Research for
Resource
Management




Foreword

Regional and Unitary Councils throughout New Zealand are
faced with increasingly complex and critical decision-making,
often requiring a balance between conflicting or incompatible
expectations around managing, developing, or maintaining
natural resources, and utilising science that may be incomplete

and with ill-defined uncertainty.

After 25 years of resource
management under the RMA, by

and large the ‘easy’ stuff has been
sorted. We now are faced with what
is not malleable, within a context

of more informed communities

with broad conflicting values and
expectations and more constrained
research resources. Sage decision-
making requires sound science as
input for reference and guidance, and
experience has shown that scientific
research must be anticipated and
planned years if not decades in
advance of key decisions being made,
if timely, robust, and comprehensive
science is to be best placed to inform
the decision-making process and thus
enhance New Zealand's enduring
environmental and economic
performance.

In 2007, the Regional Councils CEO
Forum and the Resource Managers

Group endorsed the development

of a Research, Science & Technology

Strategy with the objectives:

*  To produce a Strategy that will
provide a framework within which
Regional and Unitary Councils can
pursue the further development
of high quality, relevant research
and timely and appropriate
knowledge transfer mechanisms.

* To provide an overview as to
what the Regional and Unitary
Councils require in research,
science and technology, including
a process to achieve goals and
objectives contained within the
Strategy or formulated from time
to time through the pathways set
out within the Strategy.

This is now the third edition of the
Strategy. As with previous versions,
it identifies key issues for research
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engagement and prioritisation to
focus on over the next few years.
The research priorities have been
developed with input from regional
council Special Interest Groups.

The revised Strategy will continue

to provide an influential voice for
Regional and Unitary Councils to
communicate immediate and longer-
term Research, Science & Technology
priorities to funding agencies and
research providers.

The Science Advisory Group,
established by and reporting to the
CEO Forum, will keep the Strategy
alive and ensure that the processes
are followed to achieve the objectives
of the Strategy and particularly to
review the ongoing effectiveness of
implementation.

Qg Do

Gary Bedford
Chair, Science Advisory Group
(2008-present)




The vision of the Strategy is that the profile of Regional and
Unitary Councils continues to move from being end users to
being “partners” in research with key Government Departments

and research providers.

The Research, Science & Technology
Strategy provides a process for the
combined councils to influence and
participate in NZ's environmental
research direction. A key purpose is
to ensure that the councils provide
a united, influential, and well-
regarded front to funding agencies
and research providers both for
identifying research priorities and
also capability requirements for the
present and future.

Responsibility for the Strategy rests
in the first instance with the Science
Advisory Group on behalf of the
Regional and Unitary Councils. The
Science Advisory Group is mandated
by and answers to the Regional
Councils’ Chief Executives’ Group.

Since the original strategy was finalised
and approved for implementation by
the Regional Councils' Chief Executive
Group in March 20009, there has been
considerable progress communicating
the strategy to decision-makers in
Wellington. The Strategy has also been
influential during the Crown Research
Institute (CRI) Task Force Review of
Crown Research Institutes and related
initiatives, and more recently in the
development of the National Science
Challenges.

The Strategy has also provided the
catalyst to improve coordination
between councils in identifying
longer-term research priorities and
science capability needs, and to share
knowledge between councils. In the
last three years, many Special Interest

Groups (SIGs) have developed their
own science strategies and have
identified key research priorities.
These have proved very useful in
contributing to the formulation

of National Science Challenge
programmes and to the development
of specific projects. The revised 2016
Strategy proposes to continue this
role to identify longer-term research
priorities and capability needs as
well, and to enhance inter-council
collaboration and knowledge sharing.

Regional and Unitary Councils have
previously had very little formal input
to high-level central government
science strategy and agendas, but this
has changed with the implementation
of the Research Strategy. Council
representatives have been involved in
a number of high-level and influential
fora, and the Strategy envisages

a continuing place and push for
regional council recognition and
contributions within such fora. The
revised Strategy provides the means
to continue to influence central
government decision-making (e.g.
through MBIE, MfE, MPI) and to also
provide direct guidance to Crown
Research Institutes, universities, and
other research providers involved in
environmental/natural resources and
related research relevant to councils.

The Strategy will continue to provide
a process to ensure greater formal
involvement by councils in research
prioritisation and implementation,
and is especially focused on providing
a unified voice in Wellington. The

Strategy has four main Goals: (1)
Providing timely, authoritative

and respected direction to science
research and funding; (2) Catalysing
and enhancing science delivery -
capability, capacity, and targeting;

(3) Science uptake opportunity and
facilitation; and (4) Receiving feedback
and updating the Strategy.

It is envisaged that by committing

to a process of keeping the Strategy
current and specifically implementing
key objectives by following an Annual
Operating Plan, Regional and Unitary
Councils will demonstrate greater
leadership in providing research
direction; key tasks will be completed
within a relevant and acceptable
time frame; research will become
more targeted at key long-term as
well as short-term priorities; key
science capability will be developed
and maintained; and stronger
partnerships will develop between
councils and with other agencies.
Implementation is key to the success
of this Strategy and the Regional

and Unitary Councils will provide a
dedicated resource to ensure the
Strategy is kept alive, implemented,
and reviewed in an appropriate and
timely manner.

The strategic priorities that have

been identified as the top current
priorities are set out below. There is
further explanation in the “Strategic
Priorities” section of this document,
and users of this Strategy should

also note carefully that each of the
councils’ Special Interest Groups have
identified through their own strategies,
particular requirements and important
needs that go beyond those discussed
herein. These are described further in
Appendix 2 of this Strategy.



This Regional Council Research
Science & Technology Strategy
has taken a top-down and

a bottom-up approach to
determine key research
priorities for the next 5 to

10 years. In addition, the
Regional Policy Managers
Special Interest Group (SIG)
has also highlighted the need
for a broader perspective,
beyond science, to ensure that
the research strategy extends
across the applied sciences that
inform environmental issues,
and across the design and
delivery of management policy,
to the delivery of effective
resource management.

The broad set of policy-relevant
research priorities are strategically
focused on improving environmental
management across a wide scope

of practice; fundamentally science-
based (in method); and though not
directly about specific environmental
sciences (as the subject); they

are about the decision outputs

and policy tools and processes of
environmental management, as
opposed to science inquiries to
generally inform such management.

Details of the strategic priorities are
expanded in the document.

Priority 1: Better Science Utilisation

An ongoing priority for Regional Councils is to better access science

results from New Zealand and also international research providers and
to incorporate the findings from relevant research projects into decision-
support tools. Today's requirements are even more complex than before
as we realise the importance of valuing ecosystems and broader social and
cultural values and incorporating this knowledge into community value-
setting processes.

In particular, in this priority research area, there are two research themes
that need to be promoted: (1) Research into and in support of decision-
making systems, including community values-setting and accounting, and
management policy design and evaluation, as distinct from but integrated
with research into understanding of environmental issues. (2) Research to
develop operable approaches to assessments of resources or aspects of
the environment as stocks and services, that explicitly address complexities
and uncertainties including risk.

Priority 2: Policy Effectiveness

There is a need for better approaches for assessing the effectiveness and
efficiencies of policy, including a tool that can model and evaluate the likely
impact of a full range of policy options in terms of effectiveness. Research

is needed to develop and improve the application of the range of policy
development methods, tools and processes for the design and evaluation of
policy or other decision responses to environmental management issues.

Priority 3: Integrated Land and Water Science
for Enhanced Sustainable Production

The National Policy Statement for Freshwater Management (NPSFW) and
the National Objective Framework (NOF) continue to be expanded and
continued, and to a considerable extent, increased research effort into
understanding the interactions between soil, land use, and water in all
forms will be required into the foreseeable future. There is a need for a clear
understanding of the science so as to apply any additional NOF attributes

in a defensible and well-considered manner, respecting both community
aspirations and the scientific context, including limitation to their application.
Included in this priority is exploring the concept of “managing within limits”
in depth, to ensure we identify and grasp consequence and that we have
determined the right “limits” for the values and use each community desires,
as well as for protecting the integrity of the water quality.

Across most SIGS, encapsulating Matauranga Maori alongside traditional
science advice for community discussions is a high priority.




Priority 4: Biosecurity/
Biodiversity

The regional council “Strategic roadmap for
biosecurity and biodiversity research” identified five
common and overarching research goals:

1. Halt and reverse the decline of native
biodiversity and protect natural habitats

2. Reduce land-use and invasive species impacts
in freshwater and marine ecosystems

3. Ensure integrity of ecosystem services and
natural capital

4. Improve environmental outcomes through
increased community awareness

Anticipate and plan for future risks

The value of biodiversity and the value in improving
biosecurity need to be measured and explained to the
community and to other key stakeholders. Councils
require cost-effective tools, including new toxins and
methods, and also proof of performance. Biosecurity
is an area where it is extremely important that we

can communicate the benefits, as well as the costs,

of pest-control methods, particularly to communities.
This is very much about maintaining a “licence to
operate” at both regional and also national levels.

Priority 5: Hazard Risk

Management

If Regional Councils are to provide and promote
meaningful and comprehensive engagement in

risk analysis and reduction, there is an overall need
for better tools to address hazards and reduce
consequent societal risks. Research and guidance is
needed to provide robust and defensible positions for
addressing risk, to give decision-makers confidence,
and to give communities clarity around risk levels and
abatement alternatives. Land-use planning applied

as a risk reduction tool needs to be integrated with
other planning drivers. A key issue is well-informed
risk management - how to deal with risk, identifying
effectiveness risk reduction measures, balancing

risk reduction with acceptable cost, and providing
acceptable levels of residual risk.

| &

Priority 6: Coastal

Research is needed on ways in which customary
knowledge can be captured, in accordance with
tikanga Maori, and incorporated into coastal and
marine monitoring and management frameworks.

In addition, important Maori environmental values
will need to be captured that relate to kaitiakitanga,
whakapapa, tino-rangatiratanga and manaakitanga.
There is a need for consistency amongst councils for
national state of the environment (SoE) monitoring
and reporting. In addition, high quality, ‘fit for
purpose’ data is needed in many regions to establish
regional monitoring programs.

In order to manage ecosystems and resources,
we need to quantify change, and understand how
the Coastal Marine Area (CMA) and associated
organisms and habitats respond to various stressors
(both natural and anthropogenic). A particular
challenge highlighted in the New Zealand Coastal
Policy Statement (NZCPS) is acknowledgement of
the synergistic effects of multiple stressors, tipping
points, and cumulative environmental change.

