal covering 

BY PETER LAVER

Innovation and Science 
Australia (ISA) has 

sought wide consultation 
with stakeholders to 
develop its Strategic Plan 
for Australian innovation 
out to 2030.

Its 2030 Strategic Plan 
Issues Paper, released in 
March, aims to drive the 
national conversation 
around the future of 
Australian innovation, 

science and research and has articulated a high-level vision:
“We want an Australia counted within the top tier of innovation 

nations, known and respected for its excellence in science, research 
and commercialisation. Innovation, which can underpin a diversity of 
internationally competitive industries, will enable today’s and future 
generations to have meaningful work, and a great quality of life, in a fair 
and inclusive society.”

The Issues Paper identifies some of the waves of change that will 

influence Australia’s future over the medium term – globalisation, 
technological disruption and demographic trends – and suggests six 
key challenges the nation must address to become a top-tier innovator:
¢ �bringing more firms, in more sectors, closer to the innovation frontier;
¢ �moving, and keeping, government closer to the innovation frontier;
¢ �delivering high-quality and relevant education and skills 

development for Australians throughout their lives;
¢ �maximising the engagement of our world-class research system 

with end users;
¢ �maximising advantage from international knowledge, talent and 

capital; and
¢ �realising the benefits of bold, high-impact initiatives.

The focus for ISA’s 2030 Strategic Plan, which will be delivered 
to Government later this year, is developing specific, actionable 
recommendations that respond to these challenges. 

Dr Charlie Day, CEO of ISA, said broad engagement with the Issues 
Paper would help guide ISA’s thinking. “ISA hopes that the Issues Paper 
will provoke some big-picture thinking on how Australia can get the 
most out of our innovation system now and how we can position 
ourselves as a leading innovation nation into the future.”

ATSE’s submission to the Issues Paper is online.

Charlie Day

SPURRING 
DEBATE ON 
INNOVATION
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a world-class piece of research, or having 
potential for very attractive commercial 
or other outcomes, in favour of a more 
pedestrian submission that adheres more 
closely to the priorities laid down. 

A criterion could be adopted that 
compliance with priorities (or linkage with 
an Industry Growth Centre) only becomes a 
factor in assessment if all other factors are 
ranked virtually equal. Again, the question 
arises – why then bother with priorities in the 
first place?

COMPETING PRIORITIES
As well as priorities defined for research and 
Growth Centres the Government has a series 
of other high-level, economy-wide priorities. 
These include such things as creating (and 
maintaining) jobs, economic growth, export 
performance, climate change mitigation 
and adaptation (meeting international 
obligations), skills development, etc.

While there is some alignment of these 
in some areas, the question needs to be 
asked as to why long-term potential for such 
things as jobs and growth do not weigh 
more heavily in assessing applications for 
government support for research.

INTERDISCIPLINARY RESEARCH
Many future research breakthroughs will 
cross traditional discipline boundaries. It is 

already a struggle to break through the 
established faculty/department/division 
structures in research (and research 
funding) organisations. 

To impose another potential set 
of boundaries through a requirement 
to allocate any proposal to a national 
priority could present another hurdle to 
jump for this type of work to be initiated.

RESEARCH INFRASTRUCTURE
Careful consideration of priorities would 
be justified when it comes to planning 
high-cost research infrastructure. The 
argument regarding using priorities to 
avoid fragmentation of effort is far more 
compelling if it builds the case for a large 
infrastructure investment (or better 
utilisation of an existing facility). 

The problem is often that this type of 
infrastructure (think synchrotrons, NMR 
machines, large-scale 3D printers, etc) 
crosses the boundaries of the national 
research priorities, making the case 
for capital investment more difficult 
to develop. Also surely factors such as 
what level of utilisation is likely or what 
contribution the piece of equipment 
makes to improving the productivity 
of the research undertaken is just as 
important as what national priority it 
supports?

Unquestionably Australia needs to 
identify, publicise and celebrate where its 
existing and potential research strengths lie. 
Processes such as the ERA and the work on 
engagement and impact are important to 
better understand the research system and 
to justify the public investment it requires. 
Equally important (as ATSE has done) is to 
define the major challenges the country 
faces, that the application of STEM, and where 
necessary STEM research, can help address. 

However, to use these strengths and 
challenges to establish priorities to guide 
allocation of government support for 
research can undermine the required focus 
on excellence, discourage ‘thinking outside 
the box’ and place a greater emphasis on 
assessing the inputs to the research system 
rather than the potential outcomes. 

 – PETER LAVER AM FTSE

Mr Peter Laver AM FTSE had a distinguished business 
career spanning nearly 40 years with BHP and its 
subsidiaries, serving in senior roles in steel, iron ore, 
transport, research, environment, safety and external 
affairs. He is a former Director of ATSE and Chancellor 
of Victoria University, and was a member of the CRC 
Committee and a Director of the Australian Centre 
for Innovation. He has served on the Energy R&D 
Corporation, CSIRO Strategic Advisory Committee 
(Energy Sector), the Australian Science and Technology 
Committee, the Prime Minister’s Science Prize Committee, 
the Premier’s Science, Engineering and Technology 
Taskforce and the National Science and Technology 
Centre (Questacon). He is a senior adviser to ATSE.

STA LAUNCHES WOMEN  
STEM SUPERSTARS

Science & Technology Australia (STA) has launched its Superstars 
of STEM program, which will train and support 30 female STEM 

professionals to become prominent role models for young women 
and girls. 

STA says the women will develop the skills to share their 
work with the public via social media, public speaking and as 
spokespeople in the media, and be given the opportunity to speak 
with schools, connect with mentors and attend events promoting 
gender equity in science and technology around Australia.

The program aims to smash existing gender stereotypes, says Kylie 
Walker, CEO of Science & Technology Australia, and to make a career 
in STEM a more attractive and achievable option for young Australian 
women and girls.

“We are excited and energised by the number of women who 
choose careers in science and technology, but there is still imbalance,” 
Ms Walker said.

Superstars of STEM is supported through the Australian 
Government’s Women in STEM and Entrepreneurship program, 
and will be delivered in partnership with the Australian Science 

Media Centre (ASMC)S and Women in STEMM (science, technology, 
engineering, mathematics and medicine) Australia.

Program Ambassador and renowned astronomer Dr Lisa Harvey-
Smith said she was excited to see such a program start in Australia.

Awarded the Eureka Prize for Public Understanding of Australian 
Science Research last year for her work on the stage and screen, she 
says she understands the 
value of having scientists 
who know how to 
communicate their work.

“The small number 
of female role models in 
science remains an issue 
in Australia,” Dr Harvey-
Smith said. 

“I know the pathway 
to my career in science 
would have been a little 
easier if there had been 
more women visible in 
the sector.”

Superstars of STEM Ambassador  
Lisa Harvey-Smith
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BY TIM REEVES
timothy.g.reeves@bigpond.com

How can the world feed 
more than 9 billion people 
in 2050 in a manner that 
advances development 
and reduces pressure on 

the environment? The production systems 
required must simultaneously enhance 
productivity and profitability while enhancing 
the health of our ecosystems. 

The target for global food production 
is to double the production of calories by 
2060. To achieve this, more food will need 
to be produced in the coming 40 years than 
has ever been produced since the arrival of 
humans on our planet. 

Science and technology and the ingenuity 
of farmers have resulted in tremendous 
productivity achievements to date, but the 
coming decades will provide unprecedented 
challenges to ‘produce more with less’. 

THE PERFECT STORM
As global agriculture seeks to achieve these 
simultaneous targets, it faces a ‘perfect storm’, 
a confluence of unprecedented pressures. 
¢ �Global population is increasing at around 

140 people each minute – and we all will 
need sufficient nutritious food to live 
healthy and productive lives.

¢ �More – but also different – food is required, as 
the surging global middle class has markedly 
increased the consumption and demand 
for meat in diets. This has resulted in greater 
inefficiencies of food production – instead 
of feeding grain to people, grain is fed to 
animals, to feed people – adding greater 
consequent pressures on farming systems. 
(Some argue that dietary changes are putting 
more pressure on food production systems 

Meeting the challenges of global 
food and nutritional security
To double the production of calories by 2060 we will need to produce more food in the coming 
40 years than has been produced since the arrival of humans on our planet. 

H

than population growth.)
¢ �There will be less land on which to produce 

this extra food, and less water for irrigation.
¢ �Climate change is already having a 

‘multiplier’ effect, exacerbating their 
impacts and is likely to do so even more in 
the coming decades. 
Science, technology and farmer 

knowledge and skills will all be vital factors 
in successfully addressing this perfect storm. 
What is required? 

Sustainable intensification of production 
systems is now the global focus for addressing 
the food production perfect storm.

FIVE KEY PRACTICES
At the farming systems level, sustainable 
intensification involves the combination of 
five key practices:
¢ �conservation agriculture (zero tillage, soil 

surface mulch);
¢ �enhanced soil fertility and soil health;

¢ �improved crops and animals (efficient, 
resistant, resilient);

¢ �efficient water management; and
¢ �integrated pest management (genetic 

resistance, natural enemies, judicious 
pesticide use).
While sustainable intensification of our 

food production systems is already successfully 
underway in many regions, including Australia, 
much more needs to be done, particularly in 
Africa and in many parts of Asia. 

Australian science, technology and 
practice have much to offer in helping to 
bring this about. 

FIVE GRAND CHALLENGES
I have designated five ‘grand challenges’ 
for future food and nutritional security, 
drawing on 50 years’ experience of working 
in sustainable agriculture, living on four 
continents and visiting more than 70 
countries.

TRIPLE BURDEN
Humankind is already struggling with a so-called ‘triple burden’ around nutritional 
security – undernutrition, malnutrition and overnutrition. Globally, nearly one billion 
people are undernourished, lacking sufficient calories/protein. A further billion people are 
malnourished, lacking vitamins and trace elements. But there are now one billion people 
who are over-nourished through excessive consumption of calories and are susceptible to a 
range of metabolic diseases. Nearly half the world’s population is inappropriately nourished 
and the challenge to rectify this unacceptable scenario is going to become more difficult in 
coming decades. 

SUSTAINABLE INTENSIFICATION
The goal of sustainable intensification is to increase food production from existing farmland 
while minimising pressure on the environment. It is a response to the challenges of increasing 
demand for food from a growing global population, in a world where land, water, energy 
and other inputs are in short supply, overexploited and used unsustainably. Any efforts to 
‘intensify’ food production must be matched by a concerted focus on making it ‘sustainable.’ 
Failing to do so will undermine our capacity to continue producing food in the future.  
 – Oxford Martin Program
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1 Loss and degradation of our 
natural resources – land, water, air.

Prime agricultural land is being lost globally 
at a rate of at least five million hectares each 
year due to urbanisation and degradation. Of 
the land remaining in agricultural production, 
significant areas have been degraded due to 
too little attention to soil health.

Around 45 per cent of the world’s food 
crop production comes from irrigated systems 
and agriculture accounts for 70 per cent of all 
global freshwater withdrawals. There is rapidly 
growing competition for that water from 
urban, industrial and environmental uses. 
There is already unsustainable withdrawal 
and use of water in some key ‘food baskets’ 
of the world. On the current trajectory, global 
water consumption in 2050 would be around 
double that of 2000, but there will be no 
availability of this extra water. 

Agriculture is under tremendous pressure 
to reduce greenhouse gas (GHG) emissions to 
help improve air quality. Globally, the sector 
accounts for around 30 per cent of total GHG 
emissions (16 per cent in Australia), due 
particularly to losses of methane and nitrous 
oxide, potent GHGs. It has been estimated 
that the sector would account for a totally 
unsustainable 70 per cent of global emissions 
by 2060 if food production were doubled 
using current techniques.

What needs to be done?
¢ �Integrated policy development around 

nexus issues.
¢ �Increased water-use efficiency and 

reduced consumption.
¢ �Clear strategy and policy on land planning, 

including for urban and peri-urban 
agriculture.

¢ �Increased emphasis on soil health.
¢ �Conservation agriculture.
¢ �Greater investment for input-use efficiencies.
¢ �Mitigation of GHG emissions essential to 

meet markets and ‘right to farm’ demands.

