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* My background and the context in which | and my colleagues use the outputs and

outcomes of eResearch

* The science advisory system

* The NZ Science System and Funding

* Future and current opportunities for eResearch
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Context
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The Impact of eResearch on My Career

* Medicinal chemistry, process development and drug
discovery
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Algorithms Facilitating Drug Discovery

HC——N{-I kinetic isotope effects
(I:I /CH normal mode vibrational analysis
' 15N corrected for reaction coordinate motion
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full molecular
structure of reactant
/ and translion state

comparative wave
functions for
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l extract molecular electrostatic potential

point calculation of wave
function (Gaussian 98)

at van der Waal surface Gaussian CUBE
(AVS Chemistry Viewer, Spartan)

color maps for
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The Manhattan Project
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What Does this Really Look Like?
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Nuclear Magnetic Resonance
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Australian Synchrotron
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Structural Insight
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Supercomputing
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Visualisation
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Outcomes From Our Research

DNA methyltransferase - TS blueprint
Indication - cancer
Analogue synthesis or lead development

enzymatic transition state theory

Mundesine® - Approved for use
Indication - Peripheral T-Cell Lymphoma

Stage of commercialisation - Licensed

15

Galidesivir® - sucessfully completed Phase |
< Indication - antiviral, Ebola
of commercialise

kinetic isotope effects

Ulodesine® - sucessfully completed phase Il
Indication - gout
Stage of commercialisation - Licensed

Transition State

DADMe-ImmG - succesfully completed preclinical
Indication - Malaria
Stage of commercialisation - Licensed

labelled substrate

MTDIA - studying preclinical efficacy
Indication - solid tumours
Stage of commercialisation - Under-option

BTDIA - studying preclinical efficacy
Indication - antibacterial, H pylori
Stage of commercialisation - Licensed
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Data Security/Utility P

Paper Lab
VS.
Digital Lab

LESS THAN

1%

VIEW INFOGRAPHIC
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eResearch and Biomedical Research

I SPOTLIGHT ON BIOPHARMACEUTICALS H\ZZR

DIAGNOSIS DILEMMA: PERICARDITIS OR CARDIOMYOPATHY?

AIINA SINGLE HEARTBEAT

W= g iem

ATTRIBUTES 20 LA ATTRIBUTES

ACCURACY ACCURACY

Computer-calculated
compounds

Researchers are deploying artificial intelligence to discover drugs.
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eResearch and Biomedical Research

Heard at the 14th ECDP in Helsinki

Digital pathology: Sometimes Al can
outperform experts

Machine learning is adding a new dimension to pathology and
already outperforming experts during some tasks, according to
several speakers at the 14th European Congress on Digital Pathology

(ECDP) who revealed up-to-date developments.

Report: Mark Nicholls
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What’s a Science Advisor!?

MINISTRY OF BUSINESS,
INNOVATION & EMPLOYMENT
UKI

HIKINA WHAKATUTUK



MBIE Chief Science Advisor & the Science Leadership Team

L -7 » >
* Provide thought leadership on the delivery of excellence, impact
and an agile science system.

* Ensure that the sector’s expertise and intelligence are captured
in the development of policy and investments.

* Explain MBIE to science sector and vice versa

* Build internal capability in Vision Matauranga

» Support access to science for other parts of MBIE
* Part of Science Advisor’s Forum chaired by PMCSA
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Both Sides

Field Research vs  Open Plan Research
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Prime Minister’s Chief Science Advisor (PMCSA)
* 2009: PM John Key establishes role |

* Senior, practising academic scientist

* Use of science in policy making
* Scientific advice to PM
e Public understanding of science
* Promote NZ’s interests through science diplomacy
* Chair network of science advisors

* Sir Peter Gluckman appointed

 Prof Juliet Gerrard replaces Sir Peter in 2018
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NZ Departmental Science Advisors (DSAs)

* Senior, practising scientists, seconded to departments
* Ministry of Business, Innovation & Employment (MBIE)

* Ministries of Social Development, Health, Justice, Education, Environment,
Primary industries, Transport,

* Department of Conservation, NZTA, NZ Defence Force
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NZ’s (Science) Research System
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What science should be funded?