Priority 7: Retaining and Building
Science Capability and Capacity

Councils rely, to a large extent, on long-term science
and long-term data sets to provide the necessary
information to be able to make well-informed
decisions for the future. This is critical to State of the
Environment (SOE) monitoring. Incentives need to
ensure good quality science that is relevant to council
needs. The requirement in environmental science

is not only for excellent, ground-breaking research
that leads to new science frontiers, but also for well-
designed and implemented research programmes that
are enduring and open-ended; taken together, these
will provide credible answers and advances to the New
Zealand situation. Therefore, a priority for this Strategy
is to ensure that Central Government decision-makers
understand what is required in science capability and
capacity now and in the future, and that all forms of
excellence in science are supported, i.e., incremental
gain, refinement and review of fundamentals, and

break-through advances.
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New Zealand requires effective policy to be underpinned by
excellent and relevant environmental research and this requires
strategic thinking to identify needs well in advance of the
emergence of big problems and policy response requirements.

This is the third version of the
Regional Councils’ Research, Science
& Technology strategy since the

first one was compiled in 2009.

Over the six-year period, since the
first strategy was launched, science
has become even more important
to Regional Councils. Solutions are
demanded as soon as issues are
hypothesized. Objectives, policies,
and methods of implementation and
action are expected to be evidence-
based. Environmental issues are
now more politically charged as the
various components of New Zealand
society jostle for their say in how
finite resources should be allocated
and treated. Resource management
as espoused by councils must be
credible and defensible more than
ever. Questions are being asked
about what parameters are required
to better define and what measures
are needed to ensure ‘sustainability’,
providing for the enduring value and
utilisation of the natural resources
with which New Zealand is endowed.
This is most evident in the water space
as, for example, irrigated dairy farming
rapidly expands in many regions,
highlighting issues of the efficient
and effective use of soil resources
and land management inputs, and
of water allocation, but also water
quality and downstream impacts.
The National Policy Statement for
Freshwater Management establishes
such questions as nationally and
regionally crucial for resolution. Itis
also now more clearly recognised by
central and regional government that
we need to have a strategy to explicitly
manage our soil resource to ensure

productive and protective functions for
all of New Zealand society now and in
the future. The coastal environment

is also in greater focus than it was a
few years ago with the introduction

of the National Coastal Policy
Statement (2010) and corresponding
implementation plan (2011), which
require councils to identify coastal
processes, resources or values that are
under threat from adverse cumulative
effects and include provisions to
manage these. Resource use needs to

be optimised for both economic gain
and also for environmental quality,
exploring all the implications of what it
means to ‘manage within limits'.

The understanding and encapsulation
of aspects of Matauranga Maori into
Council science, policy formulation
and review, including monitoring and
reporting of activities, is an evolving
need for Councils. This encapsulation
is required to recognise and give
effect to the relationship iwi have
with the environment and their role
as kaitiaki. In many regions this need
for encapsulation of Matauranga
Maori is being advanced through
treaty settlement legislation and/

or other negotiated agreements and
understandings, which is creating
co-management arrangements and/

or increased participation for mana
whenua in environmental management.
Matauranga Maori needs to be
embedded in all research planning.

Government science has also evolved
over the last few years. The recent
(October 2015) National Statement
on Science Investment and the
earlier introduction of the National
Science Challenges (May 2013) have
significant implications for how
science is directed, funded, and
conducted, and knowledge delivered
to end-users. Both these initiatives
provide significant opportunities for
Regional Council involvement but also
require resourcing and an adaptive
and meaningful engagement, that

recognises that Regional Councils
are able to make a significant and
credible contribution if opportunities
are recognised in a timely manner.

Effective knowledge transfer, and
translation of science into policy and
decision-making, will always be a high
priority for councils but there is a
broader perspective required, beyond
science, to ensure that community
values as well as the physical sciences
are understood as a package that can
produce solutions to guide decision-
making. Science is not an end in its
own right; effective and meaningful
communication of its findings and
outcomes and integration into a wider
context of contribution to social,
cultural and economic wellbeing
remains an enduring challenge.



Itis timely to develop and implement a new Regional Council RS&T
Strategy as there are several new drivers for science and most of
the Special Interest Groups (SIGS) have developed strategies and
research priorities of their own that need to be communicated and
implemented in a coordinated fashion.

The purpose of the Strategy continues to be to provide a process

that will catalyse and assist in the further development of high

quality relevant research and timely and appropriate knowledge
transfer mechanisms for the benefit of Regional and Unitary Councils.
However, while the underlying purpose for a strategy has not
changed, the imperative for a contemporary strategy has increased in
2016 as the importance of good science for council decision making
increases and the funding allocated to environmental and related
sciences becomes increasingly uncertain and constrained. Converting
scientific research results into useful information through to applied
knowledge continues to be a major challenge as few funding
mechanisms outside of councils’ internal funding and Envirolink are
available to ensure this happens.

This document serves as the guide to achieve the goals and
objectives set out below.

The Strategy is prepared by the Science Advisory Group, which
acts collectively and collegially on behalf of Regional and Unitary
Councils. This Strategy is owned by these Councils. It provides a
process, through the Special Interest Groups (SIGS) to get input
from all Regional and Unitary Councils on Research, Science &
Technology (RS&T) priorities, promote greater collaboration, and
enhance communication within the Local Government framework
to ensure that good science supports the roles and functions

of Councils. The Strategy Process also provides a unified and
influential voice for Regional and Unitary Councils to communicate
immediate and longer-term RS&T priorities to funding agencies
and research providers. This will enable Regional and Unitary
Councils to be acknowledged as a partner in setting research
agendas and to have greater influence on RS&T investment and
capability retention and development.

The scope of the strategy, as before, includes:

a. Research, science and technology that is necessary to support
and inform the sustainable management of natural resources

b. Environmental research and relevant hazard research, and
also social, cultural, and economic aspects where they relate
to the roles and functions of Regional and Unitary Councils

c. The recognition and promotion of sciences that go beyond
just the physical to incorporate values and societal effects and
values and perspectives

d. Science to enable policy issues to be addressed.

" Based on the definition in RMA Section 2

For the purpose of this strategy,

‘environment’ includes: '

* Ecosystems and their constituent
parts, including people and
communities
Natural and physical resources and
processes, including influences and
consequences, and uses of those
resources
Amenity values
Social, economic, aesthetic, and
cultural conditions relevant to the
above points.

Vision

The Regional Council vision is
to be effectively involved in the
identification, development,
communication and
implementation of research,
science and technology that
will undergird Regional and
Unitary Councils’ actions

for the wider benefit of New
Zealanders.

‘Effective involvement’

covers collaboration and
coordination between councils
and with research providers
and funders; credible and
timely engagement; clarity
around current and future
research priorities; meaningful
partnerships; transfer and
uptake of research and
knowledge; and promoting the
availability of RS&T capability
and capacity.

Regional Council Research Science and Technology Strategy | 8




New Zealand has 16 Regional and Unitary Councils (including

the unitary councils of Auckland, Gisborne, Tasman, Nelson and
Marlborough). The country also has eight Crown Research Institutes
(CRIs), eight universities and additional quasi-private research
providers such as Cawthron and Lincoln Agritech that conduct
Government-funded research relevant to Regional and Unitary
Councils. In addition, there are a number of private environmental
consulting companies that are also involved in research and
provide a contract service to Regional and Unitary Councils.

The Government science landscape
has changed considerably in the
last few years. Ten National Science
Challenges (NSCs) were announced
in May 2013 and of these, four are
very relevant to Regional Councils:
New Zealand's Biological Heritage,
Sustainable Seas, Our Land and
Water, and Resilience to Nature’s
Challenges. An eleventh challenge
was announced in September 2014:

Building Better Homes, Town, and
Cities, which is also relevant to
some councils. As identified in the
“Key Drivers"” section, the NSCs are
changing the way science is being
conducted in New Zealand and
this provides both challenges and
opportunities to councils.

The National Statement on Science
Investment (October 2015) indicates
that $279 million a year is invested
into environmental science (See Figure
1). This includes tertiary education

as well as the more applied science

of a smaller amount of business
investment. The Government has
confirmed it is justifiably the main
investor in environmental research as
the public is the main beneficiary for
research that improves understanding
of the environment, processes, threats
and mitigations. Research on the
environment is seen as important

to New Zealand because of the
importance to trade in both primary
products and tourism (environmental
credentials). Government science

is described as having two main
pillars or areas of focus: impact

and excellence. Science excellence

is about involving the best people,
both from research providers and
stakeholders; about scientific rigour
and ability to deliver results. From an
environmental science perspective,
impact encompasses the ways in
which scientific research benefits
New Zealand. The explicit focus on
impact now encourages scientists to
think about the broader implications
of their research from the outset

and during the research process
including the delivery of results and
potential for uptake by end-users,
including translation into policy. A goal
of Government expressed within the
NSSl is to improve our understanding
of the potential and measured
impacts of research, including impacts
resulting from the encapsulation of
Matauranga policy. Measurement

and demonstration of impacts will

be a requirement of the National
Science Challenges and also the

MBIE Contestable Science Fund. As
potential recipients of new knowledge,
this measure of value in research
investment is to be welcomed by
councils. The Regional Council RS&T
Strategy needs to ensure that both
excellence and impact are factored
into future thinking. Traditionally,
universities have tended to be
stronger on the excellence and weaker
on considering dissemination; councils
may need to intentionally advocate for
a higher degree of knowledge transfer
as a key component of publicly-funded
research. There is a clear opportunity
for the councils to give voice to what
excellence and impact look like from

a resource management and regional
community perspective.

Conversely, it appears that the
Government may be expecting
more from the private sector within
incremental and applied science
research e.g., within the primary
sector. This RST Strategy envisages
that Regional Councils should seek
to further enhance partnerships
with sector research organisations,
noting that while in the first instance
they will always exist to serve their
own interests, there will be any
number of situations where shared
concerns and opportunities could
be explored in a collaborative and
mutually beneficial manner. It
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behoves councils to maintain at the
least as wide a ‘watching brief’ as is
practicable and achievable within
constraints such as commercial
sensitivity etc.

In addition, MBIE staff have flagged
that there may well be opportunities
for Regional Councils to take
proactive and even leading roles in
proposing and pursuing research
projects e.g., by drawing together
consortia of their own choosing to
lodge an application for Government
funding on topics of their own
choosing, instead of relying on CRIs
or universities to pursue applications
that co-incidentally have relevance
for council functions and interests.

In May 2013 the National Science
Challenges were announced as a
new way to fund research. As of May
2016 most of the challenges are just
starting to make traction; Directors
are in place, and initial projects

are being funded. The challenges
represent a new way to fund and
conduct research with a focus on
mission-led science and step-change
innovation. The Government'’s
thinking on how the various science
funding streams are currently being
allocated is shown in Figure 2 (from
NSSI 2015).

