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DDr Silmara Rodrigues de 

Sousa at the UQ Institute for 
Molecular Bioscience, whose 

work on cone snails shows they 
change ‘weapons’, depending 

on whether they are hunting or 
defending themselves.

Wielding knowledge on everything from powerful 
snail toxins to deep-Earth rocks, researchers in 
Australia and New Zealand are finding answers 
for problems from dengue to climate change.

A ustralia and New Zealand 
may be fierce adversaries 
on the sporting field, but 
when it comes to science, 

these neighbours share valuable 
partnerships.

A 2013 report by the Austral-
ian Council of Learned Acad-
emies found that although New 
Zealand accounted for less than 
2% of the world’s internationally 
co-authored papers, it contributed 
to more than 5% of Australia’s  
co-authored papers.  

The Nature Index, a database 
that tracks the contribution of 
institutions, and by extension 
countries, to articles in 68 top  
natural science journals, shows that 
Australia is one of New Zealand’s 
top five collaborators in producing 
high-quality science.  

Here we profile the top six  
Australian and top three New Zea-
land universities with the highest 
contributions in 2015 to index arti-
cles, a metric known as weighted 
fractional count.  

MEET THE 
REGION’S 
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UNIVERSITY OF QUEENSLAND
AUSTRALIA

2015 WFC: 98.09

SUBJECT STRENGTH: LIFE SCIENCES

2015 INDEX ARTICLE COUNT (AC): 348

*WEB OF SCIENCE ARTICLES: 31,157

The rise of the University of 
Queensland (UQ) in the Nature 
Index, from 4th position in Aus-
tralia in 2012 to 1st in 2015, can 
be traced to decisions made in the 
early 2000s, says the university’s 
president and vice-chancellor, 
Peter Høj. The then-premier 
of Queensland, Peter Beattie, 
invested in building the state’s 
research capacity to diversify 
the local economy. “UQ was a 
great beneficiary of this,” Høj 
says. “That period of investment 
helped us attract and retain a  
lot of outstanding younger 
researchers.”

During the same period, the 
university enjoyed strong sup-
port from American business-
man Chuck Feeney’s Atlantic 
Philanthropies group, who was 
impressed by the can-do attitude 
of the Australian  research sector, 
and particularly UQ’s smart and 
ambitious leaders. Feeney gave 
UQ US$65 million.

Both funding sources placed an 
emphasis on life science research 
— a notable UQ strength. The 
university is top-ranked in Aus-
tralia in the index for life sci-
ences, and comes 65th in the 
world. It also ranked in the top 
three universities in the federal 
government’s 2015 Excellence 
in Research for Australia evalu-
ation system, which rated 95%  
of the university’s research as 
being above or well above world 
standard.

Beattie did not invest in 
research for research’s sake, Høj 
adds. “There was a clear expec-
tation we had to bridge the gap 
between research and its wider 
utility.” 

The arrangement continues to 
pay dividends. “We are undoubt-
edly the most successful Austral-
ian university in commercializing 
our research,” Høj says. Exam-
ples include the cervical cancer 

vaccine, Gardasil, developed 
from UQ research and launched 
on to the market in 2006, and an 
experimental chronic pain drug 
called EMA401, currently in clin-
ical trials and which was acquired 
by Swiss pharma firm Novartis in 
June 2015. “We have a very strong 
flow of royalties, which we plough 
back in [to research],” Høj says.

MONASH UNIVERSITY
AUSTRALIA

2015 WFC: 92.69

SUBJECT STRENGTH: CHEMISTRY

2015 AC: 364

WEB OF SCIENCE ARTICLES: 30,075

A new research strategy put in 
place by Monash University in 
2010 has since helped elevate it 
in the Nature Index as well as in 
other global academic rankings. 

One measure of the strategy’s 
success, says Kim Langfield-
Smith, the university’s vice- 
provost for academic perfor-
mance, can be seen in Monash’s 
performance in the ERA. In 2010, 
57% of assessed Monash research 
was graded as above or well above 
world standard, she says. In the 
2015 assessment, that number 
had jumped to 88%.

Langfield-Smith identifies sev-
eral aspects of the 2010 strategy 
that have had particularly signifi-
cant impacts. 