A policy perspective

“Research, science and technology is a set of knowledge creation
and application activities that address the needs of our nation.”

Scientists’ perspective

“Scientific progress on a broad front results from the free play of
free intellects, working on subjects of their own choice, in the
manner dictated by their curiosity for exploration of the unknown.
Freedom of inquiry must be preserved under any plan for
Government support of science ...” Vannevar Bush, 1945
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Government Strategy

't

e R&D to 2% of GDP

The Government’s vision for New Zealand
puts the long-term wellbeing of people and
the environment at its centre. This includes
priorities of reducing child poverty, access to
affordable, healthy homes, opportunities for
meaningful work, and a just transition to a
sustainable, low-emissions economy.

* New RS&l strategy being developed

MINISTRY OF BUSINESS,

INNOVATION & EMPLOYMENT
HIKINA WHAKATUTUKI



A complicated system?

MBIE 64%
Government R&D TEC 27%
DoC, MPI, MfE Cores

Bus R&D

Marsden
4%

Farly microscope

MBIE oversees 2/3 of NZ’s research funding
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Government R&D Funding
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How the funding is allocated

Contestable

Negotiated or
on-demand

Institutional

MBIE Endeavour Fund
$216m

R&D Grants
$213m

R&D Tax
Incentive $70m

Industry Funding

Callaghan Innovation

Services $60m

Investigator-led
Knowledge creation
and transfer, human capital
and skills
Excellence is the focus

MPI
Who manages B =c
the funding? W e

B Royal Society

INNOVATION & EMPLOYMENT
HIKINA WHAKATUTUKI

Mission-led User-led
Impact for NZ Inc Long-term sustainable
Excellent science, but economic growth, productivity
relevance is the focus and competitiveness

Increased BERD
[ Callaghan Innovation
B Health Research Council
Other departmental
[ MBI and IRD




National Statement of Science
Investment 2015 - 2025

National Statement of
Investment

2015-2025

OCYOBER 2015

MINISTRY OF BUSINESS,
INNOVATION & EMPLOYMENT
HIKINA WHAKATUTUKI




Research, Science, and
Innovation System Performance
Report - 2018

ALt

@

} Research,
Science and
Innovation
System
Performance

® Report

2018
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Strategic Science Investment Fund

Strategic Science Investment Fund

Investment Plan
2017 — 2024

2017 Update

@
newzealdfid.govt nz
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Endeavour Fund

Ensdenranr Fuesd
Investment Plan

2019 to 2021
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Research, Science, and
Innovation Strategy

Consultation workshops

Notes
10 mins | Welcome, Simon Round table introductions
introductions
and objectives
20 mins | Overview Simon - RS&l goals
presentation - Rationale
- Ambition
10 mins | Q&A Simon Focused on the overview. Other questions can be g
discussed at the end.
30 mins | Exercise 1 Simon to introduce. | What is the most important key challenge for
Simon/Ron/Justine? | New Zealand becoming a global innovation hub?
to facilitate ® Based on the experience of your organisation or

industry, come up with at least one idea.
e In the group, discuss similarities and differences
and distill them into a set of common themes.
10 mins | Report back Table lead reports back key message to the group. RESEARCH’

20 mins | Tea break SCIENCE AND '-
10 mins | Elements of Simon INNOVAT|0N

strategy
40 mins | Breakout Simon/Ron/Justine? | Thinking about the challenge you identified, what ST RATEGY
session 2 to facilitate actions would enable a step-change in New
Zealand’s innovation activity?
e Discuss ideas, decide on one, and develop a plan
to make it happen.
e What can the Government do to help with this?

10 mins | Report back
10 mins | Final Q&A, Simon Discuss key messages with the group.
thanks and
next steps
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Health Research Strategy

NEW ZEALAND HEALTH
RESEARCH STRATEGY

2017-2027

EXCELLENCE
COLLABORATION
TRANSLATION
IMPACT
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Research Ecosystem

R&D System Innovation System Outcomes:
R&D Funding ks . . B Mstouranga
Private Sector Government Overseas ' Business Innovation
Contracts
@ End Users
R&D Performing Entities Private Sector
Public Sector
General Public
R&D Skills Pipeline Employ Competition
Finance Education System Immigration
Supplies
a\ Used by Regulations
Researchers d
Infrastruture Supports i . Used by Contributes
Domestic International to
Comms
Infrastructure
Stock of Knowledge i
R&D Outputs Contributes to i 9 X i
Domestic International

Market

Accessibility
(&’ Internal Collaboration

Collaboration
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Government Investment in R&D

Government target is to raise Publicly funded R&D will grow
economy-wide R&D to 2% GDP significantly following Budget 2018

y Economy-wide R&D spending
' and 2% GDP target, Sm

Public funding of R&D remains
lower than OECD average 5

Business, Government and
Higher Education all performed
more R&D in 2016.