2 Adaptation to climate  
change

Farms are at the front line of climate change 
and most studies project net adverse impacts 
on crop yields and livestock productivity due 
to climate change. The situation is no different 
here in Australia. CSIRO scientists (Hochman 
et al, 2017) say water-limited wheat yield 
potential in Australia had been reduced by 27 

per cent from 1990 to 2015 due to reduced 
rainfall and increasing temperatures. This loss 
was not reflected in actual national yields 
due to an unprecedented rate of technology-
driven gains closing the gap between actual 
and water limited potential yields. 

It remains to be seen whether technology 
can continue to maintain current yields, let 
alone increase them at the rates required by 
2050. Obviously ‘business as usual’ is not a 
viable option.

Elevated levels of atmospheric carbon 
dioxide (eCO2) are an undisputed element of 
climate change, providing a pressing dilemma 
for agriculture. Research by Agriculture Victoria 
and the University of Melbourne has found 
a large variation in wheat varietal responses 
to eCO2. On the positive side, grain yield 
responses to eCO have shown increases of 
four to 45 per cent, while there have been 
substantial deleterious effects on wheat quality 
– for example a near halving of loaf volume – 
that, if not remedied, could result in all wheat 
produced being reduced in quality by at least 
one classification and payment grade.

This would have enormous economic and 
financial implications for the grains industry 
and for Australian export earnings.

Recent studies in the US have identified 
deleterious effects on protein nutrition of 
livestock caused by eCO2. 

What needs to be done?
¢ �Adaptation strategies for agriculture 

where all innovation is considered through 

the ‘lens’ of climate change.
¢ �Substantial long-term, patient, co-

investment in adaptation by public and 
private sectors.

¢ �Farming systems that are more 
resilient and adaptable – sustainable 
intensification.

¢ �Infrastructure that both helps with 
adaptation and is itself adapted to climate 
change.

3 Nitrogen use  
(in)efficiency

Nitrogen (N) fertiliser usage worldwide – 
currently well over 100 million tonnes a year 
– now accounts for more than 50 per cent of 
the protein in human diets and is therefore 
absolutely critical to food and nutritional 
security. Usage has increased globally at 
around twice the rate of population growth, 
in the pursuit of increased agricultural 
production. 

In many countries, inefficient management 
and/or subsidised prices have stimulated 
inappropriate usage. This has resulted in 
substantial off-farm losses resulting in large 
economic and environmental costs – the 
so-called ‘Nitrogen Cascade’. Globally, and in 
Australia, nitrogen-use efficiency averages 
around only 50 per cent and is the proverbial 
‘elephant in the room’ in a sector that prides 
itself on highly efficient input usage. Australia 
also has a very large ‘N footprint/person’ – 
much higher than the US, for example.

One of the consequences of the spiralling 
use of N fertilisers worldwide has been 
dramatically reduced use of biologically 
fixed nitrogen (BFN) from leguminous 
plants, particularly in Australia – a trend 
which is counter-productive to the needs for 
sustainable intensification, where legumes 
in farming systems can help to contribute to 
‘climate smart’ agriculture. We need to re-visit 
the development and usage of legumes in 
our future farming systems.

What needs to be done?
¢ �Greater investment in energy-efficient 

fertilisers and better technologies.
¢ �Re-invigoration and re-investment in 

legume R&D emphasising sustainability.
¢ �Real-time testing for mineralised soil N.
¢ �Regulatory framework based on best 

management practices (BMP) for N.
¢ �Community education around ‘N footprint’.

Food for the world.
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4 Food loss and  
waste

It is beyond belief that 34 per cent (by weight) 
and 24 per cent (by calories) of the food we 
currently produce globally is wasted (FAO). The 
World Resources Institute says reducing the 
rate of food loss by 50 per cent by 2050 would 
reduce the projected food gap by 25 per cent 
and also reduce water usage for agriculture. 
At the household level in Australia, the cost of 
food losses is probably about $1500 to $2000 
a year for a family of four, with additional costs 
to the environment. Losses occur from farm 
production through to consumers’ plates. The 
US/Oceania region has the highest food losses 
in the world and 60 per cent of these are at the 
consumption end of the chain. Wastage occurs 
in our supermarkets – partly due to conservative 
‘use-by’ dates – and at the household level with 
over-purchasing, over-sized meals and a laissez-
faire attitude to food as a readily expendable 
commodity. The Western world has seemingly 
lost respect for food and could learn valuable 
lessons from developing country consumers 
who hold food in the highest regard. 

What needs to be done?
¢ �Value chain nexus approaches to reducing 

losses and wastage.

¢ �Set food loss and wastage reduction targets.
¢ �Greater investment in research, 

development and extension (RDE) to reduce 
post-harvest losses for smallholder farmers.

¢ �Increased ‘second harvest’ type 
approaches and less conservative 
product specification and ‘use-by’ dates 
(industrialised countries).

¢ �Respect for food – purchasing, portion size 
and consumption (industrialised countries).

5 Neglect and erosion of rural 
communities

This is a major issue confronting communities 
and governments in many countries, as 70 
per cent of the world’s population will be 
urbanised by 2050. There are many reasons 
for migration to the cities – economic, social 
and environmental. In the economic category 
is the profitability of farming which can be 
significantly influenced by government 
policies. Getting this balance right between 
farm profit and affordable food is the most 
complex agricultural policy dilemma faced by 
many governments around the world.

Social and environmental factors also 
impact differentially on rural communities. 

Unless governments can ensure more 
equitable rural essential services, farming 

will become less attractive and future food 
security could be threatened.

What needs to be done? 
¢ �Development of a clear vision, strategy 

and investment plan for rural regions.
¢ �Cohesive and supportive policy framework 

for regions.
¢ �Greater rural community participation in 

policy advice.
¢ �Immediate attention to impact assessment 

of technology and climate change.
¢ �De-centralisation – including government 

services.

THE WAY FORWARD
We can have a food and nutrition-secure 
world in 2050, but it will not occur with a 
‘business as usual’ approach. 

Short-term political decision-making does 
not address the problems of sustainability, which 
need well-targeted and longer-term investment, 
from the public and private sectors, focused on 
larger, longer-term, nexus-based collaborations 
involving international partnerships. 

The key actions are:

A Tackle nexus issues more effectively – 
agriculture-food-water-energy-climate 

change; and agriculture-food-nutrition-
human health.

B Encourage sustainable intensification in 
agri-food chains, including conservation 

agriculture on farms.

C Develop a cohesive policy framework and 
strategy to reduce food loss and waste.

D Provide vision, policy framework and 
strategy for rural communities

E Ensure better-targeted, longer-term, 
patient investment in RDE, education 

and infrastructure for sustainability. ¤

A podcast that extends the arguments in this 
article is at http://upclose.unimelb.edu.au/
episode/392-feeding-9-billion-inconvenient-
truths-about-global-food-security 

Professor Timothy Reeves FTSE is Chair of ATSE’s 
Agriculture Forum. He has worked for 50 years in 
agricultural RD&E, focused on sustainable agriculture 
in Australia and overseas, and was a pioneer of no-till/
conservation agriculture research. He was Director 
General of the Mexico-based International Maize and 
Wheat Improvement Center (CIMMYT) and has worked 
with the UN FAO on sustainable intensification of 
agriculture. The University of Melbourne awarded him 
a Doctor of Agricultural Science honoris causa in 2016. 
The oral history of his life was recently archived in the 
National Library of Australia. 

WHITE PAPER PROPOSES NEXT-GENERATION SDI

The White Paper Towards a Spatial Knowledge Infrastructure has been released by the 
Australia and New Zealand CRC for Spatial Information (CRCSI) and aims to position 

new knowledge concepts across the emerging digital economy.
It proposes a next-generation spatial knowledge infrastructure that moves the agenda 

from more traditional spatial data infrastructure (SDI) concepts to “automatically creating, 
sharing, curating, delivering and using knowledge (including the data and the detailed 
analytics that produce the information products) in support of the emerging digital 
economy and the rise of spatially-aware and equipped citizens”.

The key challenges the White Paper presents are moving the current approach from 
bespoke systems to automated systems, from expert to non-expert users, from data as a 
descriptor to information as a predictor, from post-analysis to real-time analysis, and from 
simple quality descriptors to full warrantability.

“Within the next five years new technologies and growing user demands will render 
current approaches to spatial data infrastructures inadequate”, said co-author, CRCSI’s 
Ms Kylie Armstrong. “Becoming semantically enabled is the next step towards more 
streamlined data supply, more versatile and usable information and automated spatial 
analytics for knowledge creation and discovery.”

The transition would require innovation and new practices in government and the 
private sector to allow the power of emerging technologies to meet the future demand 
of users. This movement from information data to fit-for-purpose knowledge would drive 
new activities across the economy, including smarter transport networks, responsive and 
resilient cities and intelligent infrastructure planning.
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Marshes ‘hold $37M  
in carbon storage value’
Australia’s tidal marshes have been found to contribute $37 million 
annually in organic carbon storage value.

Ecologist Dr Peter Macreadie, from Deakin University’s Centre 
for Integrative Ecology (CIE) and Director of Blue Carbon Lab, led an 
international team of scientists on the project, with samples being 
collected from marshes around Australia. 

The team found that Australia’s 1.4 million hectares of tidal 

marshes contain an estimated 212 million tonnes of organic carbon 
(OC) in the surface one metre, with a potential CO2-equivalent value of 
$9.37 billion and an estimated $37 million value in annual tidal marsh 
carbon sequestration.

“Together, these values highlight the significant role Australian 
tidal marshes have played in biosequestration historically (the long-
term development of the current OC stocks) and may continue to play 
into the future (through annual OC accumulation),” Dr Macreadie said.

These figures don’t take into account the value of other ecosystem 
services provided by tidal marshes, such as nutrient cycling, shoreline 
stabilisation, pollution control and biodiversity enhancement.

Dr Macreadie said that vegetated coastal habitats (tidal marshes, 
seagrasses and mangroves), known as ‘blue carbon’ ecosystems, 
ranked among the most efficient biosequestration systems on the 
planet – and the new research should add impetus for protection and 
restoration initiatives.

“The new dataset comprises analysis of sediment cores of 323 
samples taken from the temperate coasts of Australia, along with all 
available literature data,” he said.

“It provides the most comprehensive estimates of tidal marsh blue 
carbon in Australia, and illustrates their importance in climate change 
mitigation and adaptation, acting as CO2 sinks and buffering the 
impacts of rising sea level.”

With a total tidal marsh area estimated at 1,382,500 hectares, 
Australia is home to approximately 33 per cent of the planet’s tidal marsh. 

CUT RED TAPE, SAYS CROPLIFE

The Federal Government should remove unnecessary regulations 
on genetically modified (GM) crop innovations and improve 

agricultural chemical regulatory efficiency, thereby ensuring the future 
success of Australia’s agriculture industry, according to CropLife, the 
national industry organisation representing the agricultural chemical 
and biotechnology (plant science) sector.

Commenting on the Productivity Commission report Regulation 
of Australian Agriculture, CropLife CEO Matthew Cossey said the cost 
of every crop-protection product to reach the market was US$286 
million, following 11 years of R&D.

“Farmers face ever-increasing pest and climate pressures while 
always seeking to improve yield,” Mr Cossey said. “It is now more 
important than ever to make the changes necessary to ensure the 
latest innovations are in the hands of Australia’s farmers more quickly 
while still ensuring the highest safety and efficacy standards.

“Australia is fortunate to have an independent, scientifically 
competent and technically proficient regulator. Implementation 
of a national control-of-use regime for agricultural chemicals and 
increasing harmonisation of off-label use provisions would remove 
duplication and inconsistencies. 

“With more than 20 years of GM crops being grown side-by-side 
with non-GM crops in Australia and internationally, it’s not surprising 
to see the Commission recommend the removal of the moratoria on 
GM crops in NSW, SA, Tasmania and the ACT.”

BEEF FRAMEWORK TO FUTURE-PROOF

The Australian Beef Sustainability Framework aims to ‘future-proof’ 
the whole Australian beef value chain.
Released by the Red Meat Advisory Council (RMAC), the 

Framework has been developed by the Sustainability Steering 
Group (SSG), following a year of consultation with industry, retailers, 
regulators, banks, investors, interest groups, customers and the 
community.

