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Introduction to this Proposal

We presentanew Research Plan and Proposal to addressamtgeda A t A Sy OS G2 bl G§d2NBQa
National Science Challenge, issued in the New Zealandt&agsue mmber135, on 1 October 2013.

The proposals founded on a25year shared resilience vision. We are cognisant of international
learning,that astepOKIl y3AS AY bS¢g wWEYVE i gaRBdEgedsRadntingehtSugod S
changing coursadm adaptive/reactive practice tvansformative resiliencelo lead this, new science

is needed to extend beyond the current paradigm of risk identification and risk management. New
work is proposed to promote resilience in governance, incentivise nesdieecisions and enterprise
investments and broaden the cultural appetite for resilience, through building combined agendas on
infrastructure, economic and social development issues. The imperative is on looking forward to face
the diverse and rapidly cinging demographics and hazard environments of our country. The RNC will
placea heavy focus on impleméation and sciencatakeholder cecreationto createtailored, shared
solutions and gain maximum impact frasaience innovation

This proposal extendsdm the 10 June 2014 submission, including a full research plan that was
prepared during a structured participatory process involving national stakeholders and researchers.
We address the requirements outlined in the 27 June 2014 letter from Dr Prue VEiltipgm

9 Outlining a plan and detailed research programme to allocate initial and ongoing research
funding in the Challengghis document, from g1];

9 Describing the priorities, criteria and processes used for allocating initial and subsequent
funding acrosgesearch areas within the Challenge, including a plan for Contestable research
funding[this document, p 6-10, with further detail in Appendix 2 of the Business Plan]

1 Explaining the relationship ¢ifie Natural Hazards Research Platform and transitioRwfl Fire
contracts into the Challend8usiness Plan, p2 and $15];

1 Describing what aspects of underpinning science are required for the Challenge mission and
how they will be sourced both within and outside the Challenge funded actiVitiés
docunent, from p4 with further detail on related activities on p2 of the Business Plan

1 Naming the proposed individuals in the governance and management groups and key
management roles, demonstrating benefiglue of these structureBusiness Plan, from p4]

9 Detailing a reporting and monitoring framework and review schedule for the Challenge,
including keyperformance indicator§Business Plan, pl.0

Further, we also describe:

1 Our Visionfor a Resilient New Zealand and a connecg&tdategy for achieving thisvision
through the RIC National Science Challenge

! Howthet A & A 2y a visiph aimNstrafedy isrticulated throughouthe RNC
1 How the Research Strategy ancet@iled Research Plan ene created through an open

participatory process from scoping to prioritisation, forming a coherent, tdissiplinary and
compelling science programme.

By building on our portfolio of hazardnd risk science with newross and transdisciplinary
approacheswe will navigateand lead New Zealand @new path in planningnterprise,governance
and cultural developmenb becomea world leader in natural hazard resilience.



Research Strategy

On 1 May 2013 Prime Minister, Hon John Key and Minister of Science and Innovation Hon Steven
Joyce, announced ten National Science Challenges. One of the features that sets these apart from
previous investments was described as follows:

G¢KS /KFEffSyaSa LINRPGARS |y 2LIR2NIdzyArde G2 |t
large and complex issues by drawing scientists together from different institutions and

across disciplines to achieve a comménlgft G KNR dzZAK O2f f I 62 NI} 1A 2y €
(http://www.msi.govt.nz/updateme/major-projects/nationatsciencechallenges)

ThisResearch Strateggrovides a platform for responding to ihopportunity for theResilience to

bl GdzZNB Q& / KNdtidn& $cii&a Challgebby guiding a new collaborative and negotiated
approach to research team development, research programme design and ssiakedolder ce
creation. It includes the Principles, Vision, Mission and Aspirations and Structure that will lead our
Challenge.

ThePrinciplesof the RNC National Science Challenge Research Strategy include:

1 Respectc to embrace and encourage areas of research th O2y G NAO6dziS (G2 bS
resilience tonl- (i dzbhBllEnges.

1 Partnership¢ to seek meaningful engagement with stakdters to develop a combined
resiliencevisionand produce cecreated solutions to fulfil the vision.

