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In Confidence

Office of the Minister of Research, Science and Innovation

Chair, Cabinet Economic Development Committee

Draft Research, Science and Innovation Strategy for Public Consultation

Proposal

1

This paper seeks Cabinet’s agreement to release the attached draft Research, Science
and Innovation (RSI) Strategy, Kei Mua Te Ao, for public cerisultation.

Executive Summary

2

In September 2018, Cabinet agreed that | wouid-develog a strategy for the RSI portfolio
[CAB-18-MIN-0453]. Following a series of worksheps:in late 2018, | have developed a
strategy which | now seek Cabinet approval to reiease for consultation (attached at
Annex One).

This Government is committed\to ‘an includsive, sustainable, and productive New
Zealand. We have set amuitious goa!s across all of our activity, such as transitioning to a
zero-carbon economy-by. 2050, ensuring everybody has a warm, dry home, and making
New Zealand the best place in the world to be a child. At the centre of our approach is
giving more New Zealanders capabilities to enjoy good wellbeing. We are also building a
modern eccinomy thatproduces and exports higher value goods and services, one that
protects the environment, and supports our regions and the Maori economy to grow.

Achievingthese goals requires fresh thinking and better ways of doing things. RSI will
play.a-crucial role to help deliver these. By systematically exploring problems and
opportunities through research we generate new knowledge. This helps us to
understand and address social and environmental challenges, as well as generate new
ideas and technologies. By applying this knowledge through innovation, we can develop
capabilities and services that can make a real difference to our people and our
environment.

To reflect the importance of RSl in achieving our goals, this government has set a target
to raise research and development (R&D) expenditure to two per cent of GDP by 2027.
We have seen strong growth in recent years across our RSl investments, both in the
public and private sector, and we have already committed to significant action towards
our two per cent goal by implementing our R&D Tax Incentive. But this is only the first
step. We need to continue to grow our public and private investment over the next eight
years and beyond.

The draft strategy is designed to help guide future investments and other activity in the
RSI portfolio. It signals few specific investments, and instead predominantly focuses on
themes and activities that | believe will, over time, optimise the performance of the
system. It operates at a system level, considering the big building blocks of people,
investment, institutions, infrastructure, regulation, and government. It is complementary
to activities and strategies recently considered in other portfolios, including our recently
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launched Industrial Strategy From the Knowledge Wave to the Digital Age, and our
forthcoming Economic Strategy. It also includes a strong signal that we need to increase
RSI activity directed towards supporting more effective public services and research of
relevance to Government.

7 The draft strategy, Kei Mua te Ao, sets an ambition for us to position our RSI activities at
the global frontier of knowledge an innovation. By this | mean knowledge at the leading
edge of what the world knows and can do. This means introducing products, services,
and processes that are new to the world, solving problems that nobody else has solved,
capitalising on new areas where nobody else is yet successful, and making thermast of
the opportunities that are unique to us. It also means investigating areas where Nevy
Zealand is the only country likely to do so.

8 The concept of connections is at the heart of this draft strategy. Withcut-stiorig
connections we will struggle to bring together diverse ideas, knowledgs, capabilities, and
the investment needed to innovate at the global frontier. Weeed to build denser, richer
networks of people, ideas, and resources to encourage ease ¢f transaction between
innovators and entrepreneurs, and the beneficiaries or.usersof the knowledge and
innovations they create.

9 | propose that people and talent sit at the heart of this draft strategy as the key vehicle
for enabling strong connections. Embhedded\within the heart of the concept of talent is
that of diversity. It is only by comkining diverse ideas, backgrounds, knowledge, and
experience that we will we truly‘irinovate at the global frontier, and have a research and
innovation system that reflects the heeds of our society. Extending the ability of our RSI
system to engage productively-with"Maori is core to this, and it is my intention to co-
design our approacki here with Wlaori stakeholders to ensure that we are designing
effective solutions:

10 Following public_consultation on the draft strategy, | propose to bring a final version to
Cabinet for consideration later this year or early next year.

Backgi'cuynd

11 This Government is committed to an inclusive, sustainable, and productive New
Zealand. We have set an ambitious agenda to achieve that outcome. We are bringing
fresh energy and thinking to tackle big challenges, such as transitioning to a zero-carbon
economy by 2050, ensuring everybody has a warm, dry home, and making New Zealand
the best place in the world to be a child. At the centre of our approach is giving more
New Zealanders capabilities to enjoy good wellbeing; enabling them to lead fulfilling lives
with purpose, balance and meaning.

12 We are building a modern economy that is fit for the 21st century and beyond. That
means being smarter in how we work. It means an economy that produces and exports
higher value goods and services, one that protects the environment, supports our
regions to grow, and one that makes sure all New Zealanders share in the rewards of
economic growth. In particular, we are committed to strengthening and consolidating the
growth in the Maori economy.

13 We also want every New Zealander to have access to world-class education and

healthcare, live in a home that is healthy and in a community that is safe, and to realise
their potential.
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Achieving these ambitious goals requires fresh thinking and better ways of doing things.
This vision can’t be delivered with the same old approaches. We need new ideas,
innovation, and new ways of looking at the world, as well as the ability to share and work
with the knowledge and ideas we and the world already hold.

RS will play a crucial role to help deliver Government’s agenda

15

16

17

By systematically exploring problems and opportunities through research, we generate
new knowledge. This helps us to understand and address social and environmental
challenges, as well as generate new ideas and technologies. By applying this krnicwledge
through innovation, we can develop capabilities and services that can make a reai
difference to our people and our environment. By turning this knowledgedirito,new
products, processes, services, or solutions to social and environmeniai pratlems, we
can reduce our emissions, preserve and protect our environment;create-fulfiiiing, high-
value jobs, and increase our wellbeing.

Not only is RSI critical for the achievement of these goais, innmariyinstances it is the
only way of making progress. These activities are sorie of the rnost important we
collectively undertake to secure an inclusive, susiainahie, aiid productive future for New
Zealand.

To reflect the importance of RSI in achieviing our goals, this government has set a target
to raise research and development (R&D) expenditure to two per cent of GDP by 2027.
While ambitious from our currentesiiiori,-our two per cent goal is modest by
international standards. Currenily.New Zealand’s gross expenditure on R&D is 1.37 per
cent of GDP, well belowthe CECD average of 2.4 per cent. Two per cent should be
considered a minimum towards-which we make defined steps, not an aspirational target
with a moveableend date.

We have already ¢emmitted (o significant action in the RSI portfolio

18

19

20

21

22

We have aiready committed to significant action in the RSI portfolio by implementing our
R&D TaxAricentive, giving a 15% credit rate to businesses conducting eligible R&D, with
thé-aim of lifting private sector R&D towards our two per cent goal. At just over $1 billion
over four years, this is a major initiative, and an important foundation for the further action
we need to take.

Two per cent will not be achieved through the private sector alone. Increased public
investment in RSI will also be important to diversify our economy, and encourage new
industries and companies to innovate.

Across the OECD the average ratio of public to private expenditure is around 40 to 60 per
cent respectively. In New Zealand it is around 45 to 55. Lifting business investment in R&D
to 60 per cent of our total R&D spend between now and 2027/28 will require growth in
business R&D spend of around 10 per cent per annum. Businesses will require support
to get there, possibly in addition to our R&D Tax Incentive.

This support could take different forms, including addressing wider regulatory settings that
hold back innovation. Likely measures include addressing the loss continuity rules, which
discourage start-ups from expanding rapidly, and the feasibility expenditure rules, which
discourage all firms from tackling difficult issues where success is not guaranteed.

Even if we are able to increase business spending by 10 per cent per annum, we will need
to continue to grow our publicly-funded R&D to complement private investment in the order
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of an additional new $150 million every year, to an estimated total annual new spend of
$1.5 billion by 2028. In aggregate, this equates to a ten-year new spending commitment
of $8 billion. Any reduction in our existing R&D efforts will mean we will be unable to
achieve our two per cent target.

Total expenditure on R&D required to achieve two per cent goal, $m
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Progress-to\date \shews positive growth — but we need to keep investing

23 Over.the past ten years, we have seen significant growth in our R&D activities. As noted
above, this does not place us on a par with other countries, but does indicate a positive
trajectory for the future. More is required to get us close to our target. The figure below
sets out our total research activity by expenditure split between Government, Higher
Education and Business. Our largest areas of activity are Primary Industries,
Manufacturing, ICT, Health, and Environment.
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Expenditure on research by purpose of research and sector, 2018’

Business

M Government
Knowledge — general

Other $164m, (-7%) $85m, (-6%) [ | Higher Education

Environment
$362m, (+21%)

Economic framework
S67m, (+49%)

Primary industries
S680m, (+27%)

\

Emzrgy S187m,
1439
ﬁ‘:'.a prek)
Q
"

Cultural understanding
$136m, (+15%)

Law, politics, and/M
community services
$64m, (+0%)

Education and training
$122m, (+8%)

Manufacturing
S670m, (+7%)

Health $528m,/ QN
(+48%) /
\J
Coa \
Construction and

Information and  transport $225m,
communication (+29%)
services $431m,

(+40%)

Commercial services/
andytourism '$252m,
(+91%)

24 Ali_bur major research sectors show growth over the last ten years, but also different
patterns of expenditure across business, government, and higher education.

! The percentage values indicate the change in values since 2016.
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Expenditure on research by purpose of research and sector $m?
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Our innovation performance

25 New Zealand pride%-itself oniits ‘number 8 wire’ attitude. However this does not translate
into transformaticnal inncvation. On many RSI indicators New Zealand performs poorly.
By international\stancards we have low levels of R&D, low levels of ‘new to market’
innovation, and lew entrepreneurial experience.

26 Inresponse 10 a pressing problem in our innovation system, we have recently acted to
bridge the gap in our early stage capital markets through increased funding to the New
\,aland Venture Investment Fund. This will help more of our innovative firms scale up

more quickly into global ventures.

27 Our recently launched Industry Strategy, From the Knowledge Wave to the Digital Age,
sets out our plans to grow New Zealand’s innovative industries. Our RSI activity has much
to contribute to the industries that form the initial focus of that plan: food and beverage,
agritech, forestry and wood processing, digital technology, and construction. RSl also has
a complementary role in innovation, which is to generate and advance new industries at
the global knowledge frontier that will grow our wealth and wellbeing into the future; areas
such as aerospace, health technology, our creative industries, and renewable energy.

28 Under the government’s Industry Strategy, we will be working with a range of partners
on Industry Transformation Plans (ITPs). The first ITPs will be in food and beverage,
wood processing and forestry, agritech and digital technologies. The RSI system and
this strategy will be crucial levers for ensuring that we can support these sectors to

2 The figures in this chart and the previous chart show expenditure rather than sources of funds. That is, the ‘business’
figure shows the value of research performed by business, rather than funded by business. For example, $256m of the
total $2,150m business R&D in 2018 was funded by government, but is all shown as business expenditure. The
‘government’ figures in these charts mostly represent the value of research performed in CRIs, but $133m of the $784m
total in 2018 was funded by business.
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transition over coming years and to reach their full potential within a more productive,
sustainable and inclusive economy in 2050. Our science and frontier innovation activity
will be vital to solve challenges around emissions, for example, and to support
businesses to take their products and services to a global market.

Raising our wellbeing through RSI is about more than just the economy. It is important
that we raise our levels of research, science, and innovation across Government
Departments, District Health Boards, Local Authorities, and other public-sector actors.
We are going to need new solutions to problems that affect the whole of New Zealand;
our changing climate, changing population, and challenges in environmental proiection,
conservation, public health, and social services.

In researching and innovating to address these problems and opportarities, we have the
ability not only to improve the wellbeing of New Zealanders through mere effective public
services, but generate solutions that could have global impact if adepted-elsewhere.

Developing the Strategy

31

32

33

34

35

During November and December 2018, officials-fram MBIE-eld a series of workshops in
Dunedin, Christchurch, Wellington, Palmerstoin No:th, New Plymouth, and Auckland, as
well as numerous one-on-one meetings with stakeheciders and Government
Departments. The workshops were atténded by a mixture of researchers, businesses,
and other stakeholders. The workshops took'a broad focus, asking what the critical
problems and opportunities facing RS iv”New Zealand were and what actions could be
taken to address those.

A wide range of ideas were obtained from workshop attendees. However, the key
challenge raised-atall'\workshops and which formed a common thread underpinning
many other comments was that of connections. Participants often noted that New
Zealand’s weal_innovation performance was related to lack of connection and exposure
to globai-markets and ideas, and a focus on domestic opportunities of limited scale.

Many participants noted difficulty in accessing the work going on in research institutions
(both-Universities and Crown Research Institutes), citing low visibility of that work, and
pceor connections between researchers and the potential users or translators of their
research. All participants reported difficulties in understand what funding and
opportunities were available to them, connecting to investors and capital, and accessing
global knowledge to understand how their ideas fit into a bigger picture of activity.

The lack of depth and scale in many of our areas of cutting-edge activity was also cited
as a reason for, and barrier to, connections within our RSI activity.

Participants, particularly from the business sector, also sought greater clarity of role and
thinking from Government on the function of innovation as opposed to research. There
was a request from some participants that a new strategy not treat innovation simply as
a function of translating research findings into products, but that it consider innovative
organisations and businesses as important generators of knowledge within themselves,
with unique requirements and considerations.

The new RSI Strategy — Kei Mua te Ao

36

In September 2018, Cabinet agreed that | would develop a strategy for the RSI portfolio
[CAB-18-MIN-0453]. Following the feedback received from the workshops noted above, |

amn6y3gamO0 2019-10-31 08:42:06



have developed a strategy which | now seek Cabinet approval to release for consultation
(see Annex One).

37 The draft strategy | have developed is intended to guide the RSI system in New Zealand,
and Government’s actions within that system. The system consists of a large number of
complex interrelated activities. The strategy consequently deals at that system level with
the ‘big building blocks’ — people, institutions, infrastructure, regulation, investment and
government. It signals few specific investments, and instead predominantly focuses on
themes and activities that | believe will, over time, optimise the performance of the system.
It is complementary to activities and strategies recently developed in relaticii te other
portfolios, such as the New Zealand Health Research Strategy and our recently launched
Industrial Strategy From the Knowledge Wave to the Digital Age. Public cansuitatich at a
sector level is key to identify opportunities from this complementarity:

38 Much of the work in the RSI portfolio over the last five years has focused-on ensuring our
investment systems are fit for purpose and work well togetaer.to support the full range of
research, science and innovation activity. Our R&D Teax Incentive; the largest and most
recent addition to this system, will have a transicimatiaral“impact on New Zealand
businesses. Our next tranche of work will focus-on.ensuringthat the other components of
our system — people, institutions, regulation and'government — are working in concert and
set up for success.

How this draft Strategy aligns across governmer.t

39 We have determined twelve priorities>we want to focus our efforts on as a government.
These are —

Build a productive, sustairiable and inclusive economy

Growiand'share New Zealand’s prosperity

Suppciting thriving and sustainable regions

Deliver responsible governance with a broader measure of success
Transition to a clean, green carbon neutral New Zealand

SN -~

Impgroving the wellbeing of New Zealanders and their families

5. Ensure everybody who is able to is earning, learning, caring or volunteering
6. Support healthier, safer more connected communities
7. Ensure everyone has a warm dry home

8. Make New Zealand the best place in the world to be a child

Providing new leadership by Government

9. Deliver transparent, transformative and compassionate Government
10.  Build closer partnership with Maori

11.  Value who we are as a country

12.  Create an international reputation we can be proud of

40 | expect the new knowledge and ideas generated by our RSI activities will contribute to all
of these priorities. RSl is an essential input to any transformational change. Over time, |
expect to continue to align our RSI activity to all of these priorities, and understand the
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43

44

45

46

47

gaps and opportunities we can address. Research, science and innovation are at their
most powerful when linked to clear purpose.