It lists 23 priority areas to: enhance animal wellbeing and health; 
increase profitability, productivity and market access; improve land 
management, address climate change and minimise waste; produce 
safe and nutritious food; build workforce capacity; and ensure the 
health, safety and wellbeing of people in the industry.

“We recognise that consumers and the community have 
changing expectations of our industry; and we want to satisfy the 
community – and ourselves – that we are doing everything possible 
to ensure the longevity of the businesses, the families and the 
communities the Australian beef industry represents,” said RMAC 
Chair Don Mackay.

The industry must be vigilant and able to respond to any risks or 
opportunities, Mr Mackay said, noting that implementation of the 
framework will be addressed through a five-point action plan using 
“the right people to tackle sustainability challenges for the sector, 
pinpoint key additional information required, and continuously report 
back to the industry and community”.

Peter Macreadie knee-deep in a swamp.
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MTP worth $18 billion, 
CSIRO says
CSIRO has issued a blueprint for how medical technologies and 
pharmaceuticals (MTP) could add $18 billion to the Australian 
economy and about 28,000 new jobs within the next eight years.

Its Medical Technologies and Pharmaceuticals Roadmap sets 
out a path for how Australia could become an important player in 
the international MTP sector, which is expected to grow to almost 
$3 trillion globally by 2025, with a projected annual growth rate of 
5.6 per cent.

The roadmap was written in collaboration 
with industry, government and researchers. 

“The symbiosis of digital with physical 
creates new individualised medtech solutions, 
from 3D printed replacement body parts to 
personalised brain cancer treatments,” said 
CSIRO Chief Executive Dr Larry Marshall FTSE.

“Growing this sector will save lives in 
Australia and around the world.”

With Australia’s spending on healthcare 
expected to almost double to 16 per cent 
of GDP by 2040, a renewed focus on the 
successful translation of excellent science to 
cheaper and more effective health and medical 

MARINE INDUSTRIES WORTH $74 BILLION 

Australia’s ‘blue economy’ has made a significant contribution to the nation’s 
prosperity and is increasingly recognised around the world as a high-value, high-

potential-growth sector, according to the Australian Institute of Marine Science’s (AIMS) 
biennial industry update.

The report claims that Australia’s marine industries contributed $74.2 billion to the 
national economy in 2013-14, which accounted for 4.8 per cent of national GDP and 
directly and indirectly provided almost 400,000 jobs.

The AIMS Index of Marine Industry assesses the size of Australia’s blue economy – the 
economic contributions made by fishing, offshore oil and gas exploration and extraction, 

boat and ship building, repair and maintenance services and 
infrastructure, marine tourism and recreational activities, 
and water transport.

Its total economic value is measured by the value-add 
that marine industries generate directly, plus the indirect 
contribution made to other industries.

In total, Australia’s marine industries contributed $42.0 
billion to value-add in 2013-14, with a further indirect 
$32.2 billion of value added in other industries.

“The AIMS Index of Marine Industry provides crucial 
information for decision-makers, and is one of the many 
tools that enable us, as an organisation, to effectively 
target the focus of our research,” said AIMS’ CEO, John 
Gunn FTSE.

solutions was a national priority, he said.
“The Medical Technologies and Pharmaceuticals Roadmap 

shows how Australia can use excellent science to effectively 
navigate the challenges associated with an ageing population, 
while also capitalising on global opportunities,” Dr Marshall said.

MTPConnect, the Industry Innovation Growth Centre for 
the sector, chaired by Dr Bronwyn Evans FTSE, has estimated in 
its Sector Competitiveness Plan that Australia could create an 
additional 28,000 jobs by 2025 and add an additional $18 billion to 
the economy over this period if measures outlined in the Roadmap 
were adopted.

The roadmap says the MTP industry will be an important 
economic driver as the sector grows rapidly across the globe due 

to ageing populations, unprecedented technological 
advancements and growing health sectors in the 
developing world.

It outlines four main areas that Australia could 
capitalise on, based on global trends and our existing 
advantages:
¢ �smart devices, implants and bionics;
¢ �accelerated pharmaceutical development;
¢ �manufacturing high-value pharmaceuticals; and
¢ �diagnostics, informatics products and services.

The Medical Technologies and Pharmaceuticals 
Roadmap is the second in a series of Roadmaps being 
produced by CSIRO, each aligned to the Federal 
Government’s Industry Growth Centres. The first was the 
Advanced Manufacturing Roadmap issued last November.MTP: 28,000 new jobs predicted.

PATENTLY GOOD AT 
MANUFACTURING

A new report on patents produced by IP 
Australia,has found a 15 per cent increase 

in advanced manufacturing patent applications 
between 2000 and 2013. This was largely driven by 
increases in patents for medical devices (up 46 per 
cent), along with strong growth in chemical and 
mechanical engineering patents (33 and 29 per 
cent respectively).

Australia was ranked 14th globally for advanced 
manufacturing patent applications, outranking 
Israel, Denmark, Austria and India, despite its low 
population ranking (53rd). Australia ranked 10th out 
of 36 countries for specialisation in medical device 
patents and is middle-ranked globally for chemical 
engineering patents. The majority of advanced 
manufacturing patents filed in Australia were in 
the electrical technology category, a key driver for 
advanced manufacturing innovation.

Australia also demonstrated innovative 
expertise in transport, mechanical engineering and 
pharmaceuticals, areas of significant growth and 
global opportunity, the report said.
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Research into new medical technologies 
and improved disease control dominated 
the seven grants announced recently under 
the Australia–India Strategic Research Fund 
(AISRF) program – with four of the grants in 
these categories.

Professor Ashley Bush FTSE, from the 
Florey Institute of Neuroscience and Mental 
Health in Melbourne, will lead a $1 million 
project, partnered by India’s National Brain 
Research Centre, titled ‘Novel Imaging 
Diagnostics for Alzheimer’s disease’.

Based on knowledge that subtle changes 
in the brain precede a diagnosis of Alzheimer’s 
disease by up to 20 years, the project aims to 
generate an innovative diagnostic tool that 
takes advantage of this ‘preclinical window’ 
and identifies outwardly healthy individuals at 
risk of an Alzheimer’s diagnosis using current, 
clinically available MRI technology. 

If successful, this diagnostic measure 
will enable rapid, cost-effective diagnosis 
of Alzheimer’s before symptom onset thus 
facilitating early intervention.

In another million-dollar project, 
Professor Ross Crawford, from the 
Queensland University of Technology’s 
(QUT) Institute of Health and Biomedical 
Innovation and the Australian Centre for 
Robotic Vision, aims to develop a new class 
of medical imaging devices for minimally 
invasive surgeries by combining the 
latest advancements in miniature camera 
technology, computer vision, image 
processing and 4D-ultrasound sensing. 

QUT will partner with researchers from 
the Indian Institute of Technology (Madras), 
All India Institute of Medical Sciences (Delhi), 
University of Adelaide and Perfint Healthcare, 
in collaboration with the Indian Institute 
of Technology (Kharagpur) and Manipal 
University, to develop the robotic medical 
imaging system. 

This imaging platform technology is 
claimed to be capable of in situ labelling of 
soft and hard tissues inside the human body 
in a fashion that is similar to segmentation 
of real-world scenes by current sensing 
technology being used in driverless cars.

SAHMRI GETS OUR FIRST PBT FACILITY

The South Australian Health and Medical Research Institute in 
Adelaide will get Australia’s first Proton Beam Therapy (PBT) facility. 

PBT is radiation therapy that uses heavier particles (protons) instead 
of X-rays, which are used in conventional radiotherapy. It involves a 
particle accelerator targeting the tumour with a beam of protons.

The $68 million Budget investment is a significant boost for 
Australian health and medical research.

PBT more accurately targets tumours located close to vital 

organs, tissues and bones, which is particularly beneficial for patients 
suffering from cancer in the brain, vertebral column and bony pelvis, 
and for treating specific tumours in infants and young children.

PBT technology is not presently available in Australia for treatment 
or research. Currently, Australians travel overseas to access necessary 
PBT. 

Subject to funding of supporting infrastructure by the SA 
Government, the Australian Government expects the PBT facility to 
be operational by 2020. 

Building a new class of medical imaging robotics: 
(from left) Professor Ross Crawford, Dr Anjali 
Jaiprakash and Professor Jonathan Roberts.

Medical research 
dominates AISRF grants

“Combining vision and ultrasound can 
provide us with vastly more information that 
we can use to identify and differentiate the 
objects within the surgical site,” Professor 
Crawford said.

“Working with a dynamic 3D model 
rather than a flat image on a screen is also a 
real game-changer in terms of accuracy in 
keyhole surgeries – it will give the surgeon 
precise knowledge of how deep the objects 
in the surgical site really are.

“We’re building the system for knee 
arthroscopy surgeries first but we’re confident 
this is a system that can be easily adapted for 
other surgeries – hip, shoulder, abdominal, 
heart.”

A third million-dollar project will fund 
Dr Peter Walsh from BioQ Devices Pty Ltd, 
in partnership with India’s Frontier Lifelong 
Hospital, QUT and the University of NSW, to 
develop an advanced low-cost minimally 
invasive cardiac assist device, which aims to 
improve quality of life and reduce healthcare 
costs for millions of patients worldwide.

Professor Jonathan Baell, from Monash 
University, will partner with the Indian 
Institute of Chemical Biology to target 
elimination of visceral Leishmaniasis – a 
devastating parasitic disease that is endemic 
in 88 countries across five continents, affects 
around two million people and represents a 
threat for the 350 million people living in the 
endemic areas. 

They propose to apply advanced 
medicinal chemistry skills to increase the 
potency and selectivity of novel, non-
cytotoxic, anti-Leishmania molecules in order 
to develop a cheap and orally efficacious drug 
for visceral Leishmaniasis.
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Energy Australia backs 
the Opera House
The Sydney Opera House and its energy supplier 
EnergyAustralia have embarked on a partnership to help the 
country’s pre-eminent performing arts centre and number one 
tourist destination achieve environmental sustainability.

EnergyAustralia Managing Director Ms Catherine Tanna FTSE 
said the partnership would have implications beyond the Opera 
House.

“It will help address one of the most important challenges 
we face: delivering reliable, affordable and cleaner energy for all 
Australians, no matter where they live or how much they earn,” 
she said.

“We will apply what we learn and the technology developed 
through the partnership to helping homes across Australia to 
use energy in ways that are smarter, more efficient and more 
sustainable.”

Under the two-year partnership agreement, the Opera House 
and EnergyAustralia will collaborate with CSIRO on a new industry 
think tank. 

Developed by EnergyAustralia, the think tank will focus on:
¢ �delivering a strategy to enable the Opera House to achieve Net 

Zero (carbon neutral) certification by 2023; and
¢ �identifying and implementing sustainable energy solutions to 

be trialled by the Opera House as part of its long-term carbon-
reduction strategy.
The partnership hopes the Opera House will become a 

test case for emerging technologies that could be adopted by 
households and organisations across Australia that want to 
operate in a more energy-efficient and sustainable way.

The Sydney Opera House is Australia’s premier tourist 
attraction, attracting more than 8.2 million visitors a yea

ENERGY PLAN CLAIMS  
$100 BILLION SAVINGS

A national plan for energy could save Australian energy customers 
$100 billion and improve energy security, according to the 

Electricity Network Transformation Roadmap FInal Report released by 
Energy Networks Australia (ENA) and CSIRO.

The Roadmap includes new state-by-state analysis by CSIRO 
highlighting when energy security and cost risks will emerge and 
need to be addressed in a national energy transition plan.

It says that Australia’s electricity sector can outperform current 
abatement targets, keep the lights on and deliver lower costs. It says 
total system costs can be reduced by more than $101 billion through 
“network service platforms enabling distributed energy resources to 
participate in increasingly dynamic electricity markets”.

The proponents say the Roadmap has been developed to guide a 
structured transformation over 2017–27 and equip networks to deliver 
five customer outcomes:
¢ �clean energy transition;
¢ �lower bills for valued service;
¢ �fairness and incentives;
¢ �safe, reliable and secure energy; and
¢ �customer choice and control.

