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Our Partners

We’re bringing together leading scientists from across New Zealand’s research institutions

Shaun Hendy and Dion O’Neale 
discuss how a complex systems 
research team with a broad set 
of collaborators could make an 
impact. 

Shaun Hendy encouraged 
to submit a proposal for a 
Centre of Research Excellence 
(CoRE).

Investigators from 
around the country 
come together for the 
first time.

Kate Hannah  
comes on board  
as bid manager.

2012 Early 2013 Mid 2013 October 2013

Collaborators:

University of Waikato  
Te Whare Wānanga o Waikato

Landcare Research  
Manaaki Whenua

GNS Science  
Te Pū Ao

University of Otago 
Te Whare Wānanga o Otāgo

Partners:
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Our Story
 

Te Pūnaha Matatini – ‘the meeting place of many faces’ – is  
a New Zealand Centre of Research Excellence developing 
methods and approaches for transforming complex data about 
the environment, economy, and society into knowledge, tools, 
and insights for making better decisions.

As ‘a meeting place for many faces’, we are committed to 
diversity, focussed on transdisciplinary research, and connect-
ed to colleagues across research, government, industry, and 
communities.

Te Pūnaha Matatini brings together the expertise of New 
Zealand’s leading researchers in social sciences, economics, 
biology, mathematics, computer science, operations manage-
ment, statistics, engineering science, and physics. 

Our transdisciplinary approach advances knowledge of 
complex systems and networks, and their applications, for the 
social, economic, and environmental benefit of New Zealand.

We live in a data-rich but knowledge-poor world

We’re working together to enable New Zealanders to grow up and thrive in 
an increasingly complex and interconnected world

Bid team interviewed by 
Royal Society of New 
Zealand selection panel.

Te Pūnaha Matatini comes 
into official existence with 
24 Principal Investigators.

Official launch of 
the Centre.

Centre grows to include:
• 24 Principal Investigators
• 15 Associate Investigators
• Executive Management Team of 3
• �over 100 students aligned with  
Te Pūnaha Matatini Whānau

• �8 students directly funded by or working  
on Te Pūnaha Matatini projects.

Early 2014 January 2015 February 2015 December 2015

Director Shaun Hendy discusses Te Pūnaha Matatini’s work on RadioLIVE. 
http://bit.ly/1ohHOmk
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Board Chair’s Report

It is a pleasure to welcome readers to the first 
Annual Report of Te Pūnaha Matatini. Much has 
been accomplished in the first year of the  
Centre’s operation.
To make the journey from an initial decision to set up the  
Centre of Research Excellence to an active, operating, and 
effective Centre in little over one year is a wonderful achieve-
ment. I would like to thank all the organisations involved for 
their efforts and commitment to make this happen. To  
harness the energy and the passion of researchers, students,  
investigators from a number of universities (Auckland,  
Canterbury, Victoria, and Massey) and Motu is no mean  
feat; as I know from my experience in managing large, multi- 
discipline, geographically-spread project engineering teams.
I believe the reader will find the research and work being 
done by the Centre exciting. It is like seeing for the first time 
what can be unlocked from large complex data systems, or 
complex economic and social systems, let alone the complex-
ity in the biosphere. The more that is unlocked the greater the 
benefit to our economy and society, as well as growing the 
reputation of the Centre.
Much can be said about our first year of operation. However, 
there are some highlights that I would like to mention here 
in my report. A measure of success of any organisation is 
demonstrated by the reaction of external stakeholders to its 
activities. Our external revenue target for the first year was 
set at $250,000. This target was substantially exceeded 
with actual revenue being $312,478 which is an excellent 
outcome for our first year. In addition, many enquiries are 
being received from external parties as the work of the Centre 
becomes better known.
The ability of the Centre to form relationships with external  
parties is important. In this first year key relationships have 
been built with the Ministry of Social Development, the  
Productivity Commission and the data science company,  
Qrious. These relationships have resulted in ongoing collabora-
tive research projects.
A third highlight is the public recognition given to a number  
of our researchers. I would like to make special mention of  

Dr Michelle Dickinson, who won the Callaghan Medal, and  
Dr Izi Sin and Dr Simone Linz, who were each awarded  
Marsden Fast Start grants.
It is also appropriate that I direct the reader’s attention to the 
activities of Te Pūnaha Matatini Whānau. I believe this is a great 
initiative, which welcomes all who feel their research aligns in 
some way with the principal research themes of the Centre.
I would also like to thank Professor Shaun Hendy for his  
hard work as Director of the Centre and the members of his 
Executive Team. It has been a great first year and I know I 
speak for all members of the Advisory Board when I say  
we are very much looking forward to the second year of  
Te Pūnaha Matatini’s operation.

Richard Aitken 
Board Chair
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Director’s Report

Reflecting on our first year in operation, I feel  
very privileged to have had the opportunity to 
lead an organisation as new and as exciting as 
Te Pūnaha Matatini. In particular, the energy and 
enthusiasm of Te Pūnaha Matatini’s investigators 
has surpassed all my expectations. 
Interdisciplinary research is hard, and some of the challenges 
we have set ourselves as a Centre of Research Excellence 
(CoRE) are even harder. The sense of community that has 
developed amongst us will be vital to meeting our own expec-
tations for Te Pūnaha Matatini, as well as those of the Tertiary 
Education Commission and our other stakeholders. 
The year really began for us with our launch in February at the 
University of Auckland, and concluded in December with our 
Investigator Hui at the University of Canterbury. In between 
these two events, Te Pūnaha Matatini grew out of its set-up 
phase to become an operational Centre of Research Excel-
lence. Most of our projects, research and otherwise, are now 
under way and will begin to bear fruit over the next five months. 
Our key staff are in place and most of our PhD students have 
commenced their studies or will shortly do so. The challenge 
for the next few years is to build on this momentum, while 
maintaining focus and allowing collaborations to mature. 
During this first year, we put considerable effort into establish-
ing a strong organisational culture and developing an identity 
that was distinct from our host and partner organisations. This 
means taking our values seriously and acting on them. Early in 
2015 we agreed to only sponsor events that had effective poli-
cies in place to address diversity. Poor workforce diversity is an 
all too evident shortcoming of both science and the industry 
sectors that we serve. We were very proud of the fact that our 
policy to address this had a significant impact on the Royal 
Society of New Zealand’s Honours Dinner last year. There was 
a noticeable effort to improve the visibility of women research-
ers at the dinner, and Richard Bedford, the current President of 
the Royal Society, has thanked us for prompting this change. I 
was also very proud that one of our investigators, Dr Michelle 
Dickinson, was awarded the Callaghan Medal for Science 
Communication at the dinner.

We have had a number of early successes in our research 
programme, which you will read about in this report. This has 
established a national reputation for Te Pūnaha Matatini as a 
thought-leader with the ability to influence government policy 
and carry out research with commercial significance. We have 
had success in attracting external research income, and have 
developed a public profile that is attracting students, research 
opportunities, and approaches from the media. We have built 
close relationships with government and with a number of data 
science companies. We are well set up for a transformative 
next few years that will make a real and positive impact on the 
lives of New Zealanders.
Our emerging researcher network,Te Pūnaha Matatini Whānau, 
have also had a very successful first year. Rachelle Binny  
(now Dr Binny), the inaugural Whānau chair, pulled together  
a strong and talented national committee (Catriona Sissons, 
Ben Curran, François Vallée, and Audrey Lustig). The  
committee organised their first retreat in Kaikoura in August, 
and contributed significantly to the success of the first Pitch 
on the Plains event in Christchurch, where eight students 
pitched their ideas to a Return on Science investment panel. 
The Whānau membership now exceeds fifty and has strong 
representation from around the country.
Let me conclude my comments on our first year by giving 
more thanks. Firstly, let me thank the members of our Advisory 
Board (Richard Aitken, John Hosking, Jane Harding, Wendy 
Lawson, Arthur Grimes, James Mansell, Lillian Grace, and 
Kevin Ross) for their advice and advocacy. I would particularly 
like to acknowledge the contribution of Jane Harding, who 
stepped down from our Board at the end of 2015. I would also 
like to thank my Executive Team (Kate Hannah, Andy Philpott, 
Alex James and Adam Jaffe), our Administration Team (Sarah 
Hikuroa and Danene Jones), and the other members of our 
Research Committee (Izi Sin, Alexei Drummond, and Uli  
Zuelicke) for their efforts in establishing our processes and 
making them work in a very active first year.  

Professor Shaun Hendy 
Director
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Our Vision and Values
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Our vision is to undertake research and education to advance knowledge of complex systems and 
networks, and their applications for the social, economic, and environmental benefit of New Zealand.

Our Vision

• �We work with our stakeholders from industry, government, and  
the public to help reshape New Zealand’s economy, society, and environment

• ��We train a new type of scientist for the benefit of New Zealand

• �We help build the kind of New Zealand of which we can all be proud

• �We enhance Mātauranga Māori by building on collaborations with  
researchers at the Māori Centre of Research Excellence and working with 
Māori communities
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Our values are drawn from the words of our foundational whakataukī, given to us in 2013 by Associate 
Professor Mānuka Henare (Ngāpuhi, Te Aupouri, Te Rarawa, Ngāti Kuri), Director of the Mira Szászy  
Research Centre for Māori and Pacific Economic Development;

Our Values

E tipu, e rea, Mo ngā ra o tau ao –
Grow up and thrive for the days destined to you.
– Sir Apirana Ngāta, 1874-1950

• �Visibility and international excellence

• ��Outreach and engagement – ensuring demonstrated relevance or impact

• �Collaboration for discover-orientated research

• �Diversity through development and participation
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2015 Highlights

Associate Investigator Pierre Roudier in Miers Valley, Antarctica. Image credit: Pierre Roudier.
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Realising Our Vision
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Adam Jaffe, Director of Motu Economic and Public Policy  
Research and a Te Pūnaha Matatini Principal Investigator, 
worked with the Royal Society of New Zealand to evaluate 
and identify opportunities to improve their decision-making 
processes. 

Adam demonstrated that receiving a Marsden grant leads to 
higher productivity and impacts in terms of papers published 
and citations received. Adam and his team also found there is 
no reason to expect diminishing returns if Marsden funding were 
increased. The study demonstrated the benefits of the sustained 
collection and retention of science and innovation data.

In 2015 New Zealand’s premiere funding mechanism for blue skies science research, the Marsden 
Fund, received criticism in the media regarding its selection processes. 

Evaluating the Marsden Fund
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Principal Investigator Adam Jaffe.

Adam Jaffe discusses his Marsden Fund evaluation on Radio New Zealand’s  
Nine to Noon.  
http://bit.ly/2dcqXNh

Credit: Motu Economic and Public 
Policy Research.
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Providing training and mentoring opportunities for students 

The summer projects helped the students gain access and 
experience with leading academic and industry professionals, 
and opened doors to further career development opportunities. 

New rugby insights
Wil Undy, a second year Bachelor of Arts (history) and Science 
(mathematics) student, was one such student. Wil spent the 
summer analysing data from New Zealand Rugby to determine 
the best method for predicting how Super Rugby teams would 
perform from season to season. Most prediction algorithms 
use win/loss data or points margins for prediction. Wil’s  
research compared these traditional methods with a network- 

based algorithm that makes predictions using properties of the 
connections between teams, training squads, and coaches. 
The project enabled Wil to work closely with Te Pūnaha 
Matatini Principal Investigator Dr Dion O’Neale and NZ Rugby’s 
senior scientist Dr Ken Quarrie, as well as spend a week at the 
New Zealand Herald Insights data journalism unit. Wil is now 
working on an academic paper detailing his findings and will 
be presenting the work at an international conference in 2016.
Of the experience, Wil says, “The skills I have learnt will help 
me as I further my study in statistics and provide the founda-
tion for my future work in the data science field.” 

A closer look at the National Statement of 
Science Investment
Other students involved in summer projects have gone on  
to present their work at conferences, such as the 2016  
New Zealand Association of Scientists conference. Students 
Nicola Gujer and Catherine Webb presented a redesign of the 
National Statement of Science Investment at the conference, 
which was acknowledged by the Ministry of Innovation,  
Business and Employment (MBIE) as contributing to a redesign 
of the way science investment data is reported. 

Te Pūnaha Matatini welcomed aboard a number of undergraduate students as research assistants or 
summer students in December 2015. The students became known as the ‘Junior Data Poets’ and 
worked on various projects across multiple disciplines. 

Credit: Catherine Webb and Nicola Gujer.

Image credit: istock.com/THPStock. 
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Pitch on the Plains
In December 2015, Te Pūnaha Matatini, in conjunction with Return on Science, held Pitch on  
the Plains – an early career researcher event in which students pitched ideas emerging from their 
research to an expert panel.
The panel, made up of Lance Wiggs, Chair of the ICT panel 
within Return on Science and Founder and Director of the 
Punakaiki Fund; Sacha Judd, Managing Director of Hoku 
Group, co-host of Refactor, and co-founder of The Flounders’ 
Club; and Kjesten Wigg, Programme Director, Multinational 
Research and Development Attraction with MBIE, were  
hugely impressed with the calibre and diversity of pitches from 
students. The pitched projects had to be related to the  
students’ research, and to have a clear potential for commer-
cial or social enterprise applications.

The panel provided expert advice and feedback to all partic-
ipants, and offered mentoring to the winners, Oscar Dowson  
from the University of Auckland (supervised by Professor Andy 
Philpott), and Matthew Ruffles from the University of Canterbury 
(supervised by Dr Jeanette McLeod).
Oscar’s proposed commercialisation project will be worked 
through with Return on Science mentors once he has  
completed his PhD, while Matthew is currently working on  
establishing a more detailed pitch and business plan to  
present to potential investors with the support of Return  
on Science. 
For subsequent events, we are providing further pitch  
development opportunities so as to better prepare students  
for the chance to pitch their work to real angel investors.

Oscar Dowson: a Pitch on the Plains winner.

The successful application of complex systems 
and networks knowledge to real-world, commer-
cialisable problems is a key focus for Te Pūnaha 
Matatini and our students
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In 2015 we developed a sponsorship policy that ensures we 
only support conferences and other events that can demon-
strate a commitment to gender equity. The Association of 
Centres of Research Excellence (aCoRE) has adopted a similar 
policy after a presentation of our policy and approaches. 
We’re also encouraging conversations around diversity more 
broadly as demonstrated when we instigated a conversation 
with the Royal Society of New Zealand regarding its Honours 
Dinner. The conversation highlighted Executive Manager Kate 
Hannah’s work, in collaboration with Principal Investigator  
Dr Dion O’Neale, analysing the gender breakdown of the 
awards and prizes of the Royal Society over its 149-year 
history. 

The Royal Society responded with a clear commitment to 
both increase the visibility of diversity at the event itself, and 
to increase the number of women nominated for prizes and 
awards. This in turn has led to further conversations about 
gender and other diversity with both the Society’s President, 
Richard Bedford, and Chief Executive, Andrew Cleland.