The Government’s main mission-

led science investments relevant

to Regional Councils are the MBIE
contestable funds ($190M/year);

the NSCs ($68M plus up to $64M
aligned CRI core funding); and CRI
core funding ($201M), which enables
CRIs to meet their core purpose.
While there is relatively little new
money in the NSC's, they do offer

an opportunity to better coordinate
research effort in New Zealand to deal
with large complex issues.

Regional Councils interests strongly
align with “mission-led” science. While
councils generally do not provide very
much in the way of direct funding

Our Land and
Water

Improved primary
production while

Understanding and managing
within catchment limits

improving land and

water quality

New Zealand's Protecting
Biological Heritage  and managing
biodiversity;

improving biosecurity;
enhancing resilience

RC staff involved in
governance, science direction,
and end-user advisory

Reducing risk and enhancing
and restoring ecosystems

RC staff involved in governance
and end-user advisory

to harmful organisms

Sustainable Seas

constraints

Resilience to
Nature's Challenges

The Deep South

Enhanced utilisation
of marine resources
within environmental

Enhancing resilience
to natural disasters

Understanding the
role of the Southern

Societies, values and
seas; ecosystem-based
management

RC staff involved in governance
and end-user advisory
Resilience of the rural sectors
and expanding urban areas

RC staff expected to be
involved in the near future

Impacts and implications of
changing climate

Ocean in determining

NZ climate

Building Better
Homes, Towns and

Cities environments

to national science programmes,
they do conduct their own mission-
led research and are also able to
influence how MBIE contestable,

CRI core, and the National Science
Challenge funds are allocated. A key
focus for this strategy is to ensure
that research funded by these three
streams is designed, conducted, and
knowledge is transferred in such a
way that it has a positive impact on
the environment. To be successful
councils will have to work closely with
the relevant research providers and
other stakeholders.

Of the now 11 NSCs, six have some
degree of relevance to Regional
Councils, while four are particularly so.

Developing better
housing and urban

RC staff involved in
governance

Collaboration and knowledge
transfer

Mainly Auckland involvement
in advisory

These are listed in the table along with
comments. The 2011 RST Strategy,
along with the relevant SIG strategies
were used to help formulate the NSCs
from the start of the process. The
intention is to embed RC staff into

the most relevant challenges and the
most relevant projects in order to
enhance the value of these challenges
to councils and to the country.
Additionally, RC staff involved in the
various projects will be encouraged

to formally report back through SAG
using a project reporting template that
will be used to keep other interested
RC staff informed of developments. A
diagram in Appendix 4 indicates the
various RC staff that are involved in the
challenges at the time of writing. This



diagram is on the Envirolink website
and will be maintained to document
changes in involvement.

Implications of the
National Statement
on Science Investment
(N'SSI)

The National Statement on Science
Investment (October 2015) signals
changes to the way contestable
funds will be allocated. For example,
instead of funds being ring-fenced for
environmental research, there will be
just one contestable pool to cover all
research areas and it will be open to
all providers. The NSSI also signals a
shift to greater investment in higher
risk/higher return “discovery” science
and a shift away from investing in
more applied science.

The NSSI states that Government
investment in environmental
research is justified, where the

public is the primary beneficiary,
however considerable environmental
research is directly related to the
primary production sectors. CRIS,
and Cawthron, have mainly been
focused on the more applied end of
research and in areas of considerable
relevance to councils, often involving
long-term environmental data sets.
The Government is signalling that

it expects industry to step up with
greater investment in research at the
applied end of the spectrum. This shift
could have significant implications

to Regional Council interests, as
long-term research programmes
and datasets are required to fully
understand and demonstrate or test
the effectiveness of council policies
such as the implications of land-use
impacts on environmental factors, or
air shed interventions.

Incremental applied research is also
critical to biosecurity needs where
existing tools often need constant
improvements to deal with pests

to reduce impacts on indigenous
biodiversity. Higher-risk discovery
research can potentially lead to
significant breakthroughs, but the
timeframe to introduce validated
new pest control tools, following on
from successful research, can be very
lengthy.

The Government has signalled very
clearly in the NSSI that it wants to get
more from its science investment.
Not only does it want to build
national innovation capacity and
knowledge-based capital, but more
specifically for Regional Councils, it
wants to improve the availability of
knowledge to address environmental,
economic, and social priorities. It
feels that today, too much investment

Current State

is focused on low-risk projects with
more certain short-term impacts. This
new thinking creates opportunities, as
well as threats for Councils as we can
help direct future research funding
into higher risk/ higher reward
projects, but possibly at the expense
of continued funding for existing
more incremental research. This is an
issue that the Strategy covers later in
the document.

A key signal in the NSSI is that new
research investment will be guided
by an investment plan, end-user
relationships will be important, and
a major focus will be on science
excellence to benefit New Zealand.
The opportunity is to provide clear
signals to MBIE as to what Regional
Councils believe to be important
and to ensure effective two-way
knowledge transfer in all stages of
relevant research projects.

At the time of writing there are
significant implications from the

NSSI and the new MBIE contestable
funding process to freshwater science
investment as the amount of funding
available in the 2016 contestable
round is less than the amount of
funding coming off contract. The
Regional Councils’ Science Advisory
Group has raised this issue internally
and externally and MBIE is well aware
of the situation.
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Key Drivers for
Research Science and
Technology (RS&T)

Summary

* Focus on evidence-based policy development and decision making

* Councils required to manage complex, multi-dimensional systems
with diverse communities with variable levels of science and outcomes
uncertainty.

* Strong focus on management of Freshwater (NPS) and increasing
expectations of councils to acquire and provide extensive knowledge of
water systems and flows on a comprehensive basis.

* Implementation of National Science Challenges, particularly Our Land
and Water, Biological Heritage, Sustainable Seas, Resilience to Nature’s
Challenges, and The Deep South.

* Additional national policy statements that will require environmental
standards and application of scientifically robust and effective
interventions at a regional level.

* Implementation of recommendations from the MPI report “Future
requirements for soil management in New Zealand”.

* Revision of New Zealand science and potential reallocation of limited
science funding and threats to key science capability.

* Biosecurity 2025, Government Industry Agreements, and the drive to
improve national and regional biosecurity systems.

* Increasing recognition of the social, cultural and economic implications
and consequences of our scientific research and increasing encapsulation
of Matauranga Maori in science.
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Science-based input into decision-making that shapes a long-
term sustainable future for New Zealand’s natural resources on a
region-by-region basis is a critical component of regional council
functions. It is fundamental that New Zealand'’s science and
research efforts are maintained at a level that reflects the size

of the task and the importance of the purpose, and are targeted
at areas that are priorities for councils (not only immediately

but with an eye on nascent and emerging issues) and that
research results are not only highly credible but that they are also
accessible, disseminated, and implemented in a timely manner.

Since the last Strategy was launched

in August 2011, there has been
considerable change in the political,
policy, science funding, and science
delivery landscapes that have in turn
re-shaped the influences and pressures
Regional Councils expect and how they
engage in science. These in turn have
sharpened the imperative for sound,
targeted, and comprehensive science
that previously existed. At the heart

of these pressures is a recognition

that the problems that now confront
Regional Councils are complex and
wide-ranging and multi-dimensional
across space, time, and environmental
domains. The range of issues that
councils are expected to tackle is
expanding into new fields, while at

the same time councils are under
ever-increasing pressure to deliver
effective and efficient interventions
that can be justified to a critical and
diverse community and that meet ever-
increasing public expectations yet must
be delivered at minimum cost. Second-
order and unintended consequences
are not always recognised in the
firstinstance. We are increasingly
recognising that science itself may

not be and may never be exact and
complete; we need to have a stronger
sense of the confidence limits inherent
in the ‘answers' we give, being explicit
around the limitations and applicability
of what we offer. Yet the science
machinery that is required to generate
the knowledge needed for good quality
interventions is itself undergoing
transformation, the outcomes of which
are still uncertain.

In terms of national resource
management policy, the NPS on
Freshwater with its associated National
Objectives Framework was intended

to create national consistency across a
selected few criteria for water quality,
thus obviating the need for individual
councils to set and defend regional
standards. However, the reality is

that the NPS framework of water
management units and flexibility

for councils to set additional criteria
according to community expectations
around uses and values, together with
water quality and quantity accounting
requirements, has overall significantly
increased the expectation that councils
will hold and provide extensive
knowledge of water systems and flows,
on a comprehensive basis. The sheer
diversity of New Zealand's hydrological
cycles on a catchment-by-catchment
basis makes this a herculean task.

As well as being actively involved in
providing direction to the Our Land and
Water NSC, councils and in particular
SWIM, GWF, and SAG have had direct
discussions with MBIE, MfE, NIWA and
Cawthron about strategic needs in

the freshwater science space, most
recently through the MBIE/MFE Water
Information Strategy. As mentioned
elsewhere in this strategy, councils

are particularly concerned about
continued funding for key programmes
of freshwater science and the
maintenance of long-term datasets.

The Government has further flagged
a work programme of additional
national policy statements and
environmental standards, in addition
to existing and recently released
documents such as the national
Coastal Policy Statement and the
National Environmental Standards
on air quality. The development of
regional objectives, policies, and
means of attainment to give effect to

the national instruments will require
access to well-informed and robustly
defensible science for Regional
Councils and their communities.

In line with the Government's Business
Growth Agenda, MPI has adopted

a goal to double primary industry
exports in real terms between 2012
and 2025. A key to increasing primary
production (not only within existing
sectors but in innovative uses of soil
and land) is a better understanding of
the soil resource and the opportunities
our soils and landscape offer to
enhance and optimise the value of

this resource. In this regard, regional
council representatives have been
closely engaged in initiating and
subsequently supporting the work that
has since been led by MPI as a three-
phase project to inform future policy
and good practice principles to protect
and realise the full potential of NZ's

soil resource. ‘Future requirements

for soil management in New Zealand:
Phase 3-Looking forward’ was released
by NLRC in December 2015. It sets out
a wide-ranging list of matters to be
addressed- policy, practice, science, and
institutional shifts that must be gained,
if we are to get all we want as a country
from our soils. The implementation of
the pathway for change still wait as a
challenge to be taken up.

The 2011 RST Strategy signalled that
research capability in both soils and
also resource evaluation needed
review and strengthening. MPI has
the soils area well in hand and will
potentially identify new skills and
research needs through the process
previously mentioned. Resource
valuation is about the need to better
identify trade-offs and weigh up
multiple values of natural resources;
taking a whole-systems approach.
This need is being picked up by the
science challenges and should provide
new knowledge to enhance decision-
making taking into account multiple
values important to communities.