Roadmap analysis indicated that by 
2030, about 40 per cent of Victoria’s and WA’s 
energy could be generated by intermittent 
renewables, as is the case in SA today. 
NSW and Queensland were expected to 
follow suit in the 2030s as coal-fired power 
generators shut down.

CSIRO Chief Economist Energy Paul Graham said this meant 
the eastern states could need to build as many as five intermittent 
renewable generation projects each year for five years in the 2030s 
and 2040s. 

“The big question is what will replace the existing fleet of coal-
fired generation as they retire at different rates across each state 
jurisdiction,” Mr Graham said. 

“To achieve deep decarbonisation while keeping the lights on, 
it’s likely the eastern states will depend on the equivalent of 25 new, 
large-scale solar or wind farms being built in just a five-year window, 
with new building activity focusing on Victoria in the 2020s, NSW and 
Queensland in the 2030s, and Victoria and Queensland in the 2040s.”

The findings highlighted the critical need for State and Federal 
governments to agree on a long-term energy transition plan and national 
policy frameworks, said John Bradley, CEO of Energy Networks Australia, 
the peak national body representing gas distribution and electricity 
transmission and distribution businesses in Australia.

“The intense level of project development will only be possible 
with a national transition plan like the Roadmap and stable and 
enduring carbon policy to support investment.”

Mr Bradley said that while integrating large-scale variable 
renewable energy would be vital, customers would drive the 
transformation of Australia’s electricity system.

“The Roadmap forecasts up to 10 million households and small 
customers will have distributed energy resources like solar, storage, 
smart homes and electric vehicles by 2050,” Mr Bradley said.

Energy Australia MD Catherine Tanna (left) 
and Opera House CEO Louise Herron.

Energy-efficient lighting in 
the Opera House Concert 
Hall.
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Looking to Germany  
for energy ideas
Australia and Germany share a common energy goal: to make 
energy secure, affordable and reliable for consumers – in ways the 
planet can sustain.

And Australia is looking to Germany for ideas on how do so, 
according to Australian Chief Scientist Dr Alan Finkel AO FAA FTSE.

Speaking at an Australia Now Innovation Forum in Berlin in April, 
he said that he had found many ideas in Germany with practical 
applications to Australia’s unique energy grid, the world’s longest 
interconnected power system in the world.

He reminded the audience that the energy sector is huge – 
accounting for some 10 per cent of global GDP – and, despite all 
the investment in renewable energy, the percentage of coal in the 
global energy mix was growing, from 25 per cent in 2000 to 29 per 
cent in 2015.

CSIRO says its research will fill a gap in 
the global energy technology chain to 

supply fuel cell vehicles with low-emission 
hydrogen sourced from Australia, with a 
two-year project to build on CSIRO’s expertise 
in separating pure hydrogen from mixed gas 
streams – in this case converting ammonia 
to high-purity hydrogen for use in fuel cell 
vehicles (FCVs).

CSIRO says its membrane reactor 
technology will fill the gap between 
hydrogen production, distribution and 
delivery in the form a modular unit that 
can be used at, or near, a refuelling station. 
Currently, the transportation and storage of 
hydrogen is complex and relatively expensive, 
making export commercially challenging. 
The membrane will allow hydrogen to be 
transported in the form of ammonia (which 
is already being traded globally), and then 
reconverted back to hydrogen at the point 
of use.

Recent advances in solar and 
electrochemical technologies means renewable 
hydrogen production is expected to become 
competitive with fossil-fuel-based production, 
providing an opportunity to decarbonise both 
the energy and transport sectors while creating 
new export opportunities.

While Australia is a relatively small 
hydrogen market, the fuel can be distributed 

to emerging markets in Japan, South Korea 
and Europe using existing infrastructure.

“This is a watershed moment for energy, 
and we look forward to applying CSIRO 
innovation to enable this exciting renewably-
sourced fuel and energy storage medium a 
smoother path to market,” said CSIRO Chief 
Executive Dr Larry Marshall FTSE.

CSIRO’s membrane technology could 
enable a new, and potentially carbon-free, 
export industry for Australia that could match 
the scale of the current LNG industry, said 
CSIRO’s Chair of Renewable Hydrogen, Brett 
Cooper.

“With this technology, we can now 
deliver our renewable energy to Japan, Korea 
and across the Asia–Pacific region in liquid 
form, as renewable ammonia, and efficiently 
convert it back to pure hydrogen for cars, 
buses, power generation and industrial 
processes,” Mr Cooper said.

“This market didn't exist 10 years ago – 
now Australia is positioned to be the number 
one renewable fuel provider in the world’s 
fastest growing region.”

The project has received $1.7 million from 
the Science and Industry Endowment Fund 
(SIEF), which will be matched by CSIRO. The 
research has been welcomed by industry and 
is supported by BOC, Hyundai, Toyota and 
Renewable Hydrogen Pty Ltd.

CSIRO researcher David Viano works on 
hydrogen membrane technology.

The cost of batteries was certainly plummeting, on a similar 
curve to solar and wind – “but if we took the total global battery 
production of all types in 2014, we could meet the global electricity 
demand for a mere eleven-and-a-half minutes,” he said.

“I firmly believe that the transition to the low-emissions planet 
can also be solved – and life will be better for all of us as a result,” he 
said.

He referenced the mantra of German industry – ‘Wer rastet, 
der rostet’ (loosely translated as ‘If you rest, you rust’) – as the key 
to becoming a science super-power and supplier of choice to the 
world. It had made Germany the international partner of choice.

He said global car production annually could generate almost as 
much carbon dioxide as the whole of Australia. 

“If we want to break the back of carbon dioxide emissions we 
need more electric cars.

“With a German foot on the pedal, we can be confident that the 
technology will improve, production will become more efficient, and 
costs for the consumer will fall.”

Dr Finkel was leading an Australian innovation delegation to 
Europe, which included ATSE President Professor Hugh Bradlow FTSE.

MEMBRANE TECHNOLOGY FOR HYDROGEN FUEL CELLS 
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Household storage 
could outrun renewables
New research from The University of Western Australia has shown 
that the growing popularity of household and business solar panels 
could produce 85 per cent of Perth’s electricity demand by 2050 and 
be the major contributor to reaching 100 per cent renewable energy.

Modelling conducted by Professor Bill Grace, from UWA’s School of 
Design, foresees that – due to the growing affordability of solar panels 
– nearly 60 per cent of houses and 50 per cent of businesses will likely 
have onsite solar photovoltaic systems by 2050, and a majority of 
these will also have onsite battery storage.

Professor Grace said, given the strong momentum for private solar, 
it was questionable whether in the interim period it was necessary or 
economically viable to introduce large quantities of renewable energy 
to eliminate greenhouse gas emissions from electricity.

“It may be more appropriate to allow private generation to largely 
meet this objective while planning for a completely renewable system 
by 2050. By then it is likely much less renewable energy of network 
scale will be required to supplement private solar generation,” he said.

As a result, the South West Interconnected System (SWIS), which 
delivers electricity to Perth and south-west WA, would need to be 
capable of delivering additional energy only to complement private 
solar power. To achieve this, the SWIS would need to introduce 
network storage capacity and also be capable of providing additional 
electricity quickly when solar power was not available and storages 
were depleted.

“Retaining fast-response, open-cycle gas turbines fuelled by 
renewable sources rather than natural gas is best. These are capable 
of increasing electricity generation quickly when solar cells and other 
large scale renewable sources such as wind and wave are unable to 
meet energy demands. This would be more economically viable than 
introducing massive storages.”

Professor Grace said WA’s most urgent electricity problem was 
the SWIS’s lack of network storage capacity and recommended using 
pumped hydro, utilising Perth’s water supply dams, as a source of 
network energy storage.

Rooftop solar panels. PHOTO: ISTOCK

ATSE’S SUBMISSION ONE OF  
360 ON NEM

ATSE’s submission was one of more than 360 to the 
Independent Review into the Future Security of the National 

Electricity Market (NEM), which is planned to deliver its final 
report mid-year to the Council of Australian Governments (COAG). 

ATSE emphasised that Australia needed a reformed electricity 
market that encouraged planning for the long-term needs of 
all consumers large and small, did not inhibit new technology 
solutions, and fully accounted for the environmental impact of 
electricity generation.

ATSE said it strongly believed that technology choice should 
be neutral and governed by the market. Policy and regulatory 
settings for the NEM should seek to incentivise the development 
and implementation of technologies and services that could provide 
balanced solutions to the energy trilemma – defined by the World 
Energy Council as the three core dimensions of energy sustainability: 
energy security, energy equity and environmental sustainability.

Chief Scientist Dr Alan Finkel AO FAA FTSE Chairs the Panel 
which includes Fellows Ms Chloe Munro FTSE and Professor Mary 
O’Kane AC FTSE. 

“The breadth and depth of these submissions is a mark of 
the community’s determination to help shape the future of 
our electricity sector,” Dr Finkel said. “It is also reflective of the 
message the Review Panel has received from the outset: a nation 
like Australia can and must rise to the challenges we face.”

The Review held stakeholder and public meetings in 
Adelaide, Hobart, Melbourne, Brisbane and Sydney in January 
and February that were attended by more than 450 people. In 
addition, Dr Finkel and two Panel members met with energy 
market experts in Europe and the US, with a focus on energy 
market operation and regulation. 

“The countries and jurisdictions we visited are well advanced 
managing the policy and technology driven changes that are 
transforming their electricity systems,” Dr Finkel said. 

The Review was established in October 2016 and last 
December delivered its Preliminary Report to COAG. 

TURNING WASTE INTO FUEL

The Clean Energy Finance Corporation (CEFC) will lend $30 
million to ResourceCo to transform non-recyclable waste into 

solid fuel, known as processed engineered fuel (PEF). PEF can 
be used as a fuel substitute for coal and gas in high-combustion 
facilities such as cement kilns.

The CEFC will help fund a plant at Wetherill Park in Sydney 
and a second at another location to be announced. Production 
will initially be used locally and eventually will also be exported to 
Asia. The Wetherill Park plant will process around 150,000 tonnes 
of waste a year to produce PEF and recover other commodities 
such as metal, clean timber and inert materials, potentially 
reducing landfill requirements. ResourceCo is one of Australia’s 
largest recycling businesses, handling more than two million 
tonnes of waste per year.
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Three Australian research satellites – two 
built at the University of NSW – are part of 
an international initiative to explore the 
little-understood region above Earth known 
as the thermosphere.

The trio is part of an international QB50 
mission, a swarm of 36 small satellites – 
known as ‘cubesats’ and weighing about 
1.3 kilograms each – which will carry out 
the most extensive measurements ever 
undertaken of the thermosphere, a region 
between 200 and 380 kilometres above Earth. 

This poorly studied and usually 
inaccessible zone of the atmosphere helps 
shield Earth from cosmic rays and solar 
radiation, and is vital for communications and 
weather formation.

Twenty-eight of the QB50 satellites, 
including the three Australian cubesats, were 
aboard the Atlas 5 rocket when it launched 
from Cape Canaveral Air Force Station in 
Florida in April headed for the International 
Space Station, to deploy in orbit.

The three Australian cubesat are: UNSW-
EC0, built by UNSW’s Australian Centre 
for Space Engineering Research (ACSER), 
which will study the atomic composition of 
the thermosphere along with new robust 
computer chips and GPS; INSPIRE-2, a project 
led by the University of Sydney, and involving 
UNSW and ANU, which was also partly built 
at ACSER; and SuSAT, a joint project between 

Also aboard the Atlas 5 rocket was Biarri 
Point, a cubesat for defence applications tests 
that carries new GPS technology developed 
by ACSER and Australia’s Defence Science and 
Technology Group (DSTG). It is part of a four-
nation defence project between Australia, the 
US, the UK and Canada that will see the launch 
of another two cubesats over the next year. 

“This zone of the atmosphere is poorly 
understood and really hard to measure,” said 
Dr Elias Aboutanios, project leader of the 
UNSW-EC0 cubesat and deputy director of 
ACSER.