A committment to diversity
Te Pūnaha Matatini is committed to increasing diversity in science and technology and in 2015 we 
took a number of steps towards that aim.
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Mason Durie Medal
Callaghan Medal

Humanities Aronui Medal
MacDiarmid Medal

Jones Medal
Dame Joan Metge Medal

Pou Aronui Award
Pickering Medal

Hatherton Award
R.J. Scott Medal

Sir Charles Hercus Medal
Te Rangi Hiroa Medal

Rutherford Medal
Charles Fleming Award

Thompson Medal
Leonard Cockayne Memorial Lecture

T. K. Sidey Medal
Hamilton Memorial Prize

Hutton Medal
Hector Medal
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RSNZ Awards visualisation

Prizes, medals, and assorted 
other honours awarded by the 
Royal Society of New Zealand with 
awardees colour-coded by gender. 
Points indicate when a prize was 
awarded, lines indicate that prizes 
were won by the same person. The 
code is a modification of Mike Bos-
tock’s visualisation in d3 of Marey’s 
train timetable. 
Visualisation by Dion O’Neale. 
Concept by Kate Hannah.

Executive Manager Kate Hannah discusses the gender breakdown of the Royal Society of 
New Zealand’s awards and prizes.  
www.tepunahamatatini.ac.nz/a-prize-of-ones-own/

Dr Siouxsie Wiles, recipient of the 2013 Callaghan Medal from the Royal Society of New Zealand.Dr Michelle Dickinson, recipient of the 2015 Callaghan Medal from the Royal Society of New Zealand.

male female
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Supporting community-driven science 

Tulele, a Bachelor of Civil Engineering and Bachelor of Science 
(Applied Mathematics), assisted in communicating and market-
ing the project, and supported community groups to design, 
implement, and evaluate science research projects of local 
benefit and interest.

Te Pūnaha Matatini researchers, including the Executive Team, 
were able to develop new relationships with South Auckland 
schools and community groups through our involvement with 
SouthSci. These relationships will continue to develop in 2016 
via ongoing collaboration with SouthSci and the communities 
of South Auckland. 

In 2015, Te Pūnaha Matatini funded an internship position for Tulele Masoe at SouthSci, the Science 
in Society Participatory Science Platform pilot in South Auckland. 

Intern Tulele Masoe. Image credit: Dr Sarah Morgan.
Dr Sarah Morgan, programme manager for the Participatory Science Platform –  

South Auckland, with intern Tulele Masoe and a student from Rongomai School.

Te Pūnaha Matatini Director Shaun Hendy works with students from Manurewa High School. Image credit: Dr Sarah Morgan.



Vision: W
e enhance M

ātauranga M
āori by collaborating w

ith the M
āori CoRE researchers and w

orking w
ith M

āori com
m

unities

Annual Report 2015	 21

Partnering with Ngā Pae o te Maramatanga 

Each year, two Māori undergraduate or graduate students will 
be supported in co-funded Ngā Pae o te Māramatanga and Te 
Pūnaha Matatini summer scholarships. In 2015, these summer 
scholarships were offered to Roland Brown and Hitaua Ara-
hanga-Doyle. 
Roland, supervised by Associate Investigator Dr Daniel Hikuroa 
(Ngā Pae o te Māramatanga, University of Auckland) and 
Dr Ian Ruru (Ngā Pae o te Māramatanga, Gisborne District 
Council), evaluated and analysed data collected by Gisborne 
District Council regarding the deaths of eels in a Gisborne 
stream next to the Paokahu Landfill. Hitaua, supervised by 
Dr Dianne Ruwhiu (Ngā Pae o te Māramatanga, University of 
Otago) developed a localised case study with stakeholders the 
Kāti Huirapa Rūnaka, conducting an asset base analysis, and 
identifying potential commercial opportunities for development. 
This partnership model typifies Te Pūnaha Matatini’s approach 
to our outcomes statement of supporting the distinctive con-
tribution of Māori to complex systems and networks through 
both community engagement, and working with existing Māori 
entities to develop further opportunities for capability building.

In 2015, Ngā Pae o te Māramatanga, the Māori Centre of Research Excellence, was refunded  
for six years, and Te Pūnaha Matatini revised its key performance indicators for supporting the  
distinctive contribution of Māori and Mātauranga Māori to reflect our partnership model with  
Ngā Pae o te Māramatanga.

Dr Daniel Hikuroa. Image credit: Ngā Pae o te Māramatanga.

Roland Brown, far left, researching eels in a Gisborne stream. Image credit: Roland Brown.
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Value: Visibility and international excellence
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Increasing our national and international visibility 

Visits from our International Advisory 
Board members
In 2015 we hosted three International Advisory Board  
members: Professors Ian Foster (Chicago), Alan Hastings  
(UC Davis), and Bronwyn Hall (UC Berkeley), ensuring that our 
research excellence and people-centred approach is shared 
internationally in the community of complexity scholars.  
Professor Ian Foster, from the University of Chicago and  
Argonne National Lab, joined us as the keynote speaker at  
Te Pūnaha Matatini’s launch in February. Professor Foster,  
a Kiwi expat, is often described as the “father of cloud  
computing”.  On his return, he wrote a blog about our launch: 
“…the ambition and beauty of Te Pūnaha Matatini is that these 
topics are all connected – they each involve complex  
systems, network effects, and researchers imaginative enough 
to cross disciplinary boundaries. I am not sure that this  
dynamic group is entirely typical of New Zealand researchers, 
but I left the meeting feeling tremendously excited for the future 
of Kiwi science and innovation.” Professor Foster also spoke at 
the Multicore world conference in Auckland.
Professor Alan Hastings, the eminent mathematical biologist 
from the University of California at Davis and member of our 
International Advisory Board, visited in August and September 
with the assistance a University of Auckland Distinguished 
Visitor Award. Alan gave public talks in Auckland, Christchurch, 

and Dunedin, and attended the Complexity and the Biosphere 
Theme meeting as a keynote speaker. Professor Bronwyn 
Hayward, one of the world’s pre-eminent innovation econo-
mists, visited for Te Pūnaha Matatini’s Investigator Hui at the 
University of Canterbury in early December. Bronwyn also 
attended the Productivity Commission’s annual Productivity 
Symposium “Growing more innovative and productive Kiwi 
firms” as keynote speaker.  

Santa Fe Institute
Te Pūnaha Matatini students are also contributing to our 
growing international reputation. Through a connection with the 
Santa Fe Institute’s early-career researcher network, Catriona 
Sissons and Demival Vasques Filho laid the groundwork for  
Te Pūnaha Matatini to host a Santa Fe Institute Summer School 
in late 2017. 

Professor Alexei Drummond in  
Switzerland
Professor Alexei Drummond participated in a long-term  
research stay permitted by special leave to pursue joint 
research on Bayesian phylodynamics with Professor Tanja 
Stadler of D-BSSE, ETH Zurich at the Department of Biosys-
tems Science and Engineering, ETH Zurich, Basel, Switzer-
land. The collaboration also involved a number of students 
from his research group.

2015, as Te Pūnaha Matatini’s first year of operation, was a critical time to increase our national and 
international visibility. 

Professor Ian Foster talks about the new research network in New Zealand.   
http://bit.ly/2cEBNjd
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Contributing to science communication 

In 2015, a national conversation was occurring regarding 
the role of the scientist as critic and conscience. Te Pūnaha 
Matatini researchers and staff contributed to shaping that  
conversation throughout the year: Associate Investigator  
Dr Siouxsie Wiles shared her experiences of ‘going public’ at 
the New Zealand Association of Scientists’ annual conference; 
Director Shaun Hendy negotiated a book deal with publisher 
Bridget Williams Books for a book called Silencing Science 
(release date 8 May, 2016); and we had ongoing and impactful 
conversations with the Royal Society of New Zealand about 
the proposed Guidelines for Public Engagement.
In 2015 Te Pūnaha Matatini also developed an approach to 
communicating complex science that begins with well-trained 
and equipped researchers. We partnered with the Science 
Media Centre to develop a customised Science Media Savvy 
Course for our researchers and students that included well-
known data journalist Keith Ng, and had a focus on visualising 
date-driven research. 
Students’ communication skills were also supported by a 
virtual seminar titled ‘14 Ways of looking at a grant proposal, 
with apologies to Wallace Stevens’ presented by Executive 

Manager Kate Hannah. Other communication training activities 
included a mock TV newsroom experience led by Director 
Shaun Hendy at the student retreat in Kaikoura. 
Once researchers and students are equipped with tools, 
resources, and experience, the Te Pūnaha Matatini approach 
is to provide multiple opportunities for both media-led engage-
ment and personal engagement – through our blog and other 
social media. By the end of 2015, more than a dozen of our 
investigators were tweeting regularly.

The role of science and scientists in communicating complex information in times of uncertainty is a 
key focus for Te Pūnaha Matatini’s skills development.

Professor Shaun Hendy.

Dr Siouxsie Wiles.Director Shaun Hendy presents to Whānau students at the Kaikoura retreat.

2015 stats

836 Twitter followers

566 website page views/week
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Shaping a national conversation on climate change 

In the lead up to the Paris Climate Change talks in late 2015, 
Suzi was highly sought after by the media for commentary and 
expert opinion on climate change, emissions trading schemes, 
and carbon markets. 

Suzi was interviewed by the New Zealand Herald, National 
Business Review, and Stuff, and sat on a panel discussion 
chaired by Radio New Zealand’s Kim Hill regarding “green 
growth” and the use of economics to drive change.

Principal Investigator Dr Suzi Kerr’s economic research has made her an authoritative voice in the 
debate about emissions trading schemes. 

Principal Investigator Suzi Kerr. Image credit: Motu Economic and Public Policy Research.

Principal Investigator Dr Suzi Kerr from Wellington-based Motu Economic and Public 
Policy Research discusses New Zealand’s emissions trading scheme in a New Zealand 
Herald Q & A. http://bit.ly/1ZNI9Of
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Sponsorship

In 2015 we worked with the following events, informing the  
relevant organisations of our stance, and assisting with  
identifying suitable speakers and panellists: 
   • �Royal Society of New Zealand (RSNZ) Honours Dinner 
   • �New Zealand Mathematical Society Colloquium –  

Te Pūnaha Matatini sponsored the welcome reception  
and Women in Mathematics networking event

   • �Siouxsie Wiles’ talk ‘Illuminating new medicines’ in Napier 
for the Royal Society of New Zealand Ten by Ten series

   • �In kind support for the Public Relations Institute of New 
Zealand (PRINZ) Wicked Problems – Senior Practitioner 
Event

   • �In kind support for the Maths In Industry New Zealand 
event

   • �In kind support for the National Research Data Strategy 
Workshop

   • �Figure.NZ data-driven curated conversations.

Te Pūnaha Matatini has instituted a sponsorship policy to ensure that events we support reflect our 
diverse, 21st century society. 

Director Shaun Hendy speaking at the Wicked Problems – Senior Practitioner event. Image credit: Fiona Goodall.

Associate Investigator Michelle Dickinson speaking at the Royal Society of  
New Zealand’s Honours Dinner. Image credit: Royal Society of New Zealand.



Value: Collaboration for discover-oriented research

Annual Report 2015	 27

Investing in future leaders 

A key focus of 2015 was creating opportunities to establish 
meaningful and ongoing relationships with communities of 
interest. 
In July, after a Twitter exchange between Chris MacDowell, 
Kate Hannah, and Aaron Schiff, the idea of a regular meet-
ing of the Data Poets’ Society emerged – a semi-structured 
get-together, hosted by Te Pūnaha Matatini, in which a diverse 
range of data visualisation practitioners and data specialists 
from a number of sectors share current work, inspiration, and 
ideas. The diversity of the group – from museum curators to 
data journalists, transport economists to financial data model-
lers– means that Te Pūnaha Matatini investigators and students 

are constantly engaged with people from a range of fields, 
including those working in jobs that critically involve the kind of 
complex systems and networks approaches and methodolo-
gies that unify the diverse team within Te Pūnaha Matatini. 
The Data Poets’ Society has resulted in several key, ongoing 
relationships. Through the involvement of the New Zealand 
Herald Insights team we now have an arrangement that investi-
gators or students with a particular dataset to visualise or work 
on – specifically ones that might be suitable for publication 
– are able to hotdesk with the Insights team, accessing data 
journalism expertise and experience.

Critical to the development of Te Pūnaha Matatini’s culture and impact is building a collaborative, 
connected cohort of investigators and students who combine a culture of research excellence with 
enthusiasm for communicating that research. 
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Fostering multidisciplinary 
research 

Dr Rachelle Binny is a prime example of Te Pūnaha Matatini’s 
multidisciplinary approach. Rachelle’s mathematical skills are 
enabling her to work in a wide variety of research areas, from 
cell biology to pest control.
Rachelle, a rising early career researcher in the Te Pūnaha 
Matatini network, completed a PhD in mathematics at the  
end of 2015 supervised by Principal Investigators Alex James 
and Mike Plank. Rachelle was also the inaugural Chair of Te 
Pūnaha Matatini Whānau – a network of emerging scientists 
with a shared interest in complex systems and networks.
During her PhD, Rachelle investigated the complex systems 
of cells, including cell movement and interactions. Rachelle 
developed a model to explain how different cell interactions 
can lead to certain cell behaviours and how this in turn would 
affect the movement of whole cell populations. The model has 
applications in the development of new wound healing drugs 
or investigations into the movement of cancer cells. 
Throughout her PhD, Rachelle drew heavily upon model-
ling methodologies used in ecology, and her skills led to a 
postdoctoral position with Landcare Research. Of the career 
progression, Rachelle says it was a nice natural step:  
“Going from a PhD to a postdoc is a really great opportunity  
to broaden my skills.” 
Rachelle is now applying her many skills to assess the impacts 
of various invasive pest control methods on New Zealand’s 
native flora, fauna, and biodiversity. 

We pride ourselves on training the next  
generation of multidisciplinary scientists to help 
solve significant problems of relevance to  
New Zealand. 
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Whānau Chair Dr Rachelle Binny.
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Partnering for success 

In seeking to have critical impact over our six year funding 
cycle, Te Pūnaha Matatini has partnered with Ngā Pae o te 
Māramatanga, New Zealand’s Māori Centre of Research 
Excellence, and SouthSci, the Science in Society Participatory 
Science Platform pilot for South Auckland funded by the  
Ministry of Business, Innovation and Employment’s (MBIE) 
Curious Minds programme.
Te Pūnaha Matatini has also established collaborations with 
other research programmes. Our investigators are involved in 

Mātauranga Māori projects within both the Science for Techno-
logical Innovation and New Zealand’s Biological Heritage  
National Science Challenges. In addition, a Motu-led MBIE 
2016 bid, which was developed through research meet-
ings and community collaborations in 2015, has a focus on 
partnering with Māori researchers to ensure the distinctive 
contribution of Māori to inventiveness and the research system 
is realised.