The Government science funding
and procurement landscape has
also changed considerably in the last
few years. The National Science
Challenges, announced in 2013, are a



key driver for Regional Council RS&T.
What became obvious very quickly

was that councils could not simply sit
back and wait for these Challenges to
deliver the goods they require. To do
so would be a disservice to their own
communities and to New Zealand as a
whole. Rather, recognising the scientific
competence that resides within
councils, their intimate acquaintance
with their regional 'backyards’, and

the absolute need to identify and
articulate research needs from their
own awareness of issues, councils have
needed to and have already engaged
with Challenge leaders and participants
at a variety of levels, from governance
boards and advisory panels to technical
working groups. For several science
challenges, council staff were well
prepared with SIG science strategies
developed in the last few years,

which they referred to in workshops
developing the challenge programmes.

The real work of Challenge investigation
and research is still only beginning,

and opportunities for councils to make
wide-ranging contributions and to reap
multiple benefits through meaningful
and well-considered participation
within the Challenges still wait for those
prepared to be proactive.

As mentioned previously, the
Government has issued its National
Statement on Science Investment
(NSSI), to which councils contributed
significantly in submissions and
workshops on the draft NSSI
document. Importantly, this
document highlights changes to the
basis upon which contestable funds
will be allocated and the purpose

for which they will be targeted; and
instead of funds being ring-fenced for
environmental research, there will be
just one contestable pool to cover all
research and open to all providers.
There may well end up a smaller
allocation to environmentally focused
research; there may well be a greater
focus on break-through type research
rather than pursuit of incremental
gains, refinement and clarification;
there may well be an emphasis

upon short-term research rather

than investment in research that
requires long-term, data-rich, wide-
ranging gathering and harvesting

of information. This creates both
issues and opportunities for Regional
Councils. Councils will need to be
aware that the monitoring and
database management fundamental
to maintaining long-term databases
may lose some of its national funding
in favour of novel, ‘break-though’ type
research investment; adaptation may
be required. The key opportunity

is to be strategically positioned to
continually review, engage in, and
help direct the allocation of limited
science funding.

The challenge for Councils is to get the
most out of the re-worked research
funding and targeting initiatives, and in
order to do that a process is proposed
within this Strategy.

The Regional Councils’ Special Interest
Groups (SIGs), collectives of staff across
councils who have a common task or
responsibility or skill, have recognised
the need to think strategically around
research and issues, including
recognising where issues are faced

in common and hence opportunities
exist for collaborative action. This
Strategy pursues that process (while
also noting that the RCEOs forum

has implemented a programme of
plenary workshops and enhanced
reporting of SIGs to RMG/RCEQs, across
a wider range of topics and matters,

to make the SIGs a more powerful

and effective mechanism for regional
council performance). SIGs need to
ensure their research strategies are
kept current. SIGs have also noted the
need for greater cost-effective research,
monitoring and investigations (‘do it
smarter and cheaper’), continually
asking the questions: ‘are we getting
value for our research dollar? Is
research delivering on its promise?
How can we derive greatest value for a
limited research investment?

On the biosecurity front, MPI
launched Biosecurity 2025 in
September 2015 and this will
resultin a new vision statement to

drive biosecurity efforts. Also, the
Government Industry Agreement

(GIA) process, which basically
establishes a partnership between
government (MPI) and primary sectors,
is highlighting the need for greater
science to prepare the country for

pest and pathogen incursions, and to
respond accordingly. Regional Councils
are involved in and closely linked to
biosecurity generally and to initiatives
such as GIA specifically, e.g., providing
direction in research to reduce the
threat of the Brown Marmorated Stink
Bug (BMSB) currently knocking at NZ's
door. The need, and the opportunity, is
to work closely with MPI on terrestrial
and aquatic biosecurity issues and
seek opportunities to enhance
knowledge and improve national and
regional biosecurity systems.

‘Citizen science’ is an emerging
concept of some significance that is
becoming a new influence on RS&T,
especially when aided by low-cost
widely available technology such as
mobile phone apps. A strategic use
of science has to now incorporate
concepts around the socialisation of
science, expertise, and interpretation
(while guarding against the dumbing-
down of research outcomes and its
applications). This Strategy, even
more than its predecessors, seeks

to recognise the social, cultural

and economic implications and
dimensions and consequences of our
scientific research.

The understanding and encapsulation
of aspects of Matauranga Maori in
science and other areas is an evolving
need for Councils. Matauranga Maori
should not be seen as a separate

work area as it is relevant to all the
environmental domains managed

by Councils. The need is to develop
agreed frameworks and processes

for the integration that embeds and
devolves the required activities through
the organisations, and then continues
to provide specific support for
Matauranga Maori needs corporately to
ensure the legislative and partnership
requirements are achieved.



The goals for the RS&T Strategy remain as before:

Goal 1: To Provide Timely, Goal 3: To Facilitate Science
Authoritative and Respected Uptake

Direction to Science Research This Goal focuses on ensuring that science outputs
and Funding are useful to Regional and Unitary Councils and that
This is mainly about having input to Government :fsseﬁrctr;] results are?pfc)heqtlhnti tmil.ytr.nannfer.
science direction, strategic priorities, and funding re(:a)r/ch E)rporjc;?ssasnz 2;;\::’;5 thrf)lungir:‘ca)ul??hoe Ii‘e of
allocation. It is also about partnering with research the project

providers in RS&T. A new opportunity that has arisen ’

from changes in Government policy, expressed in

the NSSI, is the ability to identify and lead research

programmes and attract external funding. This Goal

recognises the key role that Regional and Unitary

Councils play in delivering environmental outcomes.

Goal 2: To Catalyse and Enhance
Science Delivery

This Ggal focuses on ensuring that Reglonal anq Unitary This Goal is about providing processes for governance
Councils have the capability and capacity to deliver and keeping the strateey alive and regularly undated
good science, and also that there is communication ping 3 g yup ’
with research providers and especially universities as N

to future skill requirements and with Government on Key objectives, relevant to each goal, are appended.
maintaining and enhancing key capability within the

science sector generally.

Goal 4: To Ensure an Ongoing RS&T
Strategy Process

The Science Advisory Group (SAG) has been established the Science Advisory Group. The RCEOs, the Resource

and endorsed by the CEO Forum to provide a governance Managers Group (RMG), and the Biosecurity Managers’
function to the development and ongoing implementation  Group (BMG) oversee the Special Interest Groups (SIGs),

of the Research Strategy. A Research Coordinator who in turn are responsible for developing science

is contracted on a part-time basis to coordinate the strategies and identifying research priorities for their areas
implementation of the Research Strategy and reports to of expertise. These are covered in a later section.



Critical RSST Issues and

Opportunities for Councils
- 0000000000000

Summary

* Councils have an excellent opportunity in the National Science
Challenges to help formulate research, get involved in specific projects,
and ensure that knowledge is effectively transferred to contribute to
decision-making and policies.

e With MP], implement the recommendations from the MPI report
“Future requirements for soil management in New Zealand” and
ensuring that the importance of soils research is recognised in the Our
Land and Water challenge and other initiatives.

* Inclusion of community values with physical science in research
planning, priorities and outputs.

* Ensuring council priorities are recognised in the Government'’s science
investment plan.

* Councils need to (1) convincingly demonstrate the value of long-
term research and datasets, and (2) work with research providers to
determine ways to conduct research more cost-effectively.

* Ensuring effective RS6T knowledge transfer to councils.

* Identifying, coordinating, and leading new research programmes
funded from external as well as council resources.
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Traditionally New Zealand science has been conducted
in silos based on sectors and/or science disciplines,
reinforced by the competition between CRIs and the
structure of the MBIE contestable funding system. To
deal with the increasing complexity of the problems that
now face councils there is a need to provide a broader
perspective, beyond science, to ensure that community
values as well as the physical sciences are understood as
a package that can produce solutions to guide decision-
making. The advent of the National Science Challenges
provides the opportunity to facilitate this process and to
ensure that coherent strategies drive science and useful
delivery of science results to end-users.

Councils have an excellent opportunity in the National
Science Challenges to help formulate research, get
involved in specific projects, and ensure that knowledge
is effectively transferred to contribute to decision-making
and policies. This will be particularly important for the
Our Land and Water (OLW) challenge as it deals with
issues raised by the NPS on Freshwater and the National
Objective Framework as councils go about setting
objectives, policies and rules about freshwater in their
regional plans. Soils are also a very important component
of the OLW challenge, while MPI's recent report “Future
requirements for soil management in New Zealand” calls
for a national prioritisation of soil research to support
the national science challenges, sectors, and government
agencies and guide investment in R&D. There are similar
opportunities in the Biological Heritage, which aims to
reverse the decline of New Zealand's biological heritage
through a national partnership to deliver a step-change
in research innovation, globally leading technologies

and sector action by developing and implementing

new knowledge, tools and technologies. Sustainable

Seas NSC has a very wide scope and the opportunity to
provide influence is more limited. However, given the
requirements for Regional Councils in the National Coastal
Policy Statement and Implementation Plan (2011), there
are very good reasons to try to become more involved.
The NSCs also provide an opportunity to ensure that
council science is even more recognised than it has been.
While the opportunity for council involvement is attractive,
the most critical issue is likely to be resourcing as council
staff are already fully engaged in their own council’s work
programmes.

There are great challenges in integrating different
frameworks and associated methods for understanding
and accounting for the dynamics of social values held

for resources and the environment. There is a wide
spectrum of uses of environmental services and resources
stocks having ecosystem, economic, social and cultural
dimensions of value. Fitting all such values into any single

framework for understanding across these dimensions is
problematic; as each of such dimensions has a different
scope of relevance, and the time-spatial dynamics of
natural and utilised systems is complex and is subject

to a range of uncertainties, as to systemic behaviours,
information and social risks. There are different methods
of valuing and accounting in a range of inquiry settings,
with variable integration and tool development is limited
at the most needed time-spatial scales. Research priorities
are identified to deal with this issue in the “Strategic
Priorities” section.

Government is signalling, primarily through the NSSI,
that science funding will become more competitive
and constrained, and any investment will be guided by
an investment plan, and it will need to demonstrate
significant benefit to New Zealand. A critical issue

is ensuring council priorities are recognised in the
investment plan. Long-term research providing long-
term datasets has proved invaluable to councils and to
government departments in providing information for
tool development and for setting policies. A push towards
discovery science may lead to reductions in funding for
longer-term applied research. Councils need to do two
things (1) convincingly demonstrate the value of long-
term research and datasets, and (2) work with research
providers to determine ways to conduct research more
cost-effectively.