1 Negotiation¢ to jointly reach common priority goals from diverse aspirations and to target
limited resources where they are most needed.

9 Tranglisciplinaity ¢ to create new science directions and discussions by going beyond
traditional science discipline boundaries.

1 +AaA2y aqQii2 dNBYABEYAAS (GKIG an2NR |NB (KS 2yf e
'20SEFENRF FYyR GKIG GKS tikeanjaSayidnia G E dzI1Fy Zhln 2INRE NE S8
4dz00Saa 2F GKS wb/ [/ KFffSy3aSao epgphadibkeh irep&gtiR | O
for the RNC and is available upon request.

TheVisionof the RNC is that:

New Zealand is a nation of peopiao have transformed their lives,
enterprises and communities to anticipate, adapt and thrive
in the face okeverchangingnk G dzZNBE Q& OKIF f f Sy3Sa o

In order to reach this vision, the RNC Challenge has the following gMdiaimpr

We will partner with multiple stakeholders to generate newcoeated research solutions to inform
GK2g¢ bSg %SIEtlyR 0dzif Rardiesiliénbetof aiFd2ohENehdést i®ughdl G K g |
an agile research and engagement team, priedtiwen transdisciplinary eoreation laboratories, and
highdj dzl t AGex GFNBSGSR dzyRSNLIAYYAy3d NBASEFNDKI 4SS 4]
charging cultural, economic, built and natural environments.



Inherent to this mission are ouspirations

1 That the RNC National Science Challenge will become a trusted provider of research and advice

1 20SENRIF 3 AyOfdzZRAYy3a an2NR

1 That the Challenge will deliver internationally linked and leading research

9 That our research interventions and outcomes will cidntte to New Zealand achieving a
OGN YATF2NXYIFGA2Y I E OKIFy3S A ythakwillde eviBeatinfedoSopni S
social, infrastructure and cultural outcomeand

1 That we will become an exemplar for the-cieation of science with New Zkanders, including

g2

an2NAs F2NJ GKS

OSYSTFAG 2F 2GS NRI @

ThePathwayfor the Challenge will be through:

g2

1 Open, inclusive and good governance, in order to lead and inspire others to take up the RNC
strategy
9 Sourcing the best capability to pursue the reseagoals needed to support our strategy and

Vision

1 Bold transformative research that creates new knowledge and unlocks the innovation potential

behind collaboration and tramksciplinary research, includimgn G I dzZNJ y 3 an 2 NA @
1 Cocreation¢ by developing endung and meaningful partnerships with stakeholders, we will
develop sustainable and fibr-purpose research solutions tesilience tonl i dzbhiBlienges.

The Structure of the RNC National Science Challenge research is pictured below, and further
elaboratad in the Research Plan that follows.

N

Research Strategy — Resilience to Nature’s Challenges

R

Y

Underpinning Resilience Disciplines

—

Co-creation Labs

A Resilient
New Zealand

—

|

~——

—

| S

Innovative Enabling Technologies

Rural

Priority Partnerships

The first key feature of this structure is a departure from hazilal based research programmes that
have characterised past investments in this area. Instead, targeted underpinning research innovation
(left side d the diagram above) will address key aspects of our lives, such as: culture, governance and
decision making, economic drivers, community infrastructune, (i | dzNalny2 MKlerstanding our
physical environmental threats and designing our pathway forwdidese will form part of the

A



resilience pipeline that leads to the second key design element: four transdisciplinamgat@on
laboratories. In these prioritised spaces, the largest resilience issues will be tackled as public
stakeholderscience programme These will be expanded into the second half of the Challenge, but
gAft AYyAlGALfte F20dza 2y GKS Y2aid dz2NBHSyid SYSNBHAyYSX
partnership approach for integrating science into Resilience outcomes.