We’re partnering with Ngā Pae o te Māramatanga and SouthSci, the participatory science platform 
for South Auckland, to increase the participation of under-represented groups in tertiary education, 
and in the industries our graduates serve.

The Te Pūnaha Matatini team with staff from SouthSci, the Science in Society Participatory Science Platform pilot in South 
Auckland, and staff and students from Manurewa High School and Rongomai School. Image credit: Dr Sarah Morgan.
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Diversity in science  

In October, Executive Manager Kate Hannah presented to  
the Centres of Research Excellence (CoRE) and the Tertiary 
Education Commission (TEC) a case for providing baseline 
data for each CoRE on their gender equity at all career  
stages, and on methodologies for increasing gender diversity 
in science, with an overview of the international literature.  
This followed on from a presentation at the Association of 
Centres of Research Excellence that saw the collected CoREs 
adopt a sponsorship policy intended to increase diversity at 
conferences and other events.

Sharing ideas
Leadership in diversity in science has seen the Te Pūnaha 
Matatini Executive team work closely and share ideas with 
the Royal Society of New Zealand, concentrating on increas-
ing numbers of underrepresented minorities nominated for 
fellowships, prizes, and awards; and on providing training for 
panellists on unconscious bias.
	

A crowdfunding campaign 
Associate Investigator Siouxsie Wiles and Kate Hannah ran 
a successful crowdfunding campaign in late 2015 to send 
copies of Dr Nicola Gaston’s book Why Science is Sexist to 
people with decision-making power in New Zealand univer-
sities, and science more generally. Nearly 400 copies of the 
book were mailed out in March 2016, and Siouxsie and Kate 
received a lot of positive feedback from recipients. 

In 2015, Te Pūnaha Matatini took a leadership role nationally around gender equity and broader  
equity issues in science.
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A CoRE of leading researchers

Professor Alexei Drummond
Principal Investigator Professor Alexei Drummond was elected 
as a Fellow of the Royal Society of New Zealand at the Annual 
General Meeting of the Society’s Academy in Wellington. 
Alexei specialises in probabilistic models at the intersection 
of computational biology, phylogenetics, population genetics, 
epidemiology, and evolution. He is a world leader in Bayesian 
inference for phylogenetics and population genetics and is 
a leader in the development of the internationally renowned 
open scientific software package BEAST and related statistical 
methodology. He is founder of scientific software company 
Biomatters Ltd, which has won awards for its commercial 
software Geneious.

Dr Andrea Byrom: Associate Investigator Dr Andrea Byrom 
was appointed Director of New Zealand’s Biological Heritage 
National Science Challenge.

Dr Michelle Dickinson: Associate Investigator Michelle  
Dickinson received the Callaghan Medal from the Royal  
Society of New Zealand in recognition of outstanding contribu-
tions to science communication and raising public awareness 
about the value of science.

Professor Mike O’Sullivan: Principal Investigator Professor 
Mike O’Sullivan was made a life member of the New Zealand 
Geothermal Association.

Dr Mike Plank: Principal Investigator Dr Mike Plank won  
the University of Canterbury Teaching Award, recognising 
excellence in teaching (including thesis supervision) in both 
undergraduate and graduate programmes.

Dr Troy Baisden: Associate Investigator Troy Baisden  
received an “excellence in reviewing” award from the American 
Meteorological Society for his work in the Journal of Hydrome-
teorology.

In 2015 a number of Te Pūnaha Matatini investigators received awards recognising their research 
efforts, leadership skills, and science communication activities.

12 questions: Alexei Drummond – New Zealand Herald  
http://bit.ly/2cj2CTK

Principal Investigator Professor Alexei Drummond 
became the youngest fellow of the Royal Society 
of New Zealand in 2015 

Other awards

Principal Investigator Alexei Drummond.
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Fast-tracked for success 

You’re originally from Germany. What brought you to 
New Zealand?
I first came to New Zealand in 2006, mid-way through my 
PhD, to do a three month summer studentship funded by  
the Allan Wilson Centre. In 2011, I received a Marie Curie  
International Outgoing fellowship which enabled me to return  
to the University of Canterbury for two years before I took up  
my current position at the University of Auckland in 2014.  
New Zealand has a long history of excellent research in  
mathematical phylogenetics, which is my area of research, 
and I was always looking into funding that would allow me to 
come back after my first visit in 2006.

Tell us about your research
Broadly speaking, I‘m interested in unraveling complex evolu-
tionary histories of life on Earth, a multidisciplinary endeavor 
that spans biology, computer science, and mathematics.
Specifically, I work in mathematical phylogenetics, which is 
the development of new mathematical tools and algorithms to 
solve problems related to the reconstruction and analysis of 
evolutionary (phylogenetic) trees and networks. Such networks 
are used to represent ancestral relationships of living entities 
and they have applications in evolutionary biology, linguistics, 
cancer research, and epidemiology. 

Why phylogenetic networks? 
Traditionally, phylogenetic trees are used to analyse ancestral 
relationships between organisms. However, recent investi-
gations into horizontal gene transfer and hybridization, which 
are processes that result in mosaic patterns of relationships, 
challenge the model of a phylogenetic tree. It is now widely 
acknowledged that graphs with cycles, called phylogenetic 
networks, are better suited to represent evolutionary histories 
because they provide a more accurate picture of the relation-
ships between organisms. From a mathematical perspective, 
phylogenetic networks pose many challenging questions 
since they are much more entangled than trees and, conse-
quently, make the underlying problems more complicated to 
address. 

How does the Marsden Fund Fast-Start grant help?
The Fast-Start grant provides a fantastic opportunity to 
further develop my own independent research programme in 
mathematical phylogenetics. In particular, I will develop new 
mathematics to search and analyze the huge space of all  
phylogenetic networks. A precise understanding of this space 
will, for example, enable us to reconstruct phylogenetic  
networks directly from biological data such as DNA.
 

Associate Investigator Dr Simone Linz’s research career gathered momentum in 2015 after she  
received a Fast-Start grant from the Marsden Fund. Simone was one of only three applicants from  
38 proposals in her field to receive the highly competitive national funding.

Associate Investigator Dr Simone Linz.
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In the media 

	 •	 �The launch of Te Pūnaha Matatini was profiled by RNZ’s 
Our Changing World – (Science of complex systems.)

Shaun Hendy appeared regularly on RNZ Nights as a physics 
correspondent, and was featured in a number of articles 
across both mainstream and digital media.
	 •	� Q +A: Auckland’s New Centre of Research Excellence 

(NZ Herald)
	 •	� The science behind being part of a crowd (NZ Herald, 

also featuring other investigators)
	 •	� Bigger cities make brighter ideas (NZ Herald, also  

featuring other investigators) 
	 •	� New Zealand’s Economy: Shaun Hendy (Radio LIVE)
	 •	� Kiwi brains to help boost homegrown tech innovation  

(NZ Herald)
	 •	� Marsden Fund comes under the microscope  (NZ Herald)
	 •	� We don’t need no innovation (National Business Review)
	 •	� Ingredients to grow innovation (TedXAuckland talk) 

Siouxsie Wiles is a regular science commentator on RNZ and 
also appeared regularly throughout the media in 2015. 
	 •	� Building blocks of bias: Lego and gender (TedXAuckland 

talk)
	 •	� Michele Hewitson interview: Siouxsie Wiles (NZ Herald)
	 •	� Flu the next global disaster (Stuff) 
	 •	� Should we be worried about a MERS pandemic?  

(The Paul Henry Show)
	 •	� South Korea doing all the right things to contain MERS 

(Newshub)
	 •	� Women in Science (The Wireless)

Michelle Dickinson, winner of the Callaghan Medal for 
science communication, is a trusted name in science media in 
New Zealand. Michelle was regularly a featured contributor for 
NZ Herald, RadioLive and Newshub. 
	 •	� Science and tech: heart disease (NZ Herald)
	 •	� Trusty sunscreen does hard yards against rays  

(NZ Herald)
	 •	� Nanogirl: Would you eat a burger grown in a lab?  

(NZ Herald)
	 •	� Why you’re unlikely to see Sonny Bill Williams’ torso  

exposed again (NZ Herald)
	 •	� Science and Tech: Self-driving car (NZ Herald)
	 •	� Science and tech: Michelle Dickinson (NZ Herald)
	 •	 �Scientist slams engineering firm’s sexist advertising  

(NZ Herald)
	 •	� Carey or scary? Love of Christmas all in the mind  

(NZ Herald)

	 •	� It’s about how much you want to pay (NZ Herald)
	 •	� Nanotechnology Series (RadioLIVE)
	 •	� Technology and innovation (RNZ)
	 •	� Science Commentator Michelle Dickinson (RNZ)
	 •	� Nanogirl (RNZ)
	 •	� Women in Science (The Wireless)

Pierre Roudier hosted a recurring segment on RNZ Monday 
nights called Soil Science and appeared on TV3’s Newsworthy. 
	 •	� Soil Scientist Explains Why International Year of Soils Is 

Important (Newsworthy)
Other Te Pūnaha Matatini investigators whose research  
featured in the media in 2015:

Alexei Drummond
	 •	� Twelve Questions: Alexei Drummond (NZ Herald)
	 •	 �Smartphone data to help fight the flu (NZ Herald)

Andrea Byrom 
	 •	� Is humanity the asteroid or the dinosaurs? (NZ Herald)
	 •	� Natural disasters, will we be ready for the next big one?  

(NZ Herald)
	 •	� Ten climate change canaries (NZ Herald)
	 •	� Predator Free New Zealand (RNZ)

Richard Easther
	 •	� Twelve Questions: Richard Easther (NZ Herald)
	 •	 �New Zealand meteor: Space rock just a flash in history 

(NZ Herald)
	 •	� Kiwi scientist reviews The Martian (NZ Herald)
	 •	� Battle of the planets: Yock strikes back (Stuff)
	 •	� Why the World’s Most Powerful Telescope Has Just Been 

Ruled Unlawful (Gizmodo)

Rebecca Ford
	 •	� Would you buy an electric car? (NZ Herald)
	 •	� Spotlight on solar systems (RNZ)

Dan Hikuroa 
	 •	 �Traditional Māori myths may hold clues for natural hazards 

(Stuff)
	 •	� Iwi shown path for growth (Rotorua Daily Post)
	 •	 �Research identifies strategies for Māori economic  

development  (Māori Television) 
Adam Jaffe
	 •	� Science funding under the microscope (RNZ)
	 •	� Marsden Fund comes under the microscope (RNZ)

As leading researchers and science communicators, Te Pūnaha Matatini investigators were regularly 
sought after by local and international media in 2015 to offer expert opinion and comment on a vast 
range of subjects. 
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Suzi Kerr
	 •	 �Paris climate talks – live chat with Suzi Kerr (Stuff)
	 •	 �Climate of Hope – Q & A with Suzi Kerr (NZ Herald)
	 •	� Age of resilience (RNZ)

Thegn Ladefoged
	 •	� New research blows Rapa Nui collapse theory (RNZ)
	 •	� Debate Over Puzzling Demise Of Easter Island Population 

May Finally Be Over (Huffington Post)
	 •	� Easter Island’s demise may have surprising new explana-

tion (Fox News)
	 •	� Easter Island Extinction Blamed on Environment (Nature 

World News)
	 •	� Rapa Nui Population Decline: Demise of Easter Island 

Society Linked To Environmental Constraints (International 
Business Times) 

David Mare
	 •	� Productivity stats get a nudge (NZ Herald)
	 •	� Research shows average skill of workers fell between 

2001-12 (RNZ)

Barry Milne
	 •	 �New flag survey shows solid majority reject change  

(NZ Herald) 
	 •	� Expats say let’s keep monarchy (NZ Herald)
	 •	� Flag options put in front of public before referendum 

(Wanganui Chronicle)
	 •	� New Zealand Picks a Challenger for Nation’s Flag  

(New York Times)
	 •	� New Zealand Debates Replacing Union Jack Flag,  

But With What? (New York Times) 

Les Oxley 
	 •	� Waikato University professor needs help to transcribe 

World War I documents (Stuff)
	 •	� Food poverty’s impact on agriculture (Bay Of Plenty 

Times)

View links to all of Te Pūnaha 
Matatini’s 2015 media   
http://bit.ly/2foOL1W

Collapse or constraint: first 
paper attracts international 
media attention

The scientific publication, published in the Proceedings of  
the National Academy of Sciences in January 2015, attracted 
wide-spread media attention and Thegn conducted media 
interviews with Radio New Zealand, Fox News, The Huffing-
ton Post, Nature World News and the International Business 
Times.
The downfall of Easter Island’s Rapu Nui people has long  
been categorised as a population collapse attributed to 
over-exploitation of the island’s natural resources prior to  
European occupation, compounded by the introduction of  
diseases and Peruvian slave trading post European arrival. 
Thegn and colleagues analysed more than 400 obsidian tools 
from six study areas around Easter Island. Their results sug-
gest variation in rainfall and soil quality meant the local pop-
ulation was struggling against natural environmental barriers, 
rather than reacting to massive environmental degradation.
“I think a better way to look at it is not in terms of this massive 
degradation and collapse, but rather in terms of environmental 
constraints and that people were using certain areas of the 
island and then changing to other more optimal areas,” Thegn 
says. 
Thegn and colleagues hope their approach is useful in the 
study of other prehistoric societies for which a sudden demo-
graphic collapse has been proposed in prehistory.

In Te Pūnaha Matatini’s first official scientific  
publication, Principal Investigator Professor 
Thengn Ladefoged and international colleagues 
reported on archaeological data from Easter  
Island. Their findings challenged long-held  
theories about the demise of Easter Island’s 
Rapu Nui people.

Principal Investigator Thegn Ladefoged.
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Te Pūnaha Matatini Whānau  

Te Pūnaha Matatini Whānau is a meeting place for early career 
researchers to develop new skills, in particular leadership and 
entrepreneurship, and acquire the tools needed to become 
successful scientists and entrepreneurs in New Zealand. 
Whānau provides a space for collaboration and skill sharing 
and members are encouraged to take an active role in shaping 
shared goals and activities.

Te Pūnaha Matatini Whānau is a network for the emerging scientists of Te Pūnaha Matatini. The 
Whānau is an active transdisciplinary community, with a shared interest in complex systems and 
networks. The Whānau has 60 postgraduate students, postdocs and early career researchers from 
all over New Zealand.