In the near term, RSI will make specific contributions to the priorities where it is best placed
to do so.

For example, supporting a transition to a clean, green, carbon neutral New Zealand is
a central part of our RSI efforts. Our environmental research covers not just climate
change, but biosecurity, conservation, fresh water, and numerous projects in related areas.
The draft Strategy sets out an example of how our RSI system functions praciically to
support Government priorities, considering research, science and innovation ‘on ‘climate
change (page 10).

RSI will grow and share New Zealand’s prosperity and suppert) thriving and
sustainable regions by generating knowledge and ideas that improvedne productivity of
our existing economy, and help generate new products and indusiries. Harnessing the
energy and invention of our excellent research and innovative firins will accelerate our
prosperity and create new jobs and opportunities in gix regions as well as our main centres.
Government and industry investment in R&D across Primary Industries, Manufacturing
and ICT has grown significantly over the last ten’ years;, and our R&D Tax Incentive will
help accelerate this further.

Under these priorities, this strategy cennects to and complements our Industry Strategy,
From the Knowledge Wave to thieDigitai-Age. Both have a focus on innovation as a critical
input for a more productive economy> This draft RSI strategy mainly focuses on frontier
innovation, whereas the industry sirategy considers ‘behind the frontier’ adoption and
diffusion of knowledge and tecihnology already known to the world. Innovation ‘at the
frontier’ and ‘behind thefrontier’ are complementary, and both strategies are designed to
reinforce the others’ key-goals without duplicating effort across portfolios.

These-distincticns are not clear cut in real life, and for this reason, we expect flexibility and
cross-contribution across both strategies. The RSI system will generate new ideas,
mnovatioris and technology which specifically contribute towards achieving the
preductivity goals that will be set out in the Industry Transformation Plans developed as
part of the Industry Strategy. The RSI system already makes large and significant
contributions to productivity in food and beverage, agritech, digital technology, and forestry
and wood processing, and we expect this to continue. Equally, there will be opportunities
and emphasis within Industry Transformation Plans to identify and diffuse valuable frontier
innovations, both domestically and globally; they will consider industry transformation
alongside support and development.

| also expect RSI to be a critical input across all of the shifts envisaged in Government’s
Economic Strategy. RSI activities globally are a major driver of improvements in
productivity, and we expect that to be true in New Zealand, particularly when it comes to
enabling and building innovative industries. However, RSI also has a mission-critical role
to play across creating sustainable and affordable energy systems, maximising and
improving the sustainability of our land use, and revitalising regional economies.

| expect RSI to contribute strongly to supporting healthier, safer more connected
communities and to making New Zealand the best place in the world to be a child.
In particular our ongoing work implementing the New Zealand Health Research Strategy,
jointly overseen by MBIE, Ministry of Health (MoH), and the Health Research Council
(HRC), is focused on ensuring that Government’s investment of almost $200m per year
in health research is being directed to areas of relevance and need in the New Zealand
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health system. The prioritisation framework developed by the HRC with support from
MBIE and MoH has recently been published. This is an action from the Health Research
Strategy which aims to achieve continuous improvements in alignment between our
health research and the needs of our health system.

We have more to do in terms of our social science responses to support these priorities.
We need to consider innovation in our public services and what our RSI system can do to
provide knowledge and support to help public services identify the changes they need to
make to accelerate progress on Government’s priorities. Ensuring our approach to
innovation encompasses public services as much as business is a key theme o this draft
strategy.

We are clear on our need to build closer partnership with Maori, angthe RSi system is
one place in which we will be able to extend our partnerships and remcve-hatriers to Maori
participating fully. This strategy sets out our initial ideas on_how we wiil-go about doing
that.

There are current activities and future opportunities for RS in terms of creating an
international reputation we can be proud of. For @ smail country, and a producer of
around 0.2% of the world’s research, we already.punch-above our weight in certain fields
of research, with a strong reputation in areas such-as agriculture, geological hazards, and
health. Our vision for this strategy is that New Zealand will become a global innovation
hub, and that means extending the giobal reach of our innovative firms and public services
to match that of our most excellent-izsearch.

As we proceed to implerient this strategy, | plan to deepen our analysis of the contribution
RSI is making to ouf jpricrities;-to help identify alignment and duplication, and consider
where RSI can bring warld-teading knowledge and innovation to bear on our collective
challenges and opportunities.

Content of the dratt strategy

52

The\draft strategy consists of the following key elements.

52.1 ~ An ambition to focus our efforts in the RSI portfolio at the global frontier of
knowledge and innovation. This means generating solutions, services, and ideas
at the leading edge of what the world knows and can do. It means introducing
products, services, and processes that are new to the world, solving problems that
nobody else has solved, capitalising on new areas where nobody else is yet
successful, and making the most of opportunities that are unique to us. It also
means investigating areas where New Zealand is the only country likely to do so.
This is an appropriate focus for activities centred around generation and use of
new knowledge, and complements our work in other portfolios which focuses on
embedding proven knowledge and technologies in existing industries and public
sector activities. It is this concept that gives the strategy its name, Kei Mua Te Ao.

52.2 A focus on improving connections as the key organising challenge for our
research and innovation system. Improving connections is important in many
aspects of our RSI activity: within New Zealand’s research community; between
researchers and end users; and internationally to experts, business communities
and markets. Weak connections can limit the flow of information, knowledge,
capital, and ideas within parts of system, both domestically and abroad.
Strengthening these channels will help us build create denser, richer networks of
people, ideas, and resources. We need to encourage ease of transaction —

10
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between innovators and entrepreneurs, and the beneficiaries or users of the
knowledge and innovations they create. This needs to happen between institutions,
across different spheres and types of activity, and internationally as well as
nationally. We want to create a fluid, dynamic marketplace where knowledge is
shared and used easily in the right places at the right times. Connections in the
draft strategy is added as a key pillar alongside excellence and impact as the main
organising concepts for our investments and activities.

52.3 Five areas for action will support progress in the ambitions outlined above. These

are —

amn6y3gamO0 2019-10-31 08:42:06

Making New Zealand a magnet for talent. People are<at-the hieart of
research, science and innovation, and excellent /people. are vital to
achieving the goals of this strategy. Specific initiatives-to-dievélop, attract,
support, and retain the most talented researchers and-entrepreneurs in
the world will be transformative to our RSletfaits, iii New Zealand.

Connecting research and innovation. The concept of connections is at
the heart of this draft strategy. Withoutstrorig connections we will struggle
to bring together diverse ideas, Kricwledge, capabilities, and investment
needed to innovate at the \global frontier. We are going to organise our
efforts around two main-themes — developing a best practice research
commercialisatici system, ‘@nd enhancing international connections.

Start-up?Scale-up:Our innovative start-up firms will be a central
element of ol future economy. Hi-tech high-growth firms generate new
jobs, < alternaiives to emissions-intensive industries, and new
opporiunities for New Zealand’s future. Furthermore, growth in
productivity in businesses is linked to export readiness. We need to grow
tihe-riumber of startups in New Zealand, along with the opportunities for
them to scale, by ensuring they have access to the support they need at
each stage in their life journey, from idea to seed to expansion.

Scale fosters greatly increased connections by concentrating activity in
particular areas or towards particular goals. We know this concentration
is critical to successful innovation — specifically a large number of people
in networks interacting and exchanging information. As a producer of
around 0.2 per cent of the world’s research, we must also recognise that
we cannot do everything well. Building our competitive advantage on the
global stage means building scale and depth in areas where we think we
can make a unique contribution at the frontiers of innovation.

Towards an extended Vision Matauranga. Vision Matauranga is our
current policy document that describes the interaction of Te Ao Maori and
New Zealand’s RSI activities. While this policy is strong and fit for
purpose, we need to extend the reach and scope of it by developing new
initiatives and policies that work effectively within and around Te Ao Maori.
This will require close consultation and collaboration with Maori
stakeholders to ensure our actions effectively support our shared
outcomes. It is my intention to use a co-design approach here with Maori
stakeholders to ensure that we are designing effective solutions.

11



o Building firm foundations. We need to continue to ensure that the basic
building blocks of our RSI system are working well and fit for purpose.
Part of our work will continue to focus on funding, institutions, and
infrastructure to support our overall principles of excellence, connections,
and impact.

Choosing our areas of focus for the scale-up element of the strategy is a key tactical decision

53 As noted above, building focus and depth in certain areas of our RSI activity will be an
important goal for the RSI portfolio, as well as continuing to support a broad specttum of
research and innovation activity. | propose that we concentrate our efforts to build\scale
in areas of emerging opportunity, disruption, or critical need to New Zealand-

54 Our areas of focus will fall in one or both of two categories:

54.1  Where we can genuinely expect that New Zealand kigs ar wiii be able to build a
sustainable competitive advantage on the world«stage. <\These may include:

o Opportunities for shifting from voiume-io.vaiue

o Areas complementary to existirig strengths or other opportunities

o Areas with no obvicus globa! leader where New Zealand has a head
start

) Where New Zealard has an inherent advantage based on our unique

heritage ‘or.rescurces
54.2 Where New Zeaiand faces a unique challenge or has a specific need.

55 Based.on thiese criteria, | plan to seek and test ideas for initial areas of focus through the
consuitation ‘orocess. While the draft Strategy is open on possible areas for focus, it also
indicates that these will need to be seen in the context of work already announced in our
Industry Strategy, From the Knowledge Wave to the Digital Age, our forthcoming
Eccnomic Strategy, and the parameters set out in this draft strategy; in particular, that our
RSI activities should focus on activities at the global knowledge and innovation frontier, to
complement and support related activities in other portfolios. The draft Strategy notes that
From the Knowledge Wave to the Digital Age already proposes frontier innovation work
on aerospace, renewable technology, and health technologies, and seeks feedback on
these and other areas.

56 Building depth and scale doesn’t mean cancelling existing research investments to focus
on a narrow range of activities. Instead, it means taking a systems approach to focus on
supporting the key components of innovative systems — researchers, entrepreneurs,
technology, investors, capital, regulation, and public services.

I propose that we build depth in the ways best suited to individual focus areas

57 The draft strategy suggests that our mechanisms for achieving this will be a combination
of the mechanisms at our disposal and will be informed by the needs of the particular
area of focus. We are already seeking to build scale through our investments in the New
Zealand Venture Investment Fund and our approach to the next set of Technology
Incubators.
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58 In addition, we may consider —

58.1 Establishing a new Strategic Science Investment Fund (SSIF) platform, or
extending an existing one, if the area needs to scale up underpinning mission-led
science.

58.2 Using new talent mechanisms to attract leading global research talent in the area.

58.3 Supporting the relocation to New Zealand of global investment funds, startups,
and entrepreneurs in the area.

58.4 Establishing commercialisation facilities, such as technology incubators. cr.piiot
plants, with a specialised focus and expertise.

58.5 Supporting larger scale government-research-industry pariperships or dedicated
institutions in the focus areas.

58.6 Provide integrated and coordinated support tg tech startups and high-growth
firms for accessing overseas markets.

59 | propose that we consider more specific plans forintegrated use of our policy instruments
to build depth following the consultatiorior the drait strategy.

Consultation

60 Following Cabinet approval,-l propose to release the attached draft strategy for public
consultation. The questicns ipropose to consult on are attached at Annex Two.

61 | plan to invite submissions from the public for a period of six weeks in September and
October, foliewing.the release of the draft strategy. Following that, | will bring a final
strategy to Cabinetior approval.

62 The ollowingagencies were consulted during the development of the Cabinet paper: the
Departmeit of the Prime Minister and Cabinet, Treasury, Ministry of Education, Ministry
of Primary Industries, MoH, Ministry for the Environment, Department of Conservation,
Inland Revenue, Te Puni Kokiri, Ministry of Foreign Affairs and Trade, Land Information
New Zealand, Ministry of Social Development, Te Arawhiti, Ministry of Transport,
Department of Internal Affairs, the Health Research Council, and Callaghan Innovation.
The Prime Minister’'s Chief Science Advisor and the network of Departmental Science
Advisors were also consulted.

Financial Implications

63 There are no specific financial implications in this paper. The RSI Strategy will inform the
future Budget decisions to support the contribution of the RSI portfolio to progressing
Government’s priorities.

Human Rights
64 There are no human rights implications.
Legislative Implications

65 There are no legislative implications.
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Regulatory Impact Analysis

66

A Regulatory Impact Analysis is not required.

Gender Implications

67

There are no gender implications.

Disability Perspective

68 This paper is consistent with the Convention on the Rights of Persons with Disauiiities, the
New Zealand Disability Strategy and the Disability Action Plan 2014-2018

Publicity

69 | propose to release the attached draft strategy for public’ consuitation. This will be

accompanied by a press release. During the period of consuitation; | will seek to engage
with stakeholders across the RSI system to get feedback.and socialise the concepts we
propose.

Recommendations

The Minister for Research, Science and Inmavation rfecommends the Committee:

1

Note that Research, Science and_innovation (RSI) are a key means by which we can
achieve this Government’s pricrities.including increased wellbeing, transitioning to a zero
carbon economy, and-vuilding a modern economy

Note that our current national investments in RSl are low by international standards

Note that we-have-committed to raising our total expenditure on RSI to two per cent of
GDP,0y-2027 ~iobring us closer to global averages

Note thatinvestment in RSI has seen recent strong growth across all sectors, public and
private; but that more is required to get us close to our target

Note that our levels of innovation need to increase alongside our levels of research, both
in the public and the private sector

Note that in September 2018, Cabinet agreed that | would develop a strategy for the RSI
portfolio [CAB-18-MIN-0453], to guide our increased investment and ensure RSI
continues to make a strong contribution to our priorities

Note that | have developed a draft strategy, Kei Mua te Ao (see Annex One), which |
propose to release for public consultation

Note that the draft strategy consists of the following key elements —

8.1 An ambition to focus our efforts in the RSI portfolio at the global frontier of
knowledge and innovation

8.2  Afocus on improving connections as the key organising challenge for our research
and innovation system

8.3 Five areas for action to support progress in the portfolio —

14
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10

11

12

13

o Making New Zealand a magnet for talent
. Connecting research and innovation

o Extending our support for innovative start-up firms, and scaling up our
activities in key focus areas

o Extending our ambition for Maori engagement with RSI, by building on
the Vision Matauranga policy

o Ensuring our research institutions and infrastructure are werking well and
fit for purpose

Note that building scale and depth in areas of focus is an impertart-gcalfor the RSI
portfolio

Note that | propose to consult on building depth in areas.which aiz’complementary to the
sectors outlined in our Industry Strategy ‘From the-Knowiedge Wave to the Digital Age’
and speak to a range of cross-government-goals: including those outlined in the
forthcoming Economic Strategy.

Agree that | release the draft strategy attached at’/Annex One for public consultation, and
the questions for consultation attached at Anhex Two.

Agree that | am able to_make\ mirior corrections and amendments to the attached
documents prior to theiraeicase

Note that | propose to.bring.a final strategy to Cabinet for approval following consultation

Authorised for lodgerment

Hon Dr Megari-VWoods

Minister for Research, Science and Innovation
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Annex 1 — Draft Strategy for public consultation
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Annex Two: Questions for consultation

| propose to seek feedback on the following elements of the draft strategy during the consultation
period. | propose to accept general comments on the content and direction of the draft Strategy,
in addition to specific comments guided by the questions below.