Of immediate concern to councils is the funding threat to
freshwater science programmes that have unfortunately
been caught up in a timing issue as contracts end and
government policy changes.

Knowledge transfer remains a critical issue for Regional
Councils, both from research providers to councils,

and between councils. There is a particular challenge
extracting knowledge from university academics, generally
more interested in achieving PBRF ratings than in seeing
their research implemented. This issue has previously
been mentioned to MBIE and others but remains an issue.

Changes in Government science policy, as reflected in

the NSSI and other references, has opened the way for
Regional Councils to take a more active role in identifying,
coordinating and leading new research initiatives. In some
cases, this may be to initiate high priority research projects
where councils are the most logical organisation to take
the lead; in others it may be to identify and initiative

new research funding sources to maintain science and
technology capability where Government has signalled it
will be reducing investment.



Following the release of the 2011 RSST Strategy a process was
started to work with the relevant Special Interest Groups to develop
their own science strategies. This provided value to the SIGS in
different ways. For some SIGS it provided a good opportunity to
work more closely with key research providers to understand their
science priorities relative to what Regional Councils were interested
in, realising that Councils are not the only end-users for much of
the research conducted. As the process evolved strategies became
more encompassing and linked land and water and coastal issues
to provide a more coherent picture as to what was needed.

The Science Advisory Group ran

a SIG Workshop in June 2013

with the purpose to consider the

new significant changes that the
environmental management practice
community in local government

will be facing into the future and to
develop a plan to respond to these
challenges. A key recommendation
from this workshop was a review of
the regional sector’s arrangements for
strategic and operational knowledge-
building and responsiveness by

all tiers of practitioners, across

and beyond environmental
management. The objective of

this review was “to improve the
sector's capabilities and successes

in its statutory responsibilities and
strategic effectiveness, not only for
environmental management, but
across all its business and in time,
across the local government sector at
large”. This became known as the “SIG
Review” and the recommendations
from this review are currently being
implemented, led by the RCEOs.

A further step in the research
prioritisation process was another
SIG workshop in March 2015. This
provided a fresh chance to prepare
for the future together by bringing
together the various SIG research
strategies and re-examining

them collectively and identifying
opportunities for actions in the
research space that to provide the
greatest mutual benefit and a basis
for engagement with the wider
research sector.

The following Special Interest Group
science strategies were presented
and discussed at the SIG Workshop in
March 2015 and are available online

e National Air Quality

*  Groundwater Forum

e Surface Water Integrated
Management

* Land Managers Group

e Land Monitoring Forum

*  Biosecurity

* Biodiversity

e Coastal Management
*  Policy Managers

In addition to the SIG strategies, all
SIGs, including those yet to develop

a strategy, were asked to prioritise
their research needs to indicate both
internally and externally where the
greatest RS&T effort is required for the
next 5 to 10 years. These have been
made available to MBIE and research
providers and are available online at
the same URL as the strategies.

The process for linking SIG strategies
and research priorities to the
umbrella Regional Council RS&T
Strategy is shown in the diagram
below (Figure 3). Readers are directed
to the URL

to drill
down into specific detail for each SIG.

One key theme in both the 2013

and 2015 SIG workshops was

a recognition of their value for
promoting and providing an
opportunity for mutual interaction
and integration of research. It is
noted that the February 2016 Plenary
workshop for SIGs, hosted by the
RCEOs, built on this recognition,

and the RCEOs have identified the
provision of ongoing opportunities
for interaction and collaboration as a
priority.



Figure 3. Linkages between SIG research priorities and the Regional Council RS&T Strategy
(http://www.envirolink.govt.nz/Research-Strategy/)
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2. Improving policy evaluation for complex and uncertain
decision needs with many dimensions; - dealing
with uncertainty - Including Policy frameworks that

The key SIG research priorities are listed in Appendix 3. - :
. L adequately account for dynamic interaction and
The table also shows commonality of research priorities . X . : .
. P different timescales of physical response; increasing
across SIGs. While many SIGs have specific issues - e : :
. accessibility of critical information to the public and
for which they need greater knowledge, there are a . . .
L commercial sectors; and providing guidance on how to
number of priorities common to most SIGS, and greater . .
. ) L . determine acceptable levels of risk.
in-depth analysis and questioning would likely reveal
these priorities are indeed common to all SIGS and to all . . : .
. . S 3. Improving community planning and decision
Councils. The main research priorities in common are: . . . .
processes - including science to ensure cost-effective/
. . collaborative implementation of the freshwater
1. Methods for valuing and accounting for research and pler : .
. . . . s reforms; and ensuring that the social and economic
environmental values/services - including quantifying L o .
. . implications of hazards events and specific scenarios
the value of ecosystem services to water quality, . .
can be applied practically.

production, biodiversity etc.



Strategic Priorities
]

This Regional Council Research Science & Technology «  strategic in being for improving environmental
Strategy has taken a top-down and a bottom-up approach management across a wide scope of practice.
to determine key research priorities for the next 5 to 10 « fundamentally science-based (in method);
years. Special Interest Groups (SIGS) with a science focus and though not directly about specific
have developed their own research strategies and have environmental sciences (as the subject); they
identified critical issues and research needs? Several of are
the SIGS have gone beyond their own scope (e.g., the land « about the decision outputs and policy tools
and water SIGS) and have identified over-arching issues and processes of environmental management,
and priorities that need addressing. The Regional Policy as opposed to science inquiries to generally
Managers SIG strategy in particular highlighted the need inform such management.
for a broader perspective, beyond science, to ensure that
the research strategy extends across the applied sciences These two features of policy-relevant research
that inform environmental issues, and across the design are closely linked. The Regional Policy Managers
and delivery of management policy, through regulatory SIG readily supports and relies on the research
and operational services. effort into management implications of areas

of science content, but wants to also see more
While most of the SIGS are focused on specific areas of interest, sense made by research that applies across the
the Policy Managers SIG sees the need for more end-to-end environment, of the socio-economic and policy
thinking to ensure research is effective in helping to deliver decision perspectives as well as the biophysical, of

appropriate regional environmental management. The broad set management issues and solutions.
of policy-relevant research priorities are:

2 See www.envirolink.govt.nz/research-strategy/
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Summary

Better access to NZ and
overseas research results to
incorporate into decision
support tools/processes

New mechanism to engage
university academics in
relevant research

Research into and in support
of decision-making systems,
including community values-
setting and accounting, and
management policy design
and evaluation, as distinct
from but integrated with
research into understanding
of environmental issues.

Frameworks, methods

and tools for identifying,
sizing, and integrating
community values for uses
of environmental services
and resources stocks across
ecosystem, economic, social
and cultural dimensions of
value, including time-spatial
dynamics.

It is commonly said that it is not always more science
that is needed but in many cases better utilisation

of existing science. An ongoing priority for Regional
Councils is to better access science results from New
Zealand and also international research providers and to
incorporate the findings from relevant research projects
into decision-support tools. Today’s requirements are
even more complex than previously as we realise the
importance of valuing ecosystems and broader social
and cultural values and incorporating this knowledge
into community value-setting processes.

It is relatively easy to access new knowledge from CRIs,
Cawthron, and other applied research organisations, while
accessing knowledge from universities is much more difficult,
except in the case where councils support university science
chairs. New mechanisms are required that provide incentives
to university academics to engage in research of relevance

to councils and to transfer knowledge gained in a useable
format, not simply a peer-reviewed publication that require
further interpretation.

In particular, in this priority research area, there are two
research themes that need to be promoted:

Research into and in support of decision-making systems,
including community values-setting and accounting, and
management policy design and evaluation, as distinct
from but integrated with research into understanding of
environmental issues.

Research to develop operable approaches to assessments

of resources or aspects of the environment as stocks

and services, that explicitly address complexities and

uncertainties including risks, and including:

e frameworks, methods and tools for identifying,
sizing, and integrating community values for uses of
environmental services and resources stocks across
ecosystem, economic, social and cultural dimensions of
value, including time-spatial dynamics

* methods and tools for accounting for community
values held for services, stocks and flows that may not
be reducible to a monetary denominator, alongside
monetary cost and benefit effects of marginal changes in
such values, to use in evaluating policy or other decision
options



Summary

» Better approaches for
assessing the effectiveness
and efficiencies of policy,
including a tool that can
model and evaluate the
likely impact of a full range
of policy options in terms of
effectiveness
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There is a need for better approaches for assessing the
effectiveness and efficiencies of policy, including a tool that
can model the likely impact of policy options in terms of
effectiveness. The opportunity is to undertake research into
the challenging area of assessing the efficacy of different
policy approaches. Such research would need to be
integrated with State of the Environment Monitoring and
Long-term Plan monitoring.

Research to develop and improve the application of the range
of policy development methods, tools and processes for the
design and evaluation of policy or other decision responses
to environmental management issues, including:

* Design and evaluation of allocation policy or other
decision options by reference to the suite of marginal
changes in all relevant dimensions of value within widely
varying environmental situations, iterated with-

e Design and evaluation of policy instruments informed
by research into forms of legal instruments that can be
crafted into workable and acceptable policy responses,
drawing on practice efforts to date in RMA plan and
policy design and evaluation to improve tuning of
currently available or applied methods and instruments
to the range of different policy issues

e Social processes for iterating problems and solutions
development and delivery (e.g., collaborative planning)
including relationships within and between social
collectives and institutions to help improve practice
success in environmental policy development

* Legal systems to improve the sustainable management
bases for current resource law and policy, and the
scope for improved instruments in or under the law for

resource allocation and use.



Summary

A clear understanding of the
science so as to apply any
additional NOF attributesin a
defensible and well-considered
manner, respecting both
community aspirations and the
scientific context, including
limitation to their application.

The NPSFW and NOF continue to be expanded and to

a considerable extent, increased research effort into
understanding the interactions between soil, land use, and
water will be required into the foreseeable future. MPI's recent
initiative to take a non-regulatory approach to drive for a
better understanding in order to realise the full potential of the
country's soil resource also highlights the relative importance
of this research priority to New Zealand. The scope of the
research extends from rainfall through groundwater, surface
water to estuaries and the coast. There is a need for a clear
understanding of the science so as to apply any additional
NOF attributes in a defensible and well-considered manner,
respecting both community aspirations and the scientific
context, including limitation to their application. Included

in this priority is exploring the concept of “managing within
limits” in depth, to ensure we identify and grasp consequence
and that we have determined the right “limits” for the values
and use each community desires, as well as for protecting the
integrity of the water quality.

A strategic scan by a number of SIGs of government initiatives
and strategies revealed the need for a more collaborative and
consistent approach for research priority-setting and a greater



Exploring the concept of
“managing within limits” in
depth, to ensure we identify
and grasp consequence and that
we have determined the right
“limits” for the values and use
each community desires, as well
as for protecting the integrity of
the water quality.