“It’s where much of the ultraviolet and 
X-ray radiation from the Sun collides with 
Earth, influencing our weather, generating 
auroras and creating hazards that can affect 
power grids and communications.

“So it’s really important we learn a 
lot more about it. The QB50 cubesats will 
probably tell us more than we’ve ever known 
about the thermosphere,” he added.

QB50 is a collaboration of more than 
50 universities and research institutes in 23 
countries, led by the von Karman Institute for 
Fluid Dynamics in Belgium and funded by the 
European Commission.

UNSW’s Dean of Engineering Professor 
Mark Hoffman FTSE said we used to think 
of space as a place only big-budget space 
agencies could play in. “The advent of 
cheap and powerful cubesats has made 
space accessible as never before, and that’s 
going to be great for industry and research 
applications.”

Aussie satellites probe 
the thermosphere

The UNSW-EC0.

Dr Elias Aboutanios holding the UNSW-EC0 cubesat.
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the University of Adelaide and the University 
of South Australia.

“These are the first Australian satellites to 
go into space in 15 years,” said Professor Andrew 
Dempster, director of ACSER. “There have only 
been two before: Fedsat in 2002 and WRESAT 
in 1967. So we’ve got more hardware in space 
today than Australia’s had in its history.”

The first 20 cubesats  were deployed from 
the International Space Station (ISS) in May.  
The remaining eight QB50 cubesats were 
launched separately into orbit by an Indian 
rocket in May.
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Data from NAP – ICRAR 
sees Sculptor Galaxy
Astronomers have used a radio telescope in outback Western Australia 
to see the halo of a nearby starburst galaxy – a galaxy experiencing a 
period of intense star formation – in unprecedented detail.

NGC253 starburst galaxy.

The galaxy, known as 
NGC 253 or the Sculptor 
Galaxy, is approximately 
11.5 million light-years 
from Earth.

“The Sculptor Galaxy is 
currently forming stars at 
a rate of five solar masses 
each year, which is a many 

times faster than our own Milky Way,” said lead researcher Dr Anna 
Kapinska, from The University of Western Australia and the International 
Centre for Radio Astronomy Research (ICRAR) in Perth. 

The Sculptor Galaxy has an enormous halo of gas, dust and stars, 
which had not been observed before at frequencies below 300 MHz. 
The halo originates from galactic ‘fountains’ caused by star formation 
in the disk and a super-wind coming from the galaxy’s core. The study 

AUSTRALIA JOINS ESO PROGRAM

The Australian Government plans to enter into a 10-year Strategic 
Partnership with the European Southern Observatory (ESO), 

effective from January 2018.
It says this partnership provides a solution to the most pressing 

unmet need identified in the Decadal Plan for Australian Astronomy 
2016-2025 – a long-term partnership in an eight-metre-class optical 
telescope.

The Government says participation in major multinational facilities 
and projects opens doors to new international collaborations and 
industry opportunities and the ESO partnership “presents an important 
opportunity to reshape our domestic optical astronomy capabilities”.

Australia will have the same rights as ESO Member States to 
participate in the world-class ESO facilities at the La Silla Paranal 

The La Silla Observatory on the edge of the Chilean Atacama Desert.

IMAGE: AD KAPINSKA, G MEURER –
ICRAR/UWA/CAASTRO

used data from the ‘GaLactic and Extragalactic All-sky MWA’, or ‘GLEAM’ 
survey, which was observed by the Murchison Widefield Array (MWA) 
radio telescope located in remote Western Australia.

“With the GLEAM survey we were able, for the first time, to see 
this galaxy in its full glory with unprecedented sensitivity at low radio 
frequencies,” Dr Kapinska said.

“We could see radio emission from electrons accelerated by 
supernova explosions spiralling in magnetic fields, and absorption by 
dense electron-ion plasma clouds —it’s absolutely fascinating.”

The MWA is a precursor to the Square Kilometre Array (SKA) radio 
telescope, part of which will be built in WA in the next decade. The SKA 
will be the largest radio telescope in the world and will be capable of 
discovering many new star-forming galaxies when it comes online. 
ICRAR is a joint venture between Curtin University and The University of 
WA, with support and funding from the WA Government.

$15 MILLION FOR DIGITAL  
EARTH AUSTRALIA

The 2017-18 Budget included $15.3 million in new funding to 
establish the Digital Earth Australia over the next two years. 
This will enable Geoscience Australia to transform the 

international award-winning pilot project, the Australian Geoscience 
Data Cube, into Digital Earth Australia, which its CEO Dr James 
Johnson said would facilitate access to Earth observation satellite data, 
translating almost 30 years of data into readily accessible information 
and insights about Australia’s changing landscape and coastline.

Observatory in Chile, including tendering for work contracts and staff 
recruitment.

“ESO is a world-class international optical astronomy consortium 
operating the world’s most comprehensive suite of optical telescope 
facilities located in the Atacama Desert in Chile, one of the premier 
sites for optical astronomy globally,” said Industry, Innovation and 
Science Minister Arthur Sinodinos AO. “The partnership offers 
Australia’s astronomers long-term access to front-line astronomical 
facilities, with opportunities for Australian influence and technical and 
scientific input, to stimulate research and industry collaboration.”

The 2017-18 Budget included $26.1 million in new funding to 
optical astronomical research and instrumentation development and 
a commitment for ongoing average indexed annual funding of $12 
million out to 2027-28.
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INDIA AND GO8 IN PHD JOINT TASKFORCE

A joint taskforce to enable far greater movement of quality PhD 
students between India and the Go8 universities in Australia was a 

key education announcement out of the visit to India by Prime Minister 
Malcolm Turnbull and Education Minister Simon Birmingham.

The joint chairs of the taskforce are Go8 Chair Professor Peter Høj FTSE, 
who is Vice Chancellor and President of the University of Queensland, and 
Professor Devang Khakhar, Director of India’s prestigious IIT-B in Mumbai.

The taskforce has committed to delivering its first ‘roadmap’ within six 
months, which will set out a PhD strategy to increase the involvement of Go8 
universities in the training of Indian PhD students and increase opportunities 
for the two-way flow of students between India and Australia.

Professor Høj said the Go8 was working off a sound base of 
collaboration with industry in India including with the Tata Institute of 
Fundamental Research, the Council of Scientific and Industry research 
(CSIR), IIT Bangalore, IIT 
Bombay and the Universities 
of Delhi and Hyderabad.

Professor Khakhar 
said there was “enormous 
value for both countries” in 
increasing mobility of PhD 
students through such joint 
PhD programs.

STEM: LEARNING INTO ACTION

The Australian Government is investing $4 million over the next 
four years to help Australian school students put their science, 

technology, engineering and mathematics (STEM) learning into 
action.

The Maker Projects initiative is seeking grant applications 
from eligible Australian schools and community organisations to 
help set up dedicated ‘maker spaces’ that offer students hands-on 
experience in practical aspects of design, technology, innovation 
and entrepreneurship, as well as STEM engagement activities.

The initiative will offer school grants of between $2000 
and $5000 to cover the costs of tools, equipment, software and 
consumables needed to establish maker spaces that encourage 
experimentation and tinkering in a supervised and accessible 
environment.

It will also support community organisations with grants 
of between $5000 and $20,000 to expand existing STEM 
engagement activities and link young people with local experts, 
inventors, entrepreneurs and industries.

The Maker Projects initiative is part of the four-year, $30 million 
Inspiring Australia science engagement program encouraging 
community participation in science and technology as outlined in 
the National Innovation and Science Agenda.

¢ ATSE’s STELR Project has contacted schools advising them of the 
initiative and that, if they establish maker spaces, STELR equipment 
can be included in their funding application

(From left) Devang Khakhar,  
Simon Birmingham and Peter Høj.

A study led by The University of Western 
Australia has found plants can detect and 
respond to sounds to find water.

In the study Tuned in: plant roots 
use sound to locate water, published in 
Oecologia, UWA researchers found that 
plants can sense sound vibrations from 
running water moving through pipes or in 
the soil and use them to help their roots 
move towards the source of water. The 
study also revealed that plants do not like 
certain noises and will move away from 
particular sounds.

Researchers put a common garden pea 
plant into a container with two tubes at the 
base, giving it a choice of two directions for 
the growth of its roots, said lead researcher 
Dr Monica Gagliano.

“We then exposed the plant to a series 

Plants ‘listen’ to find 
water: study

of sounds, including white noise, running 
water and then a recording of running water 
under each tube, and observed its behaviour.”

The scientists found that the plants could 
tell where the source of the water was and 
their root systems grew towards that source 
based on sensing the sound of running water 

alone. When moisture was readily available 
in the soil and the plant did not need 
water, the plant did not respond to the 
sound of running water, she said.

“It also was surprising and 
extraordinary to see that the plant could 
actually tell when the sound of running 
water was a recording and when it was real 
and that the plant did not like the recorded 
sound.”

The research has important 
implications for understanding the 
behaviour of plants and how it affects their 
survival.

“It indicates that the invasion of sewer 
pipes by tree roots may be based on the 
plants ‘hearing’ water and shows that their 
perception of their surroundings is much 
greater and far more complex than we 
previously thought,” she said.

“In the animal world there is a strong 
call to understand how acoustic pollution 
adversely affects populations, but now we 
know plants also need to be part of these 
studies.”

Monica Gagliano with the double-tube pea pot.
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Deakin prints  
3D nanotubes
Researchers at Deakin University’s Institute for 
Frontier Materials (IFM) have claimed a world-first in 
successfully 3D printing a boron nitride nanotube/
titanium composite, which has significant implications 
for industries such as aerospace, defence, automotive, 
energy and health.

“Boron nitride nanotubes (BNNTs) are an advanced 
new nanomaterial with many unique properties. They 
are ultralight, super strong and incredibly resistant to 
heat,” said Professor Ian Chen, Chair in Nanotechnology 
at Deakin. 

“Our novel and scalable manufacturing process can 
effectively eliminate this production bottleneck and 
unleash the real power of BNNTs into the marketplace.”

While BNNTs have a structure similar to carbon 
nanotubes and share the same extraordinary mechanical 
properties and thermal conductivity, they are able 
to withstand double the temperatures (up to 800°C). 
This superior heat tolerance is critical for surviving the 
extreme temperatures involved in melting and liquefying 
powders during the 3D printing process for metal matrix 
composites.

BNNTs also have greater chemical stability and 
electrical insulation properties, abd the ability to shield 
against neutron and UV radiation and to generate electrical 
current when subjected to mechanical stress. Unlike 
carbon nanotubes, they can be fashioned into transparent 
materials, like windscreens, or dyed different colours.

“When integrated into composite materials and 
systems, BNNTs enable entirely new classes of material 
performance across many industrial applications,” 
Professor Chen said.

Potential applications could include: metallic, 
polymer and ceramic composites and transparent 
materials for the defence and automotive sectors; 
thermally conductive and electrically insulating 
material for the semiconductor industry and sensors; 
and structural or multifunctional applications for the 
aerospace and energy sectors.

BNNTs also have potential uses in batteries, 
supercapacitors, hydrogen storage devices, fire 
retardant construction materials, and cancer and cellular 
regeneration therapies.

Deakin has patented its BNNT production technology 
ready to be scaled up to meet the increasing demand for 
BNNTs and plans to build a commercial BNNT pilot plant 
at its Waurn Ponds campus to produce BNNTs in kilogram 
quantities.

ADELAIDE SHOCK FIRM GOES GLOBAL

Adelaide automotive suspension company Supashock will receive a 
$468,887 Government commercialisation grant to develop its dynamic 

suspension technology for armoured and protected defence vehicles 
produced by a major German manufacturer.

Supashock will work with German military vehicle builder Rheinmetall 
Defence to adapt its innovative range of suspension products for installation 
on the German vehicles for world markets.

Supashock produces specialised suspension systems for motorsports, 
off-road, heavy and mining vehicles and has developed a dynamic system 
claimed to deliver unprecedented levels of performance, safety and reliability 
for vehicles that operate in arduous conditions.

Supashock has been helped to connect with Rheinmetall Defence by the 
Australian Government’s Centre for Defence Industry Capability (CDIC) under 
Defence’s Global Supply Chain initiative.