Research Plabevelopment

Resilience toNI {i dzKifal@rigesNational Science Challenge Scope

Based on the RfP issued for the National Science Challenges (October 2013) our process focussed on:
1 Identifying the most important nationadcale issues and opportunities
9 Buiding collaboration and a broad portfolio of muttisciplinary researctand
9 Deriving a londerm strategic approach to missidad science.
Ly 2NRSNJ G2 RS@OSt2L) GKS &a02LIS F2N) 6KS wSairftASyOoSs
RPwas BR a4 GKS 3dzZARAYy3 R20dzyYSyids ¢AGK Fy 2062S01
Y6IEGdzNF £ RAAFAGSNRéS oNR@Bag: R26y dzy RSNJ GKS T2ttt 25
1 Resilient Society
1 Resilient Buildings and Infrastructure

T Risk Assessment
9 Geological, Weather, and Fire Hdads.

N

To accurately scope the new investment in this Challenge, we first identified and recognised ongoing
research workstreams and capabilities in the area encompassed in the RfP. This included the MBIE
contracted New Zealand Natural Hazards ReseardfoRtg CRicore funding of GNScience NIWA

and Scion, EQSupported hazard research, universiigsed research and related Governmegency

and lifelinesutilities research. The following figure depicts the role that the RNC National Science
Challenge wi play within this context of other research activity. To this end, the scoping of the
research plan must consider integration with, and addition to, existing research initiatives, but also
extend beyond these to identify the key gapsrésilience tonail dzNdBafeliges in New Zealand and
design new, innovative and cresatting research initiatives.

International context

The range of international definitions of resilience is vast. In this proposal, the typology of Handmer
and Dovers (2009)JA typologyof resilience: Rethinking institutions for sustainable development. In
Lisa, Schipper, and Burton (Eds.), Adaptation to climate change. Eajtisxsmmsed to define our
paradigm of transformative chang&ransformative change is the ultimate means of aelng a step
change in resiliencdnternational evidence showsisis a longterm exercise, and if rushed without
matching evidencdased science and policy, can lead to maladaption ene@te new social and
environmental risks.

The urgent need for thenternational community to focus on resilience to natural hazards has become

a key component of Disaster Risk Management, Climate Change Adaptation and Sustainable
Development and Growth StrategieA. series ofterminating international agreementgThe Hy@go
Framework for Action on blding resilience to disasterthe Sustainable Development Goals ahé



2015 climate agreement under the UN Framework Convention on Climate QhHengeemphasised

that research in Disaster RidWanagement must directly focuson strengthenng disaster risk
management policy and practic€he next wave aigreements will belirected toward transformative
change, and more active pursuit of community resilience goals. Within this Challenge, we recognise
that major resilience iniatives must be coupled with other drivers for change, including social,
economic and politicalbjectives to overcome thgreat inertia hindering transformativehange

Research across the consortium members of this Challenge has a wide range of omsnaxti
international research programmes and collaboration, which include, but are not limitedJNb:
International Strategy for Disaster Reduction (UNISDR) and associated research unit, Integrated
Research on Disaster Ri¥{orld Social ForurBushfire ad Natural Hazards CRC (Austral@deral

Emergency Management Agency (USi¥aster Prevention Research Institute (Jap&®otechnical

Extreme Events Reconnaissance (Y32grthquake Engineering Research Institute and Pacific
Engineering Research Cent@JSA) UK Met Office2 2 NY R aSGS2NRf23A01f hNAI
Disaster and Mitigation Programméslobal Earthquake ModePacific Tsunami Warning System

Global Volcano Modelncorporated Research Institutions for Seismolagyd vHub.

Relationshipf RNC National Science Challenge with other research entities in this arena

Resilience to Nature’s Challenges

Rural Urban  Edge VM
Challenge
science
Economic Decisions Trajectories Culture VM Infrastructure Hazard
Local govt. TEC Hazards NIWA core
Central L T e
CORE ‘eather hazards
Govt. Platform ChY Risk Climate change
EQC, contest
MCDEM Weather  «——  MBIE
NZTA. MBIE Degends on Geo hazards
Related v outcome: e GNS core
science ®) ENBIEeNng Risgk ¢ Contest Geo hazards Deep South
E‘;‘:;g:ake Social Risk Engineering Challenge
Social
S i i ili International collaboration &
input Research Infrastructure University capability )
development co-funding

Participatory development process

During the establishmentphase of the RNC National Science Challenge, the Interim Director
undertook a structured participatory planning prasto engage a broad research user/stakeholder
group and a large, mulirganisational researcher group in the development of an RNC Vision,
Research Strategy and detailed Research Plan.

