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Summary

The development of Research Landscape Map for the Our Land and Water NSC has resulted in

three components essential in the development of a fuller and more focused research plan: 1) a rich
understanding of the current research landscape particularly work that has the patémtimedium

to highrelevance tahe achievement of the Challenge objective; 2) the determination of validated

research gaps, and BfformedNB FA Yy SYSy i 2F GKS Agédofothedey 3SQa & 02 LIS
Challenges.

The principal aim of the mapping exerciseswa assess to what degree recent projects progress the
aims of the Challenge, and therefore to determine the degree of alignment with the Challenge
Research plan. (NB a leelevancefactor does not equate with poor performance of a project).
Research provigts, funders and stakeholders were asked to supply briefs of all recent research
projects, larger thai$50K per annum, which delivered outcomes complementary to the Challenge
Research plan. Independent assessors collated the briefs and ranked the pagjgotding to their
likelyrelevance tahe Challenges proposed stiteme goals. The ranking followed a transparent
approach that accounted for differing interpretation of Challenge aimsratevanceby

organisations and independent expert assesggrsovidingchecks and adjustment oélevance

(and thereforealignmen), where necessary. Outputs from the ranking and mapping exercise are
available to all, helping providers and stakeholders ascertain what research is going on but also to
integrate research within ahoutside of the Challenge.

Gaps in the research landscape were reviewed and built iyyangroup of 40 people representing
stakeholders and providers. Throughout the mapping exercise a record of the magnitude of current
investment has been noted suchathdiscussions can be held with providers to help, where
appropriate, the realignment of, for example, CRI Core funds and the procurement of industry co
funding.Care will need to be taken to ensure that any reinvestment of existing funding to new areas
of research does not create unintended gaps in important research aGzas/ersations around €o
funding will be progressed and refined following the establishment ofdes@loped prioritisation

process at the second OLW workshop, and priority researdgegsoin the third OLW workshop.

Report prepared for MBIE May 2015
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1. Introduction

An output from the Establishment phase of the Our Land and Water NSChisllange landscape

map of existing CRI cofended, MBIEunded, policy and sector investment research of close
alignmentwith the Challenge strategy. This wdesvelopedas outlined belovandwill be used to

guide the scope and assist in prioritisatiortleé Challenge researgblans; specifically tgaina

snapshot of research and assess tbkevanceof research towardschievinghe outcomes and aims

listed in the Challenge strategy (see ApperngdiXhe strategy was developed using a collaborative
process involving science providers and stakeholders and was approved by the Ministry of Business,
LYyy2@FGA2y |y R 9 Ydrdas theb&sis byaich th® ®LSWODBHenge progressed

into an establishment phasebeginning in March, 2015.

With limited resourceshere is aneed to assess scienoglevanceand prioritise projects to areas of
highrelevancewith respect to the three propasd Challenge themes: Qollaborative capacify?)
Resilient and responsible land use systpaml 3 Greater value from global marketShere exist a
number of methodologies with whidalelevancecan be assessed, each with advantages and
disadvantages (Morgar2014) Relevancevas assessed as a measure of alignment towards the
Challenge. It should be noted that tlilees notconstitute an assessment of the quality of the
researchor its potential impact on the primary sector in areas that do not so directly waligmthe
Challenge objectives

The specific aims of the research map were:

f Obtain a snapshot akcent/OdzZNNB y & LINRP2SOGa YR GKSANI FfAIYY
themes

T Identify current levels of investment (2012 onwards)

1 Determinerelevanceof each pojectassessed as the likelihood of achieving a significant
contribution to the outcome of a Challenge theme with#1® years.

T Identify potential metrics to measure success.

1 Provide a discussion point to outline research gaps, the need for-G@@&Rg and co
funding, and inform investment in specific areas by the Challenge.

2. Methodology

To construct a research landscape map, the following project inputs were requested from a number
of organisations (Table 1). These inputs were:

Report prepared for MBIE May 2015
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1. ¢ KS 2 NHI y A & eniiok &ighfent fdr éaéhPrdjécivio one or more of the
/| KIftSyasSoa G(KSySao

2. ldentifiers (organisation name, project titles, funding sources, and magnitude).

3. Timeline (start and end dates).

4. Objectives.

5. Achievement measures.

6. | LINRP 2SO0 Qa dziaflenge Eradlingyemes:Bif Datak Building Capacity,
Conneck Y3 gAGK {20ASiGeX ¢daNYyAy3d Yy2¢f SRAS Ayi?2

7. hNBFYyAAl GA2y @RBvatcd aSaayYSyid 27

Table 1 List of organisations from which data was sought and inputs supplied (or not).