University of Canterbury
Lincoln University
Landcare Research

University of Auckland

Massey University
GNS Science 

University of Waikato

Victoria University of 
Wellington 

Motu

University of Otago

Auckland University  
of Technology
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2015 activities   
Te Pūnaha Matatini’s Whānau network was launched with 
a Welcome Day at the University of Auckland in December 
2014. The Whānau met again at Te Pūnaha Matatini’s launch 
in February 2015, where students had the opportunity to  
network for the first time with Te Pūnaha Matatini investigators. 
Kaikoura proved to be an inspiring setting for the first annu-
al retreat of the Te Pūnaha Matatini Whānau in August. The 
purpose of the retreat was to build a strong team atmosphere, 
working together as a cohesive group. Group discussions 
were held to give members the opportunity to contribute their 
ideas, create a Vision for Whānau, and help shape activities in 
the future. 
A three-part seminar series on proposal writing was held  
in November, hosted at the University of Auckland and  
video-conferenced to other institutes across New Zealand.  
The series comprised seminars on ‘14 Ways of looking at a 
grant proposal, with apologies to Wallace Stevens’ by Kate 
Hannah (Executive Manager, Te Pūnaha Matatini), ‘How to get 

a Marsden grant’ by Juliet Gerrard (Chair, Marsden Council), 
and ‘The effect of public funding on research output: the  
New Zealand Marsden Fund’ by Adam Jaffe (Director, Motu).
In December, Te Pūnaha Matatini Whanāu participated in a 
networking event in Christchurch that connected students with 
a panel of leading New Zealand entrepreneurs. Each Pitch 
on the Plains participant pitched an idea to the panel based 
on their research. A wide variety of ideas were encouraged, 
including those with commercialisation potential or requiring 
social entrepreneurship to get off the ground. 
Three finalists were then selected and received expert advice 
from the panel about how to expand their ideas and further 
explore their potential for development. 
The Pitch on the Plains event was immediately followed by  
Te Pūnaha Matatini’s Annual Hui, during which the Whānau 
held breakout sessions involving talks from members and a 
panel discussion on pursuing a research career. 

 Clockwise – Whānau at Kaikoura.
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Complex Data Analytics

Today, both society and the economy generate a complex torrent of data. If this unprecedented flow 
of information is to be made useful, we require new tools and methods for its analysis

Our impact
The models and algorithms for attacking these challenging 
problems will become the intellectual foundations of new and 
existing internationally competitive businesses.
Data-driven optimisation techniques developed in our Complex 
Data Analytics research will spill over into business analytics 
applications, guiding decision support systems in manufactur-
ing, primary production, healthcare, social development, and 
services. 

Our work 
We’re developing sophisticated mathematical and computation-
al tools that will contribute to solving the questions of national 
significance that New Zealand faces in coming decades. 

Our team 

University of Auckland
Principal Investigators:
Ilze Ziedins, Dion O’Neale, Mark Gahegan, 
Tava Olsen, Mike O’Sullivan, Richard Easther, 
Andy Philpott
Associate Investigators:
Dan Hikuroa, Michelle Dickinson,  
Siouxsie Wiles

Victoria University of Wellington
Principal Investigator:
Marcus Frean

University of Canterbury
Principal Investigator:
Jeanette McLeod

Massey University
Principal Investigator:
Stephen Marsland

University of Otago
Associate Investigator:
Rebecca Ford

Landcare Research
Associate Investigator:
Pierre Roudier

Image credit: istock.com/NMelander.
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Find out more about out Complex Data Analytics research. 
www.tepunahamatatini.ac.nz/about-us/our-research/complex-data-analytics

Our research
Te Pūnaha Matatini is developing and applying advanced 
analytics methods including network analysis, methods from 
dynamical systems and statistical physics, graph theory,

Agenerative and agent-based modelling, advanced visualis-
ation techniques, and optimisation to enable understanding 
and management of increasingly complex systems and 
networks.  

Healthcare analytics:
Ilze Ziedens
Peter Davis
Tava Olsen

Andy Philpott
James Sneyd
Alex James

Stephen Marsland

Complex Data  
Analytics

Equilibria and dynamics in  
networks and supply chains: 

Tava Olsen
Ilze Ziedens 

Andy Philpott
Stephen Marsland

Marcus Frean

Optimisation of complex  
information networks:

Andy Philpott
Ilze Ziedens

Michael O’Sullivan
James Sneyd
Marcus Frean



	 44	 Annual Report 2015

Research highlight: the changing landscape of soil science 

Acting as an interface between rocks and the atmosphere, 
soil harbours 25 per cent of Earth’s biodiversity and supports 
between 95 and 99 per cent of food production globally. As 
Pierre puts it: “Life cannot exist without soil.” 
Scientists conduct soil surveys to capture and record the high 
variability of soils and their wide range of physical properties 
affecting their use and productivity. The use of network science 
to explore this soil survey data provides a new tool for soil 
scientists, and a contemporary way to extract and infer new 
knowledge previously hidden by the complexity of the original 
data sets.
Drawing on soil survey data from S-MAP (NZ) and SSURGO 
(USA), and working with Dr Dylan Beaudette from the US 
Department of Agriculture’s Natural Resources Conservation 
Service, Dion and Pierre are creating network diagrams that 
reveal the degree of connections between different soil types, 
soil communities, and geographical locations. Their work is  
already uncovering varying levels of complexity between  
different regions. Representing soil survey data as networks 
also has potential applications in determining a soil’s conserva-
tion value or informing agricultural practices.

Applications in Antarctica
Pierre is now applying the data analysis and network science 
methods to studies he is undertaking in Antarctica as part of a 

Ministry of Business, Innovation and Employment project.  
The results will aid the development of environmental risk  
assessment tools to inform and meet New Zealand’s obliga-
tions under the Antarctic Treaty. 
“We’re trying to get a grip on the different pressures that occur 
in the very precious and fragile environments of Antarctica’s 
Ross Sea terrestrial region,” Pierre explains.
Using high performance computing, Pierre and colleagues  
are collating multiple large data sets from Antarctica, including 
information on land surface temperature, altitude, wind, and 
soil environments. Once collated, a range of numerical  
methods can compare those environmental datasets with 
records of organisms. Researchers can then quantify the 
relative influence of these factors on life distribution on the 
frozen continent and the potential impact of changes in these 
environmental factors, such as temperature. 
“We want to establish a bioregionalisation – a classification  
of the Ross Sea terrestrial environment into bioregions based 
on a range of environmental attributes derived from data,” 
Pierre says.
The result is a unique blend of data and network science to aid 
environmental management, and Antarctica New Zealand can 
take these bioregions into account when discussing ways to 
manage these very fragile regions.

Te Pūnaha Matatini investigators Drs Dion O’Neale and Pierre Roudier are digging the dirt on soil  
science and applying network science methods to visualise, analyse, and explore large soil survey 
data sets. Their methods have applications nationally and in the development of environmental  
assessment tools to protect Antarctica. 

Principal Investigator Dr Dion O’Neale from the University of Auckland. Associate Investigator Dr Pierre Roudier from Landcare Research.
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A soil network diagram

Different colours represent 
different soil communities, 
and different nodes show  
different soil types. The 
network diagram shows the 
relationships between the 
soil types and communities, 
including inland (top), riparian 
(middle), and coastal (bottom) 
soils.

Antarctica’s Miers Valley. Image courtesy Pierre Roudier.

Credit: Dr Dion O’Neale.
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Complex Economic and Social Systems 

The last decade has seen dramatic advances in our understanding of complex economic networks. 
We’re applying new methods from complexity science to better understand New Zealand’s  
economic and innovation performance.
Our work 
New Zealand’s failure to close the gap in GDP with other ad-
vanced economies has been attributed to our small scale and 
distance from major markets, but the manner in which these 
factors influence the New Zealand economy’s ability to capture 
and benefit from knowledge spillovers is largely unexplored.
We’re using methods from complex systems analysis and 
organisational-level data sets to understand the role of innovation 

Our team 

University of Auckland
Principal Investigators:
Dion O’Neale, Shaun Hendy, Tava Olsen, 
Peter Davis
Associate Investigators:
Barry Milne, Mark Wilson, Michelle Dickinson

Motu Research
Principal Investigators:
Adam Jaffe (Theme Leader),  
David Mare, Izi Sin

Victoria University of Wellington
Principal Investigators:
Marcus Frean, Michele Governale,
Sally Davenport, Uli Zuelicke
PhD Student:
Kyle Bingham

University of Canterbury
Principal Investigators:
Alex James, Jeanette McLeod, 
Mike Plank

Massey University
Principal Investigator:
Stephen Marsland

Waikato University
Associate Investigator:
Les Oxley

in productivity growth, and to assess the importance of knowl-
edge, network, and supply-chain spillovers on firm behaviour.

Our impact  
Understanding the potentiality of spillovers from diversity will 
inform government policy and decision-making, and will assist 
in the evaluation of the effectiveness and impact of government 
policies.
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Find out more about our Complex Economics and Social Systems research. 
www.tepunahamatatini.ac.nz/about-us/our-research/complex-economic-and-social-systems

Our research
Te Pūnaha Matatini researchers are applying new methods 
from complexity science to better understand New Zealand’s 
economic performance and the impact of innovation. This

understanding will inform government policy and  
decision-making, and will assist in the evaluation of the 
effectiveness and impact of government policies. 

Social change, inequality,  
and the early life course:

Peter Davis
Suzi Kerr

Stephen Marsland
Dion O’Neale

Jeanette McCleod

Complex  
Economic and  
Social Systems

Knowledge flows and  
innovation networks: 

Adam Jaffe
Shaun Hendy
Dion O’Neale
David Maré
Isabelle Sin
Tava Olsen

Sally Davenport

Innovation dynamics:
Michele Governale 

Uli Zuelicke
Adam Jaffe

Dion O’Neale
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Research highlight: money, migration, and the transfer of knowledge 

Isabelle will study the migration decisions of people leaving 
tertiary education in New Zealand in recent years. She will  
first ask how sensitive international migration decisions are  
to the financial gains from migration. Her research will show  
whether policies such as interest-free student loans, which  
provide modest financial incentives to stay in New Zealand,  
can encourage skilled graduates to remain in or return to  
New Zealand. She will then investigate whether beneficial 

migration of skilled individuals, either domestic or international, 
is hampered by inability to pay for the migration. The research 
will have implications for the provision of tertiary education and 
regional development.
Isabelle’s Marsden work will also inform proposed Te Pūnaha 
Matatini research into knowledge diffusion across New Zea-
land’s network of firms and employees. In the network model 
Isabelle and fellow Principal Investigator Dr Dion O’Neale plan 

In 2015, Principal Investigator Dr Isabelle Sin from Motu Economic and Public Policy Research in 
Wellington received a Marsden Fund Fast-Start grant to investigate the impact of financial incentives 
and personal wealth on international and domestic migration decisions. 

Principal Investigator Dr Isabelle Sin.
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Research highlight: money, migration, and the transfer of knowledge 

to build, skilled immigrants are entry points for flows of knowl-
edge into the New Zealand economy. Isabelle’s Marsden work 
will shed light on the government’s ability to incentivise such 
people to migrate or return to New Zealand. 
Dion and Isabelle hypothesise that the network of employers 
and employees will have strong links within regions and weaker 
links between regions; employee moves between employers 
in different regions are thus likely to have greater benefits for 
knowledge diffusion. Such moves are less likely to occur if 
employees have trouble financing the move. Isabelle’s  
Marsden research will determine whether this is the case, and 
may suggest appropriate policy responses.

Principal Investigator Dr Dion O’Neale.



	 50	 Annual Report 2015

Complexity and the Biosphere

We’re making use of data concerning New Zealand’s biodiversity in order to better manage and  
understand New Zealand’s unique flora and fauna.
Our work 
The diversity of life on Earth is the planet’s most striking feature; 
recent estimates are that fewer than a million of approximately 
eight million animal species have been described.
We’re applying network analysis, complexity theory, and dy-
namical systems methodologies to understand the biosphere; 
developing models that couple the interactions between  
biodiversity, the economy, and human decision-making.

Our team 

University of Auckland
Principal Investigators:
Alexei Drummond, James Sneyd,  
Thegn Ladefoged
Associate Investigators:
Dan Hikuroa, Michelle Dickinson,
Melinda Allen, Simone Linz, Siouxsie Wiles

Motu Research
Principal Investigator:
Suzi Kerr

Victoria University of Wellington
Associate Investigators:
Rebecca Priestley, Rhian Salmon

University of Canterbury
Principal Investigators:
Alex James, Jeanette McLeod, 
Mike Plank

Landcare Research
Associate Investigator:
Andrea Byrom

Landcare Research
Associate Investigator:
Pierre Roudier

Massey University
Principal Investigator:
Stephen Marsland
Associate Investigator:
Murray Cox

Waikato University
Associate Investigator:
Troy Baisden

Our impact  
Our Complexity and the Biosphere research will inform  
government policy and decision-making, and will assist the  
New Zealand public in better understanding their relationship 
with our unique flora and fauna.

Image credit: istock.com/George Clerk.
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Find out more about our Complexity and the Biosphere research. 
www.tepunahamatatini.ac.nz/about-us/our-research/complexity-and-the-biosphere

Our research
Making use of data concerning New Zealand’s biodiversity 
will enable better understanding and management of our 
unique flora and fauna, both informing policy and  
decision-making, and building community capacity.  

Epidemic spread:
Alexei Drummond

James Sneyd
Peter Davis
Mike Plank

Jeanette McLeod
Michael O’Sullivan

Complexity and 
the Biosphere

Predator-free  
New Zealand: 

Alex James
Mike Plank

Jeanette McLeod
Thegn Ladefoged

James Sneyd
Suzi Kerr

Reconciling biological  
and economic values of our  

marine food resources:
Mike Plank

Thegn Ladefoged
Suzi Kerr

Melinda Allen
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Research highlight: modelling epidemic spread 

Human networks are complex and data rich. Day-to-day contact 
between New Zealanders within these networks determine how 
diseases spread across the country once they arrive from over-
seas. A striking example is the arrival to New Zealand shores 
each year of influenza; and other seasonal illnesses. Every year 
multiple types and subtypes of human influenza virus arrive in 
New Zealand at the beginning of the winter season. These sea-
sonal epidemics are established from a small number of infected 
individuals arriving early in the season, and the epidemic subse-
quently spreads through local transmission via human-to-human 
contact and proximity, following human networks.
In order to understand the spread of influenza and other 
illnesses, Te Pūnaha Matatini investigator Alexei Drummond 
is working with Qrious, a data science company that collects 
over a billion anonymised network usage records every day 
from Spark New Zealand’s mobile network. This data set is 
used in an aggregated form to understand movement patterns 
of people within New Zealand. By tracking the genome of the 
influenza virus as it spreads across the country and comparing 
this to the movements of people, the project aims to predict 
the probability of invasion of local areas in future seasons.  
This will enable our health services to develop policies and 
practices that can prevent or mitigate the spread of acute 
airborne infectious diseases in New Zealand.

Principal Investigator Professor Alexei Drummond 
and colleagues are developing models of dis-
ease spread through a network of individuals 
that take into account lifestyle, biophysical, and 
socio-economic factors.