Stakeholders/user elicitation

Scoping workshops held before thestadishment period and oneon-one meetings with key
stakeholders at national and regional levels at the outset ofestablishmeniphase set the scene and



scope for formal workshops. Four formal user/stakeholder workshops were held; washun by
separatefacilitators, deliberately using a separate set of elicitation processes:

1 Prof Shane Cronin led a Wellington workshop of ~20 participants on 3 November 2014
involving mainly higtevel national stakeholders (including MCDEM, DPMC, Treasury, IAG,
Insurane Council, LGNZ, MPI, MFE, MBIE, NIWA, SeN8ce DOC, EQC, Auckland Council,
Wellington Regional Council and BOP Regional Council). Using focusvgréugpproaches,
Vision statements were developed through painting a picture whaesilient New Zeald
would look like in 2025 and 2050, before identifying the societal, built, political and economic
changes needed to achieve this and finally the key research that would support the process.

LI NOAOALI yGa 2y MH b2@BSYOSNI wnamn Ay ! dzO{ ¢
RSOSE2LISR | amfANX ASNaADBsT28I kI YR | f2y3
for the RNCNational Science Challenge. Further, key research priorities were highlighted to

f Dr Rawiri Faulkner ran an G I dzNJ y 3l an2NR NBaSI NOKSNJ I yR
Fy
g A

SN

populate a specifimn G I dzNJ y 3 an2NR NBaSI NOK FNBI gA0GKAY

9 Dr John Vargo ran a Christchurch workshop with two sessions on 21 November 2014, allowing
over 50 paricipants from a vast range of local government, business leaders, academics, and

bDh NBLINBaSydGldA@Sa d&@ LIAGG SyaR® |1LAINRUIOKA SiIRR 13 NG

the key features of aesilient New Zealand. From this, using a scoring exereseh group
prioritised the most important aspirational feature and explored the research needed to
achieve it.

1 ProfSuzanne Wilkinson led an Auckland workshop on 27 November 2014 with ~30 participants
from several areas of the Auckland Council, lifelindi#ties, engineering and legal consultants.
Using an approach of first eliciting key themes of resilience from the group (e.g., cohesive
society), working groups listed research needs and a set of priorities under each theme.

Prof Cronin attended all wkshops to gain a national overview of the stakeholder desires. Despite the
different venues, different stakeholders and different facilitation approaches, very similar aspirations
were expressed of a resilient New Zealand, including the following até#but
1 New Zealanders anticipate the natural hazards they face (including those resulting from climate
change).
9 Organisations and networks for resilience span all levels of government and the private sector,
with consistent approaches that are understood lily a
1 New Zealanders have developed an embedded resilience culture that influences their decision
making.
9 Our primary sector is responsive to natural hazard threats and is equipped with business model
resilience tools to prepare for and recover quickly froatural hazard events.
1 Our communities are supported by resilient infrastructure, and agile, responsive recovery
planning that is organised before future major shock events.
1 People and communities are facing and debating the difficult questions aroundirsaisiity
and thriving in situations and locations that are faced now or in the future with acute natural
hazard threat.

T ¢KFG bSe %SIFHtlyR KFa yasSNBR (KS aK2gé 2F NEB:



Research community elicitation to develop the RegePlan

Following the 10 June 2014 RNC submission that led te#t@blishmentphase, a writing group was
established with key researchers from each of the partner organisations and other groups of direct
NBf SOIyOS (2 GKS wbhANBPNAE ©o¢ BS YARBG HALE 22 NINBFY J «
Dr Tom Wilson (UC), Dr Hamish Rennie (LU), Dr Vivienne Ivory (Opus), Dr Julia Becker (GNS Science),
Dr Murray Poulter (NIWA), Dr Rob Bell (NIWA), Dr Garry McDonald (Market Economics Ltd), Dr John
Vargo ResOrgs), Prof John McClure (VUW), Datham Procter (MU), Dr Caroline Orchiston (OU) and
Dr Tara Strand (Scion). This group was expanded gradually as the research strategy and plan began to
take shape, with further leaders added in key areas. All ppaits of this core team were tasked
with:
9 Broadly engaging with their surrounding research communities (in both their organisations and
especially their discipline fields);
1 Coordinating the wider inputs of their colleagues into the writing and developnué a
coherent work plapand
T hLISNY GAYy3a dzyRSNJ 4KS &aOAGAT Sya 2F GKS [/ KIFffSy3
imperatives are secondary to the goals of the RNC National Science Challenge.

Following the 10 June 2014 submission, it wasrdlea the guiding principles for RNC researdarev
robust, but more development was needed to form a coherent research strategy that used these
principles. Rather than immediately develop research priorities, Prof Cronin led the researcher group
through aparallel set of participatory workshops with a similar phasing to the user/stakeholder
activities described above. This included:

1 A workshop held on 31 October 2014 at NIWA in Wellington to scope a vision of what a resilient
New Zealand in 2025 and 20500wd look like, the fundamental changes and innovations
needed to reach this vision and key research questions that could accelerate these. In addition
to the writing team, several additional researchers from GNS Science, Scion and NIWA
participated.

1! a nrésékficher workshop on 12 November 2014 as described above, where the main
science group visions were shared and discussed.

1 The expanded writing group members (and targeted others) were tasked with taking the vision
and outputs of the stakeholderna researcher workshops and identifying project/programme
ARSIA YR ONASHIRAHONN LIKA Ay &6 20 RA {dky RSNLIAY |y
priorities raised in the earlier workshops. Around 38 programme/project suggestions were
elicited from ley researchers interacting with members of the expanded writing group. These
were circulated as blind proposals, with no identification of authors or teams.

1 On 24 November a workshop was held at NIWA in Wellington to sort, categorise, combine and
prioritise the many proposal/project ideas during group exercises. Prof Cronin led an open
facilitation process with the entire group, running through the research prioritisation criteria
developed in theBusines$lan of this proposal. Key exercise outputs inclide

0 A grouping of similar proposals that can be combined or clustered/packaged together.
o lIdentifying those proposatkat are out of scope of the Rffor the RNC.
0 Ranking proposals in the range of underpinning to applied research or implementation.



o0 Evaluathg the proposals in terms of their risk to successful delivery vs. science
stretch/reward.
Evaluating the value for money and level of investment that should go into proposals.
Prioritising the urgency of the proposals and potential staggering of themglthie Phase 1
programme (or Phase 2 post 2019).

o Classifying the proposals in relation to the five principles outlined in the 10 June 2014 RNC
programme document (Resilience Success, Engageetept

During the 24 November workshop, a draft research mamcture was developed through these
exercises (see figure below). This was further shaped by Prof Cronin, who then, using tteauesst
criteria as described in the RNC Busirdag, appointed provisional writing leaders to each of the 11
programmesdentified in the fledgling structure from 28 November 2014. (Four Priority arghih
became our Priority G@reation Laboratories and sevéesilience Toolbox programmgs

Participatory results of sorting, prioritising and evaluating research ideaitiad proposals