MfE NA' ExportNZ 3 Fish & Game NZ AgResearch )

MPI O  NZ Winegrowers O  Forest Owners Landcare o
Association Research

MBIE NA  Synlait 3 Forest & Bird NIWA 0

Regional Council O  Sustainable 3 Plant and Food o

Special Interes Business Council Research

Groups

Envirolink ® ANzco 3 Scion 0

GWRC NA b3dnA ¢l Kd 3 Aqualinc 3

ECan NA ZESPRI o) Univ. Otago o)

WRC NA  Silver Fern Farms 3 ESR 0

ES NA  Horticulture NZ o) Univ. Auckland 0

HBRC NA  QualityNZ 3 Massey Uni. 0

Waikato River NA  DairyNZ o) Lincoln Univ. 0

Authority

DoC O  Beef+Lamb NZ o) Lincoln Agritech 0

L&WF O  Fonterra 3 GNS 0

Report prepared for MBIE
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NZAGRC 6 FANZ (0] Waikato Univ. 6
Ballance Agri o) MOTU 0
Nutrients
Ravensdown 6 Victoria Univ. 3
FAR 0

! Not applicable as organisation felt data input via other provider.

Additional notes to guide organisations in the input of data included:

1 Projects were inluded in the mapping exercise if live as of 1 July 2012.

1 The magnitude of funding was calculated as total value for the project (and per annum). For
on-going COREnded projects, the end date was assumed to be Jurfe2816. Funding
sources were dividkinto: Government, via MBIE; Governmemtvia other sources
AyOfdzZRAY3 atLQa tNAYFNE DNRSOGK t I NIYySNARKALJ
funds such as the Foundation for Arable Research or the New Zealand Fertiliser Association;
Non-Governmenal Organisations such as Forest and Bird; Commercial companies;
University funds such as the Performance Based Research Fund; and other.

1 If more than one Theme was targeted, organisations were asked to split funding across the
relevant Themes.

1 Relevancavas anked by organisations as 1 (very low) to 5 (very high) towards achieving a
significant contribution to the outcome of a Challenge theme withitD5/ears. A box (and
ranking) was also given to provide a narrative to justify the ranking.

Once collated, m additional assessment of projeglevancewas made by a group of 10

independent assessors sourced from AgResearch, Environment Canterbury, Landcare Research,
Lincoln University, Massey University, the Ministry for Primary Industries, Plant and Food Researc
and NIWA. Assessors were chosen for their knowledge of each theme, projects aligned to each
theme and availability.

The outcome statements and strategy for each Théin2 or 3were interrogated and suthemes

(e.g. 1.1, 2.1 ..gxtracted (Table 2Assessors (3 or more) were split into Themes based on expertise
and asked taank (1 very poor to 5 very high) the alignment of projects within a Theme to each of
the subthemes.

Table 2.Themes and suthemes within the Challenge.

1 Collaborative capacitytndividual land and water users, communities, iwi, science
and organisations that either have a role in supporting, or are impacted by, land
based primary production, will have tlsecialprocesses, data, too&ndincreased

Report prepared for MBIE May 2015
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capacityto agree and implement edeveloped solutionthat confer mutual benefits
to meet their aspirations and achieve sustainable environmental and community
outcomes by operating within agreed resource limits.

11 Need to integrate knowledge to support action (e.g. types, VisigniM dzNJ y 3
experiences).

1.2 Incentives for change (e.g. policy, ethics, social norms).

1.3 Methods and tools to calesign (e.g. new value chains).

2 Resilient and responsible land use system&w Zealand land users and regulators

will haveSMART teclologiescoupled with new land use options and water use
practices to strengthen efficiency gains and linked to monitoring that enhances
decision making across scales thus achieyingary production growth targets
within community and regulatory limits

2.1 Should have tested smart tools (technologies) for enhanced decision making.

2.2 Innovative land and water use practices for productivity towards a growth target.

2.3 Innovative land and water use practices for productivity that meets regulatory
targets.

3 Greater values from global madts: The New Zealand primary sector will sustain

higher economic growth througparticipation in global value chaitbat are
generating new products, services and market segmihiaitsarealigned and
validated agaist stakeholder valugincluding economic, environmental, social anc
cultural values

3.1 Integrated knowledge to support value chain participation using stakeholder insic
and foresight.

3.2 Measures of success in value chains.

3.3 Creating shared vatuthrough technologies (e.g. traceability, provenance,
transparency, validity) and collaborations throughout the value chain.