Principal Investigator Professor Alexei Drummond.
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Image credit: iStock.com/Alextype.
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Research Outputs

51
journal 
articles 9

books/ 
book chapters

18
conference 
papers

23
keynote or 
plenary 
presentations

15
international 
conference 
invitations
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Publications of Note  
Pierre Roudier, “The rise of information science: A changing 
landscape for soil science” IOP Conference Series: Earth and 
Environmental Science, vol. 25, 2015
Adam Jaffe, “The impact of R&D subsidy on innovation: a 
study of New Zealand firms” National Bureau of Economic 
Research, issue w21479, 2015
Alex James, “Constructing random matrices to represent real 
ecosystems” American Naturalist, vol. 185, 2015, pp. 680-
692
Thegn Ladefoged, “A multi-scalar analysis of Māori land use 
on Ahuahu (Great Mercury Island), New Zealand” Archaeology 
in Oceania, in pre-press, 2015
Simone Linz, “Spaces of phylogenetic networks from gen-
eralized nearest-neighbour interchange operations” Journal of 
Mathematical Biology, vol. 72, 2015, pp. 699-725
Mike Plank, “The effect of competition on species’ distri-
butions depends on coexistence, rather than scale alone” 
Ecography, vol. 38, 2015, pp. 1071-1079
Dave Maré, “Productivity spillovers from foreign direct invest-
ment in New Zealand” New Zealand Economic Papers, vol. 49, 
2015, pp. 249-275
Ilze Ziedins, “Does extra information harm or hinder? Prob-
abilistic and state dependent routing in networks with selfish 
routing.” Workshop on Congestion Games, Institute of Mathe-
matical Sciences, National University of Singapore, Singapore
Rebecca Priestley, “The reflexive scientist: an approach to 
transforming public engagement” Journal of Environmental 
Studies and Sciences, in pre-press, 2015
Mark Gahegan, “Adventures of Categories: Modelling the 
Evolution of Categories During Scientific Investigation” 2015 
IEEE 11th International Conference on e-Science, Munich, 
Germany
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Presentations of Note  
Steve Henry, Peter West, Jen Cruz, Peter Brown, Andrea  
Byrom, Lyn Hinds, Dean Anderson and Roger Pech, ‘Will 
smart communications technology provide the breakthrough 
needed for effective surveillance and forecasting of mouse 
plagues in grain-growing regions of Australia?’, Australasian 
Wildlife Management Society Conference, 23-26 November 
2015, Perth, Australia
Urs Daellenbach, Sally Davenport, Margaret Hyland,  
Shirley Leitch and Katharina Ruckstuhl, ‘Rethinking absorptive 
capacity for open innovation’, The ISPIM Innovation Summit, 
6-9 December 2015, Brisbane, Australia
Dan Hikuroa, ‘Te Whakapapa o Putaiao kei Aotearoa – The 
History of Science in New Zealand’, Finding New Zealand’s 
Scientific Heritage, 23-24 November 2015, Te Whanganui a 
Tara, New Zealand
Dave Maré, Jacques Poot and Omoniyi Alimi, ‘Revisiting 
income inequality within and between New Zealand’s regions: 
Analysis of 1986-2013 Census data’, Pathways 2015, 23-24 
July 2015, Wellington, New Zealand
Dion O’Neale, Pierre Roudier and Dylan Beaudette, ‘A net-
work perspective on soil surveys’ (poster talk), NetSci 2015, 
1-5 June 2015, Zaragoza, Spain
Rebecca Priestley and Rhian Salmon, ‘Communicating 
controversial science’, BioLive ChemEd 2015, 5-8 July 2015, 
Wellington, New Zealand
Isabelle Sin and Nathan Chappell, ‘The effect of trial  
periods in employment on firms’ hiring behaviour’, New Zealand 
Association of Economists, 1-3 July 2015, Wellington,  
New Zealand
Siouxsie Wiles, ‘Stepping outside the ivory tower’, Joint 
Conference for the New Zealand Freshwater Sciences Society 
and Australian Society for Limnology, 23-26 November 2015, 
Wellington, New Zealand
Ilze Ziedins, Heti Afimeimounga, Lisa Chen, Wiremu Solo-
mon, Mark Holmes, Niffe Hermansson and Alex Wang,  
‘Does extra information harm or hinder? Probabilistic and state 
dependent routing in networks with selfish routing’, Workshop 
on Congestion Games, 15-18 December 2015, Singapore
Les Oxley, ‘Innovation, invention and technological diffusion in 
New Zealand: 1871-1939. Were there spillovers?’, The World 
Economic History Conference, 3-7 August, Kyoto, Japan
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Journal articles
Adam B. Jaffe and Trinh Le, ‘The impact of R&D subsidy  
on innovation: a study of New Zealand firms’, National Bureau 
of Economic Research, issue w21479, 2015
Adam Jaffe, ‘Science and innovation in small countries:  
speculation and research agenda’, Asia-Pacific Journal of 
Accounting and Economics, vol. 22, 2015, pp. 4-12
Adam Jaffe, A Framework for Evaluating the Beneficial 
Impacts of Publicly Funded Research, Motu Note 15, 
2015, http://motu.nz/our-work/productivity-and-innovation/
science-and-innovation-policy/a-framework-for-evaluat-
ing-the-beneficial-impacts-of-publicly-funded-research/
Alex E. Morrison and Melinda Allen, ‘Agent-based modelling, 
molluscan population dynamics, and archaeomalacology’, 
Quaternary International, in pre-press, 2015
Alex James, Michael J. Plank, Axel G. Rossberg, Jona-
than Beecham, Mark Emmerson and Jonathan W. Pitchford, 
‘Constructing random matrices to represent real ecosystems’, 
American Naturalist, vol. 185, 2015, pp. 680-692
Alex James​, Sue M. Molloy, Agate Ponder-Sutton, Michael 
J. Plank, Shona L. Lamoureaux, Graeme W. Bourdôt and 
Dave Kelly, ‘Modelling Tradescantia fluminensis to assess long 
term survival’, PeerJ, 2015
Andrea E. Byrom, Dean P. Anderson, Morgan Coleman,  
Caroline Thomson, Martin L. Cross and Roger P. Pech,  
‘Assessing Movements of Brushtail Possums (Trichosurus  
vulpecula) in Relation to Depopulated Buffer Zones for the  
Management of Wildlife Tuberculosis in New Zealand’, PLoS 
One, vol. 10, 2015
Armando J. R. Amaris and Murray P. Cox, ‘A flexible theo-
retical representation for the temporal dynamics of structured 
populations as paths on polytope complexes’, Journal of 
Mathematical Biology, vol. 71, 2015, pp. 735-766
B. D. Emanuelsson, W. T. Baisden, N. A. N. Bertler, E. D. 
Keller and V. Gkinis, ‘High-resolution continuous-flow analysis 
setup for water isotopic measurement from ice cores using 
laser spectroscopy’, Atmospheric Measurement Techniques, 
vol. 8, 2015, pp. 2869-2883
Barry Milne, Roy Lay Yee, J.M. McLay, J. Pearson, Martin 
von Randow and Peter Davis, ‘Modelling the Early life-course 
(MELC): A microsimulation model of child development in New 
Zealand’, The International Journal of Microsimulation, vol. 8, 
2015, pp. 28-60
Benjamin D Jones, Thegn N. Ladefoged, Gregory Asner, 
‘Tracing the resilience and revitalisation of historic taro pro-
duction in watpi’o valley, Hawai’i’, Journal of the Polynesian 
Society, vol. 124, 2015, pp. 83-109
Christopher M. Stevenson, Cedric O. Puleston, Peter M.  
Vitousek, Oliver A. Chadwick, Sonia Haoa and Thegn N. 
Ladefoged, ‘Variation in Rapa Nui (Easter Island) land use 
indicates production and population peaks prior to European 
contact’, Variation in Rapa Nui (Easter Island) land use indicates 
production and population peaks prior to European contact, 
vol. 112, 2015, pp. 1025-1030

Dave Maré, Dean R Hyslop and Richard Fabling, Firm Pro-
ductivity Growth and Skill, Motu Economic and Public Policy 
Research Working Papers 15-18, 2015, http://motu-www.
motu.org.nz/wpapers/15_18.pdf
Dave Maré, Ruth M. Pinkerton and Jacques Poot, Residential 
Assimilation of Immigrants: A Cohort Approach, Motu Econom-
ic and Public Policy Research Working Papers 15-20, 2015, 
http://motu-www.motu.org.nz/wpapers/15_20.pdf
David Framil Carpeño, Takahito Ohmura, Ling Zhang, Jérôme 
Leveneur, Michelle Dickinson, Christopher Seal, John Ken-
nedy and Margaret Hyland, ‘Nanomechanical and in situ TEM 
characterization of boron carbide thin films on helium implanted 
substrates: Delamination, real-time cracking and substrate 
buckling’, Materials Science and Engineering A, vol. 639, 
2015, pp. 54-64
E. Penelope Holland and Alex James, ‘Assessing the effica-
cy of population-level models of mast seeding’, Theoretical 
Ecology, vol. 8, 2015, pp. 121-132
E. Penelope Holland, Alex James, Wendy A. Ruscoe, Roger 
P. Pech and Andrea E. Byrom, ‘Climate-based models for 
pulsed resources improve predictability of consumer popula-
tion dynamics: Outbreaks of house mice in forest ecosystems’, 
PLoS One, vol. 10, 2015
Eyal Apatov, Richard Fabling, Adam B. Jaffe, Michele Morris 
and Matt Thirkettle, ‘Agricultural Productivity in New Zealand: 
First Estimates from the Longitudinal Business Database’, 
Social Science Research Network, 2015
Grant L. Norbury, Roger P. Pech, Andrea E. Byrom and John 
Innes, ‘Density-impact functions for terrestrial vertebrate pests 
and indigenous biota: Guidelines for conservation managers’, 
Biological Conservation, vol. 191, 2015, pp. 409-420
Grigor Aslanyan and Richard Easther, ‘Signatures of the 
very early Universe: Inflation, spatial curvature, and large scale 
anomalies’, Physical Review D - Particles, Fields, Gravitation 
and Cosmology, vol. 91, 2015
Grigor Aslanyan, Richard Easther and Layne C. Price, ‘Learn-
as-you-go acceleration of cosmological parameter estimates’, 
Journal of Cosmology and Astroparticle Physics, vol. 2015
Hong-bo Xiao, Qiong Chen, Ji-min Wang, Les Oxley and 
Heng-yun Ma, ‘The puzzle of the missing meat: Food away 
from home and China’s meat statistics’, Journal of Integrative 
Agriculture, vol. 14, 2015, pp. 1033-1044
Huguette Croisier, Xiahui Tan, Jun Chen, James Sneyd,  
Michael J. Sanderson and Bindi S. Brook, ‘Ryanodine  
Receptor Sensitization Results in Abnormal Calcium Signaling 
in Airway Smooth Muscle Cells’, American journal of respiratory 
cell and molecular biology, vol. 53, 2015, pp. 703-711
Isaac H. McIvor, Thegn N. Ladefoged, ‘A multi-scalar analy-
sis of Māori land use on Ahuahu (Great Mercury Island), New 
Zealand’, Archaeology in Oceania, in pre-press, 2015
J. McLay, Roy Lay Yee, Barry Milne and Peter Davis, ‘Regres-
sion-style models for parameter estimation in dynamic microsim-
ulation: An empirical performance assessment’, The International 
Journal of Microsimulation, vol. 8, 2015, pp. 83-127

Publications  
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James C. Russell, John G. Innes, Philip H. Brown and Andrea 
E. Byrom, ‘Predator-free New Zealand: Conservation country’, 
BioScience, vol. 65, 2015, pp. 520-525

Jason Gush, Adam B. Jaffe, Victoria Larsen and Athene 
Laws, ‘The Effect of Public Funding on Research Output: the 
New Zealand Marsden Fund’, National Bureau of Economic 
Research, issue w21652, 2015

Jean Sanderson, Herawati Sudoyo, Tatiana M. Karafet,  
Michael F. Hammer and Murray P. Cox, ‘Reconstructing past 
admixture processes from local genomic ancestry using wave-
let transformation’, Genetics, vol. 200, 2015, pp. 469-481

Jeppe Kolding, Alida Bundy, Paul A.M. van Zwieten and 
Michael J. Plank, ‘Fisheries, the inverted food pyramid’, ICES 
Journal of Marine Science, in pre-press, 2015

Joseph M. Craine, Andrew J. Elmore, Lixin Wang, Laurent 
Augusto, W. Troy Baisden, E. N. J. Brookshire, Michael D. 
Cramer, Niles J. Hasselquist, Erik A. Hobbie, Ansgar Kah-
men, Keisuke Koba, J. Marty Kranabetter, Michelle C. Mack, 
Erika Marin-Spiotta, Jordan R. Mayor, Kendra K. McLauchlan, 
Anders Michelsen, Gabriela B. Nardoto, Rafael S. Oliveira, 
Steven S. Perakis, Pablo L. Peri, Carlos A. Quesada, Andreas 
Richter, Louis A. Schipper, Bryan A. Stevenson, Benjamin L. 
Turner, Ricardo A. G. Viani, Wolfgang Wanek and Bernd Zeller, 
‘Convergence of soil nitrogen isotopes across global climate 
gradients’, Scientific Reports, vol. 5, 2015

Katharina T. Huber, Simone Linz, Vincent Moulton and 
Taoyang Wu, ‘Spaces of phylogenetic networks from gener-
alized nearest-neighbor interchange operations’, Journal of 
Mathematical Biology, vol. 72, 2015, pp. 699-725

Katie Sharp , Edmund Crampin and James Sneyd, ‘A spatial 
model of fluid recycling in the airways of the lung, Journal of 
Theoretical Biology, vol. 382, 2015, 198-215

Kris Inwood, Les Oxley and Evan Roberts, ‘Physical growth 
and ethnic inequality in New Zealand prisons, 1840–1975’, 
History of the Family, vol. 20, 2015, pp. 249-269

Layne C. Price, Hiranya V. Peiris, Jonathan Frazer, Richard 
Easther, ‘Designing and testing inflationary models with 
Bayesian networks’, Journal of Cosmology and Astroparticle 
Physics, vol. 2016 

Leo van Iersel, Steven Kelk, Nela Lekić and Simone Linz, 
‘Satisfying ternary permutation constraints by multiple linear 
orders or phylogenetic trees’, Theoretical Computer Science, 
vol. 609, 2015, pp. 1-21

M. Horrocks, W. T. Baisden, M. A. Harper, M. Marra, J. 
Flenley, D. Feek, S. Haoa-Cardinali, E. D. Keller, L. González 
Nualart and T. Edmunds Gorman, ‘A plant microfossil record of 
Late Quaternary environments and human activity from Rano 
Aroi and surroundings, Easter Island’, Journal of Paleolimnolo-
gy, vol. 54, 2015, pp. 279-303