Relative investment needed | Implementation
10. Rural R.
H 22. Participation l Span of research activities ‘ : -
q 8. Transforming Margins
14. Chch business lessons 15. 10T 24.R. WOF
17. NZ Futures 36. Planning scales 28. R. Leadership
30.Exporting R.  21.Govemnance 19.RiskTreatment 25, Transient peoples 23 Tanga and VM
5. Incentivizing R. building
23. Co-creation 32 ICTs and resilience. 28.R. Leadership 7. OptimisingRM 34, Te Reo and R.
9. Urban growth
31.Econ. Rebound  1g private sector/NGO  38. R. Politics ez 30. Exporting R.
29. Disruption econ - 32. ICTs and resilience.
T Sleliilizniialding 25. Transient peoples 1. Response 34, Te Reo and R.
33, Kaitiakitanga  14. Chch business lessons
27. Coastal futures )
27a. Maori assets  21. Governance 15_|OT 2. Recovery
2. Recovery 12. Hazard
5. Incentivizing R. building  13. Economic MERIT TR 27. Coastal futures 18. Complex problems
20. Built Environ. 16. Private sector/NGO
6. Mainst, 20. Built Environ.  35. Tikanga and VM. 26. Mainstreaming R. 3.R.Culture 38.R.Politics 37, Environmental Change. 6- Main st.
18. Complex problems 33. Kaitiakitanga 23. Co-creation 17, NZ Futures  26. Mainstreaming R.
22. Participation  12. Hazard 13. Economic MERIT
2 O I ety Sl 36. Planning scales 1. R. Targets 7. Optimising RM
27a. Maori assets 4. Critical Infrastr.  29. Disruption econ. 19, Risk Treatment
9. Urb: owth i i . . 31. Econ. Rebound
§55 10. Rural R. an gre 8. Transforming Margins Underpinning
Time to delivery 17. NZ Futures 29. Disruption econ. 3. R. Culture
Risk vs. Reward | 18.Complexproblems 15.10T 1.R. Targets 9. Urban growth
1-2 years 3-4 years 8-10 years 36. Planning scales  22. Participation 23. Co-creation 10. Rural R.
32.|CTs and resilience.  13. Economic MERIT 8. Transforming Margins

5 11. Response 2. Recoves
35. Tikanga and VM. 3.R. Culure " 24.RWOF 38R poitcs

2. Recovery &. Main st. —
i €
24. R WOF 34.Te Reo and R. 9. Urban growth B 33, Kaitiakitanga =
14, Cheh business lessons 4. Critical Infrastr. 21. Governance ] 21, Governance 35. Tikanga and VM.
27. Coastal futures 7. Optimising RM 33.Katiakitanga 20 1 Leadership E 37. Environmental Change.
22, Participation 8 Transforming Margi i 16 Private sector/NGO
= 5. Incentivizing R. building ransiorming Margins || & 27. Coastal futures
25. Transient peoples 1. R. Targets . - =
29. Disruption econ. 36. Planning scales 20. Built Environ. g 12. Hazard
5 .
11. Respanse - 26. Mainstreaming R. A1 5. Incentivizing R. building
= 23. Co-reation = 17. NZ Futures 2 i o
13, Economic MERIT 3 T —— 27a. Maori assets  28. R. Leadership
5 " pr— o g KPR 20. Built Environ.
12.H: . Complex problems
S eoranet 16. Private sector/NGO 6. Main st 34.Te Reo and R. 26. Mainstreaming R.
10. Rural R.
19, Risk Treatment 31. Econ. Rebound 15.10T 30, Exporting R,
19. Risk Treatment 7. Optimising RM  14. Chch business lessons

32.ICTs and resilience.
38. R. Politics 4. Critical Infrastr.  25. Transient peoples

37. Environmental Change. 31, Econ. Rebound

Reward upon achievement

Each programm@ kterim leader was sent the identities of the witub miniproposal providers and
Ffa2 GFrailSR (2 Ay RSIBSWERS yIHILOWBNET20KY (2 higi68eakihe LIA v 3
and research teamThis resulted irdraft proposals for each programme area, with some having two

alternates that were later merged.

On 910 December 2014 two-day writing workshop was held at the University of Otago School of
Medicine building in Wellington. During thisach programme witing lead circulated and verbally
described their team and proposal, with the remaining team providing critique, addition and
suggestions for improvements to the scope, team and presentation. Further, overlaps between



programmes were identified and theesviceoverlap connections were negotiated between Priority
Cocreation Laboratories programmes and the Resilience Toolboxes. This established the cross
fertilisation needed between programmes, with toolboxes contributing technical inputs into the
priority areas (as well as collaborating on areas of joint work between them). During this process,
budgetswere negotiated with each groupworking up from the basis of the professional time and
resources needed to complete the work most efficiently. Previougatv&nding allocations were
based on the workshop prioritisation exercise and the recognition of the numbers epreikicts that

were combined into each programme area. In addition, during this exeqmiegramme leaderships

were negotiated with eaclprogramme group in an open process, moderated in cases of debate and
uncertainty by Prof Cronin. This resulted in the final composition of programme leads who were
supported by aca@mation in each programme team