Data forrelevancewas analysed via a REML (restricted maximum likelihood; VSN International,
2014) procedure with organisations dundependent assessors coded to determine:

1. ' NB GKSNB IINBE RAFFSNBYyOSa o Sdlevabctayidthoseof2 NBI Yy A &

the independent assessors?
2. If the independent assessors rank projects from their organisation differently to those that
rank the same projects, but come from another organisation?

The output from the second question was used to adjeltvanceand therefore provide an
GAYRSLISYRSYyG laaSaavySyide K2g ¢Sttt IyR gK2aS NBa
we recognise thathe assessment is still subject to several caveats including the quality and level of

Report prepared for MBIE May 2015
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the information supplied (i.e. was there enough to judgkevance, or equally the quality and level
of understanding of Themes by the assessors.

Due to the large size dtheme 2 projects were also mapped (in the accompanying spreadsheet) into
one of 10 categories: 1) Plants for production; 2) Animals for production; 3) Water allocation and
irrigation efficiency and production benefits; 4) Climate and climate change gffecPrecision
Agriculture and Horticulture; 6) Soil quality and erosion; 7) Water quality, limits and mitigations; 8)
Farm systems; 9) Catchment systems and attenuation; and 10) Aquatic biodiversity and cultural
values. Howevergelevanceand alignment to hese categories was not assessed.

Projects were filtered by rank to leave only those that scored a three (moderate) or greater
relevanceforeach sui KSYS ® ¢ KBB Y| YROIKSBRESOGA 6SNBE (GKSy
Research plan outlined in the &llenge proposal. A narrative was generated by the independent
assessors for perceived gaps (by difference from the Challenge proposal), and also for the group of
projects that fell below the ranking threshold.

3. Outputs

As indicated imable 1data was reeived from 93, 53, 66 and 88% of government (central +
regional), industry bodies, negovernmental organisations, and providers, respectively. This
encompassed a total @6, 203 and 51 projects in Themes 1, 2, and 3 respectively. However, it
should be woted that some projects were mentioned in two or three Themes. As an indicator of the
level of information provided, data for annual investment was provided for 86, 97, and 84% of
projects in Theme 1, 2, and 3, respectively. The corresponding percentaigesjects with a

narrative on objectives wer89, 84, and 94%.

3.1 Metrics

Generalised thematibasedmetricswere derived for:
1. The magnitude ofinvestment by sourcée.g. industry vs governmegtMBIE vs CRI Core
funds;
2. The degree of collaboratiowithin a project to other groupsand
The frequency with whiclenabling themesignificantly contributed to the output or
outcomes of a project.

Thesemetricsare intended tobe used to indicate changes during the lifetime of the Challembe
hypothess are that with time the degree of collaboratioanduse of Challenge enablensuld

Report prepared for MBIE May 2015
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increaseand that the magnitude and distribution of investment sources would change acchte
more aligned with the Challenge Themes

Metrics would be reassessed two yeafteathe Challenge began. At the Theme level, it is unlikely

that more frequent assessment would be able to highlight specific area@seérch requiring
NBIfAIYyYSYyl IyR KSyOS akK2dZ# R 6S dzaSR (2 AyT2NX
Challenge

3.1.1 Investment

The total annual investment along with the relevant funding sourggs/en in Figure 1 apportioned
FOO2NRAY3A (2 SI OK 2 NBEI yAhThémed Vadd2 the indjd soaraedfy & 2 F |
funding was from the Ministry for Businessnbvation and Employment, whereas crown research

institute (CRI) CORE funding constituted the dominant funding source for projects in ThHE@RE.

funding was also a very significant source of investment in TheM#é&n brokenrdown further, the

majority2 ¥ Aa@AKBCNE Fdzy RAy3d Ay ¢KSYS H gl & az2dz2NOSR TN
F2NIt NAYFENE LYRAZAGNASEAQ t NAYIFINE DNRBGOGK t I NIy SNEK

Theme 1 Theme 2 Theme 3
$13.1Mp.a. $81.2Mp.a. $10.6M p.a.

B Commercial
B CORE

B Govt - MBIE
B Govt - Other
M Industry

m NGO

m Other

W University

Figure 1 Total annual investment and funding sources apportioned to each THEmesize of the
pie chart isndicative of the magnitude of annual investment.

3.1.2 Collaboration

The frequency and number of collaborators as indicated by each organisation (and by Theme) is
given in Figure 2. By difference, the proportion of projects with no indicated collaboration3yas 4
34, and 43%or Theme 1, 2, and 3, respectively. Mean values of collaboration in Theme 1 were

Report prepared for MBIE May 2015
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increased due to a few projects with a very high level of collaboration. However, due to the number
of projects with no indicated collaborators and classifmatvia integers, the corresponding median
value for all Themes was 1 collaborator.