Marie Auger-Méthé, Andrew E. Derocher, Michael J. Plank, 
Edward A. Codling and Mark A. Lewis, ‘Differentiating the Lévy 
walk from a composite correlated random walk’, Methods in 
Ecology and Evolution, vol. 6, 2015, pp. 1179-1189

Michael J. Plank and Richard Law, ‘Spatial Point Processes 
and Moment Dynamics in the Life Sciences: A Parsimonious 

Derivation and Some Extensions’, Bulletin of Mathematical 
Biology, vol. 77, 2015, pp. 586-613

Naomi S. Wells, W. Troy Baisden and Tim J. Clough, 
‘Ammonia volatilisation is not the dominant factor in determin-
ing the soil nitrate isotopic composition of pasture systems’, 
Agriculture, Ecosystems and Environment, vol. 199, 2015, pp. 
290-300

Natasha Phillips, Thegn N Ladefoged, Blair W McPhee, 
Gregory P Asner, ‘Location, location, location: A viewshed 
analysis of heiau spatial and temporal relationships in leeward 
Kohala, Hawai’i’, Journal of Pacific Archaeology, vol. 6, 2015, 
pp. 21-40

Nick Hanley, Les Oxley, David Greasley, Eoin McLaughlin and 
Matthias Blum, ‘Empirical Testing of Genuine Savings as an 
Indicator of Weak Sustainability: A Three-Country Analysis of 
Long-Run Trends’, Environmental and Resource Economics, 
vol. 63, 2015, pp. 313-338

Omer Javed Chaudhary, Emilio P. Calius, John V. Kennedy, 
Michelle Dickinson, Thomas Loho and Jadranka Travas-Se-
jdic, ‘Bioinspired dry adhesive: Poly(dimethylsiloxane) grafted 
with poly(2-ethylhexyl acrylate) brushes’, European Polymer 
Journal, vol. 68, 2015, pp. 432-440

P. Girardeau, V. Leclere and Andy B. Philpott, ‘On the con-
vergence of decomposition methods for multistage stochastic 
convex programs’, Mathematics of Operations Research, vol. 
40, 2015, pp. 130-145

Pierre Roudier, Alistair Ritchie, Carolyn Hedley and David 
Medyckyj-Scott, ‘The rise of information science: A changing 
landscape for soil science’, IOP Conference Series: Earth and 
Environmental Science, vol. 25, 2015

Rachelle N. Binny, Michael J. Plank and Alex James, 
‘Spatial moment dynamics for collective cell movement incor-
porating a neighbour-dependent directional bias’, Journal of 
the Royal Society Interface, vol. 12, 2015

Refat Al-Shannaq, Jamal Kurdi, Shaheen Al-Muhtaseb, 
Michelle Dickinson and Mohammed Farid, ‘Supercooling 
elimination of phase change materials (PCMs) microcapsules’, 
Energy, vol. 87, 2015, pp. 654–662

Rhian A. Salmon and Rebecca Priestley, A future for public 
engagement with science in New Zealand, Journal of the Royal 
Society of New Zealand, vol. 45, 2015, pp. 101-107

Rhian A. Salmon, Rebecca Priestley and Joanna Goven, 
The reflexive scientist: an approach to transforming public 
engagement, Journal of Environmental Studies and Sciences, 
in pre-press, 2015

Richard Fabling and Dave Maré, Addressing the absence 
of hours information in linked employer-employee data, Motu 
Economic and Public Policy Research Working Papers 15-17, 
2015, http://motu-www.motu.org.nz/wpapers/15_17.pdf

Richard Fabling and Dave Maré, Production function estimation 
using New Zealand’s Longitudinal Business Database, Motu 
Economic and Public Policy Research Working Papers 15-15, 
2015, http://motu-www.motu.org.nz/wpapers/15_15.pdf
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Richard Law, Jeppe Kolding and Michael J. Plank, ‘Squaring 
the circle: Reconciling fishing and conservation of aquatic eco-
systems’, Fish and Fisheries, vol. 16, 2015, pp. 160-174

Richard Law, Michael J. Plank and Jeppe Kolding, ‘Balanced 
exploitation and coexistence of interacting, size-structured, fish 
species’, Fish and Fisheries, in pre-press, 2015

Roy Lay-Yee, Barry Milne, Peter Davis, Janet Pearson and 
Jessica McLay, ‘Determinants and disparities: A simulation 
approach to the case of child health care’, Social Science and 
Medicine, vol. 128, 2015, pp. 202-211

Stephanie Droste, Janine Splettstoesser and Michele Gover-
nale, ‘Finite-frequency noise in a quantum dot with normal and 
superconducting leads’, Physical Review B, vol. 91, 2015

Tinh Doan, David Maré and Kris Iyer, ‘Productivity spillovers 
from foreign direct investment in New Zealand’, New Zealand 
Economic Papers, vol. 49, 2015, pp. 249-275

Tomislav Hengl, Pierre Roudier, Dylan Beaudette and Edzer 
Pebesma, ‘Plotkml: Scientific visualization of spatio-temporal 
data’, Journal of Statistical Software, vol. 63, 2015

Vitor L. de Matos, Andy B. Philpott and Erlon C. Finardi,  
‘Improving the performance of Stochastic Dual Dynamic Pro-
gramming’, Journal of Computational and Applied Mathemat-
ics, vol. 290, 2015, pp. 196-208

Wandrille Duchemin, Pierre-Yves Dupont, Matthew A. Camp-
bell, Austen R.D. Ganley and Murray P. Cox, ‘HyLiTE: 
Accurate and flexible analysis of gene expression in hybrid and 
allopolyploid species’, BMC Bioinformatics, vol. 16, 2015

William Godsoe, Rua Murray and Michael J. Plank, ‘Informa-
tion on biotic interactions improves transferability of distribution 
models’, American Naturalist, vol. 185, 2015, pp. 281-290

William Godsoe, Rua Murray and Michael J. Plank, ‘The 
effect of competition on species’ distributions depends on co-
existence, rather than scale alone’, Ecography, vol. 38, 2015, 
pp.1071-1079

Xingjiang Chen and James Sneyd, ‘A Computational Model of 
the Dendron of the GnRH Neuron’, Bulletin of Mathematical 
Biology, vol. 77, 2015, pp. 904-926

Yanjie Zhua, Xiaojing Ren, Les Oxley and Hengyun Ma, ‘Why 
is there controversy regarding China’s staple grain food market 
integration? Evidence and implication from price convergent 
club analysis’, Applied Economics, vol. 47, 2015, pp. 5634-
5647

Books
Adam B. Jaffe and Benjamin F. Jones (eds), The Changing 
Frontier: Rethinking Science and Innovation Policy, University of 
Chicago Press, 2015

Iris Claus and Les Oxley (eds), China’s Economy: A Collection 
of Surveys, Wiley Online Library, 2015

Steven Nahmias and Tava Olsen, Production and Operations 
Analysis, Waveland Press, 2015

Book chapters
Adam Jaffe, ‘Innovation’, in Emerging Trends in the Social and 
Behavioral Sciences, Wiley Online Library, 2015

Adam Jaffe, ‘Technology Diffusion’, in Emerging Trends in the 
Social and Behavioral Sciences, Wiley Online Library, 2015

Dan Hikuroa, ‘Zealandia to Aotearoa: How permanent is 
Home?’, in Home: Here to Stay, Huia, 2015

Dragana Majstorovic , Maria A Wimmer, Roy Lay-Yee, Peter 
Davis and Petra Ahrweiler, ‘Features and added value of simu-
lation models using different modelling approaches supporting 
policy-making: A comparative analysis’, in Policy Practice and 
Digital Science: Integrating Complex Systems, Social Simulation 
and Public Administration in Policy Research, Springer, 2015

Hans W. Guesgen and Stephen Marsland, ‘Human Behav-
iour Recognition in Ambient Intelligent Environments’, in Recent 
Advances in Ambient Intelligence and Context-Aware Comput-
ing, IGI Global, 2015

Melinda Allen, ‘Dietary Opportunities and Constraints on 
Islands: A Multi-proxy Approach to Diet in the Southern Cook 
Islands’, in The Oxford Handbook of the Archaeology of Diet, 
Oxford University Press, 2015

Published conference papers
A. Yeh, Michael J. O’Sullivan and J. Boyce-Bacon, ‘Re-
view of Deliverability Models Used in Geothermal Reservoir 
Simulations’, Proceedings World Geothermal Congress 2015, 
Melbourne, Australia

Anthony E. Ciriaco and Mike O’Sullivan, ‘3D dual porosity 
modeling of tracer transport in Palinpinon I geothermal field, 
Philippines’, Proceedings World Geothermal Congress 2015, 
Melbourne, Australia

Benjamin Adams, Grant McKenzie and Mark Gahegan, 
‘Frankenplace: Interactive Thematic Mapping for Ad Hoc 
Exploratory Search’, Proceedings of the 24th International 
Conference on World Wide Web, Florence, Italy

Jaime Jemuel C. Austria Jr. and Michael J. O’Sullivan, 
‘Dual porosity models of a two-phase geothermal reservoir’, 
Proceedings World Geothermal Congress 2015, Melbourne, 
Australia

Jaime Jemuel C. Austria Jr., Michael J. O’Sullivan and John 
Doherty, ‘Dual Porosity Models of a Discharge Test’, Proceed-
ings World Geothermal Congress 2015, Melbourne, Australia

John Burnell, Mike O’Sullivan, John O’Sullivan, Warwick 
Kissling, Adrian Croucher, Justin Pogacnik, Sophie Pearson, 
Grant Caldwell, Susan Ellis, Sadiq Zarrouk and Melissa Climo, 
‘Geothermal Supermodels: the next generation of integrated 
geophysical, chemical and flow simulation modelling tools’, 
Proceedings World Geothermal Congress 2015, Melbourne, 
Australia

John O’Sullivan, Ezekiel Kipyego, Adrian Croucher, Cornel 
Ofwona and Mike O’Sullivan, ‘A supercritical model of the 
Menengai geothermal system Modelling the Effects of Season-
al Variations in Rainfall and Production Upon the Aquifer and 
Surface Features of Rotorua Geothermal Field’, Proceedings 
World Geothermal Congress 2015, Melbourne, Australia
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Justin Pogacnik, Mike O’Sullivan and John O’Sullivan,  
‘Linking TOUGH2 and ABAQUS to model permeability en-
hancement using a damage mechanics approach’, Proceed-
ings World Geothermal Congress 2015, Melbourne, Australia

Michael J. O’Sullivan, E.K. Clearwater, A. Yeh, J.P. O’Sulli-
van, A. Shinde, J.A. Newson, S. Zarrouk and W.I. Mannington, 
‘Computer Modelling Retrospective on Wairakei and Ohaaki’, 
Proceedings World Geothermal Congress 2015, Melbourne, 
Australia*

Mike O’Sullivan, ‘Geothermal Supermodels project: an  
update on flow simulator development’, Proceedings 37th  
New Zealand Geothermal Workshop, Wairakei, New Zealand

Mike O’Sullivan, ‘Improved sensitivity calculations’, Proceed-
ings 37th New Zealand Geothermal Workshop, Wairakei, New 
Zealand

Mike O’Sullivan, ‘Numerical experiments with computer  
models of geysers’, Proceedings 37th New Zealand Geother-
mal Workshop, Wairakei, New Zealand

Mike O’Sullivan, ‘Numerical simulations of hypothetical en-
hanced geothermal systems’, Proceedings 37th New Zealand 
Geothermal Workshop, Wairakei, New Zealand

Mike O’Sullivan, ‘Predictive uncertainty estimates in geother-
mal reservoir models using linear analysis’, Proceedings 37th 
New Zealand Geothermal Workshop, Wairakei, New Zealand

Mike O’Sullivan, ‘Reservoir modelling of Lahendong geo-
thermal field, Sulawesi - Indonesia’, Proceedings 37th New 
Zealand Geothermal Workshop, Wairakei, New Zealand

Nina Rman, Andrej Lapanje, Joerg Prestor, Michael J. 
O’Sullivan and Mihael Brenčič, ‘Effects of regional production 
of thermal water on low-temperature geothermal aquifers in 
North-East Slovenia’, Proceedings World Geothermal Con-
gress 2015, Melbourne, Australia*

Thomas M.P. Ratouis, Michael O’Sullivan, John O’Sullivan, 
‘An updated numerical model of Rotorua geothermal field’, 
Proceedings World Geothermal Congress 2015, Melbourne, 
Australia

Wesley Koros, John O’Sullivan, Justin Pogacnik, Mike O’Sul-
livan and Graham Ryan, ‘Comparison of coupled one-dimen-
sional subsidence models’, Proceedings World Geothermal 
Congress 2015, Melbourne, Australia

P. Gupta, Mark Gahegan and G. Dobbie, ‘Adventures of  
Categories: Modelling the Evolution of Categories During Sci-
entific Investigation’, 2015 IEEE 11th International Conference 
on e-Science, Munich, Germany



62   Annual Report 2015



Annual Report 2015	 63

Governance and 
Management



	 64	 Annual Report 2015

	 2015

	 Actuals

	 $000

Funding received	

Tertiary Education Commission grant	            2,194 

Total Funding received	            2,194 

	

Expenditure	

Salaries	

Director and Principal Investigators	                568 

Associate Investigators	                  24 

Research/Technical assistants	                  12 

Others	                  99 

Total Salaries & Salary-related costs	                703 

	

Other costs	

Overheads	                752 

Project Costs	                141 

Travel	                  94 

Postgraduate students	                  36 

Total Other Costs	            1,023 

	

Total Expenditure	            1,726 

	

Net Surplus/(Deficit)	                468

Financial Report 2015

Notes
This report covers the period from 1 January 2015 – 31 December 2015 
and details funding received and funds distributed to collaborative partners 
of the CoRE.
All amounts are shown exclusive of Goods and Service Tax (GST). 
The net surplus will be carried forward into 2016 to fund future expenditure 
of the CoRE.
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Broad category	  Detailed category 	 Yr1

Value of CoRE funding from TEC ($M) 	  	 2,193,500

FTEs	 Principal investigators	 3.60
by category	 Associate investigators	 0.25
 	 Administrative/support	 1.50

 	 Total	  5.35

Headcounts 	 Principal investigators	 23
by category	 Associate investigators	 17
	 Administrative/support	 3
	 Research students	 111

	 Total	 154

Peer reviewed research	 Books	 3
outputs by type	 Book chapters	 6
 	 Journal articles	 51
 	 Conference papers	 18
 	 Other	 5

 	 Total	 83

Value of external research 	 Vote Science and Innovation contestable funds 	 2,330,562
contracts awarded by source	 Other NZ Government	 6,000
 	 Domestic – private sector funding	 101,262
 	 Overseas	 11,447
 	 Other	 171,039

 	 Total	 2,620,310

 Commercial activities	 Patents granted	 2

	 Total	 2

Students studying at CoRE by level	 Doctoral degree	 94
	 Other	 17

 	 Total	 111

Number of students completing 	 Doctoral degree	 6
qualifications by level	 Other	 1

	 Total	 7

Immediate post-study graduate destinations	 Further study overseas	 2
 	 Employed in NZ	 1
 	 Unknown	 4

	 Total	 7

2015 Summary
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Research Excellence 

Sought-After Graduates

Marsden Fund success in 2015
•	� Professor Andy Philpott awarded $500,000 over 3 years for 
a project entitled Robust Optimisation under uncertainty with 
limited data�

•	� Professor James Sneyd awarded $550,000 over 3 years 
for a project called Surprisingly slow dynamics in calcium 
models: where are the slow time scales?