The Australian Government assistance will support a dedicated design, 
manufacture, install and test project to take the suspension from prototype to 
production for installation in Rheinmetall Defence military vehicles.

AUSTAL DELIVERS SHIPS TO  
US AND AUSTRALIA

WA-based shipbuilder Austal has delivered the first of two ‘Cape Class’ 
Patrol Boats to the Royal Australian Navy from its shipyard near Perth.

The two 58-metre patrol vessels are to be chartered by the 
Commonwealth of Australia on behalf of the Royal Australian Navy, which 
awarded the $63 million contract to Austal in December 2015. 

Austal has built 72 patrol boats for 
domestic and international markets in the 
past 20 years and has an order book of 
20 patrol vessels to be delivered over the 
next four years. It is currently proposing 
variations of its Bay Class, Cape Class 
and Guardian Class Patrol Boats for 
customers in the Middle East and Asia 
and expects this activity to bring further 
construction work to Australia. 

The US Navy (USN) has also accepted 
delivery of USNS Yuma at the Austal 
shipyard in Mobile, Alabama. USNS Yuma is the eighth Expeditionary Fast 
Transport (EPF) vessel designed and constructed by Austal for the USN, under 
a contract for 12 vessels worth more than US$1.9 billion. 

The EPF platform provides the USN with a high-speed, intra-theatre 
transport capability. The 103 metre-long USNS Yuma is an all-aluminium 
military catamaran capable of transporting troops, vehicles and cargo up 
to 1200 nautical miles at an average speed of 35 knots. With a shallow draft, 
the vessel is designed to operate in austere ports and waterways, providing 
added flexibility to the USN. 

The EPF’s flight deck can also support flight operations for a wide variety 
of aircraft, including a CH-53 Super Stallion. 

Austal is a global defence prime contractor and a designer and 
manufacturer of defence and commercial ships. For more than 27 years Austal 
has been a leader in the design, construction and maintenance of ships for 
governments, navies and ferry operators around the world. More than 255 
vessels have been delivered in that time.

The launch of the USNS Yuma.
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Boeing and CSIRO  
sign $35M deal
CSIRO has signed a new $35 million research agreement with the 
world’s largest aerospace company, Boeing, which will see them 
work together on a range of projects, including space sciences, 
advanced materials and manufacturing, over the next five years.

This latest step in their 28-year partnership was announced in 
Sydney by CSIRO Chief Executive Dr Larry Marshall FTSE.

“With almost three decades of ground-breaking research that 

A team of Deakin University researchers will 
lead the Australian arm of a collaborative 

research project that aims to achieve 
improved performance and cost savings 
through advanced manufacturing of new high 
entropy alloys.

The research is expected to result in 
step changes in component performance, 
resulting in significant energy and cost 
efficiencies across three critical sectors: 
energy, aerospace and mining.

The work will be done under an Australia–
India Strategic Research Fund grant of 
almost $1 million, involving researchers from 
Deakin’s Institute for Frontier Materials and 
the Centre for Pattern Recognition and Data 
Analytics (PRaDA).

The Director of PRaDA, Professor 
Svetha Venkatesh FTSE, is one of the Chief 
Investigators.

High entropy alloys are a new class 
of alloys with outstanding potential for 
providing enhanced durability and energy 

reductions. They resist creep and oxidation 
at high temperatures and are remarkably 
strong and ductile. They wear and corrode 
very slowly. 

The researchers will seek to pioneer 
new high entropy alloy components and 
compositions via advanced powder-based 
processes, additive manufacturing (3D metal 
printing) and spark plasma sintering (or 
pulsed electric current sintering).

The project will build on existing 
relationships between Deakin and the Indian 
Institute of Technology Madras (Indian 
project leader), the Indian Institute of Science 
Bangalore and General Electric (Bangalore), as 
well as with researchers at Monash and RMIT 
universities.

It will also exploit Australian ties into 
the commercial sector through the new 
Deakin-based ARC Industry Transformation 
Training Centre in Alloy Innovation for Mining 
Efficiency (mineAlloy), and the ARC Industry 
Transformation Research Hub in Additive 

Manufacturing, based at Monash.
“In Australia alone, the wear of 

components in the mining industry costs 
about $900 million per annum in replacement 
and machine down-time. We aim to double 
the wear life relative to current benchmark 
alloys,” said Australian project leader, 
mineAlloy Director Professor Matthew 
Barnett.

has created jobs and growth for Australia and the US, it’s hard to 
overstate the impact that our relationship with Boeing has had,” Dr 
Marshall said.

“Boeing celebrates 90 years in Australia this year, and for nearly 
a third of that time, we’ve partnered with CSIRO on advanced 
technologies that have made a real difference to the aerospace 
industry,” President of Boeing Australia, New Zealand and South Pacific, 
Maureen Dougherty said. “We’re excited to see that relationship move 
forward as a result of this new multi-year agreement.”

CSIRO and Boeing celebrated their respective centenaries in 
2016. Over the years the organisations have invested more than 
$170 million on 190 joint research projects into everything from 
innovative new manufacturing processes, to fire retardants, biofuels 
and software.

CSIRO’s ‘Paintbond’ technology, for instance, has been applied 
to more than a thousand Boeing aircraft, saving millions of dollars 
in maintenance costs. The strong relationship with CSIRO was a key 
factor in Boeing choosing Australia as the location for its largest 
research and development operation outside the US.

Earlier this month, Boeing named CSIRO as a 2016 Supplier 
of the Year citing outstanding performance in R&D. Boeing has 
more than 13,000 suppliers from all 50 US States and 48 countries 
and supplier-provided components and assemblies make up 
approximately 65 per cent of the cost of Boeing products. CSIRO was 
previously awarded a Boeing Supplier of the Year award in 2010.

DEAKIN TEAM LEADS ALLOYS PROJECT

Svetha Venkatash

CSIRO’s topcoat technology is reducing environmental 
impact and improving worker safety.
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$730M for Defence 
Technology R&D

These challenges will require joint, multi-
disciplinary research across organisations to 
resolve.” 

He said the Grand Challenges would bring 
small agile companies, including start-ups, 
larger companies and academic researchers to 
work alongside Defence scientists in pursuing 
large-scale, mission-focused projects.

The Fund would also establish Defence 
CRCs, university research networks, a Defence 
research accelerator scheme, an innovation 
research initiative for small business, and 
expanded technology foresighting activities.

The Defence Science and Technology 
Group, headed by Defence Chief Scientist Dr 
Alex Zelinksy FTSE, would lead the research 
program focused on nine transformational 
technology areas, highlighted in the 2016 
Defence White Paper:
¢ cyber security; 
¢ space capabilities;
¢ quantum technologies;
¢ trusted autonomous systems;
¢ enhanced human performance;
¢ medical countermeasures;
¢ multidisciplinary material sciences; 
¢ �integrated intelligence, surveillance and 

reconnaissance; and
¢ �advanced sensors, hypersonics and 

directed energy capabilities.

Tasmanian ferry specialist builder Incat 
has sent a new-generation fast ferry to its 

new home in Denmark for Danish operator 
Molslinjen, becoming the fourth Hobart-built 
catamaran in the company’s current fleet. 

The Express 3 is a 109-metre, high-speed 
vehicle-passenger ferry evolved from Incat’s 
112-metre catamaran range, which first 
entered commercial service in 2007. 

The vessel was redesigned from the keel 
up, saving more than 100 tonnes in weight 
and providing “vastly improved speed and 
fuel consumption” performance.

In sea trials, Express 3 achieved a speed 
of 43 knots with 600 tonnes deadweight on 
board, easily exceeding contractual speed 
and fuel consumption expectations.

It has charging stations for electric 
vehicles, allowing motorists to charge their 
electric car as they travel across the Kattegat, 
the sea between Denmark and Sweden.

Built at Incat's Hobart shipyard, it carries 
1000 passengers and 411 cars or a mix of 
cars, trucks and buses. 

Incat has also won a contract for 
the design and construction of a large 
new vehicle-passenger ferry for major 
Spanish shipping company Naviera Armas. 
Construction of the €74 million is underway.

The new vessel for Naviera Armas is 
the second vessel in Incat’s new generation 
109-metre high speed wave piercing 
catamaran range, following the Express 3 for 
Denmark’s Molslinjen, and will operate in 

Spanish waters when delivered in early 2019.
This new vessel will be the third Incat 

craft to join the Naviera Armas fleet in as 
many years, following the 98-metre Volcán de 
Tirajana purchased in 2015 and the 96-metre 
Volcán de Teno acquired last year. 

Incat is also building a 110-metre fast 
ferry for Mediterranean company Virtu 
Ferries for service between Malta and Sicily, 
scheduled for delivery at the end of 2018. 

The Express 3 in sea trials before leaving Hobart.

DSTG’s Dr Nick Beagley explains the Flight 
Recorder Tracking Beacon, worn by Private 
Madeline Frahm, to Mr Pyne at the launch.

The Australian Government will invest 
$16.8 million by June in the $730 million 
Next Generation Technologies Fund, a new 
investment in Australian defence capability 
and innovation, according to Defence 
Industry Minister Christopher Pyne.

Launching the Fund, Mr Pyne said it was 
designed to provide the creative solutions 
Defence needed and at the same time benefit 
Australian industry. 

“This is a 10-year strategic research 

and development program that will deliver 
game-changing capabilities for the Australian 
Defence Force (ADF) of the future,” Mr Pyne 
said.  “This fund will draw on the collective 
scientific expertise of our nation across 
both industry and university sectors, to give 
the ADF a winning edge with advanced 
technologies.

“The first program as part of the fund will 
be Grand Challenges, where Defence puts 
forward a problem with no easy solutions and 
asks Australians to come up with an answer. 

TASMANIAN FERRY FOR DENMARK
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The Tomcar in action.

Expressions of interest are being invited nationally from industry 
and universities to develop the Defence Science and Technology 

Group’s (DSTG) Fight Recorder concept to boost protection and 
medical aid for soldiers.

The Fight Recorder is envisaged as a small, light, robust emergency 
beacon unobtrusively worn by the warfighter to capture the data 
required for meaningful incident investigation and provide firsthand 
insight into the demands of military service in a deployed environment.

When the emergency beacon is activated (by the wearer or a 
medic) the device connects with low-orbit satellites and transmits 
geo-location. This has a dual purpose: first to locate personnel in 
an emergency (for casualty evacuation) and second to recreate the 
motion and location of the individual during the event.

The proposed device aims to preserve the recent history of the 
‘fight’ by recording dozens of parameters several times per second. 
When fully developed, the Fight Recorder may also provide benefits in 
other physically demanding occupations such as emergency services 
and law enforcement.

Enhanced human performance is one of the nine transformational 
technology areas prioritised by the Next Generation Technologies Fund.

A Victorian vehicle manufacturer with 
ambitions to produce Australia’s 

first production electric vehicle and a WA 
company developing a disruptive new class 
of insecticides have been given a kick-start 
thanks to a new funding initiative that helps 
small businesses access CSIRO research 
expertise and capabilities.

CSIRO Kick-Start is a new initiative that 
offers dollar-matched funding of up to 
$50,000 to enable research projects for start-
ups and small businesses that are on their 
way to becoming Australian success stories.

Tomcar Australia is one of the first six 
businesses to receive the funding and is 
using it to conduct feasibility research into 
electrification of its range of off-grid, off-road 

vehicles with CSIRO’s Manufacturing team. 
The work aims for an integrated systems 
solution tailored to Tomcar’s vehicles using 

CSIRO’s electric motors expertise.
Following the feasibility testing, Tomcar 

plans to continue its collaboration with 
CSIRO in the development of prototypes 
and full production of Australia's first electric 
vehicle, forecast for a 2018 launch.

Bio-Gene Technology Ltd is developing 
a new class of synthetic insecticides with 
Kick-Start access to CSIRO’s proprietary 
chemistry expertise and equipment.

The co-investment will support Bio-
Gene’s development of the chemically 
synthesised Flavocide – a nature-identical 
product that aims to address the major 
worldwide problem of insecticide resistance 
in the areas of crop protection, animal 
health and public health.