A particular need to provide
tools for determining land-use
effects on groundwater and
surface water quality.

An urgent need for more
detailed data assessment to
inform the science and policy
setting and field verification of
a sustainable water quantity
allocation, using an adaptive,
precautionary approach.

Encapsulating Matauranga

Maori alongside traditional

science advice for community

discussions is a high priority.

focus on uptake and adoption within the innovation system

in the land and water science arena. It identified research
priorities focused on identifying, implementing and ensuring
uptake of best management practices (such as whole farm
planning) as critical to the better land use and it also identified
key data gaps, resource information and indicators for land-
use reporting.

The range of research suggestions in the relevant SIG science
strategies indicates that there is a particular need to provide
tools for determining land-use effects on groundwater

and surface water quality. The bulk of these suggestions

involve research, at a national scale, generally relating to the
application, optimal management, transformation, transport,
and fate of nutrients, which is often driven by receiving surface
water quality concerns. We anticipate that this type of water
quality research will inform and support allocation limit setting
and revision with well-understood uncertainty. Despite ongoing
research there is currently only limited knowledge confirmed
by monitoring of whether nutrient and quantity allocation limits
are sustainable. It is an ongoing national need to develop better
knowledge to inform refinement of allocations prior to setting
effective sustainable allocation policies for groundwater quality
and quantity at the regional level.

The RGWF suggestions also indicate that there is still an urgent
need for more detailed data assessment to inform the science
and policy setting and field verification of a sustainable water
quantity allocation, using an adaptive, precautionary approach.
A sustainable allocation is highly dependent upon recharge,
net groundwater abstraction and surface flow data, none

of which are precisely known; this uncertainty needs to be
incorporated into the decision-making. In an era of competing
requirements for a limited water budget, uncertainties in that
budget mean that some allocations may be too stringent or
too lax, and so there is a high risk that protection of users and
environmental values is suboptimal.

Across most SIGS, encapsulating Matauranga Maori
alongside traditional science advice for community
discussions is a high priority.



Summary

Improved surveillance
and detection - terrestrial,
marine, and freshwater

Pathway analysis - terrestrial,
marine, and freshwater.

Novel tools, tactics and
strategies for pest and weed
control.

Risk analysis and
prioritization - terrestrial,
marine, and freshwater.

Development of novel tools
for scaling up: landscapes and
seascapes - for biosecurity
management
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The regional council “Strategic roadmap for biosecurity
and biodiversity research” identified five common and
overarching research goals:

1. Halt and reverse the decline of native biodiversity and
protect natural habitats

2. Reduce land-use and invasive species impacts in
freshwater and marine ecosystems

3. Ensure integrity of ecosystem services and natural capital

4. Improve environmental outcomes through increased
community awareness

5. Anticipate and plan for future risks

These regional council goals have also influenced the
direction of the Biological Heritage science challenge,
which seeks to protect and manage biodiversity and to
improve biosecurity. The value of biodiversity and the
value in improving biosecurity need to be measured and
explained to the community and to other key stakeholders.
Councils require cost-effective tools, including new toxins
and methods, and also proof of performance. Biosecurity
is an area where it is extremely important that we can
communicate the benefits, as well as the costs, of pest-
control methods, particularly to communities. This is very
much about maintaining a “licence to operate” at both
regional and also national levels. The consequence of
new pests and pathogens establishing in New Zealand,
and the cost to society as well as to industry in having to
live with these pests are generally not well understood or
communicated and the arguments are generally about
negative aspects of pest control.

Immediate priority research areas for the Biosecurity and the
Biodiversity SIGS are:

e Improved surveillance and detection - terrestrial, marine,
and freshwater

e Pathway analysis - terrestrial, marine, and freshwater.
To implement the “pathways management” approach.
Quantification of movement mechanisms for priority pests

e Novel tools, tactics and strategies for pest and weed
control, and improvement of existing tools, tactics and
strategies

e Risk analysis and prioritization - terrestrial, marine, and
freshwater. Improved risk assessment tools to target effort

e Development of novel tools for scaling up: landscapes
and seascapes - for biosecurity management

e Data management - dealing with large volumes of data



Summary

Overall need for better tools
to address hazards, interpret
‘risk’, and reduce consequent
societal risks.

Ascertain the recommended
resolution of topographic data
for hazards identification and
evaluation

Development of a single
hazards information portal

Improve ecological outcomes
of flood mitigation works.

Understanding future
geomorphological change
to improve the long-

term outcomes of flood
management decisions.
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The Resource Legislation Amendment Bill proposes to
add to section 6 (as a matter of national importance,

to be given effect to by all persons exercising functions
under the RMA), ‘the management of significant risks
from natural hazards'. Further, MCDEM has acknowledged
that at Government level, risk reduction as an element of
civil defence is to be given greater emphasis. If Regional
Councils are to provide and promote meaningful and
comprehensive engagement in risk analysis and reduction,
there is an overall need for better tools to address
hazards and reduce consequent societal risks. Research
and guidance is needed to provide robust and defensible
positions for addressing risk, to give decision-makers
confidence, and to give communities clarity around risk
levels and abatement alternatives. Land-use planning
applied as a risk reduction tool needs to be integrated
with other planning drivers. A key issue is well-informed
risk management- how to deal with risk, identifying
effectiveness risk reduction measures, balancing risk
reduction with acceptable cost, and providing acceptable
levels of residual risk.

In the first instance, as identified by the Hazard Risk
Management and the River Managers SIGs, priority
research is required to:

e Investigate LiDAR and other technologies to ascertain
what is the recommended resolution of topographic
data for hazards including flooding, coastal
inundation, tsunami and sea level rise.

e Research legislative policy gaps to facilitate
implementation of the natural hazards policy
platform; a risk-based approach that is difficult to
implement by planners due to a lack of supporting
research and methodology.

e Development of a single hazards information portal;
a toolbox that would be supported by legal research
into information disclosure and responsibilities of
regional, territorial and unitary authorities.

* Improve ecological outcomes and reduce the
environmental impact of flood mitigation works.

e Forecasting rainfall events to improve community
response to floods. Mapping weather events just
before and as they occur. Prediction modelling to
forecast rainfall depths 24-48 hours in advance of
weather events, including orographic distribution of
rainfall across catchments.

e Understanding future geomorphological change
to improve the long-term outcomes of flood
management decisions



Summary

Capturing customary
knowledge in accordance
with tikanga Maori into
coastal and marine
monitoring and management
frameworks

Nationally consistent state
of the environment (SoE)
monitoring and reporting
and incorporating cost-
effective technologies.

Baseline data and meaningful
indicators to characterise the
existing CMAs.

Appropriate and relevant
limits /standards for
stressors impacting on the
CMA, including those derived
from land-based activities.

Identifying the effects of
stressors in the CMA - spatial
and temporal context.

Understanding synergistic
and cumulative effects

of multiple stressors and
developing tools to manage.

As for freshwater science, councils are required under section
(s) 8 of the RMA to take into account the principles of the Treaty
of Waitangi. Objective 3 Policy 2 of the NZCPS requires councils
to incorporate Matauranga Maori in regional policy statements
and plans and to consider Matauranga Maori in decision making
on applications for resource consent etc. Research is needed
on ways in which customary knowledge can be captured, in
accordance with tikanga Maori, and incorporated into coastal
and marine monitoring and management frameworks. In
addition, important Maori environmental values will need

to be captured that relate to kaitiakitanga, whakapapa, tino-
rangatiratanga and manaakitanga.

There is a need for consistency amongst councils for national
state of the environment (SoE) monitoring and reporting. In
addition, high quality, ‘fit for purpose’ data is needed in many
regions to establish regional monitoring programs.

In order to manage ecosystems and resources, we need to
quantify change, and understand how the Coastal Marine

Area (CMA) and associated organisms and habitats respond to
various stressors (both natural and anthropogenic). A particular
challenge highlighted in the NZCPS is acknowledgement of

the synergistic effects of multiple stressors, tipping points, and
cumulative environmental change.

Priorities for coastal/marine research include:

e Develop nationally consistent frameworks (including
determining core parameters and quality assurance) for
both regional and spatially targeted coastal monitoring
(e.g. estuaries) that incorporates cost-effective technologies

*  Characterising the existing CMA by collecting appropriate
data for establishing baselines.

* |dentify relevant and meaningful indicators to describe
the state and condition and assess change over time of
the CMA

e Environmental thresholds and establishing appropriate and
relevant limits /standards for stressors impacting on the
CMA, including those derived from land-based activities

e Identifying the effects of stressors in the CMA - spatial
and temporal context. Understanding synergistic and
cumulative effects of multiple stressors and developing
tools to manage.




Summary

e Ensure that Central
Government decision-makers
understand what is required in
science capability and capacity
now and in the future.

Councils rely, to a large extent, on long-term science and
long-term data sets to provide the necessary information
to be able to make well-informed decisions. This is critical
to State of the Environment (SOE) monitoring. Incentives
need to ensure good quality science that is relevant to
council needs. The requirement in environmental science
is not so much for excellent, ground-breaking research that
leads to new science frontiers, but rather for well-designed
and implemented research programmes that evolve and
endure; this combination will provide credible answers to
the New Zealand situation. Therefore, a priority for this
Strategy is to ensure that Central Government decision-
makers understand what is required in science capability
and capacity now and in the future.



Implementation

The Strategy will be communicated to key
Government departments particularly MBIE, MPI,
MfE and DOC. The key messages in the Strategy
will also be delivered to the relevant National
Science Challenges, research providers and other
key players, as well as to Regional Council SIGS
and individual councils. The intention will be to
influence science direction, strategic priorities
and funding allocation and to ensure councils
have a say in NSC direction where appropriate.
The Strategy will also be used to influence science
capability, both for maintaining key skills but
also for identifying future capability that New
Zealand will need.

The National Science Challenges provide an excellent
mechanism for council staff (and SIGS) to get involved in
the development and execution of key research projects
that can address important issues. A network of Regional
Council contacts has been established to work with

the NSC's, particularly Our Land & Water and Biological
Heritage. This network will be enhanced and formalised
to ensure two-way knowledge transfer; both for ideas into
the challenge and outputs that may be useful to councils.

Specific actions to address critical issues and opportunities
our detailed in the Annual Operating Plan (AOP) in
Appendix 1.

Key to the success of the Research Strategy is ensuring
that the strategic planning process is maintained. A
three-year rolling planning cycle is followed in line with
the three-year cyclic review process for Long-term Plans
(formerly Long-term Council Community Plans), including
a process for developing an Annual Operating Plan (AOP)
(Figure 4).