Contributing to Government’s priorities

This strategy mainly operates at the level of the RSI system and deliberately corisiders gerieric
challenges and opportunities that will have the broadest impact on our researcn and innovation
activities. For this reason, it mentions few specific areas or sectors of research-and-innovation.
Nonetheless, for this draft iteration of the Strategy, we are keen to kear from researchers,
innovators, firms, and providers of public services on what the sysier-couid be doing to
accelerate progress on Government’s priorities.

The contribution of the research, science, and innovation system
Question 1:  Where do you think the RSI System can make the greatest contribution towards
the transition to a clean, green, carbon-neutral New Zealand?

Question 2:  Where else do you<see it makiing a major contribution?

Question 3: What else coula.else'the RSI system be doing to accelerate the progress towards
the Government's priorities?

Researching and'innovating towards the frontier

Question 4:/ /De you agree that the RSI Strategy should be focused on innovation at the
“frontier” (pushing out the leading edge of what the world knows and can do)
rather behind the frontier (adopting ways of doing things that are new to an
organisation but are already known to others)?

Question 5: In which research and innovation areas do you consider that New Zealand has an
advantage in solving problems that nobody else in the world has solved? Why?

Question 6: In which areas do you consider New Zealand has a unique opportunity to become
a world leader? Why?

Question 7:  What do you consider to be the unique opportunities or advantages available to
the RSI System New Zealand?

Question 8: What do you consider the RSI challenges are unique to New Zealand, so New
Zealand is the only country likely to address?

Question 9:  What are the challenges of innovating in the public sector? How do they differ
from those in the private sector?
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Our key challenge — Connectivity
Question 10: Do you agree that the key challenge for the RSI system is enabling stronger
connections? Why or why not?

Guiding Policy — Excellence
Question 11: Do you agree with the definition of excellence presented here as the best thing
possible in its context? Why or why not?

Question 12: How can we achieve diversity within our research workforce? What are the
current barriers preventing a diverse range of talent from thriving in the &S!
system?

Question 13: Do you agree that excellence must be seen in a global context, and draw from the
best technology, people, and ideas internationally? Why cr\why.qict?

Question 14: Do you agree that excellence is strengthened by stronger-connections? Why or
why not?

Guiding Policy — Impact
Question 15: What further steps can we take to improve our ability to measure the impact of
research?

Guiding Policy — Connections
Question 16: Where do you think weak coiiriections currently exist, and what are the barriers to
connections atpresent?

Question 17: What actions will. stimulate more connectivity between parts of the RSI system?

Question 18: What actiens will stimulate more connectivity between participants within the New
Zealand RSI system and those outside of it, including to potential users of
inngvation and to international experts, business communities and markets?

Actions'—Making New Zealand a Magnet for Talent

Question 19: What elements will initiatives to nurture and grow emerging researchers within
New Zealand, and to offer stable pathways to continue their research careers in
New Zealand need to be successful?

Question 20: What elements will initiatives to attract talent with unique skills and experience
from overseas need to be successful?

Question 21: What changes could be made to support career stability for researchers in New
Zealand? What would be the advantages and disadvantages of these
approaches?

Question 22: Do you agree with the initiatives proposed in the Strategy to support talent? Are
any changes needed for these initiatives to be successful? Are there any other
initiatives needed to achieve these objectives?

Actions — Connecting Research and Innovation
Question 23: What elements will initiatives to strengthen connections between participants in
the RSI system need to be successful?
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Question 24: What elements will initiatives to strengthen connections between participants in
the RSI system and users of innovation need to be successful?

Question 25: What elements will initiatives to strengthen connections between participants in
the RSI system and international experts, business communities and markets
need to be successful?

Question 26: Are there any themes, in addition to those proposed in the Strategy (research
commercialisation and international connections), that we need to take into
consideration?

Actions — Start-up”Scale up

Start-up:
Question 27: What elements will initiatives to support growth of start-ups need to be
successful?

Question 28: Are any changes needed to the initiatives-propesed.iri the Strategy to support
growth of start-ups? Are there any other initiatives needed to support start-ups?

Question 29: What additional barriers, includifig regulatory barriers, exist that prevent start-ups
and other businesses from-conducting research and innovation?

Innovating for the public good:
Question 30: What elements wiliiritiatives to support innovation for the public good need to be
successful?

Question 31: What-nublic good opportunities should our initiatives in this area be focused on?

Scale up:
Question-32: \What glements will initiatives to build scale in focused areas need to be
successful?

Question 33: Are any changes needed to the initiatives proposed in the Strategy to build scale
in focused areas? Are there any other initiatives needed to build scale?

Choosing our areas of focus

For this draft iteration of the Strategy, we seek input on the selection of possible areas of

focus. We will consider establishing around five focus areas, but, depending on the eventual
selection, are likely to introduce them over time, rather than immediately. In addition to the criteria
set out above, we invite stakeholders to consider the following factors in their suggestions —

- The ambition of this strategy to focus efforts in the RSI portfolio at the global frontier of
knowledge and innovation.

- Ways in which the RSI system can accelerate progress on Government’s goals.
- The focus areas already determined by From the Knowledge Wave to the Digital Age.

- Work already underway where we are already seeking to build depth and scale in the RSI
system.
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The following areas could be a useful start, and are highlighted in From the Knowledge Wave to
the Digital Age:

- Aerospace, including both autonomous vehicles and our growing space industry.

- Renewable energy, building on recent investments in the Advanced Energy Technology
Platform.

- Health technologies to improve delivery of health services and explore opportunities in
digital data-driven social and health research.

We invite comment on these suggestions and welcome input on other péssible focus
areas.

Actions — Towards an Extended Vision Matauranga

This section of the draft strategy signals our intention to ccnsuit and-collaborate further with
Maori stakeholders to co-design our responses and initiatives.--iom that perspective, we
consider the signals in the draft Strategy to be a start, rather'than a set of final decisions.
Nonetheless, we are keen on initial feedback in-ttie following areas.

Question 34: Does our suggested apprcach to-extending Vision Matauranga focus in the right
five areas? If not, where 'shouid it focus?

Question 35: How can we_ ensure the KSI system is open to the best Maori thinkers and
researchers?

Question 36: How, ¢can-we ensure that Maori knowledge, culture and worldviews are integrated
throughout our RSI system?

Question 37 How can we strengthen connections between the RSI system and Maori
businesses and enterprises?

Actions — Building Firm Foundations

Question 38: Do the current structures, funding, and policies encourage public research
organisations to form a coordinated, dynamic network of research across the
horizons of research and innovation? What changes might be made?

Question 39: Is the CRI operating model appropriately designed to support dynamic, connected
institutions and globally leading research? What changes might be made?

Question 40: What additional research and innovation infrastructure is necessary to achieve
the goals of this strategy? What opportunities are there to share infrastructure
across institutions or with international partners?

Question 41: What elements will initiatives in this area need to be successful?
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Actions — General
Question 42: How should the Government prioritise the areas of action, and the initiatives
proposed under each area?

Question 43: Do you have any other comments on the Strategy which have not yet been
addressed?

amn6y3gamO0 2019-10-31 08:42:06
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Our Research and

Innovation System

Institutions

Around 4,000 businesses in New Zealand
report performing R&D, with many more

engaging in innovation. We also have 8

and a number of independent research

We need to continue to ensure that our
research institutions are set up and well

Universities, 7 Crown Research Institutes,

organisations dedicated to research activity.

/The processes of research A
and innovation rely on fluid
connections between the
components of the system.
Those connections are a key

"

Qheme of this strategy. )

Our research, science and innovation system consists of people, institutions (including

research organisations and businesses), and infrastructure. Many people are engaged

day-to-day in innovating, researching and connecting with each other in a wide range of
activities that contribute to research, science and innovation.

/Much of our work
over the past five
years has focused

/Regulation

Regulation sets the scene for a lot of innovative activity
in our economy, although we have not yet been explicit

about its use or potential.

on ensuring our
funding systems are
fit-for-purpose and
work well together
to support the full
range of research,
science and

[ of knowiedge and ideas between research

We want to considei-regulatory systems approaches
to some of the Key. goals in this strategy. These can
be activity=specific, such as supporting our
innovative aerospace industry, or more

genelic,suechn-as enabling free transaction

iristitistions and businesses, and a strong

innovation activity.

Our next tranche of
work will focus on
ensuring that the
other components
of our system -

supported and to succeed as world-
leading producers of knowledge,
and that our businesses and

public services have access to the

25
research and support they need to ’!" o
Kbuild on and use that knowledge lﬂ

/ \

Research and innovation infrastructure is
housed in our businesses and research
institutions. Government directly supports'some
large parts of this - from research \v€ssels\to pilot
plants and particle accelerators.

We want to focus on sustainable provision of
future-focused infrastructure, in particular
our databases, collections, and
e-research infrastructure. We also
want to create or participate in
opportunities to share infrastructure
with our international partners.

X

/ \
Infrastructure W
|

\ |

N\,

i

/ _ceinmercialisation system.
N

people, institutions,

( People

Not including students, New Zealand has around 20,000
FTE researchers)of which around 40% work in business.

Pecnle arg at the heart of research, science and innovation,
and excellent people are vital to achieving the goals of this
strategy. We currently have few policies directly focused at
developing, attracting and retaining excellent researchers, or
nuturing their careers once in our system. Embedded in our
concept of excellence is the need to increase the diversity of
our researchers, and ensure greater opportunities for Maori.
We also need engaged users of research, and a n
general public actively interacting with the future

L possibilities of research and innovation.

Investment

Both Government and businesses invest in the
research and innovation system - and this investment

needs to grow. More detail on our investment system
is shown on the next page. Qs

N

regulation and
Government - are
working in concert
and set up for
\_success.

/

Government

The Government works in this system
through setting the overall strategy

and direction, investing, ownership of
some institutions, and creating enabling
regulatory frameworks.

Government, and the public services
it provides, is also an important user
of research and innovation, to inform
decisions and provide better and more
effective public services across social,
health and environmental functions.

MBIE functions as system steward
across all domains of research, acting
on behalf of Government for
the research system.
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Our Investment System

We think about investment in research, science and innovation as ocurring over
three horizons - generate new ideas, develop emerging ideas, and leverage proven
ideas. Activity in horizon one will usually be close to application, and would normally
be development of a new public service, or a new product by a firm. Activity in
horizon three will be more fundamental research or development of ideas that will
take many years to be used.

It is important that our activity is spread across these horizons, and that Government
maintains an appropriate role as an investor proportionate to the spread of public
and private value. Government will be a major investor in horizon 3 research (for
example via the Endeavour fund), but a minor investor in a business developing a
new product (for example, via the R&D Tax Incentive). In horizon 1, value can also
arise from the use of research in delivery of specific public services. This is not the
broad social value arising from knowledge, but the specific social value arising from
better public service delivery. Investment and decisions here are best made by the
public sector entity charged with delivering the service.

Horizon 3
Generate New Ideas

Social Value
Returns to
society from new
knowledge

@%

§

Horizon 2
Develop Emerging Ideas

@ rivate Value
Returns to individuals

and firms from
applied knowledge

el

Horizon 1
Leverage Proven Ideas

Public

Use of

development and innovation activity, from blue-

skies investigation to applied R&D. All of this '
activity is important, and needs to be supported in
balance across the system.

We support this activity with complementary i
mechanisms. Stable long-term institution

Strategic Science
Investment Fund

delivery
(\(\ N
Our investment systems are designhed and \S o
maintained to support a range of research, stigator-led Mission-led User-led
Research Research Research

R&D Project
Grants
$30m

©
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$300m
important to build and grow teams an q! o R&D Tax Incentive
progress on big challenges and preb e etitive i $450m
funding creates dynamism and I@p ortunity for new TR
ideas. Some less-targeted funds affer the opportunity At y Applied research
for researchers or industry to use their knowledge to gfoﬁ National Science . " by the wider public
determine the best direction for research. Targeted o oith R B ; Challenges . service, including |
strategic funds enable the Government to make directed feo Couﬁzielam $94m . Local Authorities,
. . $50m ‘. andDHBs ’ .
purchases for the benefit of New Zealand’s future. $117m . ; Business R&D
We have worked to ensure that these funds are Expenditure
deployed appropriately and in balance, that we are clear E Government $2150m
i arsaen Departments
on the objectives of all funds we operate, and thgt the $70m Endeavour e
way the funds operate closely matches those objectives. $223m
This work has been accompanied by significant V
increases in support from Government - an increase of N
almost 60% since 2010. Competitive
% J
MBIE @ MBIE/Callaghan Innovation/IR @ MOE/TEC @ Callaghan Innovation ¢»MPI @ Other Agencies
-
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Keilimuajiteyao

Harnessing research and innovation to advance the
wellbeing of all New Zealanders into the future

By 2027, New Zealand will be a global innovation
hub, a world-class generator of new ideas for
productive, sustainable and inclusive fu

Guiding Prmclple%

Excellence - Connec{,@ pact

g 2. Connecting Resea@gﬁmﬂtlon
i - i Develop a global b tice research

-
1. Making New Zealand a Magnet for ° 3. Start-up”Scale-up i
commermallsa sys with a growing network
Talent of technol tors,'@nd a regulatory systems Scale up our research and innovation capabilites in key
Develop a large scale talent initiative to grow, approa nded IP. focus areas at the global fronter.
attract, and retain the best researchers, )
entrepreneurs, investors, and visionary w Zealand with global research Develop a flexible and graduated system of

support that enables start-up firms to fast-track
their growth and achieve scale.

s king at the knowledge frontier.
te with overseas RSI systems for mutual -~
neflt on global challenges, such as climate

@«

thinkers
Ensure diverse talent can thrive and grow in <
g our research and innovation system.

change, and opportunities to share research Ve Establish innovation missions to address public good
\ infrastructure. J opportunities. such as kaitiakitanga of our biological
\# - heritage, and health system delivery.
Q \ 5

4. Towards an Extended Vision Matauranga

) Ensure the innovation system is open Create an envrionment where
Ensure the RSI system is open {0 the energy and ideas of our Maori M3ori entities and businesses
to the best Maori thinkers and entrepreneurs. e A
researchers. 3 :
Resource and protect Matauranga research gnd innovative
Maori. businesses.

- 5. Building Firm Foundations
Create a progressive investment programme to enhance g Ensure our research infrastructure is placed

the contribution of main RSI funds to Government health,

; ) ’ o Ensure our structures, funding, and policies encourage on a sustainable footing. We will focus on
social, enwronmental and economic objectwes__ Focus our public research organisations to form a coordinated, e-research, databases and collections,
ggg OE sustainable increases to the R&D Tax Incentive, the dynamiC network of research across the horizons of and international Sca!e infrastructure
65 ndeavour Fund, the Marsden Fund. and the Health research and innovation. collaborations.
/I Research Council.
s
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SUMMARY

This Government has a bold ambition for New Zealand, looking to bring about a productive, sustainable, and
inclusive future that works for all New Zealanders. We have set ourselves an ambitious agenda, including
tackling big challenges such as the transition to a zero-carbon economy, supporting our regions to grow,
preserving and protecting our environment, creating fulfilling and high-value jobs, and increasing our
wellbeing.

Achieving these goals requires fresh thinking and better ways of doing things. Research, science, and
innovation (RSI) will play a central role in delivering this future for New Zealand. This Strategy sets ou{ how
RSI will play that role, and how the Government plans to act to support it.

To drive and focus New Zealand’s efforts in RSl we have set an ambitious vision:

By 2027, New Zealand will be a global innovation hub, a world-class genexator of nevZideas for a
productive, sustainable, and inclusive futureé,

To support this goal, this government has set a target to raise nationairesearch anddevelopment
expenditure to two per cent of GDP by 2027. The share of our coliective resources dedicated to knowledge
creation and use needs to grow quickly to enable us to achieve the future we want.