•	� Dr Simone Linz awarded $300,000 over 3 years for her 
project Lost in Space? New mathematical tools to analyse 
the search spaces of phylogenetic networks

•	� Dr Izi Sin awarded $300,000 over 3 years to work on a 
project called How responsive is migration to financial 
incentives? Evidence from New Zealand’s student support 
scheme

International networking
•	 �In 2015, Te Pūnaha Matatini hosted three internationally- 

renowned visitors. In February, for our launch, we were 
joined by Professor Ian Foster, Director of the Computation 
Institute, Senior Scientist at the Argonne National Laborato-
ry, and Professor of Computer Science at the University of 
Chicago. 

•	� In August, we hosted Professor Alan Hastings, Professor of 
Environmental Science and Policy, University of California, 
Davis. 

	� Professor Hastings gave a series of public talks around 
the country, focussing on using mathematics to conserve 
and sustain: tools for environmental management; he also 
worked with researchers and students involved in the  
Complexity and the Biosphere research theme. 

•	� In December 2015, Professor Bronwyn Hall gave the 
keynote at our Investigators’ Forum, which was held in 
Christchurch. 

	� Hall, Professor of Economics at Berkeley, and international 
expert in intellectual property and economic development, 
was guest of honour at the Productivity Commission’s 
annual meeting earlier in the same week, and spoke to 
Te Pūnaha Matatini about knowledge spillovers and proxy 
indicators of innovation.

•	� Professor Alexei Drummond took special leave to partici-
pate in a long-term research stay, where he pursued joint 
research on Bayesian phylodynamics with Professor Tanja 
Stadler of Department of Biosystems Science and Engi-
neering, ETH (Swiss Federal Institute of Technology) Zurich 
at the Department of Biosystems Science and Engineer-
ing, ETH Zurich, Basel, Switzerland. The collaboration also 
involved a number of students from his research group.

•	 �In a New Zealand first, Te Pūnaha Matatini is set to partner 
with the Santa Fé Institute to host a complex systems  
summer school in late 2017.

	� The Santa Fé Institute (SFI) is an independent research  
and education centre based in New Mexico, USA. The  
Institute has previously run summer schools in South Amer-
ica, China and India. The 2017 event will be the first held in 
New Zealand.

	� The partnership was borne out of the relationships built by 
University of Auckland PhD candidate Catriona Sissons. 
Catriona is the new Chair of Te Pūnaha Matatini’s Whānau 
network for 2016, and in 2015 attended the Conference 
on Complex Systems in Arizona, USA. At the conference, 
Catriona met other early career researchers from the Young 
Researchers Network on Complex Systems and initiated a 
conversation about hosting the SFI summer school in New 
Zealand. Fellow TPM Whānau member Demival Vasques 
Filho strengthened the relationship when he attended the 
SFI winter school in December 2015.

•	 �Founding Whānau chair and recent PhD graduate,  
Dr Rachelle Binney (supervisors Associate Professor Alex 
James, Dr Mike Plank, University of Canterbury) was 
awarded a postdoctoral fellowship in quantitative ecology 
at Landcare Research under the supervision of associate 
investigator and Director of the National Science Challenge, 
New Zealand’s Biological Heritage, Dr Andrea Byrom.

•	 �PhD student Leila Rajabi (supervisor Professor Shaun  
Hendy, University of Auckland) is working in a data analytics 
role at Mindfull in Parnell. 

A strong collaborative network of investigators, students, and practioners will be established in  
New Zealand, with a culture of research excellence that attracts and retains the very best national 
and international talent, and with expertise in the research, education, industry, and policy sectors 
that is required by stakeholders, end-users, and thought leaders.

Our graduates will be sought after for their knowledge of complex systems methods and their ability 
to apply this knowledge to significant problems of relevance to our end-users.
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Research Uptake

Partnership Models

•	� Professor Tava Olsen (University of Auckland) is leading a 
project, ‘Equilibria and dynamics in networks and supply 
chain’, that explores the potentiality of cooperative models 
within the New Zealand red meat industry. The project is ex-
tending existing equilibrium models such as supply function 
equilibrium, which models how competing companies can 
achieve profit-maximising equilibria in the marketplace within 
conditions of uncertain demand, and Markov perfect equi-
librium, a game theory concept that is used to understand 
oligopolistic competition, wherein a market is dominated 
by a small number of players. These new models have the 
potential to inform policy.

•	 �Kannan Riding, a summer student working at Te Pūnaha 
Matatini, completed a novel analysis of concrete and cement 

research in New Zealand together with an international 
benchmark for the Concrete and Cement Association of 
New Zealand (CCANZ). The analysis highlighted areas 
of comparative advantage for New Zealand in this sector 
using a new technique developed by Te Pūnaha Matatini 
researchers. Dr Joe Gamman, CCANZ Education and 
Development Manager, said the report was extremely useful 
and would be helpful in developing a research and develop-
ment roadmap for the sector in the next decade.

•	� The Ministry of Social Development has partnered with Te 
Pūnaha Matatini to fund a postdoctoral fellow located at the 
University of Canterbury who is working on a project devel-
oping predictive risk modelling for child protection.

•	� Sponsorship of an intern, Tulele Masoe, to work on the pilot 
participatory science platform for South Auckland, SouthSci.

•	 �Partnership with Ngā Pae o te Māramatanga to support 
two summer internship projects; Deciphering the Data – is 
the Paokahu Landfill killing our eels? (supervisors Dr Daniel 
Hikuroa and Dr Ian Ruru, student Roland Brown), and  
Optimising the Economic Performance of Kāti Huirapa  
Rūnaka ki Puketeraki: a localised case study (supervisor  
Dr Dianne Ruwhiu, student Hitaua Arahanga-Doyle).

Capability-building
•	� Within National Science Challenge Science for Technological 

Innovation’s Innovation theme, led by principal investigator 
Professor Sally Davenport, is a significant focus on the dis-
tinctive contribution of Māori to innovation in New Zealand

•	 �Motu-led bid to MBIE, with three distinctive projects looking 
at innovation and knowledge spillovers, partnering with 
Māori researchers to ensure distinctive contribution of Māori 
to inventiveness and the research system is realised

Improved Decision-Making
Through knowledge-sharing and best practice, our research 
will inform and improve decision-making in policy and public 
debate in New Zealand on issues related to complex systems 
and networks and their role in society, the economy, and the 
environment.
•	 �Professor Adam Jaffe (Director of Motu and Theme Leader, 

Complex Economic and Social Systems) is leading a long-
term project that assesses the impact of New Zealand’s 
premiere blue skies research fund, the Marsden Fund.  
He has presented initial findings extensively to stakeholders, 

and the ongoing body of work is being taken up by those 
within the research funding sector. This project is part of a 
Motu-led Te Pūnaha Matatini supported MBIE bid. 

Contribution to public debate
The nuclear meltdown at Fukushima, the Fonterra botulism 
scare, and the Canterbury earthquakes – all these recent 
crises have put scientists in the spotlight. What is the first duty 
of scientists in a crisis – to the government that funds them, to 
the employer who pays them, or to the wider public, desperate 
for information? And what if these obligations clash?
These questions were brought to the fore in 2015 by Te 
Pūnaha Matatini investigators, Shaun Hendy and Siouxsie 
Wiles. Both researchers have experience in responding to a 
crisis, with Siouxsie in particular playing a key role in defusing 
the botulism scare at Fonterra. Both participated in the New 
Zealand Association of Scientists annual conference “Going 
Public: Scientists Speaking out on Difficult Issues” in April 2015 
and contributed to the lengthy debate in the media concerning 
the Royal Society’s new guidelines for public engagement. 
Siouxsie was subsequently elected to the Council of the Royal 
Society of New Zealand, and has been able to have substan-
tial input into the guidelines.  
These discussions also inspired Shaun Hendy to write  
Silencing Science due to be published by Bridget Williams 
Books in May 2016. Shaun finds that, in New Zealand, the 
responsibilities of our scientists are often far from clear, with 
alarming consequences for us all. The book challenges  
New Zealand’s scientists, research institutions, and government 
to find better ways of engaging with the public to ensure that 
science is heard.  

Our research will be used by stakeholders and end-users in New Zealand to provide direct savings, 
enhanced productivity, growth and diversification of the economy, environmental and social benefit, 
and develop new businesses.

In building close engagement with Māori communities and developing opportunities for Māori  
capability-building, the distinctive contribution of Māori to complex systems and networks will  
enhance social, economic, and environmental outcomes for New Zealand. 
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Our People

23
Principal 
Investigators

2
Postdoctoral 
Fellows

8
Affiliated 
or funded 
students

15
Associate 
Investigators
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Executive team
Professor Shaun Hendy  
University of Auckland 
Director, Te Pūnaha Matatini
Shaun Hendy is Director of Te Pūnaha Matatini and Professor of Physics at the University of 
Auckland. His interest in the science of complexity stems from a conversation at a lunchtime 
journal club at Industrial Research Ltd about Geoffrey West’s work on the increase in the 
number of patents per capita with city size in the US. Hendy then downloaded an international 
patent database and found that the difference in patents per capita between Australia and New 
Zealand could be explained by the difference in population distributions.

Dr Alex James   
University of Canturbury 
Deputy Director, Education and Outreach 
Theme Leader – Complexity and the Biosphere
Alex James was told by a high school teacher that she couldn’t be a mathematician because 
they “didn’t exist” so she followed her dreams and became one. Not only has Alex proven 
her high school teacher wrong, she’s committed to showing students that with a bit of effort, 
anyone can pursue a career in Mathematics or Science – she’ll be working to ensure that Te 
Pūnaha Matatini research reaches students and communities.

Professsor Andy Philpott    
Deputy Director, Industry and Stakeholder Engagement 
Theme Leader – Complex Data Analytics
Andy’s got longstanding relationships with key stakeholders and experience in managing and 
developing industry and stakeholder relationships – he currently sits on the steering group for 
the important industry-led community, the New Zealand Analytics Forum. He’s leading a team of 
diverse researchers with complementary skills in analytical methodologies, developing sophisti-
cated mathematical and computational tools for New Zealand.

Adam Jaffe     
Motu Research 
Theme Leader – Complex Economic and Social Systems
Adam Jaffe arrived in New Zealand in the autumn (fall) of 2013, joining Motu Economic and 
Public Policy Research, as its director, with a significant research programme focusing on  
technological innovation and its diffusion; in particular diffusion effects in environmental and  
energy technologies. He’s leading a group of diverse researchers investigating the impact of 
scale, diversity, connectivity, and dynamics on social and economic systems.

Kate Hannah      
Executive Manager, Te Pūnaha Matatini
Kate Hannah has a Master of Arts in 19th Century American Cultural History, and has worked as 
a writer, editor, historical consultant, and in research analysis and development. She is interest-
ed in science communication, public understanding of science, and science’s understanding of 
the public. At Te Pūnaha Matatini, she’ll be encouraging good grammar, the use of the Oxford 
comma, and consideration of the humanity behind the data.
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Sarah Hikuroa 
Centre Coordinator, Te Pūnaha Matatini
Ngā Puhi | Waikato | Ngāti Maniapoto. Sarah has a very creative background. She is a Multi- 
media Artist/ Designer and is part of the Tai Tokerau Māori Art Collective and Te Atinga. Her 
other interests include research in higher education and innovation, project management, and 
efficiency. She’s keen to see how complex data and research can become innovative knowl-
edge to benefit Aotearoa. At Te Pūnaha Matatini she’ll be encouraging the daily use of Te Reo 
Māori and making sure everyone is where they should be.

Rachelle Binny    
Chair, Te Pūnaha Matatini Whānau
Rachelle Binny has been developing a mathematical model to describe the collective movement 
of cells in the body. She loves how Te Pūnaha Matatini brings together researchers from a huge 
range of disciplines and different career stages to collaborate on problems involving complex 
systems and networks. “It’s a valuable opportunity for emerging scientists to play an active role 
in solving problems that are relevant for New Zealand today.”

Richard Aitken     
Advisory Board Chair 
Executive Chairman, Beca (New Zealand)
Through his 45-year career at Beca, Richard has played an active part in growing this profes-
sional services consultancy to a team around 3000-strong throughout New Zealand, Australia 
and Asia. He has served in several executive positions and held a range of directorships both 
internal and external. Before taking up the Chairmanship of the Beca Group in 2009 he held the 
lead role of Group Chief Executive for a decade. 
Richard has in-depth experience in engineering project management and with partnering and 
alliance contracting. Current external directorships are with Trustpower Ltd and Panuku Devel-
opment Auckland Ltd (Deputy Chair) and since February 2015 the Te Pūnaha Matatini Advisory 
Board (Chair). Richard has represented Beca on the Project Alliance Board for the Waterview 
Project (Auckland) for the last 5-years and was appointed to the Chair in late-2015. He remains 
a member of the Construction Strategy Group (a high-level industry body) having chaired it from 
inception for nearly 5-years.
Richard is a Distinguished Fellow of the Institution of Professional Engineers NZ (IPENZ) and a 
Fellow of the Institution of Structural Engineers UK (IStructE).

Lillian Grace      
CEO and Founder of Figure.NZ
Lillian is CEO and Founder of Figure.NZ the first organisation globally to designate everyone as a 
user of data and to build systems and software to deliver to this standard. As a purpose driven 
social enterprise, Figure.NZ is committed to creating a data democracy and helping everyone to 
make sense of data so we can see New Zealand clearly. 
Lillian is on the board of the New Zealand Innovation Partnership and on the NZ Data Futures 
Partnership Working Group. Previously Lillian was at Academy Award-Winning Massive Software 
at think tank The New Zealand Institute.

Advisory Board
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Arthur Grimes   
Senior Fellow, Motu Economic and Public Policy Research
Arthur completed his PhD in Economics at the London School of Economics in 1987 following 
his BSocSc (Hons) at University of Waikato. He is a Senior Fellow at Motu Research, an Adjunct 
Professor at Victoria University of Wellington, Board Member of the Financial Markets Authority, 
and chairs the Hugo Group. He was Reserve Bank of New Zealand Chair from 2003–2013. 
Prior to his time at Motu, Arthur was Director of the Institute of Policy Studies (Victoria University 
of Wellington), Chief Executive of Southpac, and Chief Economist at both the Reserve Bank of 
New Zealand and the National Bank of New Zealand.
In 2005, Arthur was awarded the NZIER Economics Award recognising excellence in econom-
ics related to New Zealand’s economic welfare. His current research centres around urban 
economics, the economics of wellbeing, and aspects of central banking (including exchange 
rates and currency union).