The AOP will be followed to drive the implementation

of the Strategy. The Strategy Coordinator (SC), under

the direction of the Science Advisory Group, will be
responsible for the development of the AOP and its
implementation. The SC will report to the Science Advisory
Group (and RMG and BMG) on a regular basis. The AOP
will include milestones (updated annually), which will be
monitored as a measure of implementation success. The
Science Advisory Group in turn reports to the Regional
Councils’ Chief Executives’ Group.

As part of a three-year cycle, each SIG reviews current

Ensuring an Ongoing RS&T Strategy Process
The planning cycle is shown in Figure 4 below:
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Figure 4. Regional Council RS&T Strategy Planning Cycle

knowledge, identifies gaps, and holds a workshop to
identify future research needs for their area of interest.
This information will be communicated to both external
parties, including MBIE, CRI's, universities, and appropriate
Government departments, and will also be fed into the
SAG/RMG/BMG process for determining higher-level
strategic research needs.

As shown in the planning cycle (Figure 4) a “Critical Issues
and Research Needs” workshop will be held every three
years to review the current situation and look ahead to
future needs. The SIG Research Strategy Workshop held
in March 2015 provided this perspective and an update of
critical issues and research needs.

Itis also intended that SIGs will work closely with key
research providers through topical workshops or
conferences held on a three-year rolling cycle. What this
means is that NIWA, for example, might partner with the
Regional and Unitary Councils once every three years to hold
a workshop or conference on a particularly relevant topic.

w
o
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Goal 1:

Objectives for Goal 1:

1.

10.
11.

12.

13.

14.
15.

16.

To be recognised as a single, representative voice
with a long-term focus, that produces robust
scientific knowledge and actively drives policy
development and implementation

To be recognised as a trusted partner, not just an

end user, and a unified voice as to how research

funding should be allocated

To be viewed as real partners by research providers

and funders

To be integrally involved in MBIE negotiated

investments

To be recognised as an integral component of the

science planning and implementation system

To secure and direct appropriate funding towards

science goals to:

i. Understand current issues and cultural values
(socio-economic) of the resources and
implications to the future

ii. Develop tools to manage the environment
and broader roles and responsibilities of
Regional and Unitary Councils

iii. Develop new monitoring technologies

iv. Develop pragmatic solutions for problems

v. Provide for more effective delivery of science

vi. Provide more certainty with uncertain
information

vii. Provide for scenario testing

To maximise leverage on existing and new RC

research funding to provide greater science direction

To influence research providers and funding

agencies on the culture required to meet Regional

and Unitary Councils needs

To advocate for multiple-provider team approach

for effective use of science capability

To meet tomorrow's problems as well as today's

To foster the optimal use of science between

councils

To develop a system for ongoing prioritisation of

research for RC's needs

To be a voice to deal with outside agencies - such as

MfE, DOC, MPI

To establish clear intellectual property guidelines

In a collegial manner, to systematically and regularly

identify knowledge gaps in:

i.  Characterising NZ's natural resources;

ii. ldentifying inventories and trends;

iii. Improving knowledge of processes and
systems that shape the resources;

iv. Continually evaluating and updating that
knowledge;

v. Achieving and sharing consensus on
practices that lead to sustainable resource
management (while identifying
and incorporating regional differences and
distinctiveness).

To lead and coordinate new research efforts where

and when appropriate.

(To be completed by 30 June 2017)

10.

11.

12.

13.

14.

15.
16.

17.

Launch the new strategy to key staff in MBIE, MPI,

MfE, and DOC by 31 July 2016 and promote key

messages in order to drive science and funding

direction.

Promote RC involvement in key NZ science

initiatives, such as the NSCs.

Promote RC involvement on key Research Provider

advisory panels and maintain register on the EL

website.

Promote RC involvement in key MBIE negotiated

investment schemes at any opportunity.

Plan meetings with MBIE at key budget times -

and other opportune times to influence budget

allocation

Continue to work with MBIE, RPs, and RCs to direct

funding to cross-sector SIG priorities including, in

2016:

+  Methods for valuing and accounting for
research and environmental values/services

* Improving policy evaluation for complex and
uncertain decision needs with many
dimensions

+ Improving community planning and decision
processes - including science to ensure cost-
effective/collaborative implementation of the
freshwater reforms; and ensuring that the
social/economic implications of hazards events
can be practically applied.

Work with SIGS and all Councils to avoid duplication

- and seek additional funding opportunities, such as

NSCs, to leverage RC funds.

Continue to promote a clear message on culture to

RPs -in particular a message on partnership and

effective research delivery.

Continue to promote appropriate team approach

through NSCs and other mechanisms.

Promote the SIG research strategies to ensure new

research is implemented to deal with tomorrow's

expected problems. Plan a Future’s workshop for 2016.

Work with RMG and the relevant SIGS to identify

opportunities to ensure resource and knowledge

sharing between councils where appropriate.

Continue to work with SIGs on research

prioritisation - plan SIG workshop for early 2017.

Meet with MfE, DOC, MPI on key RS&T issues as

appropriate; leverage NSC opportunities.

Continue to communicate RC's IP policy to RPs -

Continue to work with SIGS and RMG to identify

knowledge gaps in environmental and resource

management science; work with RPs and MBIE to

encourage greater knowledge dissemination of

MBIE-funded research on CRI websites,
conferences, workshops etc -

Identify opportunities and submit at least one
proposal to lead a national research programme.



Appendix 1

Goal 2: To Catalyse and Enhance Science Delivery

OBJECTIVE ACTION

Objectives for Goal 2:

1.

10.

To maintain and build capability and ensure
resources are targeted to most effectively deliver
environmental outcomes

To identify a process of identifying key Regional

and Unitary Councils that are doing things well in

some areas and use these councils as a conduit

To encourage partnerships and collaborative

research effort

To empower SIGs to develop and implement

research strategies

To assess and manage risk associated with the

provision of science

To set up a system of advocating over public good

science for maintaining capability

To collectively advocate to MBIE, relevant

ministries, and Chief Executive Environmental

Forum (action - to identify the vehicle to advocate)

To establish mechanisms for greater council

interaction

To establish processes for validation of research

results (e.g., peer review vs. contract report)

To prioritise and target science that reflects and

has regard to:

e Strategic importance for all RC's collectively
but also specific problems of wide
significance

e Existing research capacity

*  The likely benefits

e The ability of users to capture the benefits.
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(To be completed by 30 June 2017)

1.

Continue to communicate to MBIE, MPI, CRIS and
universities capability needs as identified in RC RST
strategy and SIG strategies, Freshwater science in
2016 in particular.

Progress the concept of RCs as key knowledge hubs
for areas of expertise; continue to work with ESRC in
this regard; extend to others.

Work with NSCs to establish appropriate
collaborative research models and specific projects.
Focus on OLW in 2016.

Encourage SIGS to update research strategies and
to continue to communicate priorities to RPs and
Government departments.

. Work with MBIE, NSC's and others to develop a

mechanism to address risk associated with science -
SAG to use the Strategy to advocate for key areas of
science capability need - e.g., freshwater science in
2016.

SAG to continue in its key advocacy role with key
government departments and forums. In 2016
emphasis should be on maintaining freshwater
science capability.Continue to promote greater
interaction in NSC's in particular and develop a
mechanism for greater knowledge sharing from
NSC's

Continue to work with research providers and SIGS
to establish and implement a process for validation
of research results that is relevant to RC needs.
Promote the research priorities from the current
and revised Strategy, and the relevant SIG strategies,
to MBIE and RPs, as well as to Regional and Unitary
Councils. Make presentations to at least 8 councils
during the year.



Goal 3: To Facilitate Science Uptake

Appendix 1

OBJECTIVE ACTION

(To be completed by 30 June 2017)
1.

Goal 3 Objectives:

1. To encourage the implementation of schemes
such as Envirolink

2. To promote the development and utilisation of
knowledge management systems

3. To promote effective two-way communication
including between science and policy within
Regional and Unitary Councils, so that science and
research provision remain orientated towards
policy and uptake priorities

4. To use the Strategy to advise Regional and Unitary
Councils to think about end use before defining
product in the contract. Need to consider what
the underlying purpose and value of any research
really means

5. To influence central government funding on
appropriate output, particularly in regard to NSSI
(Oct 2015) push for greater emphasis on science
quality

6. To ensure effective RS&T output

7. To develop and implement a continuum model to
work with scientists on key research projects

8. To advocate to councils that science knowledge is
valuable and necessary for sound evidence-based
decision making

9. To develop new mechanisms to attract central

government funding for knowledge transfer and

implementation

To ensure greater transparency and exchange

as to who is doing what - e.g., between research

providers and councils etc.

10.

10.

Continue to encourage MBIE to develop Envirolink
Plus, HazardLink etc and lobby for greater funding
for knowledge transfer

Continue to promote the Envirolink Search

Engine to RC Staff RPs and others; seek out and
implement additional opportunities

Encourage greater interaction between the Policy
SIG and other SIGS. Encourage Policy SIG to
present messages in clear language to ensure the
message is understood by all.

Continue to promote this message to RC staff and
provide examples of best practice.

Continue to make the case to MBIE and TEC that
output needs to be appropriate in order to be
implemented. “Excellence” should mean much
more than a good publication track record.
Continue to communicate to NIWA, Landcare, and
others as to what effective RS&T is and provide
examples of best practice.

Continue to promote this concept through the
NSCs ensuring RC staff involvement from design
through to implementation on key projects
Promote this message to councils and identify
where the greatest needs are. By council and by
knowledge area.

Publicise the benefits of Envirolink as a knowledge
transfer mechanism by presenting at a NZ
conference if possible

Maintain an updated register of key RC staff
science contacts on the EL website. Utilise NSC's to
enhance transparency

Goal 4: To Ensure an Ongoing RS&T Strategy Process

OBJECTIVE ACTION

(To be completed by 30 June 2017)

Goal 4 Objectives:

1. To follow a process to review, refine, and update
the strategy

2. To provide the necessary resource to ensure the
strategy process is successful

3. To provide a governance mechanism to oversee
the strategy process

1.

I

SAG to review Operating Plan before 30 June 2016.
Update RC RS&T Strategy before end of 2017 as
necessary.