This Strategy focuses on how New Zealand can innovate\towardsthe frontier —the leading edge of what the
world knows and can do. This means introducing'products, services, and processes that are new to the world,
solving problems that nobody else has solved; canitaiising on new areas where nobody else is yet successful,
and making the most of opportunities that are Gnigjie to us. It means investigating areas where New Zealand
is the only country likely to do so

The three principles at the-hi2dit of this strategy outline what we think is important to effect the change we
need to see. Excellence arid impact which were established by the NSSIin 2015 and here updated, will
continue to be key quiding prin<iples. But the greatest opportunity for strengthening our RSI system lies in
building strenger coniections within the system and beyond. Improving connections is important in many
aspects of our RS activity: within New Zealand'’s research community; between researchers and end users;
andiriternatiorially to experts, business communities and markets. Weak connections can limit the flow of
inforraation/knowledge, capital, and ideas within parts of system, both domestically and abroad.

Strengthening these channels will help us build create denser, richer networks of people, ideas, and resources.
We need to encourage ease of transaction — between innovators and entrepreneurs, and the beneficiaries or
users of the knowledge and innovations they create. This needs to happen between institutions, across
different spheres and types of activity, and internationally as well as nationally. We want to create a fluid,
dynamic marketplace where knowledge is shared and used easily in the right places at the right times.

Impact remains central to RSI, ensuring we are focused strongly on the change to the economy, society or
environment that will arise as a result of our research and innovation. Better information on impact will help
us make better decisions in the future, and help demonstrate the value of Government’s enduring investment
in RSI to the taxpayer.

Our proposed action areas build on these themes. Much work has been done for the past five years on
ensuring the RSl investment system is well-designed and fit for purpose, most recently with the introduction
of the Research and Development (R&D) Tax Incentive. We now need to turn our attention to the other
components of our system; people, institutions, infrastructure, and regulatory systems.

Key to our actions is the idea that we want to build scale in selected areas of opportunity, advantage, and
critical need. Concentrating some of our effort across our policy tools in a small number of areas where we can

—
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make the biggest differences will help New Zealand work at the global frontier in those areas, as will ensuring
we have a thriving start-up sector creating new high-value jobs and solutions for our future.

People are absolutely central to RSI, and our proposed action area around developing, supporting, retaining,
and attracting world-class talent will have a transformative impact on what we do. We want to make New
Zealand a magnet for talent. To achieve this, we will need to ensure we are nurturing the careers of those
researchers who choose to work in New Zealand.

The most important component of this must be to act with urgency to improve the diversity of people in RSI
in New Zealand. Our RSl system is not yet fully capable in terms of engaging productively with Maori, and our
research system has significant gender disparities. This is bad for all of us. It is only by combining ditetse
ideas, backgrounds, knowledge, and experience that we will we truly innovate at the global frantier; and.tave
aresearch and innovation system that reflects the needs of our own society.

We also want to make sure that the basic building blocks of our RSl system, our reseaiigh ergariisations and
infrastructure, are working well and fit for purpose. We need to continue to erisiyre that gUriesearch
institutions are set up and well supported to succeed as world-leading producers andvsers of knowledge, to
help ensure a productive, sustainable and inclusive future for New Zéaiand:

About This Strategy

The purpose of this strategy is to communicate the Gavernment's objectives for RSl in New Zealand, highlight
priorities for government action within the Reseaich, Science and Innovation portfolio, and signal intentions
and directions. This will ensure all actors in the-RSisystem understand the Government's direction in advance
and are able to act on that information. It\ig inteiiddedt6 update and replace the National Statement of
Science Investment (NSSI), the previeus-Strategy in this portfolio.

This Strategy is set out in fivé sectioris.

The first section contains backarourd information and definitions. It sets out what research, science, and
innovation are, whyithey are ipiportant, and the contribution we expect them to make to New Zealand.

The second section déscribes our key challenge around connectivity. This is where we set out where we will
focusthe Goverpmient’s activity for greatest impact, and why we think this is the right area to focus.

The third section contains our high-level guiding policies. This sets out how we will act.
The fourth section sets out our proposed actions. This is where we discuss what we plan to do.
The fifth section sets out how we will know if we have been successful.

Annex One sets out descriptive and technical policy information on the Government’s current policies and
funding systems, and the fundamental logic for government investment in RSI. The annex also describes
design principles for any future policy initiatives. Annex two sets out possible success indicators and metrics.

—
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PART 1 - BACKGROUND

THE CONTRIBUTION OF RESEARCH, SCIENCE, AND INNOVATION

Our ambition for New Zealand

This Government is committed to a productive, sustainable, and inclusive New Zealand. We have set an
ambitious agenda to achieve that outcome. We are bringing fresh energy and thinking to tackle big
challenges, such as transitioning to a zero-carbon economy by 2050, ensuring everybody has a warmi,dry
home, and making New Zealand the best place in the world to be a child.

We are building a modern economy that is fit for the 21st century and beyond. That mear{stheingsiwarcer in
how we work. It means an economy that produces and exports higher value goods, ¢nethat protects the
environment, supports our regions to grow, and one that makes sure all New Zéaianders share in the rewards
of economic growth.

We also want every New Zealander to have access to world-class educatioriand healthcare, live in a home
that is healthy and in a community that is safe, and to realise tieir potential:

The role research, science, and innovation will plaly, in achieviing this

Achieving these ambitious goals requires fresh thiinking and.better ways of doing things. This vision can’t be
delivered with the same old approaches. We'néed hew ideas, innovation, and new ways of looking at the
world, as well as the ability to share and workwith.the'knowledge and ideas we already hold. We need to
make sure we use this knowledge weil

RSI will play a crucial role tohealp'delivei these. By systematically exploring problems and opportunities
through research, we genirate new knowledge. This helps us to understand and address social and
environmental chailenges, as-well as generate ideas and technologies. Through applying this knowledge
through innevation, \wé.can develop capabilities and services that can make a real difference to our people
and our erjvironragnt,)By turning this knowledge into new products, processes and services, we can reduce
ouréntissions;preserve and protect our environment, create fulfilling, high-value jobs, and increase our
weilbeiig:

N@t only is RSI critical for the achievement of these goals, in many instances it is the only way of making
progress. These activities are some of the most important we collectively undertake to secure a productive,
sustainable, and inclusive future for New Zealand.

To reflect the importance of RSl in achieving our goals, this government has set a target to raise R&D
expenditure to two per cent of GDP by 2027.

Our vision for research, science, and innovation in New Zealand
To drive and focus our efforts in research, science and innovation, we have set an ambitious vision:

By 2027, New Zealand will be a global innovation hub, a world-class generator of new ideas for a
productive, sustainable, and inclusive future.

In this context -

Productive means making the best of what we have, and providing opportunities and the means for our
people to maximise their wellbeing and prosperity.

Sustainable means our resources, environment, and people are brought together in ways that respects their
value in the future, as well as today, and that we exercise kaitiakitanga responsibly over these resources.

—
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Inclusive means the ability to participate in and benefit from RSI, which will be widely and equitably shared.

How THIS STRATEGY SUPPORTS GOVERNMENT’S PRIORITIES

We have determined twelve priorities we want to focus our efforts on as a Government. These are —
Build a productive, sustainable and inclusive economy

1. Grow and share New Zealand's prosperity
2. Supporting thriving and sustainable regions

3. Deliver responsible governance with a broader measure of success
4. Transition to a clean, green carbon neutral New Zealand

Improving the wellbeing of New Zealanders and their families

Ensure everybody who is able to is earning, learning, caring or volunteering
Support healthier, safer more connected communities
Ensure everyone has a warm dry home

® N oo

Make New Zealand the best place in the world to be a child
Providing new leadership by Government

9. Deliver transparent, transformative and compassionate Gevesnment
10. Build closer partnership with Maori

11. Value who we are as a country

12. Create an international reputation@wa can‘he proud of

We expect the new knowledge and ideas generated by our RSI activities will contribute to all of these
priorities. RSl is an essential inpybto anytransformational change. Over time, we expect to continue to align
our RSI activity to all of thesa-pricrities, and understand the gaps and opportunities we can address.
Research, science and irlnbvation‘are at their most powerful when linked to clear purpose.

In the near term, we expect-RS51 to make specific contributions to the priorities where it is best placed to do so.

Supportinj a transition to a clean, green, carbon neutral New Zealand is a central part of our RSI efforts.
Ourenvirphmiental research covers not just climate change, but biosecurity, conservation, fresh water, and
nurercus.projects in related areas.

O the next page, we set out an example of how the RSI system functions practically to support Government
priorities, in this case specifically around the transition to a clean, green, carbon neutral New Zealand. Under
the Strategy we will intensify this support in two ways. First, strengthening connections will help New
Zealand access knowledge and solutions available elsewhere that address New Zealand's challenges. At the
same time, focusing resources on those areas where New Zealand faces a unique challenge or has a specific
need that others are unlikely to address (eg, reducing methane emissions from dairy cattle) improves the
chance of generating solutions than if resources were spread evenly across all areas.

As we proceed to implement this strategy, we plan to deepen this analysis and conduct similar analysis under
other priorities, to help identify alignment and duplication, and consider where RSI can bring world-leading
knowledge and innovation to bear on our collective challenges and opportunities. More information on this
approach is provided in section four.

—
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How does the RSI system contribute to work on climate change?

¢ Research, science and innovation are critical to achieving our goal of transitioning to a clean, green,

carbon neutral New Zealand.

¢ The Productivity Commission’s low-emissions economy report (August 2018) highlighted that we
need to devote more resources to low-emissions innovation and technology to account for the long

timeframes involved in bringing these innovative ideas to fruition.

¢ The RSI system contributes to this in a wide variety of ways - from basic research which grows our
understanding of climate change, its impacts and how to adapt, to practical technology development
and investment in solutions to reduce agricultural emissions. It is important that we continue and

grow research and innovation across all these horizons of activity.

Playing our part in understanding global climate change

We contribute a great deal to the global effort to understand the history, causes,

and progress of climate change. Some examples include -

+  The Deep South National Science Challenge (funded for $51.1m over ten
years) aims to improve our predictions of climate change and its impacts.

¢ The Antarctic Science Platform ($49m over 7 years) includes a wide range
of work to understand Antarctica’s impact on the earth’s climate and how
this will change under global warming.

The Marsden Fund has funded smaller projects on improving the accuracy of

carbon accounting tools, and improving our understanding of human induced

climate change.

.

Research contributing to low-emissions technologizs

from a range of research funding streams, and receiv
from the CoREs programme.

s around $8m per year

Creating new low-emissions industries

Understanding New Zealand’s emissians

The Endeavour Fund regularly supports 510 je :f-' amine and extend our

understanding of New Zealand's emis
include -

We have identified over $100m per year of RSI expenditure that relates directly

to climate change. This doesn’t include early stage research whose potential

emissions-related products or services.

in different ways.

Q)
%

Sidns, Sanmie current examples of these

Advancing New Zealand’ antory ($11.4m)

ng (approx $1m)

New Zealand has for some time been a significant

player in research to reduce agricultural emissions. We
supported this work with investment of over $25m in
Budget 19 alone. For example, we are currently investing

impact is unknown, or R&D support to businesses which may be working on

We set out below some examples of projects and investments which contribute

Reducing New Zealand’s agricultural emissions

$8.5m in the Global Research Alliance on
Agricultural Greenhouse Gases over 2019/20 with
a focus on research, technology and practices that
grow more food but produce fewer emissions.
$48.9m over four to five years to research
agricultural emissions and build on the work of the
NZ Agricultural Greenhouse Gas Research Centre
and the Pastoral Greenhouse Gas Research

e increasing impact of climate change. Some current examples include: e SRERORERI .
The Endeavour Fund - climate change impacts and extreme weather

assessments (2018, approx. $1m), improved sea-level rise projections to

anticipate and manage coastal impacts ($7M over 5 years); research on the

rates of coastal ocean acidification and management of their impacts on

marine resources ($7.1m over 5 years).

The Climate and Weather Hazards Platform - measurement and al \
predictions of climate change regionally across New Zealand and the wider What next?

Pacific; improving forecasts of extreme weather events such as floods and Our broad base of research in relevant areas is
damaging storms to build community resilience; predicting future changes helping prepare the ground for a just transition to
to freshwater resources and its impacts; estimating the risks and costs of a low carbon economy. But we need to do more in
future sea level rise, and providing measures of changes in atmospheric e terms of innovation; helping businesses and public
gases to international climate change databases to guide future emission services identify the changes they need to adapt to
reductions ($104m for 7 years). our changing climate and begin their transition to

A

We are growing our attractiveness to international firms seeking to conduct R&D
on low-emissions and carbon zero technologies in New Zealand. For example, our
Innovative Partnerships team has worked alongside Zephyr Airworks to support
testing and development of its prototype all-electric air taxi ‘Cora’” in New Zealand,
now with over 400 test flights conducted. One of the factors that attracted Zephyr
was that New Zealand was committed to building a sustainable energy ecosystem,
complementing the zero-emissions potential of electric air transport.

\

K

/

Working on renewable energy

low carbon. We expect Green Investment Finance
will be a significant support here, but we will also
consider initiatives such as innovation challenges to
accelerate our progress.

&

J

In Budget 19, we announced two cornerstone initiatives to complement and grow our
base of research in renewable energy. These are -

¢ The Advanced Energy Technology Platform under the Strategic Science Investment

Fund will enhance our capability, opening-up opportunities for NZ to support the
transition to a low-emissions economy ($20m, Budget 2019).

*  The National New Energy Development Centre will help NZ move towards clean,
affordable, renewable energy sources ($27m, Budget 2019).

&
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RSI makes transformative contributions to other Government priorities

It is not just in climate change where RSI will underpin achievement of Government priorities. We expect RSI
to contribute in some way across all twelve priorities.

RSI will grow and share New Zealand’s prosperity and support thriving and sustainable regions by
generating knowledge and ideas that improve the productivity of our existing economy, and help generate
new products and industries. Harnessing the energy and invention of our excellent research and our
innovative firms will accelerate our prosperity and create new jobs and opportunities. This transformation will
occur in our regions as well as our main centres. Our primary industries are disproportionately represented in
our regions, and ICT will increasingly make location less important for some businesses. Governmeint@nd
industry investment in R&D across Primary Industries, Manufacturing and ICT has grown significantly ‘ovei the
last ten years, and our R&D Tax Incentive will help accelerate this further. This strategy wjiléharpen tie focus
on those RSl activities and investments that are likely to have the greatest impact, thiereby incrzasing the
productivity of both the public and private sectors.

Under these broadly economic priorities, this strategy connects to and carapleméntsodr industry strategy,
From the Knowledge Wave to the Digital Age. Both have a focus on inhgvatian.asa Critical input for a more
productive economy. This RSI strategy mainly focuses on frontiér innavaticn (see later in this document for
more detail), whereas the industry strategy considers ‘behind the fronitier” adoption and diffusion of
knowledge and technology already known to the wortd. inhovation'at the frontier’ and ‘behind the frontier’
are complementary, and both strategies are desigined toreinforce the others’ key goals without duplicating
effort across portfolios.