Professor John Hosking    
Dean of Science, University of Auckland
John is Dean of Science at the University of Auckland assuming the role in June 2014. Immedi-
ately prior to that he was Dean of Engineering and Computer Science at the Australian National 
University and before that was Professor of Applied Computer Science in the Department of 
Computer Science at the University of Auckland including a six-year term as Head of Depart-
ment between 1999 and 2005. 
John’s research career has been in Software Engineering with over 200 publications in his 
area of expertise and a long history of University-industry research engagement. He has been 
awarded both an FRSNZ in recognition of his research activities and a National Tertiary Teaching 
Excellence award reflecting his passion for teaching.

Professor Wendy Lawson     
Pro-Vice-Chancellor Science, University of Canterbury
Professor Wendy Lawson is the Pro Vice Chancellor of Science at the University of Canterbury. 
She is a glaciologist with a passion for fieldwork and more than 30 years of experience of 
remote fieldwork in polar and alpine environments including in Greenland, Svalbard, Alaska and 
Arctic Norway – as well as Antarctica.
Her previous roles include Dean of Science and Head of Department of Geography at the  
University of Canterbury and as an academic at the University of Auckland. She has a range  
of academic and Crown sector strategic science sector governance experience including  
Ministerial appointments as a Board Director of NIWA and of Antarctica New Zealand. 
Her PhD is from the University of Cambridge and her most recent qualification awarded in 2008 
is a Postgraduate Certificate in Public Administration from the University of Warwick Business 
School. One of her career highlights of which she is most proud is the naming of stream in 
Antarctica – Lawson Creek – in her honour in 1995.

James Mansell      
Business owner at Noos Ltd
James is an independent consultant who also provides mentoring courses and presentations 
on leadership big data and government. James champions the safe use of data science to 
deliver public and economic value. This includes supporting organisations to use analytics and 
shared data to solve challenges in child protection, social development, education, tax, and 
health.
At a whole of government level James is supporting ministers and senior officials in New  
Zealand and Australia to adapt to and use data science to better orientate the state sector to  
be more outcomes focused and innovative. This includes building the right kind of national  
data ecosystem required for safe use of data science and data sharing.
In 2011 James was awarded the public sector’s Leadership Development Centre (LDC) fellow-
ship prize. This was used to study leadership at Harvard the Wharton School and Centre for 
Creative Leadership. He holds a first class honours degree in Philosophy from Victoria University 
of Wellington.
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Professor Jim Metson    
Deputy Vice-Chancellor (Research), University of Auckland
Arthur completed his PhD in Economics at the London School of Economics in 1987 following 
Professor Jim Metson is the Deputy Vice-Chancellor (Research) at the University of Auckland. 
For the past two years he has been Chief Science Adviser for the Ministry of Business, Inno-
vation and Employment. With experience in academic research, working with industry and also 
with government, his past positions include: Deputy Dean of the University of Auckland’s Faculty 
of Science, Associate Director of Light Metals Research Centre (LMRC), a Councillor for the 
Australian Institute of Nuclear Science and Engineering, the Chair of the Australian Synchrotron 
Science Advisory Committee, the former Head of the School of Chemical Sciences, chair of the 
Research Infrastructure Advisory Group (RIAG) for MBIEs predecessor MoRST and a Principal 
Investigator of the MacDiarmid Institute.

Dr Kevin Ross     
Research Director, Orion Health
Dr Kevin Ross is Research Director at Orion Health where he leads a program to utilise  
analytics and data science to improve clinical workflow, decision-making and patient-centered 
care. Prior to joining Orion Health, Kevin was Chief Scientist of Optimisation Modelling at  
Fonterra. In 2013 he founded the New Zealand Analytics Forum group of professionals com-
mitted to learning and sharing best practice analytics to make a positive impact in this country. 
Prior to joining Fonterra in 2012 he was an Associate Professor of Technology and Information 
Management at the University of California Santa Cruz. His research and teaching focussed on 
network scheduling and optimisation including contributions to air traffic management and call 
centre design. He has consulted for energy telecommunication and public service organisa-
tions. Dr Ross holds a PhD from Stanford University in Management Science and Engineering 
and a BSc(Hons) from the University of Canterbury in Mathematics.

Professor Alan Hastings     
University of California, Davis

Professor Bronwyn H. Hall     
University of California, Berkeley

Professor Frank Kelly, FRS     
University of Cambridge

Professor Ian Foster     
University of Chicago

Professor Julia Lane     
Wagner Graduate School of Public Service,  
New York University

Professor Manuel Trajtenberg     
Tel Aviv University

International Advisory Board
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Dr Isabelle Sin
Motu Economic and Public 
Policy Research

Uli Züelicke
Victoria University of Wellington

Alexei Drummond
University of Auckland

Professor Adam Jaffe
Motu Economic and Public 
Policy Research

Research Committee

Professor Andy Philpott
University of Auckland

Kate Hannah
University of Auckland

Dr Rachelle Binny
University of Canterbury

Associate Professor Alex James	
University of Canterbury

Professor Shaun Hendy
University of Auckland
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Rachelle Binney
University of Canterbury
Chair

Ben Curran
University of Auckland
Co-chair

Catriona Sissons
University of Auckland
Co-chair

François Vallée
Massey University
e-Communications Technician

Te Pūnaha Matatini Whānau  

Audrey Lustig
Lincoln University
Treasurer 

Principal Investigators
Professor Shaun Hendy 
University of Auckland

Professor Adam Jaffe 
Motu Economic and Public Policy 
Research

Associate Professor Alex James 
University of Canterbury

Professor Andy Philpott 
University of Auckland

Professor Alexei Drummond 
University of Auckland

Dr David Maré 
Motu Economic and Public Policy 
Research

Dr Dion O’Neale 
University of Auckland

Associate Professor Ilze Ziedins 
University of Auckland

Dr Isabelle Sin 
Motu Economic and Public Policy 
Research

Professor James Sneyd 
University of Auckland

Dr Jeanette McLeod 
University of Canterbury

Dr Marcus Frean 
Victoria University of Wellington

Professor Mark Gaheghan 
University of Auckland

Associate Professor Michele Governale 
Victoria University of Wellington

Professor Mike O’Sullivan 
University of Auckland

Dr Mike Plank 
University of Canterbury

Professor Peter Davis 
University of Auckland

Professor Richard Easthe 
University of Auckland

Professor Sally Davenport 
Victoria University of Wellington

Professor Stephen Marsland 
Massey University 

Dr Suzi Kerr 
Motu Economic and Public Policy 
Research

Professor Tava Olsen 
University of Auckland

Professor Thegn Ladefoged 
University of Auckland

Professor Uli Zuelicke 
Victoria University of Wellington
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Postdoctoral Fellows

PhD Students

Associate Investigators

Name	 Supervisor
Dr James Dalton	 Siouxsie Wiles
Dr Anup Purewal	 James Sneyd
Dr Justin Pogacnik	 Mike O’Sullivan
Dr Adrian Croucher	 Mike O’Sullivan
Dr Ben Adams	 Mark Gahegan
Dr Thomas Kernreiter	 Uli Züelicke
Dr Rachelle Binny	 Andrea Byrom
Dr Seth Quintus	 Melinda Allen

Name 	 Supervisor	 Institution 
Alexandra Gavryushkina	 Alexei Drummond	 University of Auckland
Alex Gavryushkin	 Alexei Drummond	 University of Auckland
Alex Jorgenson	 Thegn Ladefoged	 University of Auckland
Alex Wang	 Ilze Ziedins	 University of Auckland
Ali Vahabzedeh	 Tava Olsen	 University of Auckland
Amir Ghousani	 Stephen Marsland	 Massey University
Andrew Dopheide	 Alexei Drummond	 University of Auckland
Anup Purewal	 James Sneyd	 University of Auckland
April Smith	 Melinda Allen	 University of Auckland
Arindam Bhakta	 Marcus Frean	 Victoria University of Wellington
Auwal Abdullahi	 Alex James	 University of Canterbury
Bianca Grizhar	 Marcus Frean	 Victoria University of Wellington
Cameron MacLean	 Mark Gahegan	 University of Auckland
Catriona Sissons	 Shaun Hendy, Dion O’Neale	 University of Auckland
Charon Lessing	 Peter Davis	 University of Auckland
Corey Kok	 Andy Philpott	 University of Auckland
Daniel Emanuelsson	 Troy Baisden	 Victoria University of Wellington
David Framil Carpeño	 Michelle Dickinson	 University of Auckland
Demival Vasques Filho	 Dion O’Neale	 University of Auckland

Dr Andrea Byrom 
Landcare Research

Dr Barry Milne 
University of Auckland

Dr Dan Hikuroa 
University of Auckland

Professor Les Oxley 
University of Waikato

Dr Mark Wilson 
University of Auckland

Associate Professor Melinda Allen 
University of Auckland

Dr Michelle Dickinson 
University of Auckland

Professor Murray Cox 
Massey University

Dr Pierre Roudier 
Landcare Research

Dr Rebecca Ford 
University of Otago

Dr Rebecca Priestley 
Victoria University of Wellington

Dr Rhian Salmon 
Victoria University of Wellington

Dr Simone Linz 
University of Auckland

Dr Siouxsie Wiles 
University of Auckland

Dr Troy Baisden 
GNS Science 
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Name 	 Supervisor	 Institution 
Dusan Ku	 Tava Olsen	 University of Auckland
Elshin Mathias	 Mike Plank	 University of Canterbury
Elvar Bjarkason	 Mike O’Sullivan	 University of Auckland
Eve Waddington	 Ilze Ziedins	 University of Auckland
Fabian Labra-Sprohnie	 Marcus Frean	 Victoria University of Wellington
Faezeh Frouzesh	 Mark Wilson	 University of Auckland
Faisal Wahid	 Andy Philpott	 University of Auckland
Ganlong Wang	 Marcus Frean	 Victoria University of Wellington
Gerrard O’Regan	 Thegn Ladefoged	 University of Auckland
Golnar Behzadi	 Tava Olsen	 University of Auckland
Hannah Read	 Siouxsie Wiles	 University of Auckland
Helen Heath	 Rebecca Priestley	 Victoria University of Wellington
Hooman Alavizadeh	 Mark Wilson	 University of Auckland
Huw Ogilvie	 Alexei Drummond	 University of Auckland
Isuru Hewapathirana	 Jeanette McLeod	 University of Canterbury
Jackie Parente	 Alex James	 University of Canterbury
Jaijus Pallippadan Johny	 Mike Plank	 University of Canterbury
Jamie De Jong	 Jeanette McLeod	 University of Canterbury
Janine Cook	 Rebecca Priestley	 Victoria University of Wellington
Jericho Omagbon	 Mike O’Sullivan	 University of Auckland
Jiri Moravec	 Stephen Marsland	 Massey University
Joanna Broad	 Peter Davis	 University of Auckland
Jonathan Goodman	 Alex James	 University of Canterbury
June Lau	 Ilze Ziedins	 University of Auckland
Jung Min (Sylvia) Han	 James Sneyd	 University of Auckland
Katie Fahy	 Barry Milne	 University of Auckland
Keith Ruddell	 Andy Philpott	 University of Auckland
Kyle Higham	 Michele Governale 	 Victoria University of Wellington
Layne Price	 Richard Easther	 University of Auckland
Leila Rajabi	 Shaun Hendy 	 University of Auckland
Lisa McKendry	 Melinda Allen	 University of Auckland
Liza Bolton	 Barry Milne	 University of Auckland
Manuel Fernandes	 Alex James	 University of Canterbury
Mashall Aryan	 Marcus Frean	 Victoria University of Wellington
Michael Hackney	 Mike Plank	 University of Canterbury
Michael Fletcher	 Dave Maré	 Auckland University of Technology
Michelle Gosse	 Stephan Marsland	 Massey University
Michelle Poland	 Isabelle Sin	 Victoria University of Wellington
Mojtaba Mahdavi	 Tava Olsen	 University of Auckland
Mouna Hakami	 Marcus Frean	 Victoria University of Wellington
Mubashir Qasim	 Les Oxley	 University of Waikato
Nathan Musoke	 Richard Easther	 University of Auckland
Neda Sakhaee	 Mark Wilson	 University of Auckland
Nick Mainwaring	 Melinda Allen	 University of Auckland
Niffe Hermansson	 Ilze Ziedins	 University of Auckland
Nirosha Priyadarshani	 Stephen Marsland	 Massey University
Oscar Dowson	 Andy Philpott	 University of Auckland
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Name 	 Supervisor	 Institution 
Pau Ting Tu	 Michelle Dickinson	 University of Auckland
Peter Bratby	 James Sneyd	 University of Auckland
Prashant Gupta	 Mark Gahegan	 University of Auckland
Quan Zhou	 Tava Olsen	 University of Auckland
Rachelle Binny	 Alex James	 University of Canterbury
Raneetha Abeywickrama	 Ilze Ziedins	 University of Auckland
Raziyeh Zarre	 Stephen Marsland	 Massey University
Richard Hosking	 Mark Gahegan	 University of Auckland
Sarah Mark	 Jeanette McLeod	 University of Canterbury
Stephanie Droste	 Michele Governale 	 Victoria University of Wellington
Tom Robinson	 Peter Davis	 University of Auckland
Tumanako Fa’aui	 Dan Hikuroa	 University of Auckland
Tyler Brummer	 Andrea Byrom	 University of Canterbury
Wesley Koros	 Mike O’Sullivan	 University of Auckland
Xiaoyan Qian	 Tava Olsen	 University of Auckland
Yang Hu	 Les Oxley	 University of Waikato
Yousuf Tufaik	 Stephen Marsland	 Massey University

Masters Students

Honours Students

Name	 Supervisor	 Institution
Allannah Kenny	 Mike Plank	 University of Canterbury
Hansol Cha	 Michelle Dickinson	 University of Auckland
James Curtis	 Stephen Marsland	 Massey University
Jie Gao	 Tava Olsen	 University of Auckland
Kevin Jia	 Ilze Ziedins	 University of Auckland
Lisa Hall	 Alex James	 University of Canterbury
Tony Butler-Yeoman	 Marcus Frean	 Victoria University of Wellington

Name 	 Supervisor	 Institution 
Chris Liu	 Roy Lay-Yee	 University of Auckland
Clark Tipene	 Barry Milne	 University of Auckland
David Chan	 Roy Lay-Yee	 University of Auckland
Fui Swen  Kuh	 Barry Milne	 University of Auckland
Justin Gunter	 Barry Milne	 University of Auckland
Matthew Shore	 Tava Olsen	 University of Auckland
Norshahirah Ayob	 Roy Lay-Yee	 University of Auckland
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