Time and resources were 
ploughed into attracting excellent 
researchers. The university also 
established ‘technology research 
platforms’ — key pieces of world-
class infrastructure, often part-
funded by state or federal grants, 
that can be used by research-
ers across the campus as well as 
by  industry. These range from  
Australia’s biggest wind tunnel to 
a suite of state-of-the-art brain 
scanners. 

The pivotal decision was to 
invest in the university’s own 
mid-career research staff,  
Langfield-Smith says. 

“A lot of universities have 
programmes for early-career 
researchers, and for bringing in 
star researchers,” she explains. 

“But we often forget about peo-
ple in the middle, who can ben-
efit tremendously from specific 
mentoring and nurturing of their 
ideas.”

The ‘accelerator programme’ 
invited mid-career researchers to 
submit funding proposals to pur-
sue ideas that would fast-track 
their own careers as well as ben-
efit Monash. 

Examples included establishing 
international research networks, 
either by going overseas or bring-
ing people or support to Monash 
to develop particular skills. “We 
brought in mentors to help the 
couple of hundred people selected 
to achieve their goals,” Langfield-
Smith says. 

AUSTRALIAN NATIONAL 
UNIVERSITY
AUSTRALIA

2015 WFC: 92.26

SUBJECT STRENGTH:  
PHYSICAL SCIENCES

2015 AC: 505

WEB OF SCIENCE ARTICLES: 16,991

The modest 5% increase by the 
Australian National University 
(ANU) in its WFC in 2015   — the 
only rise among Australia’s top  
six institutions in the index for 

the year — puts it right on the 
heels of Monash.

Earth science and physical sci-
ences, particularly astronomy 
and astrophysics, centred at 
ANU’s Mount Stromlo Observa-
tory, are longstanding areas of 
strength for ANU, which is the 
top institution in the index in 
both categories.

 But, it is the jump in its chem-
istry output that has driven the 
ANU’s overall rise. In 2013, the 
university’s chemistry school 
moved into a new, purpose-
designed building that brought 
chemistry teaching and research 
together under one roof.

The chemistry school is 
undergoing a period of staffing 
renewal, as a slew of established 
academics retire and new staff 
are recruited, bringing their 
own research interests, says John 
Carver, the school’s director.

“In a couple of years we’ll quite 
a different academic profile,”  
he says.

Bart Fordham loads a CubeSat for testing at ANU’s Mount Stromlo Observatory.

“WE HAVE A VERY 
STRONG FLOW OF 

ROYALTIES WHICH WE 
PLOUGH BACK INTO 

RESEARCH.”
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UNIVERSITY OF MELBOURNE
AUSTRALIA

2015 WFC: 82.16

SUBJECT STRENGTH: LIFE SCIENCES

2015 AC: 513

WEB OF SCIENCE ARTICLES: 34,514

Having a thriving cluster of bio-
medical research centres and 
companies on its doorstep, the 
University of Melbourne’s research 
strengths might be expected. The 
university, which is ranked 4th 
overall in Australia, continues 
to score highly in biomedical 
research, coming second in Aus-
tralia behind UQ in life science 
research included in the index. 

Malcolm McConville, who 
heads the university’s Bio21 Insti-
tute, says having 10,000 biomedi-
cal researchers within a few square 
kilometres, across the university, 
teaching hospitals and institutes 
creates a critical mass of capability 
and expertise. “That is obviously 
part of the success of the research 
effort here,” says McConville.

It was to leverage that critical 
mass that the University of Mel-
bourne established Bio21 11 years 
ago, and several other research 
institutes since. “Bio21 was 
ground-breaking in that the con-
cept was to bring together research 
groups from different faculties and 
departments, and apply different 
approaches to major problems,” 
McConville says. 

From the start, translational 

research was emphasized, he 
adds. One example is the work 
of Ary Hoffmann, who is part 
of a team testing the infection 
of dengue- and Zika-carrying 
mosquitoes with a bacterium 
that inhibits the insects from 
passing on these diseases. This 
research is now undergoing field 
trials in countries where dengue 
is endemic, from Colombia to  
Vietnam.