However, the distinctions between ‘ztthe\fiontier’.and ‘behind the frontier’ are not clear cut in real life, and
for this reason we expect flexibility\and cross-contribution across both strategies. The RSI system will
generate new ideas, innovatisns andtechnology which specifically contribute towards achieving the
productivity goals that will be set'out in the Industry Transformation Plans developed as part of the Industry
Strategy. The RSIgystanmiaireddy makes large and significant contributions to productivity in food and
beverage, agritech) digitaitechnology, and forestry and wood processing, and we expect this to continue.
Equally, there will be opportunities and emphasis within Industry Transformation Plans to identify and diffuse
valyabie frontier innovations, both domestically and globally; they will consider industry transformation
2lohgsidesupport and development.

THe focus of the RSl strategy on frontier innovation aligns naturally with the activities of the main actors
within the RSI system (research institutions, high-tech startups, etc.), whose primary purpose is pushing out
the frontier. Hence the resources put into the RSI system will be better targeted than if they were spread
across activities both at and behind the frontier. This will improve productivity of those resources themselves,
and in turn improve the productivity of the economy as a whole by driving out the frontier to either create a
competitive advantage for New Zealand or address the unique problems that New Zealand faces.

We also expect RSI to be a critical input across all of the shifts envisaged in Government’s Economic Strategy.
RSl activities globally are a major driver of improvements in productivity, and we expect that improvement to
happen in New Zealand, particularly when it comes to enabling and building innovative industries. We also
expect RSI to contribute to creating sustainable and affordable energy systems, maximising and improving
the sustainability of our land use, and revitalising regional economies.

We expect RSI to contribute strongly to supporting healthier, safer more connected communities and
making New Zealand the best place in the world to be a child. In particular our ongoing work implementing
the New Zealand Health Research Strategy, jointly overseen by MBIE, Ministry of Health, and the Health
Research Council, is focused on ensuring that Government’s investment of almost $200m per year in health

—
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research is being directed to areas of relevance and need in the New Zealand health system. The Health
Research Council has recently published its prioritisation framework, developed by the HRC with support
from MBIE and MoH has recently been published. This is an action from the Health Research Strategy which
aims to achieve continuous improvements in alignment between our health research and the needs of our
health system.

We think we have more to do in terms of our social science responses to support Government'’s priorities. We
need to consider innovation in our public services, and what our RSI system can do to provide knowledge and
support to help public services identify the changes they need to make to accelerate progress on
Government'’s priorities. Ensuring our approach to innovation encompasses public services as much.&s
business is a key theme of this Strategy.

We are clear on our need to build closer partnership with Maori, and the RSl system is orie’place inwhich we
will be able to extend our partnerships and remove barriers to Maori participating fuiiy:Thisstrategy sets out
our initial ideas on how we will go about doing that.

There are current activities and future opportunities for RSl in terms of cteating an iritérnational reputation
we can be proud of. For a small country, and a producer of around @.2% of\thie vi07ld’s research, we already
punch above our weight in certain fields of research, with a streng repuiation in areas such as agriculture,
geological hazards, and health. Our vision for this strateay is that Mew-Z€aland will become a global
innovation hub, and that means extending the globalreach of ouiihnovative firms and public services, to
match that of our most excellent research.

RSI has more to do to contribute to. these priorities

This strategy mainly operatas at the level of the RSI system, and deliberately considers generic
challenges and opportuhities that'will have the broadest impact on our research and innovation
activities. For this\réasen, it méntions few specific areas or sectors of research and innovation.
Nonethelessforthjs araft iteration of the Strategy, we are keen to hear from researchers, innovators,
firms_ana providefs'of public services on what the system could be doing to accelerate progress on
Goverpiment'spriorities.

Hew Government connects on RSI

A key theme of this strategy is connections, and we are increasingly adopting cross-government ways of
working to ensure Government is connecting effectively on the RSI system. Projects where different agencies
share an interest will be jointly governed by those agencies, and those governance structures will have shared
responsibility for delivery on the project. Examples of this include -

- Joint governance of the New Zealand Health Research Strategy across MBIE, Ministry of Health, and
the Health Research Council.

- MBIE’s Innovative Partnerships function working jointly with the Ministry of Transport, the Civil
Aviation Authority and a range of other stakeholders on the Airspace Integration Trial Programme.

- Collaboration, and joint governance, between MBIE, the Ministry of Primary Industries and the
Ministry for the Environment on the direction of food, fibre and farming research. This includes
identifying critical primary sector science focus areas, looking for opportunities for New Zealand in
the Ag-tech and future foods space, and reviewing the readiness of the research sector for rapid
changes in food and farming science and technology.

- Theshared governance and implementation of the R&D Tax Incentive between Inland Revenue,
MBIE and Callaghan Innovation.

—
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- MFAT and MBIE are both members of the Steering Group for the Antarctic Science Platform, helping
to ensure the research programme meets cross-government needs.

Government also adopts joint or complementary funding arrangements across agencies to ensure cross-
government alignment on critical initiatives. These arrangements include programmes such as funding
cooperation between MBIE and MPI on the NZ Food Safety Science Research Centre, and the NZ Greenhouse
Gas Centre.

We are seeking to extend these approaches to other areas of research work where responsibility sits across
Government departments.

OUR RESEARCH, SCIENCE, AND INNOVATION SYSTEM

Our RSI system consists of people, institutions (including research organisations and busijieSses), ana
infrastructure. Many people are engaged day-to-day in innovating, researching, andconnecting with each
other in a wide range of activities that contribute to RSI. There is no single overview ofithis activity held in any
one place, and this is fundamental to its nature. To be successful, innovation religs-on fluid connections,
chance encounters, and free sharing of knowledge. The Governmentorks.as a'steward of this system
through setting the overall strategy and direction, investing, ownershig af scm&’institutions, and creating
enabling regulatory frameworks.

Our system consists of around 20,000 FTE researchers-(not including students), around 4,000 R&D performing
businesses (with many more reporting innovatiodj, eight-Universities, seven Crown Research Institutes (CRIs),
and many independent research organisatiens; businessaccelerators and incubators, and other support
functions. Overall investment in this system was just under $4bn in 2018, with Government investment
accounting for around 45 per cent©f this:

When thinking about the acfivity\in this\system, we think about it across three horizons — generating new
ideas, developing emergjirig ideas;and leveraging proven ideas. Our investment system seeks to ensure that
across these horizons;.the lengvalue chain from fundamental research to the introduction of new public
services or products is'supported in balance. Each type of activity is equally important and necessary. Our
investmert systems\and policy approach are designed to provide different types of support appropriate to
thosengrizans-and the differing role of Government across each one. More information on our approach to
these harizons is included at Annex One.

Much of our work over the past five years has focused on ensuring our investment systems are fit-for-purpose
and work well together to support the full range of RSl activity. Our next tranche of work will focus on
ensuring that the other components of our system — people, institutions, regulation and Government — are
working in concert and set up for success.

Our investment system

Our investment systems are designed and maintained to support a range of research, development and
innovation activity, from blue-skies investigation to applied R&D. All of this activity is important to achieving
our overall goals. We support this activity with complementary funding mechanisms which we seek to deploy

in balance.

Stable long-term funding is important to build and grow teams and make significant progress on big
challenges and problems. Competitive funding creates dynamism and the opportunity for new ideas.
Demand-driven funds offer the opportunity for researchers or industry to use their knowledge to determine
the best direction for research. Targeted strategic funds enable the Government to make directed purchases
for the benefit of New Zealand's future.

—
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These different purposes and functions mean that the funding system may appear complex. However, we
seek to ensure that funds are deployed appropriately, that we are clear on the objectives of all funds we
operate, and that the way each fund operates closely matches those objectives.

—
| —
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OUR INVESTMENT SYSTEM

-

Investigator-led Mission-led

User-led
Research Research

Research
Institutional/ -

negotiated

A
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R&D Project

Grants
$30m

Strategic Science
Investment Fund
$300m

s Applied research
by the wider public
service, including

Council
$117m

CoREs
$50m
arsden
$79m

 MBIE @MBIE/Callaghan Inno MO EC @ cCallaghan Innovation ()MPI @ Other Agencies
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Business R&D
Expenditure
$2150m

Endeavour
$223m

v

Competitive

A
Dollar amounts represent Govern s%ype ear’ general funding commitments, rather than specific
expenditure from a given yea re le;-the amount shown for the Tax Incentive is from the fourth year of

the scheme (2022/23) as th eriie is introduced we expect a period of growth in uptake leading up to that
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GROWING OUR SYSTEM

Our levels of research and development are too low. Even after the strong growth of the past four years, our
R&D activity as a percentage of GDP is currently 1.37%. The average of the countries in the Organisation for
Economic Co-operation and Development (OECD) is around 2.4%, and countries such as Denmark, Finland,

Switzerland and Israel have rates above 3%.

This means that the share of our collective resources dedicated to knowledge creation and use is not as high
as it needs to be to create a productive, sustainable and inclusive future that enhances the wellbeing of all
New Zealanders.

This is why the Government has set a goal to raise R&D to two per cent of GDP by 2027. This willtequire lajge
increases in investment from both business and government. We have already put in placetiie first-part.ofour
plan to achieve this by introducing the R&D Tax Incentive. Forecasts indicate that reaching the 2% .goal by
2027 will mean businesses spending over $4bn per year on R&D, up from $2.15bn in 2018%.Gevernment
spending needs to support and complement this growth, moving from our cutrént-level-6f stpport of around
$1.6bn to just under $3bn in 2027 (not including the cost of the Tax Incentive).

A key aim must be to increase spending intelligently, focusing on areas-wheie we can make the biggest
difference to New Zealand and where we are able to maximise the social'vaiue of that investment for all New
Zealanders. This strategy sets out the direction we prop@se to take.

Total expenditure en R&D to achieve two per cent goal
$10,000 AN \ Y

$9,000 =

$8,000 T NN ——_"‘—_——_
$7,000 —___::"‘_____———"

$6,000 ll—_-_:‘ =7

5000 I

$4,000 |

$3,000 :I

$2,000

$0
19/20 20/21 21/22 22/23 23/24  24/25 25/26 26/27 27/28
Other funding mmmmm Public R&D funding
15% Tax Credit [Growth grants prior to 19/20) == Business R&D funding growing at 10% per year
mmmmm Additional spending needed - e == 20 (nominal)

* MBIE internal forecasts based on Treasury projections of GDP BEFU 19

( ]
U )

61nngwrti4 2019-10-31 11:02:56



How WE THINK ABOUT RESEARCH, SCIENCE, AND INNOVATION
Our definitions for these core terms are -

Research is the generation, gathering or organisation of knowledge. Science is a particular way of doing this.
Research activities are systematic, and will be undertaken with a specific process in mind. Generation of
knowledge does not have to be the only goal of research activity — for example, a firm might research an area
for the purpose of making a new product. But the research will nonetheless involve the creation of some new
knowledge. Our definition of research is intended to include the distinctive ‘ways of knowing’ that make up
Matauranga Maori, as well as the many different knowledge systems that collectively form global researe!

practice.

Innovation is the process of doing something new. An innovation may be a new or improyed nrodtet,
process, or function. Innovation is a process that leads to new or better ways of creating-value fby society,
businesses and individuals. The value of innovation arises from the utilisation aind’impleineniation of an idea.
The value created may be commercial, social, or environmental. Innovatien may k€ uriplanned or even
accidental, but does not have to be.

To these definitions, we add three core propositions that inforrn-eur basicstructure for policy thinking.

Research and innovation are distinct but related activities:"The common factor is that they deal
with knowledge in some form. Innovation both takes knowledge as an input and produces new
knowledge as an output. But not all of the knowledge generated by research leads to innovation, and
equally, innovation can occur witfioytiesearch Successful innovation also requires skills, resources,
insights from users or custoimers,\and'the-ability to implement an idea successfully.

Innovation is a pervasivi2'activity. It happens reqgularly everywhere. Any public-sector agency
introducing a new-grocess, or any firm changing one of its practices, is innovating. Even installing a
new piece of software is inriovation on a small scale, and can lead to improved value in a local way.
Innovatidndeasmotreed to be related to technology. Innovation can occur in organisational
structures) rrianagement techniques, marketing, and many other areas of activity.

The most,vaiuvable innovation is systematic, continuous, and occurs across multiple domains.
Firmswhich consistently and systematically innovate across many domains of their business are
niore successful. We do not have any reason to believe that the same should not be true in our public
services, or public good efforts such as environmental preservation.

We also know that a lot of broader economic conditions and factors of society are important for innovation.
These include availability of skills, requlation, availability of capital and investment, international connections,
and quality of infrastructure. This strategy addresses some of those factors through the lens of the RSI
system—in particular skills through its focus on talent, investment, and connections. Some other factors, in
particular regulation, tend to be specific to particular sectors of the economy. Where sector-specific
opportunities or barriers are identified, we expect those to form part of the Industry Transformation Plans
that will be developed as part of implementing our industry strategy From the Knowledge Wave to the Digital
Age.

Researching and innovating towards the frontier

These definitions provide us with a wide landscape of possibilities from which we need to select areas to focus
our efforts. Innovation in particular could be a very broad range of activity, and we need to make choices. The
focus of this Strategy is therefore on innovation at the leading edge of what the world knows and can do —the
“frontier” of knowledge and its application. Innovation at the frontier means introducing products, services,

—t
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and processes that are new to the world. By contrast, innovation behind the frontier is about adopting ways of
doing things that are new to an organisation but are already known to others.

Innovation at the frontier extends the boundaries of what we are capable of doing. For New Zealand this is
most likely to happen by:

e solving problems that nobody else in the world has solved, such as how to reduce agricultural
emissions

e capitalising on new opportunities where nobody else is yet successful, such as civil uses of space

e making the most of our unique opportunities, such as our unique geology, biodiversity, and owur
heritage of Matauranga Maori

e investigating areas where New Zealand is the only country likely to do so, such as quéstiors arising
from our unique population and greenhouse gas profile

It is important that pushing out the global frontier is — or becomes — a guiding objective-forasubstantial
number of New Zealand organisations, even if the work at the innovation froitier.is only’a small proportion of
their total R&D activities.

Innovation at the frontier will often rely on research to provide new knegwiedgeds an input. It equally requires
a diverse set of people, high levels of advanced skills, entreprénaurchip, and the means to invest intelligently
to realise the value created by that new knowledge.

Innovating towards the frontier does not imply exclusiveiy, riovel activities, nor does it imply only basic or ‘blue
skies’ research. Applied research can extenc thie glabal knowledge frontier as much as basic research. What
we do know is that where people are workihg\atthe,giobal frontier in one aspect of their business, they are
more likely to be drawing on leadirig technoiogy-and knowledge from elsewhere in the world. This in turn
helps introduce that technoledy@nd kinowiedge to other people working in the same area.? In this way,
frontier innovation becornes usefulto thie whole country.

What about innavation kehind the frontier?

The focus eninnovatien at the frontier does not mean that innovation taking place behind the frontier (ie, the
adoptien of existing technologies) is not important. It is as important for achieving the Government’s goals of
a produttive,sustainable, and inclusive future, and is a key focus for economic development. This
Goverarnent’s Industrial Strategy From the Knowledge Wave to the Digital Age proposes the development of
seCtor-specific industry transformation plans to drive diffusion of innovation and uptake. This is in addition to
existing programmes introduced across government, including the Ministry of Primary Industries’ Extension
Service Model initiative to support farmers sharing knowledge, innovation, and technology to improve their
environmental performance and value creation. We intend that the frontier innovation supported by the RSI
Strategy will feed into these adoption processes.

2 Frontier Firms, Technology Diffusion and Public Policy: Micro Evidence from OECD Countries — Criscuolo,

Gal, 2015
( ]
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INNOVATING IN THE PUBLIC SECTOR

This Strategy deliberately adopts a definition of innovation that is as applicable to the public sector as the
private sector. Wherever the word ‘innovation’ is used, it is intended to apply broadly across both sectors,

unless noted otherwise.