$100M for Advanced 
Manufacturing Fund
The Australian Government plans to invest $100 million through a 
new Advanced Manufacturing Fund that aims to “drive innovation 
in Australia’s manufacturing sector to create jobs, grow businesses, 
improve productivity and be globally competitive”.

Announcing the Fund, Industry, Innovation and Science Minister 
Arthur Sinodinos AO said it played to Australia’s strengths – product 
innovation, process efficiency and strong after-sales support services – 
to differentiate Australia’s manufacturers from its competitors.

The $100 million Budget package includes:
¢ �$47.5 million for a new Advanced Manufacturing Growth Fund, 

committed over two years, building on the existing $155 million 
Growth Fund established to help industry adjust to the wind-down 
of car manufacturing; 

¢ �$4 million for the Advanced Manufacturing Growth Centre, 
committed over two years, to support small-scale and pilot 
research projects in advanced manufacturing;

¢ �$20 million under the CRC Projects initiative, committed over two 
years, for larger-scale advanced manufacturing research projects of 
up to $3 million in funding over three years;

¢ �$10 million to establish Innovation Labs in SA and Victoria to 
serve industry in a variety of roles including business capability 
development, delivered through existing government services like 
Entrepreneurs’ Program, Industry Growth Centres and Austrade;

¢ �$5 million to maintain engineering excellence by investing in 
student research at universities and in industry; and

¢ �$13.5 million tariff reduction on imported vehicle prototypes 
and components used by Australian motor vehicle design and 
engineering services that operate in a global network.

Australian troops on a training exercise.

DEVISING THE 
DEFENCE ‘FIGHT 
RECORDER’

KICK-START FOR SIX COMPANIES
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Chemical and biomolecular engineer 
Professor Anton Middelberg FTSE will join 
the University of Adelaide on 31 July as 
its new Executive Dean of the Faculty of 
Engineering, Computer and Mathematical 
Sciences.

In a career that started at the University 
of Adelaide and has taken him around the 
world, Professor Middelberg has built an 
outstanding reputation as a research leader 
and senior executive over more than 25 years.

Currently Pro Vice-Chancellor (Research 
and International) at the University of 
Queensland, Professor Middelberg’s 

appointments have 
included positions at the 
universities of Adelaide 
and Cambridge, an ARC 
Federation Fellowship 
and Queensland Premier’s Fellowship within 
the Australian Institute for Bioengineering 
and Nanotechnology, and an Honorary 
Professorship at Tianjin University, China.

A Fellow since 2006, he is also a member 
of the Institution of Engineers, Australia, and a 
Fellow of the Institution of Chemical Engineers.

Professor Middelberg earned his Bachelor 
of Engineering with First Class Honours 
and medals for Chemical Engineering and 

Engineering (1989) 
and a PhD (1993) at the 
University of Adelaide. 
After winning a Fulbright 
Fellowship to conduct 

research at the University of California, 
Berkeley, he went on to receive a Master 
of Arts (MA) in 2001 as a Fellow of Selwyn 
College Cambridge.

Author of more than 200 peer-reviewed 
journal articles – including three highly cited 
papers in the past four years – Professor 
Middelberg is currently Editor-in-Chief of the 
international journal Chemical Engineering 
Science and an Associate Editor of Vaccine.

Anton Middelberg  
back to Adelaide

Anton Middelberg

MICHELLE MAKES 
THE POSTERS IN 
PARIS

UNSW Professor Michelle 
Simmons FAA FTSE 

has received her €100,000 
international L’Oréal-UNESCO For 
Women in Science Award at a 
ceremony in Paris, in recognition 
of her pioneering research in 
quantum physics.

Members of the international 
scientific community gathered 
at the Maison de la Mutualité 
in Paris to honour five eminent 
female researchers in the physical 
sciences from around the world.

Professor Simmons, Director 
of the ARC Centre of Excellence 
for Quantum Computation and 
Communication Technology 
(CQC2T), was named the 2017 
winner of the Asia–Pacific region 
“for her pioneering contributions 
to quantum and atomic 
electronics, constructing atomic 

transistors en route to quantum computers”.
Professor Simmons’ team is the only one in the world that can make atomically 

precise devices in silicon. They have produced the world’s first single-atom 
transistor as well as the narrowest conducting wires ever made in silicon, just four 
atoms of phosphorus wide and one atom high.

Professor Simmons’ triumph was acknowledged in a congratulatory poster at 
Charles de Gaulle Airport in Paris.

Poster at Charles De Gaulle Airport.

ATSE PROMINENT IN RIAUS 
STRATEGY

ATSE people were prominent at a recent meeting 
of the Council of the Royal Institution of Australia 

(RIAus). 
It was a Council Strategy Session on its redesigned 

digital platform, ‘The Australian Science Channel’. 
Members of the council are Mr Peter Yates (Chair), 

Professor Peter Andrews FTSE, Professor Lyn Beazley 
AO FTSE, Mr Gregory Clarke FTSE, Mr David Knox FTSE, 
Baroness Susan Greenfield and Mr Tony Clarke.

Invited attendees were: ATSE President Professor 
Hugh Bradlow FTSE, Chief Scientist at Telstra; Dr Margaret 
Hartley FTSE, ATSE CEO; Associate Professor Alan Duffy, 
Swinburne University of Technology; Dr Sussanah Elliot, 
CEO of the Australian Science Media Centre; and Ms Anna-
Maria Arabia, Chief Executive, AAS.

(From left) Hugh Bradlow, David Knox, Margaret Hartley, 
Peter Andrews and Lyn Beasley.
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Emeritus Professor WWS (Bill) Charters AM 
FTSE was a noted renewable energy pioneer 
more than two decades ago.

His 1995 nomination to ATSE noted 
him as a leading world authority of design 
performance and utilisation of renewable 
energy systems.

His work on solar thermal systems and 
solar vapour compression heat pumps 
was recognised by a number of awards, 
including the 1998 CSIRO Research Medal, the 
Christopher Weeks Memorial Award of the 
International Solar Energy Society (1991) and 
its Farrington Daniels Award in 1993.

His nomination noted that he had at that 
time he had been for more than 25 years 
a consultant and adviser on ecologically 
acceptable and environmentally viable 
energy solutions to Australian and overseas 
governments and a range of UN and other 
international agencies.

Bill Charters was a noted 
renewable energy pioneer

Professor Charters died in 
Melbourne on 15 March 2017, aged 
82.

Professor Charters was born in Shanghai, 
China, and studied Mechanical Engineering 
at Leeds University, graduating BSc (Eng) 
Honours in 1955, followed by study for a 
MSE qualification from Princeton University, 
specialising in the dynamic stability of gas 
turbines.

After a period of professional engineering 
experience with Rolls Royce and the Royal 
Navy, he joined the University of Melbourne 
in 1965 as a Senior Lecturer, progressing to 
Reader, then Professor.

He was In Chair of the then Department 
of Mechanical and Industrial Engineering for 
six years, Deputy Dean for three years and 
then Dean of the Engineering Faculty.

Professor Charters’ solar energy utilisation 
research led to a series of RD&D projects 
involving solar thermal systems that resulted 

in university patents and the 
industrial manufacture of solar-
boosted heat pumps.

As an engineer, inventor 
and champion of industrial 
development, Professor Charters 
was one of the pioneers of 

the commercial exploitation of academic 
achievements. His work was supported 
widely – by the Reserve Bank, the Australian 
Research Council, Nuffield Foundation, 
Gas & Fuel Corporation of Victoria, and the 
National Energy Research Development and 
Demonstration Council. 

Internationally recognised as a leader 
in the field of renewable energy, he was 
Foundation Chairman of the Victorian Solar 
Energy Council, a Director of the Energy 
Research and Development Corporation 
and a member of the Australian Science and 
Technology Council Working Party on energy 
research and technology. 

His work for UN agencies took him 
to many developing countries. He was 
an adviser on solar renewable energy to 
governments of Australia, China, Fiji, India, 
Mexico, New Zealand, Pakistan and the UK.

ERICA SMYTH NEW  
CHAIR OF NOPSEMA

Dr Erica Smyth FTSE has joined the 
Advisory Board of the National Offshore 

Petroleum Safety 
and Environmental 
Management Authority 
(NOPSEMA), which 
she will chair. The 
Advisory Board provides 
advice and makes 
recommendations to 
NOPSEMA as Australia’s 
independent expert 
regulator of safety 
and environmental management for 
offshore oil and gas activities. Dr Smyth has 
significant executive and senior management 
experience in the offshore petroleum sector, 
and strong credentials in the technology and 
engineering sectors.  Dr Smyth is Deputy 
Chair of ANSTO and chairs its Risk & Audit 
Committee. She is a Non-Executive Director of 
National Energy Resources Australia and Non-
Executive Director of Deep Explorations CRC.
She was formerly Chair of Toro Energy.

ANA DELETIC MOVES TO UNSW AS PVCR

Professor Ana Deletic FTSE has been appointed Pro Vice-Chancellor (Research) at the 
University of NSW, commencing in July. Professor Deletic is currently Associate Dean 

Research in the Faculty of Engineering at Monash University and Director of Monash 
Infrastructure. 

Initially from Serbia, Professor Deletic undertook her PhD in Civil Engineering at the 
University of Aberdeen, before moving to Monash University in 2003 where, as Associate Dean 
Research for the Faculty of Engineering, she built an internationally recognised research team 
in urban water management.

Monash Infrastructure is an interdisciplinary research institute that works with industry and 
government to facilitate engagement with Monash University’s capabilities in infrastructure 
research.

Professor Deletic has played pivotal roles on several state, national and international 
advisory committees, supervised 38 PhD students, published more than 300 papers, raised 
more than $30 million in grants as 
chief investigator, and is currently 
the editor of the journal Water 
Research.

She is also the only woman 
to receive the Victoria Prize for 
Science and Innovation (Physical 
Sciences) in its 18-year history.

Professor Deletic succeeds 
Professor Emma Johnston, who 
became UNSW Dean of Science at 
UNSW in May.

Bill Charters

Erica Smyth
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Dr Chris Pigram FTSE is the new Chair of the Independent Expert 
Scientific Committee on Coal Seam Gas and Large Coal Mining 
Development (IESC), replacing Dr Andrew Johnson FTSE.

Dr Pigram recently retired as CEO of Geoscience Australia after 
more than 30 years with the organisation. 

The Government described Dr Pigram as a “leader in research 
and management of minerals, marine and petroleum geoscience 
programs” and “well-qualified to maintain the high standard of 
scientific advice provided by the IESC”.

It says “Dr Pigram’s ability to manage the interface between 
science and government and engage stakeholders will complement 
the scientific expertise in hydrogeology, hydrology, geology, 
ecology and ecotoxicology” of the other IESC members, who include 
groundwater expert Professor Craig Simmons FTSE.

Dr Johnson was a member from 2012 and Chair of IESC from 2015 
until he resigned following his appointment as CEO and Director of 
the Bureau of Meteorology.

The IESC provides independent, expert scientific advice to 
governments on the potential impacts of coal seam gas and large coal 
mining projects on water resources. 

Chris Pigram chairs  
coal seam gas IESC

Chris Pigram Andrew Johnson

LYN BEAZLEY BACKS SCIENCE

COLIN WARD WAS A ‘BRILLIANT SCIENTIST’

Former CSIRO Fellow and Deputy Chief of the (then) Division of 
Biomolecular Engineering, Dr Colin Ward FAA FTSE, worked at the 

CSIRO Parkville laboratory for 37 years.
He made seminal contributions in the field of protein science, 

from the study of plants and animal viruses, such as those that cause 
influenza, through to human health in the areas of diabetes and 
cancer.

His CSIRO colleagues ranked him as “a brilliant scientist with an 
outstanding international reputation” and an inspirational person, 
leader, friend and mentor.

Dr Ward, a Fellow since 1998, died in Melbourne in March aged 74. 
The Encyclopedia of Australian Science says Dr Ward contributed 

to the decoding some of science’s enduring problems.
“Between 1967 and 1990 at CSIRO he was involved in or led some 

of CSIRO’s landmark projects including the understanding of the 
human influenza virus, the development of a successful taxonomy of 
potyviruses, the largest and most complex group of plant viruses, and 
the development of recombinant vaccines for several major ovine and 
avian viruses. 