UNIVERSITY OF  
NEW SOUTH WALES
AUSTRALIA

2015 WFC: 79.09

SUBJECT STRENGTH:  
PHYSICAL SCIENCES

2015 AC: 256

WEB OF SCIENCE ARTICLES: 26,808

Established in 1949 as a university 
of technology, the University of 
New South Wales (UNSW) retains 
its traditional strength in physical 
science research, coming second 
in that discipline in Australia in 
the index in 2015.

UNSW has a strong record in 
forging partnerships with indus-
try, having secured several gov-
ernment ‘linkage grants’ that pair 
researchers with industry partners 
in translational programmes. 
In the 2016 round, UNSW won 
large grants spanning the sciences, 
ranging from a project to explore 

the function of immune T cells, to 
developing smart sensors for mon-
itoring water catchment quality.

But, the area in which UNSW 
is garnering an international 
reputation is in the potentially 
transformative technology of 
quantum computing. Although 
exotic materials can be used to 
build basic components of a quan-
tum computer, UNSW is focusing 
on silicon, which has the inbuilt 
advantage of being a material the 
industry is expert in.

This year Australia’s prime min-
ister, Malcolm Turnbull, opened a 
set of laboratories that doubled the 
university’s quantum computer 
research space. The facilities will 
house six scanning tunnelling 
microscopes, which can be used 
to manipulate individual atoms. 
These will be used to help build a 
basic working prototype quantum 
computer within five years.

UNIVERSITY OF SYDNEY
AUSTRALIA

2015 WFC: 75.63

SUBJECT STRENGTH: LIFE SCIENCES

2015 AC: 464

WEB OF SCIENCE ARTICLES: 40,900

The University of Sydney posted 
solid scores across all areas of 
research in the 2015 index, but that 
wasn’t enough to stop it slipping to 
sixth place among Australian insti-
tutions. Although little separates 

the top universities in the index, 
Sydney’s WFC has declined each 
year since 2012. 

However, 2015 also saw a 
modest 16% rise in its life sci-
ence score. That improvement 
could be linked to the university’s 
investment in facilities such as the 
Charles Perkins Centre (CPC), 
says Vivienne Reiner, the univer-
sity’s spokeswoman for natural 
sciences. The $350 million CPC, 
which opened in June 2014, brings 
together academics from faculties 
as diverse as medicine, social sci-
ences and agriculture to look at 
the multi-faceted causes and con-
sequences of obesity, diabetes and 
cardiovascular disease. 

Similar interdisciplinary cen-
tres have been set up to focus on 
the brain and on nanoscience, and 
are key to the university’s research 
strategy, adds Duncan Ivison, dep-
uty vice-chancellor for research. 
“We think the future of research 
is in the integration of knowledge 
and disciplines, and of bringing 
them together in innovative ways,” 
he says.” JMC

UNIVERSITY OF OTAGO
NEW ZEALAND

2015 WFC: 31.56

SUBJECT STRENGTH: LIFE SCIENCES

2015 AC: 99

WEB OF SCIENCE ARTICLES: 1,940

In 1972, Dr Phil Silva, a former 

The radular tooth of Conus imperialis, through which its venom is administered. The venom contains toxins proven to have value for drug applications.
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primary school teacher and psy-
chologist, decided to track the 
health and development of 1,037 
three-year-olds in New Zealand’s 
south island city of Dunedin. He 
selected these children because 
they had been assessed at birth by 
the University of Otago’s Medical 
School. 

Thanks largely to Silva’s ini-
tiative, the highly-regarded Dun-
edin Multidisciplinary Health 
and Development Study has been 
tracking the same group for more 
than four decades.

The study has delivered an 
extraordinary wealth of data on 
human health, development and 
behaviour. The plethora of papers 
it has produced also help explain 
why research in the life sciences 
accounts for the largest portion 
of the university’s contribution to 
the index. 

A Proceedings of the National 
Academy of Sciences paper on 
biological ageing in young adults 
from the Dunedin cohort was 
selected by Science magazine as 
the fourth top science story of 
2015. “The breadth of data gath-
ered along the way is such that 
researchers can make associations 
that they wouldn’t even think 
of hypothesizing,” says Richard 
Blaikie, deputy vice-chancellor of 
Research and Enterprise. 