We do not have access to the same data on innovation in the public sector as we do in the private sector.
However, when consulted, many stakeholders report similar problems and opportunities in the public sector

that we observe in the private sector.

It is important that we raise our levels of research, science, and innovation across Government Bepartments,
District Health Boards, Local Authorities, and other public-sector actors. We are going to need'neiv solgtions
to problems that affect the whole of New Zealand; our changing climate, changing popUlatien,\aid
challenges in environmental protection, conservation, public health, and social services.

In researching and innovating to address these problems and opportunitiesf we have the ability not only to
improve the wellbeing of New Zealanders through more effective puhlic services, it generate solutions

-
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PART 2 - OUR KEY CHALLENGE

This section of the Strategy considers our assessment of the key challenges and opportunities we need to
address over the term of this strategy.

How ARE THINGS GOING?

Two broad comments tend to apply to New Zealand’s RSl activities. The first is that our scale of activity is
small as a percentage of our total activity as a country. This is reflected in the proportion of gross expenditure
on R&D (GERD) as a proportion of GDP. However, there has been recent significant growth in both the
government and private sectors, and the Government is committed to continuing and acceleratirig this
growth, as demonstrated by our commitment to raising R&D to 2 per cent of GDP.

The second comment is that we do a lot with what we have. Considering the scale of-cur agtivity ahd
investment, we produce a lot of research. On the ratio of publication to GERD, Mew Zearand pefforms well
relative to both the OECD generally and the set of Small Advanced Economies (SAEs),3

Our researchers appear to be making impact within their academic fi€lds. Relativeto other countries in the
OECD, the ratio of New Zealand’s very highly cited research papers to papers-with few or no citations (ie,
research papers in the top 10% of publications) is just above the'GEED average, although we still fall behind
other SAEs on this measure.

New Zealand has been less successful in converting, this résearch into products or public services, or using
research to inform the products and services thatthatare created. New Zealand universities and public
research centres file far fewer patents.as g propartion of GDP than counterparts in other OECD and SAE
countries. There are fewer patent Citations'to New Zealand research than to the OECD and SAE average.
Domestic patents in particular-are quite a specific indicator of certain types of innovation, but our smaller
number of these tallies with a brcader story of low rates of innovation.

Our innovation sy§teni; whiie giowing strongly, is not as developed as in other countries. For example, we
have fewertech'start0pscer head of population than other SAEs and the OECD. We also have a lower
proportion of innpyative firms than the OECD and SAE average.

Cursystemis aiso weaker when it comes to people. We have fewer very highly cited researchers (those in the
top,1 pericent) than the OECD average, and the diversity of the people in our system requires attention. While
our proportion of women researchers in our public research institutions is above average, this figure disguises
significant gender disparities by career stage, and does not reflect that we have far fewer Maori researchers
than we should have. We suspect these disparities by gender and ethnicity are also reflected in our innovation
activity.

Our pipeline of future researchers — measured in terms of the science and mathematics performance of our 15
year olds —is currently on par with other countries, but appears to be at risk, falling compared to OECD
averages in recent years.

3 The Small Advanced Economies are Denmark, Finland, Ireland, Israel, New Zealand, Singapore, and
Switzerland. All of the countries are advanced economies by International Monetary Fund standards, and are
of similar scale in terms of population with around 5 to 10 million inhabitants. Together they are members of
the Small Advanced Economies Initiative: www.srfialladvanedeconomies.org
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Figure 1: Summary statistics on our research, science, and innovation activity

BERD as % of GDP L

GERD as % of GDP -
Publications as $GERD -
Top 10% of publications -
Patent citations per scholarly output :P‘w
Tech start-ups per 100,000 people M

Top 1% of highly cited researchers

Women researchers, % of total

15yo0 performance in science and mathematics

¢ OECD average =1 2
New Zealand m Small Advanced Economies

n.b. Data are derived varioysly from the/QECD’s MSTI database, Scopus bibliometric database, and the Startup Genome Report, and
normalised to OECD avérgye =2

WHAT NEEDS, TO BE DONE DIFFERENTLY?

Sinte'the/nublication of the NSSlin 2015, we have organised our efforts around two key pillars of excellence
and)impact:"We are seeing some progress in these areas, and they will continue to be important to the
Gdévernment’s work in RSI. They are discussed further in the next section.

For this next iteration of our strategy, we consider that the key, underlying challenge facing the research,
science and innovation system is building stronger connections within the system and beyond.

We observe weak connectivity in the following places:

Within parts of the research community. On some evidence, New Zealand researchers connect with each
other about as well as their peers in other countries. We also think that policy instruments such as Centres of
Research Excellence and National Science Challenges have helped increase the scale and nature of
connection across the domestic research sector. Nonetheless, some incentives on researchers and research
institutions can encourage a less connected approach, and some researchers feel that they are incentivised to
pursue individual projects rather than connect more broadly between disciplines and institutions.

Between researchers and the potential users of the knowledge they create, in both the commercial and
the public spheres. Most researchers and the potential innovators that could exploit their research operate in
disconnected spheres, are driven by different motivations, and have access to different sets of knowledge. In
particular, some members of the Maori community do not clearly see how they can benefit from engaging
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with the RSI system. Enhancing connections to improve levels of innovation in the public sector is of critical
importance, as is access to excellent research for public sector organisations.

Internationally to global experts, major business communities, and large markets for new innovations.
There is some evidence of good international collaboration by scientific researchers. But many New Zealand
researchers, institutions, and innovators are focused on New Zealand as their frame of reference. As a result
they may fail to make connections with global experts, find their place within major business communities,
and position their products to major markets.

Evidence on connections

In the research sector, some evidence suggests that our academic researchers are reasonably weil-connected
with other researchers internationally. The proportion of our academic publications that &re co-autherad with
researchers from other countries are on par with other countries of similar size. We are-alsocomparable to
other SAE countries in terms of the proportion of our science workforce that has zomie\from sabroad. However,
despite recent strong growth in the amount of our R&D activity (both public anaprivate) that is funded from
overseas, the proportion is much less than in other SAEs or the OECD-Cbuntries rnore generally. This speaks
to lower international engagement by both business and researchars thai our €6-authorship statistics
suggest.

New Zealand researchers appear less well connected-with potential users of their research. New Zealand's
proportion of academic publications co-authored with business is very low compared to the OECD and the
SAE. Our level of business investment into réséarch by higher education institutions is also low compared to
the OECD, although this is offset to a certain extenrt,by our business investment into government research
(through CRIs) being higher than riany.other countries; partially a factor of our unique CRI model.

There is also evidence that ciui"participants in the New Zealand innovation system are not very well connected
among themselves. On 5tart-Up Geénome’s Sense of Community Index, New Zealand founders score poorly
relative to founde(s in-other~edosystems in terms of the number of quality relationships they have with other

founders, investors and-experts.

In geperal, our bus/nesses are not very well connected internationally. Even for our large firms — those we
wouldmost expect to engage in international collaboration on innovation —the proportion engaged in
invelnational collaboration for innovation is much lower than the OECD and SAE average. Similarly, the
number of firms operating in international markets is well below the OECD and SAE averages.

According to Startup Genome, New Zealand startups frequently have strong ambitions to grow into global
markets and to develop ‘globally leading’ products. However, this is not necessarily always matched with a
strategy to target global markets, or to focus on product development for those markets, as there is often an
underdeveloped understanding of how those markets operate and how to build partnerships with key players.

—
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Figure 2: Connections in the New Zealand Research, Science and Innovation System

Proportion of publications with
international collaboration

Firms operating in international
markets as a percentage of total
firms (new)

International newcomers as % of
scientific authors

Business funding of Higher education
R&D

Gross expenditurg en'R&D Fdnded
From/Abread

Large businesses engaged i

international collaboration fo onnections\to\globaily-'¢ading

innovation, % of innovative ecosysters {startups)
businesses
New Zealand e OECD =w §miall Advanced Economies

n.b. The figure above on business funding of higher education R&E) does nct include investment by business into CRIs. Data are derived
variously from the OECD’s MSTI database, Scopus bibliornetric dutadasz,and the Startup Genome Report, and normalised to OECD average
=1.

We think there is sufficient evidence around'our¢onnections overall to support the idea that improving them
is our key challenge. There dgestotappeaito be a single factor that forms a compelling reason as to why our
connections are weak. It/Seems to e a combination of factors, some already well-understood, others to be
explored in more detail as'we irfyplement this strategy. Attendees at our workshops suggested the following
factors —

- Nelv Zealang’s geographical isolation.

-y New Zeziand's internal geography — having relatively few people spread over a large distance.

-\ CAtendency by New Zealanders to treat New Zealand as a primary frame of reference, rather than
siting research, services, and products in a global context.

- Some policy settings which may discourage connections across the boundaries of research
institutions.

- Ageneral lack of sources of coordinated information; a great deal of difficulty in finding out ‘what
everybody is up to'.

WHY IS STRENGTHENING CONNECTIONS THE KEY CHALLENGE?

There are many candidates for the key challenge facing the New Zealand RSI system, but most — if not all — of
these can be traced back to weak connections in one way or other; either they are driven by poor connections
or they result in tenuous connections.

Weak international connections in the innovation area limit the flow of information about what is happening
at the frontier and the drive to stay up with the best in the world. These weak connections reduce the flow of
capital to support the development of innovations within New Zealand, and separate us from key sources of
ideas and technology that help us stay at the global frontier.

Our international connections in the academic research sector are on a par with other Small Advanced
Economies when we consider co-authorship of academic papers; an encouraging metric, especially when we
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consider that, as a small system, we will need to be more internationally connected than other, larger
countries. But international investment into our research system remains comparatively low, both in the
public and private sector. Larger scale, deeper, and more enduring international connections in both research
and innovation will expose us further to the global frontier of excellence and impact, in whatever context we
choose to be active.

New Zealand's international reputation in innovation suffers because connections to international players are
not strong enough. Weak connections also hinder the transfer of knowledge, which results in good ideas not
being recognised and the endurance of misperceptions about the quality of New Zealand researchers and
businesses.

Improving the fluidity of connections between researchers, public services, businesses and usersiofsesearch
will greatly improve the excellence and impact of our endeavours, leading to higher qualityesearchMiore
innovative and dynamic businesses, and improved and effective public services. In particular, ensuring our
research institutions face as few barriers as possible to sharing resources and iniTastructire, Hoth between
each other and with other parts of our innovation system, will help them form'a ¢cordinated, dynamic
network of research activity and support.

Connections are core to many of the issues in the RSI system. Both'excellerice’and impact are underpinned
and enhanced by strong connections. The process of innoyation itselfis @most entirely reliant on connections
—both random and structured interactions between gifferent knowiedge sets that lead to new opportunities,
ideas, and solutions.

Enabling stronger connections is likely toinake-the gréatest difference to the performance of the RSI system.

—
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PART 3 - GUIDING PoLICY

This guiding policy sets out the key concepts that will form the basis for our policy action. The NSSl identified
excellence and impact as key pillars of that strategy. This strategy will continue to emphasise excellence and
impact, and we have built on and modified those concepts in light of further work done since the NSSI was
published.

In light of the key challenges identified in Part Two, we propose that the RSI system be guided by an
additional third principle: connections. We expect the principles of excellence, impact, and connections will
guide all our investments and policy decisions in the future.

EXCELLENCE

Investment in research and innovation, especially that funded by government, shoulza-be cencenirated on
achieving excellence.

Excellence is the ongoing pursuit of the best thing possible. It applies equally acress research and innovation,
but in different ways.

Researchers define excellence in their own context, and withinthe ¢ohtextof global endeavours. It should be
defined in reference to the frontier — the leading edge of wyhat thecworid knows and can do. Excellence is
necessarily the ‘best possible’ within that global contéxt;,\ahd cannot apply broadly to all activity or
researchers.

Often, international literature and indicators.providinginformation on RSl consider ‘excellence’ to refer solely
to the number of times an academic®apeliis cited< That is not the definition we use here. Excellent RSI does
not have to result in a publication? It is as'ikely to occur in a small start-up firm as in a large academic
institution. And excellence-iz-a vetm tha’k can apply just as easily to applied research as it can to basic or
fundamental investigation. Our pubiic services need an enduring commitment to using the best knowledge
and ideas at our disposal.

Excellence/irrinnoyation means growing, attracting, and retaining the best visionary thinkers, entrepreneurs,
investors, and firms. This is true for our public services as much as our innovative businesses.

While excellence resists a single definition across the broad range of activity that makes up RSI, we can say it
has'the following characteristics:

e People are the critical determining factor. Excellent people will do excellent things. Diversity is vital
within that. We can only maximise the excellence of our activity if diverse talent is able to thrive in
the RSI system, regardless of gender, ethnicity or socio-economic background. Diversity is centrally
important for innovation. Only by combining diverse ideas, backgrounds, knowledge, and
experience will we truly innovate at the global frontier, and better reflect the needs of our own
society. We want to improve opportunities for Maori to participate in RSl in particular [see below —
Towards an Extended Vision Mataurangal.

e Global outlook. Research, science, and innovation are global endeavours, and knowledge,
techniques, standards and products will only be excellent when consistently seen in a global context.
This will be true even when we consider activities with a domestic focus, such as native biodiversity; a
characteristic of excellence in these activities is that they draw from the best technology, people, and
ideas internationally.

e Partnership. Broad networks of relationships are important for generating new ideas and accessing
the best knowledge. Scientific papers that are co-authored tend to be cited more often than papers
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which are written by a single author. Papers co-authored by teams from across academia and
industry tend to be cited more frequently than those that are written solely by academics.

Concentrating on excellence will mean that New Zealand’s RSI system is not duplicating what is being done
elsewhere —that is, not doing ‘me too’ research or ‘reinventing the wheel’. Instead it is directed toward
extending the frontier of what is possible.

TOWARDS AN EXTENDED VISION MATAURANGA

MBIE’s existing policy statement on Maori and RSI, Vision Matauranga, sets out a framework to
‘unlock the innovation potential of Maori knowledge, resources, and people to assist New Z€alainders
to create a better future’. The four themes of Vision Matauranga — Indigenous Innovatién,Taiae;
Hauora/Oranga, and Matauranga, continue to provide a powerful framework for(considering the
outcomes we expect from RSI as they relate to Te Ao Maori.

We consider for the purposes of this strategy that this framework can be built'oriznd extended to
recognise the growing role and importance of Maori in New Ze&iand’s RShactivity. The Maori
economy is flourishing and has become an important contributor toNew Zealand's future. Vision
Matauranga has enabled new opportunities and innovative\approashes at the interfaces between
matauranga and RSI. There is also increasing awarenass of thedimportance of the distinct research
approaches necessary where that research istinitendedito benefit Maori. We now want to extend our
policies and ambitions under the Visioniiatayranga framework. It is important that we do this in close
collaboration in the context of Maori Crown'retationships. We plan to take a co-design approach to all
our activities in this area.

Maori should be able to-participate in RSI activities on an equal basis to others. By extension, this
means a number of passible roles for Maori in RSI activities —

e asresearchers, working in any field of research on an equivalent basis to their pakeha peers

e asfentrepiengurs and innovators, working with new knowledge and new ideas in both the public
and the private sector

© “_asparticipants in research processes, including as direction-setters, designers, and co-creators

» \ as beneficiaries of research, whether from specifically Maori-focused research or more generally

e asfunders, sponsors, and purchasers of research, and investors in innovative enterprises

Evidence suggests that we perform poorly on many of these counts. For example, there are far fewer
Maori researchers than we would expect, and few Maori entities investing in or funding innovative
enterprises. We will therefore work with Maori stakeholders to address the opportunities these areas
present.