Research Coordinator on board -

SAG to provide governance and report to CEO
Forum -
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Appendix 2

Appendix 2. Special Interest Group Structure (as of 6 May 2016)

Regional Sector Special Interest Group (S1G) Network -~
Structure Chart .
(as at 6 May 2016)

| |
Policy Managers Compliance &
Jonathan Streat, GW Enforcement
Pere Hawes, MDC Simon Mapp,
Fred Mclay, TRC
Waste Contam inated Surf Water Int Mngmnt
Land Tirm Davie, ECAN
Carole Lee, AC lain Maxwell, HBRC
Eddie Grogan, BOP Nic Peet, HRC
Coastal Ma G d Water
Dominic MeCarthy, AC Abby Matthews, HRC
Dennis Bush-King, TDC lain Maxwell, HBRC
Mic Peet, HRC
| |
Land Nat Air Quality
Haydon Jones, WRC Lauren Simpson, AC
Graham Sevicke-lones, Katherine Trought, ECAN
GW
I I
Env Menitoring & Report Consent
Jeff Watson, HRC Phil.Doole, TDC
Ged Shirley, HRC Colin Dall, NRC

Any changes to the Network Structure Chart will

be made and updated on the following link:
http://www.envirolink.govt.nz/PageFiles/29/SIG%20Structure%20
and%20key%20people%20as%200f%20May%202016.png
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Appendix 3

Appendix 3. Commonality in SIG Priority Research Topics (see Legend at bottom)

Topic

Valuing and accounting for research and
environmental values/services - (LF - Quantify
the value of ecosystem services to water quality,
production, biodiversity etc)

Improving policy evaluation for complex and
uncertain decision needs with many dimensions; -
dealing with uncertainty - (SW - Policy frameworks
that account for dynamic interaction and

different timescales of response; RM - Optimise
accessibility of flood hazard information; HR -
Guidance on including natural hazard risk into
land-use plans and determine acceptable level of
risk. BS/BD - Risk analysis and prioritization.)

Improving community planning and decision
processes - (LM - including science to ensure
cost-effective/collaborative implementation of the
Freshwater reforms; RM - Improve economic and
social assessment tools; HR - To ensure that the
social and economic implications of hazards events
and specific scenarios can be applied practically.)

Costs and benefits of BMPS to increase uptake
of BP tools and technologies

Understand land manager motivation/
behaviour to uptake BP tools

Improve NZLRI and LUC to better account for
land-use options and allow use in nutrient loss
regulating; (LF - Improve operability of S-map)

Develop and test better input data on erosion
and sediment generation to enhance modelling

Establish a cost-effective and easy to implement
indicator of soil health

Monitoring, predicting, behaviour of
contaminants in soils

More affordable investigations and monitoring
of land contaminants

Controlling organic/inorganic hazardous waste

Establishing ecologically sustainable nutrient
allocation and establishing the time lag to
reverse nutrient effects - (SW - Investigating
linkages between nutrient inputs, periphyton
growth, and ecosystem health)

Establishing the transport and fate of nutrients
and pathogens in a variety of groundwater and
hydraulically connected surface water systems

Effects of groundwater abstraction on surface
water in-stream values - (SW - Models able to
operate at different levels of complexity but
integrate groundwater and surface water)

Establishing sustainable groundwater
allocation limits

Vulnerability of groundwater and supply bores to
land use
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Appendix 3

Topic

RP

LM

LF

wcC

GW | SW | CM | RM

Encapsulating Matauranga Maori alongside
traditional science in advice for community
discussions - (CM Investigate processes to co-
develop appropriate indicators and monitoring
programmes for Maori marine environmental
frameworks)

EM

HR

BS

BD | AQ

Environmental drivers for toxic benthic
cyanobacteria. Beyond biochemistry; need to
look at wider environmental drivers

Specific tools for management (beyond
planning) e.g., RIVPACS for comparing observed
invertebrate scores with predicted. Science
information to be packaged into usable tools

Develop nationally consistent frameworks
(including determining core parameters and
quality assurance) for both regional and spatially
targeted coastal monitoring that incorporates
cost-effective technologies

Characterising CMAs by collecting appropriate
baseline data.

Identify relevant and meaningful indicators to
describe the state and condition and assess
change over time of the CMA

Environmental thresholds and establishing
appropriate and relevant limits /standards for
stressors impacting on the CMA, including those
derived from land-based activities

Identifying the effects of stressors in the CMA
- spatial and temporal context. Understanding
synergistic and cumulative effects of multiple

stressors and developing tools to manage.

Improve ecological outcomes and reduce the
environmental impact of flood mitigation works

Forecasting rainfall events to improve community
response to floods. Mapping weather events just

before and as they occur. Prediction modelling to
forecast rainfall depths 24-48 hours in advance of
weather events, including orographic distribution

of rainfall across catchments.

Understanding future geomorphological change
to improve the long-term outcomes of flood
management decisions

Paleohydrology: To anticipate the effects of
potential climate change (natural or anthropogenic)
on catchment hydrology and to assess hydrologic
trends will require an understanding of past
long-term hydrologic variability.

Topographic Data: Investigate LiDAR and
other technologies to ascertain what is the
recommended resolution of data for hazards
including flooding, coastal inundation, tsunami
and sea level rise.

Natural Hazards Policy Platform: The risk-
based approach is difficult to implement by
planners due to a lack of supporting research
and methodology. Further research on legislative
policy gaps is required.

37 | Regional Council Research Science and Technology Strategy




Ailend iy = OV ‘Aisianipolg = ag ‘Aundasolg = sg ‘auswaSeur|n Msiy piezeH = YH ‘SullolUOA [PIUSWIUOIIAUT = |NT ‘Sia8euely
JONY = INY ‘qusawadeue|y [BISEOD = |\ ‘Juswadeue| pa1es3aiul JIBA 3DBLINS = AS ‘WNJI0H J91BMPUNOJID = MD ‘pue]
pajeulweluo) pue 31sep = DM BullollUon pueT = 47 ‘dnouo siaeue|y pueT =N ‘siadeue|n Ad1j0d [eUOIZY = dY :puasa SOIS

Asoud ygiy e Ajjeaiynads 1ou - DiS 01 JUeAS|RJ A3daJ1pU|

Aiond = saqwinu !Aord e se payiauapl - DIS 01 JueAs|aJ ApdaJig
:puasa asueaodwiy

“JSIX3 SUONRIUSIUOD 0) SUOISSILLID
Supjul] spoyaw Janaq i Anuspl pue ‘spoylaw
uonen|eAs se ulj|9pow pue SaI0IUSAU] UOISSILID
40 Ajigel|2) pue SSBUBAINIDLR-1S0D B} MIIASI
:suonngrauod dusdodouyiue Suipuelsiapun

*(S92JN0S pue UoSeas ‘Uonedo| Yim sadueyd

21 MOY) O LINd PUB G'ZINd Usamiaq diysuoneja.

3U1 SUILLIRISP PUE ‘SN S|[31 11 1eYM pue ZN Ul
SuoluowW GZINd MaInaJ :sded uonewiolul 5 ZINd

"G'ZINd 40 s1edull ay) ssalppe 01 aAey pinoys ZN
Ad1j0d Jo piepuess ‘auljsping 1eym ysijgeiss pue
ZN Ul $924n0s syl pue spedwl §ZINd J0 98pajmousy
10 31€1S 3Y) MaIAaJ isedwl yijeay pue §'ZINd

"9WO02J3A0 3¢ ued Aoy

moy Suipnjpul ‘yeay ues|d Sundope 03 sJaLlleq
a3 AJnuapl pue siapjoyasnoy Jo Jnolaeyaq pue
suodadiad aduanjjul 1S9g 03 MOY dUIWLIRIIP
:98ueyd 01 sJallieqyinolneyaq Supuan|ju|

9J0USI2S Uaz1lld pue adualds |e1d0S

‘saypeosdde eSueinele|n pue AisisAipolq

4O SJO3EJIPUI [BUN3ND JO (JUSWSUIJDI SISED SWIOS Ul
Jo) 3uswdojaAsp SapN|PUl SIY] 'SI01edIpU| 92JN0S3J
3y Ul s98ueyd 03 dARISUS AJUBIDIYNS pue 3SN 0}
9|dwis aJe 1eys sa1891e.41s pue saiSojouyda) ‘sjooy
SuriojuoW 9A3994J9-150)) “Sulio)UOW [e130]003

e1ep JO SOWN|OA
23Je| yum 3uijesp - uswadeuew eleq

Juswadeuew
Andasolq Joy - sadedseas pue sadedspue|
:dn Buijeas Joj 5003 |9A0uU Jo Juswdojaaag

110442 1984e) 01 S|00) JUSLISSISSE
S panoadwi| “s1emysaly pue ‘suriew
‘lelasallal - uopezioud pue sisAjeue sty

sa18a1e.11S pue S132e) 'S|00)
Sunsixa 4o uswaAoidwi pue ‘|01IU0d pasm
pue 1sad 10} S318918431S puE SJ3De) ‘S|003 [SAON

s1sad Ayuond Joy swisiueydaw JuswaAoW
J0 uonedyiueny "yoeoidde ,JuswaSeuew
skemyied, ayy Juswas|dwi 0] “Ja1eMYS3.}
pue ‘aulew ‘|els3sallal - siskjeue Aemyied

Ja1emysal) pue ‘suliew ‘|erssJis)l
- UOI3D919p pue 3due||IanIns paroiduw|

‘saljlloyine AJejun pue |0y

‘leuoi3au Jo san|igisuodsal pue 4nsoIsIp
uoleWIOUI 03Ul YdJeasal [e33] Agq parioddns aq
pInom ey xo0q|ool v ‘|eiod uonewJoul 3|3uls
e jo Juswdo|ans( :|erlod uonew.oju| spiezey

sS4 | d4H | N3 MS |MD | DM | 47 | INT | dY didoy

€ xipuaddy




Appendix 4

Appendix 4. Regional Council Staff in NZ Science

Regional Council staff are formally involved in many NZ science and technical advisory groups with CRIs and
Government Departments. In addition, staff are involved in Governance and advisory positions in the National
Science Challenges. Involvement is shown in the following diagrams, which are constantly requiring updating
as new groups are formed and staff involvement changes. The Envirolink website provide a more up to date
link (http://www.envirolink.govt.nz/Regional-Council-Science-Linkages/).

Crown Research Institute Linkages (as of May 2016)
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RC Rep.:
Air: Janet Petersen - AC, Tasmin Mitchell - GWRC,
Tim Mallet - ECAN
Atmosphere & climate: Janet Petersen - Auckland
Fresh water: Graham Sevicke -Jones - ESRC
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Governance Panel y darshi
Michael McCartney - Sclecce Leacarenip Stakeholder Panel

HZRC T.B.C. Denise Bush-King - TDC
— Dominic McCarthy - AC

Governance
James Palmer - HBRC

Governance Panel
Rob Phillips - ESRC
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Richard Bowman - ESRC

Governance
Regan Soloman - AC

No Representation Governance
James Palmer -

HBRC