The University of Otago — the 
oldest university in the seismically 
active nation — also leads research 
into the Alpine Fault, the tectonic 
boundary that runs the length of 
the country’s south island. 

Last year, a team drilled 893 
metres into the fault to embed 
instruments, revealing a wealth 

of information about this unique 
geological feature. They found, 
for example, that the temperature 
increases by more than 140 degrees 
Celsius every kilometre below 
ground, and that the rocks in the 
drilling area contained a lot of low-
friction graphite, which sheds light 
on the strength of the fault. 

UNIVERSITY OF AUCKLAND
NEW ZEALAND

2015 WFC: 21.08

SUBJECT STRENGTH: LIFE SCIENCES

2015 AC: 141

WEB OF SCIENCE ARTICLES: 2,776

The University of Auckland 
attracts significantly more exter-
nal funding — about NZ$250 mil-
lion a year — than any other New 
Zealand university, due largely 
to its success in collaborating 
with industry to commercialize 
research. At least half that fund-
ing, which amounts to about $1 
billion during the past decade, 
arose thanks to connections of 
its research company Auckland 
UniServices Limited, which con-
nects university researchers with 
business, investors, government 
and community groups. 

The university’s position is the 
result of a 30-year strategy initi-
ated by former engineering gradu-
ate, Sir Colin Maiden, who went 
to the United States to work for 
General Motors, then returned to 

his alma mater as a vice-chancellor.  
“Sir Colin brought what, for the late 
80s, was quite a unique perspective 
on university industry engagement 
and that’s been a key part of our 
strategy over the years,” says vice-
chancellor, Stuart McCutcheon.

The University of Auckland 
has also built an international 
reputation for excellence in the 
life sciences, its dominant output 
in the 2015 index. Its cross-faculty 
Auckland Bioengineering Institute 
conducts research in areas from 
biomimetics — developing tech-
nologies inspired by nature — to 
implantable devices. 

It also boasts a renowned aca-
demic drug discovery centre, 
the Maurice Wilkins Centre for 
Molecular Biodiscovery, whose 
spin-off company Pathway Thera-
peutics recently earned US Food 
and Drug Administration approval 
for an anti-cancer drug.

VICTORIA UNIVERSITY  
OF WELLINGTON
NEW ZEALAND

2015 WFC: 15.81

SUBJECT STRENGTH:  
EARTH & ENVIRONMENT

2015 AC: 94

WEB OF SCIENCE ARTICLES: 953

Being at the southern edge of 
the Earth, New Zealand has 
long been a launching point for 

expeditions to Antarctica, and the  
Victoria University of Wellington 
has capitalized on that. 

Since 1957, students from the 
University’s Antarctic Research 
Centre have travelled to the ice 
to conduct field studies that are 
revealing the shelf ’s climatic his-
tory and provide valuable insights 
into how the future might be 
affected by climate change. Last 
year, the university contributed to 
a Nature paper that reported melt-
ing Antarctic ice could increase 
sea levels more than predicted by 
the Intergovernmental Panel on 
Climate Change projections.  

The university’s strength in the 
index is in Earth and environmen-
tal sciences, including seismology 
and volcanology. But it is also 
regarded for physical sciences. It 
is home to the MacDiarmid Insti-
tute for Advanced Materials and 
Nanotechnology, a national net-
work of top scientists in the field, 
and the Robinson Research Insti-
tute, a leader in high-temperature 
superconductivity.

John Spencer, associate dean 
of research, says the university 
has attracted very good young 
scientists, particularly since the 
2003 advent of the New Zealand 
government’s Performance Based 
Research Fund — a tertiary 
education research assessment  
process. 

“The university is very con-
scious of the value of its science 
faculty and it has directed its 
investment in that direction.” 
Spencer says. BN ■

Jo Wu makes glass at the ANU Research School of Chemistry. Otago researchers at a deep drilling project at Whataroa. Mosquitoes in a study of dengue and malaria.

* Web of Science data include all articles in 
2015, not just natural sciences.  
Source: Thomson Reuters
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