Matauranga Maori — distinctive knowledge held within Maori communities — has developed in New
Zealand for at least 600 years, and is a focus of the Vision Matauranga policy. We recognise the
central importance of this way of understanding the world, both to Maori and to all New Zealanders.
However, we have more to do to understand or articulate the Crown's role in supporting or protecting
this system of knowledge. We will need to work over the coming years to develop initiatives which
support and protect Matauranga Maori while acting appropriately within the framework of the Treaty.

In addition to the above, the WAI 262 claim, and the Waitangi Tribunal’s report Ko Aotearoa Ténei,
raised matters of great importance with regards the Crown’s approach to Matauranga Maori. The
Crown is currently working actively towards a response to WAI 262, and our work will form part of that
response.

—
| —

o

61nngwrti4 2019-10-31 11:02:56



IMPACT

Research, science, and innovation, especially that funded or supported by government, needs to have impact.
We consider impact to be a change to the economy, society or environment, beyond contribution to
knowledge and skills in research organisations. Impact may be commercial, non-commercial, or both. The
impact of our research on our health, environment, society and wellbeing is as important as its impact on our
economy as these are inextricably linked.

There are five key goals that are served by placing impact at the heart of this RSI Strategy:
e Enabling researchers to make their research more relevant and connected to end-user needs
e Allowing the Government and RSI funders to develop policies which support impact.
¢ Informing future government investment decisions.

e Enabling public research institutions to demonstrate how they meet théir scciabresgensibilities and
attract further resources.

e Demonstrating to taxpayers the eventual benefits of their irivéstments-

The attention to impact provides an alternative approach to anand)fferentiated policy towards research and
innovation investments, where funding is distributed broadly acrcss-a.wide range of projects on the
understanding that some of them may eventually ‘p&y. 6t} New Z€aland’s investment in RSl is too small as a
percentage of the global effort to be confident-thata broad-based investment strategy will eventually realise
domestic benefit. We need to consider meoye ¢arefuily*than larger countries the relative impact that different
investments have to the future of New. Zealand.

Measuring impact from researchis challenqirig, but not impossible. To date we have relied on generic findings
in the international literatars; aiong with selective evidence of impact from a small number of projects within
the New Zealand scienck system. Fhis is no longer adequate to direct and optimise the scale of new
investment by governmerit_We need to move beyond measuring outputs and assertions that the skills and
knowledgegeneratedyvesearch are valuable, to systematically demonstrating across our investments the
real-werld\impact foiNew Zealanders.

inthe reseairch sector, all of our publicly funded research should have a strong line of sight to impact. This
imeans researchers and institutions receiving public funds should be able to articulate the impact of their
research portfolios. Line of sight to these benefits does not mean focussing exclusively on applied, ‘close-to-
market’ research or on individual projects. Historically, basic research has been essential to expand the
knowledge frontier and challenge paradigms. However, even if the outcomes of more basic or high-risk
research cannot be predicted, we need to be able to demonstrate its contribution, even if attribution is
imprecise or we do so after the research is completed.

Pathways to impact include multiple actors and factors, but researchers and research organisations are the
originators and custodians of the knowledge they produce. As part of the Government’s commitment to
considerable new public research investment, we expect researchers and institutions to step up to play an
integral role in demonstrating, understanding, and delivering more impact from public research.

MBIE would like to work with the research sector to understand the resourcing needs of the proposed
stronger impact agenda. MBIE will soon publish a policy position paper on the impact of research that
establishes principles and approaches to measuring the impact of research, including linking impact to the
Living Standards Framework.

—t
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CONNECTIONS

To achieve impact from excellence, the system needs strong connections between the various players to
encourage collaboration and engagement.

Stronger connections allow a smoother, easier flow of people, knowledge, capabilities, funding, and capital
within and across our RSI system. An increased diversity of connections also increases the chance of new
ideas being generated.

Strengthening connections — and concentrating effort and investment in areas where there-are stionger
connections — will help to maximise the impact from that research or innovation, and the heivefitsthat flow to
other parts of the system.

Our activity in this area will focus on enabling fluid connections, and reducinghariiers\ahd costs preventing
connections from happening. We want to see an increase in the ways by which knowiledge may be shared and
utilised easily, and recombined into new knowledge and ideas. We are.séaking to create denser, richer
networks of people, ideas, and resources. We need to encourdgé ¢ase ‘of transaction — between innovators
and entrepreneurs, and the beneficiaries or users of the Kriowledga and innovations they create. This needs to
happen between institutions, across different spheres.arid types of activity, and internationally as well as
nationally. We want to create a fluid, dynamicinarketplace where knowledge is shared and used easily in the
right places at the right times.

We think dynamism borne of a large number of'srnall, easy transactions is an important feature of the system
we are trying to create. We havestructures.within our research and innovation system that already encourage
deliberate, coordinated coiizboiation,'such as the National Science Challenges, and we think they are working
well. This type of broad tcllaboratien is useful and appropriate for instruments such as National Science
Challenges, but we donotwant'to increase transaction costs across the board by requiring large
collaboraticis.orconsensys-based decisions where these are not appropriate. Rather, we want to focus on
increasing the oppprtunities for individuals and resources to connect easily.

We'expectthiswill mean mainly re-examining some of our rules around how our system functions, rather
than making specific investments. For example, we may consider our policies around open access to data and
reSearch, management of intellectual property within our research organisations, and the incentives our
policies place on researchers and innovators to connect and share freely. We also need to continue to consider
the fluidity of transactions between our research institutions, and continue our work on strong mechanisms to
invest in and share research infrastructure, both nationally and internationally.

—
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PART 4 - ACTIONS

Based on the key challenge and guiding policy set out above, we propose to take actions in five areas.

Our core concepts of excellence, connections, and impact run across all our action areas. As we consider these
concepts closely interrelated, we expect our actions to have complementary effects in achieving our goals.
This complementarity is expressed particularly in our goal of scaling up (action area 3).

Achieving our vision will require concerted government action

This strategy is seated amongst other key directions we have set. This Government’s Economic Dev&lspment
Strategy sets out the role that RSI will play in achieving our productivity goals. Between these Strategies,
there is a clear division of responsibilities for different stages of the innovation pipeline to gnsure we have
support from knowledge generation to use of innovation by end users. Similarly, our propased-Zeto-Carbon
Bill sets out the role that new innovations will play in our transition to a sustainable andiow.-&missions

economy.

Callaghan Innovation and New Zealand Trade and Enterprise (NZTE)will both have<entral roles in delivery of
the objectives of the strategy. Callaghan Innovation’s core role is+to support sciénce and technology based
innovation, and its. Its functions to facilitate networking and coilabération’between businesses and research
providers, and facilitate the transfer of knowledge and technology;.aré absolutely central to delivery on this
strategy, particularly with regards the main focus.on connections. Similarly, NZTE’s functions related to
strengthening global linkages through trade and investmeri{ promotion, and fostering collaborative
networks, will give it a central role in delivering’irnproved international connections across our RSI system.

NZTE and Callaghan Innovation are\aisa central o facilitating a business support system that provides
information and advice acrogs a‘wide rangeof areas to lift business performance in New Zealand. Working
with the private sector ang-othercentral and local government partners, NZTE and Callaghan Innovation help
firms to build capabilities and develop the mindset that enables them to undertake more growth enabling

activities, including inpovation.

Wider goveinment accion outside the RSI portfolio will contribute to achieving our vision. The Industry
Strategy rhis Govérnment has developed will encourage the adoption of new technology and frontier
innqvatiorrin target sectors. This will in turn increase the demand for innovation, stimulating new investment
and R&D activity. The independent review of the Performance Based Research Fund (PBRF) also seeks to
expand how the impact of research is assessed, and may lead to increased commercialisation of university
research.

1. MAKING NEW ZEALAND A MAGNET FOR TALENT

People are at the heart of research, science and innovation, and excellent people are vital to achieving the
goals of this strategy. Specific initiatives to develop, support, retain, and attract the most talented
researchers and entrepreneurs in the world will be transformative to our RSI efforts in New Zealand.

Our research and innovation funding mechanisms tend not to fund directly for talent at large scale, whereas
other countries tend to invest more time and effort in this aspect of their systems. We want to ensure
initiatives are in place to nurture and grow emerging researchers within New Zealand, and to offer stable
pathways to continue their research careers in New Zealand. Additionally, we want to attract talent with
unique skills and experience from overseas - how RSl related businesses and skills are considered under New
Zealand’s migration settings may be a factor in how well we do this. At the same time, our systems are not
making the best of the talent we could have. There are large disparities in our research system by gender and
ethnicity, disparities that we judge are reflected in our innovation activities.
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We plan to -

e Implement a large scale initiative to grow, support, attract, and retain the best talent in our research and
innovation systems, building on the success of initiatives such as the Rutherford Discovery Fellowships.
We will also consider how these initiatives can nurture the careers of our most promising researchers, and
balance sufficient stability to enable those careers to grow against enabling the dynamism that allows
emerging talent to break through and flourish.

e Develop initiatives to ensure talented thinkers from diverse backgrounds can thrive in the RSl system,
starting with a programme based on the UK’s Athena SWAN model.

e Develop initiatives to support excellent entrepreneurs from diverse backgrounds to develop innoyative
businesses.

e  Expand successful Curious Minds initiatives which are focusing on building the interest a#id sciénce
literacy of young people in hard to reach communities.

e Investigate proactive investments in leadership development in our researchcornimunity,-icluding
building a pipeline of future research leaders from more diverse backgrounds:

2. CONNECTING RESEARCH AND INNOVATION

The concept of connections is at the heart of this strategy. Withoutstiohg connections we will struggle to
bring together diverse ideas, knowledge, capabilities, andjinvestniert needed to innovate at the global
frontier. Fluid connections in the frame of our extendad-\!ision Matauranga ambitions are some of the most
important we can improve — these are discussed fuither below.

We are going to organise our efforts around twomainthemes.
Develop a global best-practice iresearch commercialisation system

We are likely to gain the gre%t@éstivalue pationally from innovations based on unique deep technology. The
knowledge base for this(téchnology’is likely to be derived from work in the research system, but will be used
or commercialised hybusinesses or public service providers. We need close and enduring connections
between research institstions and the users of their research, and a system of initiatives that supports those
efforts effactively.

We plar to<

¢~/ Extend our Technology Incubator scheme to attract international talent and resources to support
commercialisation of deep technology; over time, increase the number of incubators and the number of
firms.

e Take aregulatory systems approach to our policies that govern ownership, use, and licensing of
intellectual property by research organisations, with the aim of ensuring transparent, predictable,
common IP arrangements that maximise the potential social value from our publicly funded research.

International Connections

Our co-publishing record suggests that we perform well on researcher-to-research connections, but our other
international statistics suggest that these are not connected into richer networks of researchers or enduring
institutional connections. Connecting New Zealand to the global frontier requires us to connect networks of
New Zealand researchers to global leaders, and to build scale alongside neighbours such as Australia and
Singapore. Some of our best research institutions have the capability to lead global science in their area, but
need dedicated support to do so. Initiatives in this area include the trans-Tasman Single Economic Market
(SEM) agenda, and the Australia New Zealand Science, Research and Innovation Cooperation agreement
(ANZSRICA). However, only a small proportion of our research and innovation investment is currently
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directed towards funding New Zealand researchers to collaborate internationally, and participate in
international science projects.

We planto—

e Build a portfolio of international science investments with the scale to connect high-quality New Zealand
research networks to global leaders, and to enable world-class New Zealand institutions to lead science
at the global frontier.

e Pursue deep integration with neighbouring research and innovation systems, in particular Australia and
Singapore. This will include joint infrastructure investments, connection of support instruments, ard
shared funding for international research and innovation projects.

3. START-UPASCALE-UP
Start-up

Our innovative start-up firms will be a central element of our future economy¢Hi-tech high=growth firms
generate new jobs, alternatives to emissions-intensive industries, and ne#.oppariunities for New Zealand's
future. Furthermore, growth in productivity in businesses is linked tg'expoit, readiivess. We need to grow the
number of startups in New Zealand, along with the opportunities for thém-to'scale, by ensuring they have
access to the support they need at each stage in their life jourriey, from idea to seed to expansion. Our
extension of the Technology Incubator scheme is part-ofthis, as is our recent investment in expanding New
Zealand's early stage capital markets through th&'NZ Venture Investment Fund.

In addition, we plan to -

e Develop a flexible and graduated-systern ofsdpport that enables start-up firms to fast-track their growth
and achieve scale.

e Ensure start-ups areable to'accesstalent for scale-up and growth.

e Provide integrated support:and advice services to start-ups through Callaghan Innovation and NZTE to
access global imarkets,-glgbal customer insights, and go global from day one of business.

e Continueto ensuie the R&D Tax Incentive supports start-ups by introducing refundability and reviewing
the R&D.Tax Lioss Cash-Out.

innovating for the Public Good

Qdr public services need to grow their focus on innovating to find new solutions to social and environmental
problems, and respond effectively to Government priorities. Engagement of public services with RS,
including through funding R&D specific to government services and goals, is going to be as important to
achieving the objective of this strategy as increased business activity.

Responding effectively to Government'’s priorities will often mean Government to coming together with
businesses and other organisations together to focus on developing innovative solutions to specific problems.
For example, this may include maximising the advantages for New Zealand industry in the global shift
towards clean growth and the development, manufacture and use of low carbon or zero-emissions
technologies. Or how we use New Zealand’s research and industry strengths to address issues around
physical and mental health, while extending healthy, independent life expectancy to capitalise on the
opportunities created by demographic change around ageing.

Such an approach requires a clear definition of a mission that partners across government, society and the
private sector. Achieving success in these missions will not only bring benefits to New Zealand in terms of
better outcomes in areas such as health or the environment. But will also ensure our industries are at the
forefront of developing those innovative goods and services, both domestically but also internationally.

—
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We plan to -

e Establish innovation missions to address public good opportunities, such as kaitiakitanga of our biological
heritage, and health system delivery.

e Establish a new, flexible, and accessible mechanism to ensure public-sector organisations have access to
research and the resources to enable them to innovate successfully.

Scale-up

We plan to achieve improved connections in our RSI activity is by building scale in focused areas. Scale fosters
greatly increased connections by concentrating activity in particular areas or towards particular goals’We
know this concentration is critical to successful innovation — specifically a large number of people’in netwoiks
interacting and exchanging information.* As a producer of around 0.2 per cent of the world‘sresedrch, we
must also recognise that we cannot do everything well. Building our competitive advantageon the g'obal
stage means building scale and depth in areas where we think we can make a unique  dentribition at the
frontiers of innovation.

We will concentrate our efforts to build scale in areas of emerging opportunity, disiuption, or critical need to
New Zealand. This doesn’t mean cancelling existing research investimerits t¢.fozUs on a narrow range of
activities. Instead, it means focusing on supporting the key cdnibdnenis 6finnovative systems — researchers,
entrepreneurs, technology, investors, capital, requlation{and pubiic sefvices.

Our mechanisms for achieving this will be a combinatiorofithe mechanisms at our disposal, and will be
informed by the needs of the particular area6ffocus: Wae are already seeking to build scale through our
investments in the New Zealand Venture'lrivestientFund and our approach to the next set of Technology
Incubators.

In addition, we may conside -

e Establishing a new $trategic Science Investment Fund (SSIF) platform, or extending an existing one, if the
area needs to'staleup-undérpinning mission-led science.

e Using/néw talent'mechanisms to grow, support, retain and attract leading global research talent in the

area.