‘ Draft Program Structure ‘

Focal areas Cross-cutting research solutions

38. R. Politics  37. Environmental Change 11. Response
28. R. Leadership 7. Optimising RM  14. Chch business lessons

Rural NZ
10. Rural R. ¢

21. Governance 19. Risk Treatment 2. Recovery

5. Incentivizing R. building 4. Critical Infrastr. 6. Main st.
20. Built Environ.  15. 10T
30. Exporting R.
= 13. Economic MERIT  26. Mainstreaming R.  31. Econ. Rebound
Maori

35. Tikanga and VM. &, 27a. Maori assets 33, Kaitiakitanga 34.Te Reo and R.

Acute Sites 23. Co-creation  22. Participation ~ 25. Transient peoples

8. Transforming Margin: 32.ICTs and resilience. 3. R. Culture 16. Private sector/NGO

27. Coastal futures
* 12.Hazard 17. NZ Futures 39. Risk Models 40. New hazards

\\

18. Complex problems

1.R.Targets 24.R.WOF 36.Planning scales 29. Disruption econ.

Following the 910 December 2014 workshpprof Cronin has worked with each team to refine the
proposal and prepare a final consistent budget, following vétuenoney principles.

Research Plan

Introduction

Toachievethe Resilient New Zgand Vision, a coherent, tradisciplinarybody of research is needed
to rise abovestandard silos of single disciplineand communitiesof-practice. To this end, the
numerous researclpriorities and projectslerived from the participatory stakeholder and researcher
elicitation process (as described abowe¢re structured in a manner to drive the crossovand
integration that the ResiliencaNew Zealandstakeholders and researchersiversallysee as the
overarching need.

Transdisciplinarity thrives on crossover, but also requires a fundamental basisogition involving
high-quality intra- and crosdisciplinary research. To this eqda structure has been developed that
frames two types of research programmes tlzaie linked tocollectivelydeliver the Resilience Bw
Zealand@Vision
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Resilient

New Zealand

Lookingthrough the w S & A f RASYSG @dgiofed conceptof our 10 June 2014ubmissioh We will
move tovard theResilient Mw ZealandVision through theinner ringof integrative, transdisciplinargo-
creation laboratorieswhich arefed by intra- and crosdlisciplinaryknowledgedevelopment irthe outer

ring of Resilience Toolboxesd supported further by coordination of research in related National Science
Challenges, the Natural Hazards Research Platform, &eahd research in our partner agencies,
including alignedCRI ore funding

ThePriority CoCreation LaboratoriegResilient Rural Backboyieesilient Cities New Zealahdving at

the Edge: Transforming the Marginand ¢ NI y aF2NX I A JS an2NA wSaSl NOK
an O dziNare/ &five crosfertilisation, integration and careation laboratories that focus our

collective efforts on the most imperative resilience problems that New Zealand faces.

Theselaboratories are led byskilled coordinatorsand communicatorswho interface directly with
stakeholder partners and together source targetessearchbased resilience solutionfom the

Resilient Toolbox areas. With concentration on specific and distinct priorigrget areasfor New

Zealand and its people, natural environment and economy, tipesgrammesalsoimplementspecific
stakeholdersolutionsand require directed contextoriented researchsolutions Hence onesizefits-

all solutions will be supersedday consortiaof stakeholders and researchdtsat will focusscience to

a2t S (GKS O02YLX SEX ao6A0O1SRé LINRO6f Sya ii9pécific,c 1 NB 6
separate Rural and Urban programmes were developed to recognise the strong difenenblew
%SEFEFYRQE 3IS23INI LIKAOIIKSH VR AR 29A afndi3 A fy IY I LINA @ING
a n 2fdkls across all endeavours of the RNiZional Science Challengedaprovides a critical nes