2014 2016
2002 2004 2006 2008 2010 2012 2014 2016 l I g] 2_46m S-] 60 2m
O 2% GDP . Economy-wide R&D Business
—— S622m sS654m
Business R&D is growing strongly lIIIIlIl
Government
.:""', Business expenditure i [ P,
! onR&D, $m 1 S817m S877m
Higher
2012 ] 1,193 Education
2014 ] 1,246
| Tk
e o Total $2685m $3133m

2017 (modelled) 1,840
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Government Investment in R&D

Total public support for science and
innovation is forecast to increase to
around $2 billion by 2022.

2020

$1985

million

2018

$1579

2016 million

%1396

million
2014

*1160

million
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Government Investment in R&D

Figure 39 Proportion of research expenditure by type

100%
75%
50%
25%

0%

2002 2004 2006 2010 2012 2014 2016

M Basic Research M Applied Research M Experimental Development
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Government Investment in R&D

Our science system s relatively small... ...but highly productive
Proportion of GDP spenton R&D E E Publications per sm higher education
(latest available data) - and government research expenditure
New Zealand 1.23%
Denmark | 2.969%
Finland | 2.90%
Ireland  — 1.54%
Israel e .25
Singapore —_————— 2189 Publications perrescancher
Switzerland -+ 3.42% b b
Australia e 2.11%
OECD | 2.389%

Publications in top 1 per cent
most-cited worldwide

Source: Research Science & Innovation System Performance Report (2018)
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Government Investment in R&D

NZ has high international
collaboration rates

— Proportion of publications
= @ with international

co-authorship
Our economic sophistication is falling

behind the global frontier

Academic-business collaboration New Zealand’s world economic complexity rank
remains low

Academic-business-
co-authorship

2000 2008 2015

ﬁ University research
funded by business

6.2%

Source: Research Science & Innovation System Performance Report (2018)
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Government Investment in R&D

Business R&D expenditure is low... ...but growing strongly
Business expenditure on R&D as % GDP Business R&D increased by

4/ (latest available data) $356m (29%) from 2014-16
New Zealand I 0.63%
Denmark | ———— | 1.89%
Finland e 1.93%
Ireland | —— 1.09%
Israel e —— 3.0 3%,
Singapore ——l] 1.34%
Switzerland I 2.43%
Australia ey 1.19%
Innovation rates are low Start-up investment

has quadrupled over
ten years
Proportion of firms reporting innovation
\ (latest available data)
2006 2017

New Zealand I 49% S S
Denmark | 49% 21 m 87;“
Finland - 55% Investment Investment
Ireland e 61%
Switzerland | 75%
Australia ) 669%

Source: Research Science & Innovation System Performance Report (2018)
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Government Investment in R&D

Figure 16 Share of R&D expenditure by Industry
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Research Workforce

* 91 + Research Organisations M .
e 24,900 FTE researchers

o « 32,000 including technical

$ o and research support staff

: 10,000 i g ° 32% women, 68% men
* < 2% Maori and Pacific

E.000
6,000

4000

0000 .
3

4 5 6

B Rescarcher I Studest ressanchar Technicun I Supgert stall
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R&D funding by source and destination 2016

SOURCE RECIPIENT
Higher education
$272m Higher education
$960m
Government
$1,193m Government
$654m
Overseas: $265m
Other: $98m Business
$1,602m
Business
$1,386m
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Sector snapshot

Business

Knowledge—general Government

5m, (+15%)

Other $146m, (-10%)

Environment
$315m, (+13%) :

Economic framewor
S50m, (-18%%)

Higher Education

Primary industries

$542m, (+22%) I Data

e
u

anonymised or

not available
Cultural understandin Enengy.:>105m, (-8%)
S84m, (+#22%)
Law, politics, an
community services

$93m, (+31%)
Educationandtra inirg/ .