«"\ \Suppoiting the relocation to New Zealand of global investment funds, startups, and entrepreneurs in the
area.

e  Establishing commercialisation facilities, such as technology incubators or pilot plants, with a specialised
focus and expertise.

e  Supporting larger scale government-research-industry partnerships or dedicated institutions in the focus

areas.

e Provide integrated and coordinated support to tech startups and high-growth firms for accessing
overseas markets.

Choosing our areas of focus

Our areas of focus will fall in one or both of two categories:

4 For example, The New Economics of Innovation, Spillovers, and Agglomeration: A Review of Empirical
Studies — Feldman, 1998
( ]
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e  Where we can genuinely expect that New Zealand has or will be able to build a sustainable
competitive advantage on the world stage. These may include:

0 Opportunities for shifting from volume to value

0 Areas complementary to existing strengths or other opportunities

0 Areas with no obvious global leader where New Zealand has a head start

0 Where New Zealand has an inherent advantage based on our unique heritage or resources

e Where New Zealand faces a unique challenge or has a specific need.

For this draft iteration of the Strategy, we seek input on the selection of possible areas of focus:\We wil
consider establishing around five focus areas, but, depending on the eventual selectien, are likely 1o
introduce them over time, rather than immediately. In addition to the criteria set out(above, we‘invite
stakeholders to consider the following factors in their suggestions —

- The ambition of this strategy to focus efforts in the RSI portfolio at thé globalrentier of knowledge
and innovation.

- Ways in which the RSI system can accelerate progress on Gevernmient's-goals.
- Thefocus areas already determined by From the Knsw!edge Waveéto the Digital Age.
- Work already underway where we are already séeking te buitd depth and scale in the RSI system.

The following areas could be a useful start, and. are hignlighted in From the Knowledge Wave to the Digital
Age:

- Aerospace, including both aut@riomowus vehicles and our growing space industry.
- Renewable energy, building on iecentinvestments in the Advanced Energy Technology Platform.

- Health technologies ‘o irnprove delivery of health services and explore opportunities in digital
data-driven sofiai-andhealthtesearch.

We invite commgérit on these suggestions and welcome input on other possible focus areas.

4. ToWaARDS AN EXTENDED VISION MATAURANGA

Inextending the reach and scope of Vision Matauranga, we will need to develop new initiatives and policies
that work effectively within and around Te Ao Maori. This will require close consultation and collaboration
with Maori stakeholders to ensure our actions effectively support our shared outcomes. A starting place for
these conversations could be considering initiatives which -

e ensure the RSl system is open to the best Maori thinkers and researchers, and allowing them to thrive in
the broadest range of endeavours

e create pathways for Maori engagement with RSI, and support RSI projects of local and national
significance to Maori

e ensure innovation supports are open to the energy and ideas of our Maori entrepreneurs to develop
innovative businesses

e create an environment where Maori entities and businesses are able to invest with confidence in research
and innovative businesses

e resource and protect Matauranga Maori while acting appropriately within the framework of the Treaty of
Waitangi.

—
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5. BUILDING FIRM FOUNDATIONS

We need to continue to ensure that the basic building blocks of our RSI system are working well and fit for
purpose. Part of our work will continue to focus on funding, institutions, and infrastructure to support our
overall principles of excellence, connections, and impact.

Create a progressive investment programme

We have already begun the process of introducing a world-class Research and Development Tax Incentive in
New Zealand. This is the Government’s biggest single investment in research and development in New
Zealand’s history, and will grow to become the largest element of our support for business expendituie-an
R&D. In addition to this, we will create a progressive investment programme to enhance the cortribttion ¢f
main RSI funds to Government health, social, environmental and economic objectives. We-will foci:s ori
enduring, sustainable increases to existing funds including the R&D Tax Incentive (driven hyincreased R&D
spending from firms), the Endeavour Fund, The Marsden Fund, the Health Research'Cpuricil -and the
Strategic Science Investment Fund, and continue to work to ensure that the invéstmentplans and priorities
for those funds are closely aligned to Government’s goals.

Ensure future-focused fit-for-purpose institutions and infrastructure

We need to continue to ensure that our research institutions are'set up_arid well supported to succeed as
world-leading producers of knowledge, as well as incentivised to\improve connections and demonstrate a
clear line of sight to the impact of their research./Ve alss-need to ensure that our businesses and public
agencies have access to the research and sypport that they need.

In particular, we need to consider therelatianships Between and within our public research organisations, and
whether they are configured, supported, and incentivised optimally to form a coordinated, dynamic network
of research providers acrossche horizohs of research and innovation.

We plan to -

e Ensure our structures;. funding, and policies encourage public research organisations to form a
coordinated, dynamic network of research across the horizons of research and innovation.

e _Throygh'the'independent review of the PBRF, consider how it can support research connectivity and
enceurage further specialisation in our universities where appropriate.

«/ /Reviaw the CRI operating model to ensure it supports dynamic, connected institutions and globally
leading research.

Global Quality Research Infrastructure

Research and innovation infrastructure is housed in our businesses and research institutions. Government
directly supports some large parts of this - from research vessels to pilot plants and particle accelerators.

We want to focus on sustainable provision of future-focused infrastructure, in particular our databases,
collections, and e-research infrastructure. We also want to create or participate in opportunities to share
infrastructure with our international partners where that will facilitate denser connections and enable

investments we would not be able to make on our own.
We planto -

e Review e-research capability and place existing initiatives on a sustainable footing.
e Conclude our review of databases and collections to ensure future sustainability.

e Create or participate in opportunities to share infrastructure with our international partners.

—
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PART 5 - WHAT WILL SUCCESS LOOK LIKE

As set out in Part 1, our vision is that "By 2027, New Zealand will be a global innovation hub, a world-class
generator of new ideas for a productive, sustainable, and inclusive future.” To help drive the RSI System
towards that objective, the Government has set a proximate goal of raising national research and
development expenditure to two percent of GDP by 2027.

Ultimately the test of whether we have achieved this vision, and specifically whether the strategy has
contributed towards that achievement, will be its impact on the wellbeing of all New Zealanders. However,
measuring wellbeing is complex and attributing any changes in wellbeing specifically to the impact ofithe
strategy even more so.

We will continue to track progress toward the two per cent target for R&D expenditure usirigresultsfrom
Statistics New Zealand'’s biannual R&D Survey.

To determine whether and how the strategy is making a difference, we plan to menitor@ range of indicators
reflecting progress on outcomes related to the strategy’s three principles: exceliericé, connections, and
impact. Annex Two contains a list of outcomes we would like to mohitor,arid'sorne examples of possible
indicators that we may use to track those outcomes. Alongsidéhis)stiatedy, MBIE is also releasing a position
paper on “The Impact of Research” that sets out how its groposal for.measuring the impact of research.

In some cases, we already have a well-established.set tf.indicators that we can use to track progress on the
outcomes (including those presented in Figuré 4 and\Figure-2). In other cases, we will need to build new data
sources and develop new indicators.

A primary source of data for this!attersetwill be the New Zealand Research Information System (NZRIS),
which will hold information @baut, research activity in New Zealand, including current and prior projects, the
experts in particular fields;and the gutputs they are generating. The NZRIS is already under development.
The data from NZRiS.will be especially helpful for assessing the excellence of New Zealand research activity,
including the diversitvoof the RSI workforce, and connections between parts of the research system.

We plan_ta extend this effort further by collecting information on the ways the outputs from research activity
are‘béing/applied’in the public and private sectors. This data will help us measure the connections between
résealichers-and users of their research, as well as the impact that that research is having.

We will document these indicators and track progress towards targets in the Research, Science and Innovation
System Performance Report. This publication sets out a range of high-level statistics on the activity of and
outcomes from the New Zealand RSI System. Previously this report has been released biannually, but we are
in the process of developing an online dashboard of indicators that is updated continuously.

—
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ANNEX ONE - OUR RESEARCH, SCIENCE AND
INNOVATION SYSTEM

Our RSl system consists of people, institutions, infrastructure, and businesses. It is not a closed system. Many
people are engaged day-to-day in innovating, researching and connecting with each other in a wide range of
activities that contribute to RSI.

The Government therefore works in this system through setting the overall strategy and direction,
Why the Government Invests in Research, Science and Innovation

The fundamental design principle for our system and funding mechanisms is that the goveriiment.s’primary
role is to create value to society.

The economic literature on research distinguishes between the private and socialvalye thatarises from it.
Private value is the value that is captured by a person or an organisation. If a busifngss inyests in research for a
new product, the money it makes from selling that product is its privatévalte.

Social value also includes the value that results elsewhere from-that reséareh it can include the value that
other businesses get from copying the product or incorporating it inte-tixéir own services, and the knowledge
gained by the research personnel working on the progduct, which'thzy can take with them when they move to
anew job.

These are just some examples. There are many.differentways in which social value can arise from research, so
many that economic literature estimates that the‘social value from research, even that undertaken in
businesses, is much higher thanthe private'value.5 Moreover, the person or organising investing in the
research does not capture ttiose henefits. This is why government is a major funder of research. The benefits
to New Zealand as a wh)lg will be.greater than the value to the primary investor in the research, so without
support from govefnimerit the/nvestment would be less than optimal from a social perspective.

In many fields-af veseaich; the private value to the person performing the research may be low. For example,
for researchiinvest/gating New Zealand's biodiversity, or fundamental research with no particular application
in mind, the erly private value for those directly involved will be the intellectual satisfaction gained from the
researchiprocess. In these cases, the vast majority of the value is social and if the government wishes for that
reSearch to be undertaken it will need to meet the full cost of that activity.

The government’s role in the RSI portfolio is to seek to maximise social value, primarily through its
investment, but also via the direction it can set for the institutions it owns.

The NSSI set a clear direction for the Government to focus its funding efforts on more novel and uncertain
research at the global frontier, where the private sector is least likely to invest. It also considered a ‘horizons’
model for types of research and roles of different organisations, which we still consider relevant, and which
we reproduce below.

5 Measuring the Returns to R&D — Hall, Mairesse, Mohnen, 2009
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Horizon 3 Horizon 2 Horizon 1
Generate New Ideas Develop Emerging Ideas Leverage Proven Ideas

Social Value

Returns to
society from new
knowledge
Fublic
Kpplication
Use, of
= knowiedge in
public service
delivery

For research on the generate new ideas horizon, the Government meets the majarity of cost of the research

centrally, up to 100%, and ensures that a long term pipeline of reseaich exists t6 extend the global knowledge
frontier in ways that are relevant to New Zealand's future. This isw&rk that will usually be undertaken in New
Zealand's research institutions, and will usually be funded through'dedicated research funds, such as Marsden
or Endeavour.

On the develop emerging ideas horizon, tkeGovernimeént meets part of the cost, and encourages
institutions, the public sector, and businessestd.cailaborate on initiatives which might have a broad range of
impacts across a sector or industry. The Government may also help establish structures to enable this activity
to take place; for example, Natic¢nal Science Challenges, or research-levy bodies.

The Government may als® act by sponsoring structures and services that enable the free flow of ideas.

For research with ¢lear apptication, as is found on the leverage proven ideas horizon, we would generally
expect the/people.or grganisation likely to benefit from that research to meet a high proportion of the cost of
the activity. This reflects that when the application is clear, it is more likely that the beneficiaries can be
idenitified-Partof the Government’s role on this horizon is to stimulate and support investment and activity.
Suppoitmay be in the form of minority funding, such as the 15% credit given to businesses via the R&D Tax
incentive. This rate of support recognises that the private value from some RSl investments already
encourages much investment — it is just unlikely to be high enough to maximise social value.

However, not all activities at the ‘leverage proven ideas’ stage will generate private value to a clear set of
beneficiaries. In horizon 1, value can also arise from the use of research in delivery of specific public services.
This is not the broad social value arising from knowledge, but the specific social value arising from better
public service delivery. Investment and decisions here are best made by the public sector entity charged with
delivering the service.

For example, if the Department of Conservation creates a remote device to monitor wildlife populations using
proven technology, this activity would sit on the ‘leverage proven ideas’ horizon, but the value would be
spread across a large number of non-identifiable beneficiaries. In that case, the government agency with the
greatest interest and operational responsibility should firstly consider meeting the majority of the cost. In this
example, that would be the Department of Conservation.

There is an enduring need for the Government to increase the research intensity of its own activities that
focus on the broader public good, and particularly on the ‘leverage proven ideas’ horizon. For example, in
areas such as the health sector, as set out in the Government’s Health Research Strategy, but also in areas
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such as environmental protection, biosecurity, and response to conservation threats such as myrtle rust, kauri
dieback, and mammalian predators. We are committed to increasing our investment in that activity.

Design Principles for the RSI System

Significant reforms have been made to the Government’s instruments in the RSI system in recent years, in
particular via the creation of the Strategic Science Investment Fund and the Endeavour Fund. We are not
planning further significant reforms to those funding mechanisms, but will continue to monitor their
operation and make adjustments as necessary. Any changes we make will be guided by a set of design
principles for our system.

Our overall direction for RSI remains to maximise the social value from our activity. The Governriént shou)d
invest to appropriate levels, and provide leadership, structures and institutions that encourage'broad-based
benefits to all New Zealanders from our activity in research, science and innovation. The Governmentwill
encourage and support businesses and public sector institutions to act where their attians.are-ikely to
generate social value. This also means making choices, as resources are invariabiy limjted.

Future work we do in this space will be guided by the following principles)derived ffein the comments above:

e The Government acts to drive social value
e Government investment should be proportionate to the-incremental social value
e Funds are deployed in a balanced way, with the =Xpected outcome matched to the function

e The system should be simple whilst delivering tie right support in the right places.

—
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ANNEX TWO - INDICATORS OF SUCCESS

Below we present some possible indicators we could use to track the success of this strategy. We welcome
input on choice and efficacy of these and any other possible indicators.

Excellence:

e Increase in number of researchers operating at the forefront of their field (eg, number of researchers in
top 1% by citations in international journals, weighted by country size)

e Increased diversity of RSl workforce (eg, higher % of women/Maori in RSI workforce, potentially
weighted by seniority; lower HHI of demographic groups)

e Increase in number and/or valuation of NZ tech startups (eg, tech startups per 100,000 jpeople; refative to
international comparators)

e Increase in venture capital (eg, venture capital invested in NZ companies as% of\GDP)

Connections:

e  Stronger connections between researchers (eg, publications with\researciiers from multiple NZ
institutions/departments; density of co-author/grant collakoration/cosinventor networks)

e Stronger connections between research and industry(eg, business funding of NZ research institutions;
publications with academic and industry co-autliars;‘patents with academic and industry co-inventors)

e  Stronger connections between NZ researeiersfinnovaters and international experts (eg, international
newcomers as percentage of scientific authors; progortion of publications resulting from international
collaboration; large businesses eiigaged iriinternational collaboration for innovation)

e Stronger connections between NZ researchers/innovators and international sources of capital (eg, GERD
funded from overseas;-iatermational VCinvested in NZ companies)

e Stronger connectiohs between NZ researchers/innovators and international business communities (eg, #
founders with{connecticristo globally leading ecosystems)

e Strongeiconnectiensbetween NZ innovators and international markets (eg, NZ firms — esp. tech
startups — with aperations in international markets)

Impact:

¢~ /Inciease in use of NZ research by industry (eg, NZ research publications cited by patents assigned to
business in NZ and elsewhere; # startups/spinouts coming out of research institutions; BERD/GDP)

e Increase in use of NZ research by public sector (eg, NZ research publications cited by public agencies
and/or other non-commercial organisations in NZ and elsewhere)
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