From 1990 until his retirement from CSIRO in 2006 he led highly 
successful research focused on the three-dimensional structure of the 
human insulin receptor and its behaviour and roles within the body. 

In 2006 he took up a position as Research Fellow at the Walter and 
Eliza Hall Institute to continue his work studying insulin receptors.

He graduated from the University of NSW with a PhD on parasitic 
nematodes and worked as a Fellow in the Department of Zoology at 
the University of Massachusetts before joining CSIRO in 1970.

He won the CSIRO Chairman’s medal and a variety of awards from 
the Australian Institute of Agricultural Science, University of NSW, the 
Australian Society for Biochemistry and Molecular Biology, and the 
Endocrine Society of Australia.

Proposed by Professor Tom Spurling AM FTSE, his Fellowship 
nomination said: “Colin Ward has made an outstanding contribution 
to protein chemistry and molecular microbiology and has significantly 
influenced pharmaceutical research in CSIRO”. 

Former WA Chief Scientist Professor Lyn Beazley OA FTSE addresses a 
crowd in Perth’s Murray Street Mall during the March for Science.

Colin Ward
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In a career that spanned four decades and 
took him from Mount Morgan, Queensland, 
to London, Henry Muller built an enviable 
reputation as a metallurguist, operations 
manager, extraction plant designer, 
technology developer and international 
metals marketer.

He graduated from the University 
of Queensland in 1957 in metallurgical 
engineering, then undertook a Bachelor of 
Economics externally while working as a 
metallurgical assistant then Mill Manager at 
Mount Morgan in Queensland.

He was Mill Superintendent then 
Metallurgical Superintendent (1963–69) at 
Cobar Mines, NSW, before spending five years 
with Alcoa, advising on technical aspects of 
the Pinjarra and Wagerup (Western Australia) 
refineries.

He then worked for Broken Hill 
South (1974–80) in senior technical and 
management roles before serving as Chief 
Metallurgist on the complex Olympic Dam 
Project for BHP (1980–88).

He was responsible for the choice of 
technologies in mineral recovery plants 
during his minerals career – at Cobar, Pinjarra, 
Duchess (BH South) and Olympic Dam.

From 1988–99, Mr Muller was Managing 
Director, UK and Europe, for Western Mining 
then a consultant to its uranium division. He 

Swinburne University of Technology has appointed Mr David 
Singleton FTSE to chair the Advisory Board of its new Smart Cities 

Research Institute, which aims to tackle challenges facing cities by 
collaborating actively with industry, business and community.

The Institute is looking at making cities accessible to their 
resident populations, reducing congestion and enhancing economic 
productivity, decarbonising urban travel and improving human health.

Mr Singleton says a lot more is involved than just throwing a 
bunch of technologies at a city and seeing which ones stick. “There has 
to be an end game and the human context must be considered. 

“A smart city is as much about the people as it is about technology, 
and the Smart Cities Institute is an exciting step in the smart cities 
dialogue to ensure we are on the right path to ensure progress is 
worthwhile and effective.

“As smart cities around the world continue to evolve, we are 

seeing a greater 
understanding of the 
concept.

“It’s not just 
about using clever 
technology to make 
a city more liveable 
and adaptable, it’s 
also about world class 
infrastructure, living infrastructure and buildings and capturing data 
to improve each person’s experience.”

Mr Singleton is a member of Swinburne’s board, a director and 
Chairman of the Infrastructure and Sustainability Council of Australia 
and a member of the Future Business Council. He chairs ATSE’s 
Infrastructure Forum.

Henry Muller’s skills  
behind Olympic Dam

BHP Billiton CEO Andrew Mackenzie and Henry Muller.

Olympic Dam to become a commercially 
viable operation making four products – 
copper, uranium, gold and silver.

Mr Muller developed a single process flow 
sheet to mine and process one of the largest, 
most complex mineral deposits in the world. 

In recognising his achievement, BHP 
Billiton Chief Technology Officer Diane 
Jurgens said she was delighted to present 
to Mr Muller the inaugural CTO Award that 
recognised outstanding contribution in the 
field of technology and innovation.

“Mr Muller’s process proved that economic 
benefit could be derived from Olympic Dam 
and other similar deposit styles. The process 
flow sheet he created had never been done 
before. It was a creative and unique application 
of metallurgical technologies and allowed the 
Company to produce all four products at the 
one mine site,” she said.

“This is an example of how technology 
can create value by unlocking resources and 
lowering costs.

“Importantly, Mr Muller’s work opened 
up opportunities for mining of other similar 
complex ore bodies.”

Discovered in 1975, Olympic Dam is the 
first discovery of an iron oxide/copper/gold/
uranium orebody and the largest uranium, 
fifth-largest copper and third-largest gold 
deposit in the world. 

At the award ceremony in Melbourne, 
BHP Billiton CEO Andrew Mackenzie 
described the award as a “world first: and 
that BHP Billiton and the entire industry 
owed Mr Muller a debt of gratitude for his 
innovation.

David Singleton

was a Director of the Nickel Development 
Institute (1988–92) and a World Bureau of 
Metal Statistics Councillor (1988–99).

A Fellow since 200, he died on 20 April, 
aged 82 years.

He was a stalwart of the Academy serving in 
many roles including South Australian Division 
Secretary, Assembly Representative and 
Membership Development Coordinator for SA.

Henry Muller’s work was recognised 
last year when BHP Billiton awarded him 
its inaugural Technology and Innovation 
Award for his work in the 1980s that allowed 

DAVID SINGLETON CHAIRS SMART CITIES BOARD
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Measuring high-performance computing 
(HPC) over 30 years was the topic of a Basser 
Seminar presentation by Emeritus Professor 
Gordon Bell FTSE to a key audience at the 
University of Sydney in April.

Titled Gordon Bell Prize, Three Decades: 
Motivating and measuring HPC progress, 
Professor Bell’s address outlined the history 
of HPC and the Gordon Bell Prize since it was 
first awarded in 1987.

The audience included computing 
experts from academia and industry, as well 
as alumni and students.

Professor Bell established the Gordon 
Bell Prize in 1987 to encourage development 
in parallel processing, in which many 
calculations, or the execution of processes, 

are carried out simultaneously.
A Foreign Fellow since 2009, after 

graduating as an electrical engineer he came 
to what is now the University of UNSW on a 
Fulbright Scholarship, where he taught classes 
on computer design, programmed one of 
the first computers to arrive in Australia, and 
published his first academic paper.

He later became a giant of the computer 
industry. An early employee of Digital 
Equipment Corporation, where he designed 
several of its programmed data processors, 
he became Vice President of Engineering 
(1972–83), overseeing the development of 
the VAX machine.

His later career includes entrepreneur, 
investor and researcher emeritus at Microsoft 
Research (1995 to 2015).

Gordon Bell on  
the Gordon Bell Prize

THREE FELLOWS ADDRESS NORTON JACKSON FORUM

Three new Fellows from South Australia presented 
to an audience of 35 Fellows and friends at the SA 

Division Norton Jackson New Fellows Forum recently.
Speakers and topics were: 

¢ �Dr Jackie Craig FTSE (formerly Chief, Electronic 
Warfare and Cyber Division, DSTG) – Our uncertain 
world, discussing issues of cyber-security; 

¢ �Professor Ian Reid FTSE (Professor of Computer 
Science, University of Adelaide) – Making robots see, 
discussing algorithms for visual control of robotic 
platforms (for surveillance and navigation), visual 
geometry, augmented reality and virtual reality, and visual Simultaneous Localization And 
Mapping (SLAM); and 

¢ �Professor Peter Langridge FTSE (Emeritus Professor, University of Adelaide and former CEO, 
Australian Centre for Plant Functional Genomics) – The fraught role of technology in plant 
breeding, with a discussion on Australian farmers’ dependency on innovation, the reduced 
rate of achieving it, and some of the political constraints affecting its uptake.

BILL PAGE-HANIFY AN 
ELECTRONICS PIONEER

Gerald (Bill) Page-Hanify AM FTSE was 
an engineer with an economics degree 

who became one of Australia’s prominent 
figures in the early days of electronics and 
communication technology development, 
leading to a long career with Standard 
Telephones and Cables (STC).

He graduated from the University of 
Queensland and joined the engineering 
branch of Australia Post (the Telstra parent) 
before taking the role of Senior Engineer with 
STC in 1960.

Between 1964 and 
1969 he was Assistant 
Technical Director 
on new technology 
introductions and in 
1970 he was appointed 
Manager and later 
Division Manager 
of STC’s Electronic 
Switching Divisions. In 
1975 he was appointed 
General Manager, Electronic Switching.

In 1978, Mr Page-Hanify became 
Marketing Director and established the STC 
Marketing Department. Then in 1984 he 
was elected to the Board and appointed 
Managing Director from 1 January 1985.

In January 1987 he was appointed Group 
Managing Director for the South Pacific Region 
of Alcatel NV, of which STC was a member 
company, and in March 1987 he was appointed 
Chairman. At that time STC employed some 
200 professional engineers and scientists.

He held a variety of industry roles: 
Chairman, Tasman Cable Company Pty Ltd;

President, Australian Electronics Industry 
Assocation (AEIA); Director, Australian 
Electrical and Electronic Manufacturers’ 
Association Ltd (AEEMA); Director, First MIC 
Ltd; and Member, Aerospace, Electronic & 
Scientific Industry Council.

He served on both the Australia–
New Zealand Business Council and the 
Australia–India Business Council and was a 
Councillor, NSW Branch, of the Metal Trades 
Industry Association, as well as Councillor, 
National Committee, Metal Trades Industry 
Association.

Mr Page-Hanify died in Brisbane on 13 
September 2016, aged 84. He had been a 
Fellow of the Academy since 1990.

ABRAMSON WINS COMPUTING AWARD

University of Queensland Research Computing Centre Director Professor David Abramson 
FTSE has received the annual High Performance Parallel and Distributed Computing 

(HPDC) Achievement Award for his pioneering research in the field.
The award announcement described Professor Abramson as “well known for creating the 

Nimrod family of distributed computing systems, for pioneering work in grid and cloud economic 
models, and for creating techniques for the debugging and verification of complex systems”.

The award will be presented at this year’s HPDC conference in Washington in late June, 
where he will deliver a keynote address. The HPDC Achievement Award recognises individuals 
who have made exceptional contributions to the field of HPDC. 

Ian Reid, Jackie Craig and Peter Langridge.

Bill Page-Hanify

Gordon Bell
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One of the challenges of solar power is how to overcome 
its characteristic variability: when it’s cloudy, less power is 
produced, and maximum power is often generated when 
demand is low. To improve Australia’s renewable energy 
capability, The University of Queensland (UQ) constructed the 
largest university-based solar research facility in the Southern 
Hemisphere at UQ’s Gatton campus.

The $17-million Gatton Solar Research Facility delivers 
significant research capability that is identifying the 
most efficient and cost-effective methods for generating, 
connecting and storing energy to meet community needs. 

The Gatton solar arrays include fixed tilt, single-axis tracking 
and dual-axis tracking solar PV array technologies, as well 
as a 600 kW, 760 kWh battery energy storage system based 
on a superior lithium polymer battery technology. This 
enables research into large-scale clean energy systems and 
their integration into the grid, as well as storage options 
through advanced battery systems. Ultimately, this research 

will pave the way for other renewable energy plants to play 
an increasingly complementary role and eventually help to 
replace carbon-intensive power generation sources.

The University of Queensland has a considerable portfolio 
of infrastructure and capacity for solar research, spanning 
fundamental next generation technology development, 
systems-related engineering, and policy, regulation and 
energy economics. For more information visit  
gci.uq.edu.au/gatton-solar

The Federal Government’s 2015 Excellence in Research for 
Australia exercise confirmed The University of Queensland 
as one of the nation’s top three universities, measured by the 
quality of its comprehensive range of specialised research 
fields. UQ’s outstanding critical mass offers researchers 
significant interdisciplinary capability. 

Join more than 4,000 students currently pursuing a research 
higher degree at UQ. Visit graduate-school.uq.edu.au

Changing the way 
Australians consume energy
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