$119m, (+5%)

Manufacturing
S642m, (+28%)

Health $378m,
(+26%)

Commercial services/

= Information and Construction and
andtourism $133m,
(+105%) communication transport $190m,
services $335m, (+51%)
(+10%)
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Vision Matauranga

Monday February 12, 2018 Last updated 00:06AM

Tuaropaki punts on hydrogen power

09 Feb 2018 14:36 PM

&

i \4
' E RERE!
Employment Rangatahi
Enterprise Regions
Education
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Delivering benefit for NZ?

Mobilisation of knowledge
through connections with
those who are going to use it

Greater engagement with
research in businesses

Research quality bias
between basic and applied
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eResearch e ResearchNZ

* Modelling of ecosystems or economies

* Exploration of human genome structures
e Studies of large linguistic corpora

* Integrated social policy analyses

* Principle features of e-Research include

» Use of grid-computing technologies

* Data-intensive activity
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The Strategic Science Investment Fund

2016/17 2017/18
ACTUAL
Advanced Genomics Research New research centre for the whole science sector that also grows $5m
Platform excellent genomics research capability in New Zealand
1L Q
Australian Synchrotron A particle accelerator that generates high-energy light, used for $0.9m ?pr:? .
imaging and experimentation across many research disciplines development
Located in Melbourne, Australia
Enhanced Natural Hazards Geonet’s hazard monitoring and warning capability $3m $3m
Monitoring
Nationally-Significant 26 long-term research resources including longitudinal climate data $191m $19.1m
Collections and Databases herbania, geological samples, land information and biobanks.
New Zealand eScience Supercomputing and support services for New Zealand research $7.2m $7.2m
Infrastructure (NESI) projects and programmes
New Zealand Genomics Ltd Genomics, bioinformatics and biolT services for New Zealand research $22m
(NZGL) projects and programmes
Research and Education A high-performance broadband network designed to send large $4m $3m
Advanced Network for New amounts of research data between researchers, without loss and at
Zealand (REANNZ) very high speed (1-100 Gb/s)
Research Vessel Tangaroa A deep-water research vessel capable of operating in the EEZ and $4.6m $111m
Antarctic ocean; enables New Zealand's offshore marine research
Square Kilometre Array (SKA) A proposed radio-telescope array (to be constructed in the Southern $11m $1m

Hemisphere over the next decade)
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Data Science

1. Deliver excellence: Produce excellent, cutting edge, dynamic and paradigm-shifting data science
research.

2. Grow capability: Grow the scale, depth, excellence and impact of New Zealand'’s data science
research community, with world-class academic leadership driving deep excellence in defined
areas of data science. The Platform should build on existing expertise and attract top researchers,
both senior and emerging.

3. Leverage collaboration: Foster and grow international and national connections between
researchers and across institutions.

4. Enable New Zealand researchers to access innovative and advanced data science methods to
tackle research questions and real world problems. The Platform will develop data science
approaches, methods, tools and technologies that can be accessed by New Zealand researchers.

5. Deliver additionality: Provide fresh thinking, new people, new and expanded research, new
collaborations and impacts that would not have happened without this investment.

6. Give effect to the Vision Matauranga policy.

HIKINA WHAKATUTUKI
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Contestable Funding — The Endeavour Fund

* Endeavour is open to any topic except health benefit
research (which is overseen by the Health Research Council)

» eResearch applications are welcome

* In terms of government signals eResearch could contribute
to many of these

» eResearch expertise is already contributing to many areas of
existing funding eg;
* Genetics
* Artificial Intelligence
* Location based mapping
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Contestable Funding — The Endeavour Fund

* The government, in the Endeavour investment plan signals
the following areas as important:

* Creating and growing knowledge intensive industries
* Supporting the transition to a low emissions economy

* Take account of broader government policy and strategy

documents
* Give effect to Vision Matauranga
* Leverage wider investment and knowledge, in NZ and overseas

* Excellent research, with high potential impact in areas of future
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Thank you
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