for the range of Resilienceodlbox programmes to tailor their approaches and outputs ta a 2 NA

context The Living at he Edgeprogramme is focused on our extremes, whahe high tensions

associated with urgenty I (i dzNB Q & isDé6 fofice @Begsth@and possiblyradical solutions

particularly driven byanthropogenic, geologiand climate changelivingat the Edgewill focus on

highly contested issues thaxpoe (0 KS & &pkoBldnSand thus offer both our greatest risk to

delivery & well as theyreatest potentiafor rewards
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TheResilienceT oolboxesfocusthe bestintra- and interdisciplinary teansto developconsistent high
quality research solutions for all ofew Zealand $ecific tailoredoutputs, processes and tootse
required for each of théiority CoCreationLaboratories which will be serviced by a comm@ool of
experts within each &silience Tolbox. With a holistic oversight between areas, the Resilience
Toolbox team leaders will ensurecamplementarysuite ofoutputs, along with identifying knowledge
trade-offs, efficiencies in delivery platforms and applicatleasons from the iderse PriorityCo
CreationLaboratoriedo develop an overall best practice basket of solutions.

Value Proposition

New Zealand is highly vulnerable to natural hazards and rigksked third afterBangladesh and
Chile New Zealands one of the most vukrable economies in the world to the impact of natural
disasters as a percentage of GOFerftre for Economics and Business Research, Rlil2ls Global
Underinsurance Report 201lBased on data going back to 1900, we can expect on average for natural
disasters to cost this country just 1% of its GDP in any year or about NZ$11.6 lilioraiice Council

for New Zealand, Wellington: 2014 Protecting New Zealand from Natural Hazdese if the RNC
programme succeeds in reducing the severity of impdmtsust 5%, this would have a total net
present value of $9.7 billion (assumes benefits will be in perpetuity and discount rate of 6%).

The Canterbury Earthquaked@ience clearly illustrates the need for resilienEgen with high rates of
insuranceand deep fiscalinvestment,these eventshave createdenduring economic impact§here

are 26,000fewer hougholds now in Christchah than if the earthquakeshad not taken place. By
2031, Christchurch householdsill still be more than 20,000 short opre-quake projections. This
equates to an associatddss in annual retail demand for Christchuaftaround$760 million in 2016,

and $640 million out to 203IMarket Economics, 2014: Christchurch Population and the Effects of the
Earthquakes. Presentation dBIE. Additionally, he rebuild costs for Christchurch are calculated at
just over $22 billion ($3.4 billion for infrastructure, $10.0 billion for residential and $8.6 billion for
commercial).

Importantly, there are a number ofvider socieeconomicbenefits of creating resiliencdor New
Zealand, some of which we have captured in the figqauerleat While these are difficult to quantify in
monetary terms their impactwill be extremely significanfor our overall wellbeing as mation. For
example, fi the RNC programmeresulted in increased investment in human capitahich, in turn,
reduced the rising rate of inequalitCingano 2014, Trends in Income Inequality and its Impact on
Economic Growth. OECD Social, Employment and Migration Working Papers,) Nstibé@tes that
inequality knockednore than 10 percentage points off the cumulative per capital GDP growth in New
Zealand over the two decades 192010. If theRNGwere to increase the per capita GDP growth over
the nexttwo decades by just 0.0% thiswould result in a net present value over 50 years of some
$21.8 billion.
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Wider Benefits forecast from the research success of the RNC National Science Challenge

Research Plan Overview

With an overall budget 0$19 million available in the first phaseqiod, this research programme
includes adetailed work plan between 1 July 2015 to 30ne 2019, but demonstras aspirations
beyond 2019where, as engagement and research progresseswiiek programme will continugo
deepen and adapt in response to wseeeds.The basicorganisationalstructure of the research
programmes (pictured belowinvolves two levels of hierarchy, the balewel serviceprovision of
integrated Resilience Toolboxes, and the PriorityGZeation Laboratories that integrate and factine
outputs and solutions of the RNC National Science Challenge to stakeholder/user needs.
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