16 -

14
Mean

12
mTheme2 1.6
10 1 mThemel 1.8
mTheme3 14

Number of collaborators

101 151 201
Projects

Figure 2 Histogram showing the number of collaborators within projects for each Theme as
indicated by organisations.

3.1.3 Use of enabling themes

Data forthe mean frequencyf the use of enabling themes within projects (by Theme) is given in
Figure 3. Alescription of each of the enabling themes is given in Appehdbithough the data
indicates a low level of use of enabling themes, another interpretation is that therdptasent the
level of understanding of each enabling theme, or an indication that some pr¢guishe

disciplines used thereia.g. Theme 2) require fewer enablers to deliver outputs and outcomes than
other projects.

Report prepared for MBIE May 2015
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E 50% -
S m Theme 1
04 -
£ 40% B Theme 2
D
5 Theme 3
S 30% -
7}
c
o
o
EJ 20% -
o)
@®©
c
D 10% -
o
O
S
u .
0% L T T T T 1
Big data Building capacity Connecting with Knowledge into Vision Matauranga

society action
Enabling theme

Figure 3Mean frequency for thse projects indicating that use of an enabling theme made a

significantrelevanceA y G KS RSt AGSNE 2F (GKS LINR2SOGQa 2 dzi Lidzi

3.2 Relevancassessments

In order to assess the alignment of current work to the Challenge proposalthereforeresearch
gapsrankings need to be adjusted foonsistentover or under assessment. Thellatedoutputs
indicated that for all three Themes the ranking provided by organisations was difféeh)1,
usually greater) than that given by a group of independent assessloweverincludingthe
assessors organisationatigin as an effect in a REML analysis indicatedititipendent assessors
tended to rank projects for some organisations differently, albeit to a small deBx&e(05) than for
other organisatiors (Figire 4).The adjusted rankings (by organisation) for Themes 1 and 3 are given
in Figure 5Care should be taken in interpreting the results of the rankings for individual
organisations. Whereas some providers contributed a wide range of projects to tharBlese
Landscape map, others providers were narrower in their foddisere providers were more
inclusive thereare likely tobe a larger number of projects thatetessdirectlyaligned to the
Challenge loweringthe average rankinddence a high or low a@rage ranking should not be taken
as a measure of the organisation ability to deliver impact to the Challenge

Adjusted rankings were used to filter projects that were of moderate or greatevance(i.e.

rankedko 0 ® . & ¢KSYS> (KS ydzYo S NArelgv@ncehde4s SCandi20 2 F
for Themes 1, 2, and 3, respectively. Data for investments in all projects according to adjusted
relevances given in Figure 6. The annual level of investment for prejeicinoderate or greater
relevancewas 10.4, 38.9, and 2.3 million dollars for Themes 1, 2, and 3, respectively. Therefore,
there are 3.0, 42.3, and 8.2 million dollars per annum spent on projects that are projected to have a

Report prepared for MBIE May 2015
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low to very lowrelevanceon one ommore of the Challenge Themes. The distribution of funding
sources for low to very low ranked projects differs to that seen in Figure 1 for total annual spend.
The greatest funding source of low to very low ranked projects for Themes 1 and 2 is CRI @®RE fun
and Govt MBIE funds for Theme 3 (Figure 7). However, it should be noted that those projects
ranked as having low or very laelevanceagainst the Challenge objectives may have high

relevancen other aspects of primary sector growth or environmental mamaget.

AgResearch
University of Otago ) DalryNZ
University of §\ ESR
Canterbury \
University of Walkatt; \ FAR
| | A. Organisational
] L T ) assessment
SCIOW <\ SIINRA A ‘* /GNS Science
Plant & Food Resear \’/ ~ / Landcare Research Do providers tend to
] rankrelevance
NIWA~ ;" . - L|nco|n Agritech differently to
Masse Unlversty Llncoln Universit independent
y y assessors?
AgResearch
University of()/tm&a/*s’ ——_ DairyNZ YES
University of \ ESR
Canterbu \ < b

‘ B. Independent
| Assessors raking (red)

Do independent
Landcare Research assessors rank
projects by some
‘ P organisations

“ —— Lincoln Agritech differently to others?
Massey Unlvers\t—LlncoIn University

AgResearch YES

5 -

University of Otago—
University of / Y -

C Corrected ranking for
Independent assessors
(green)

NIWA™_ \f‘ \/ __—"Lincoln Agritech
Massey UnlverS|t Llncoln University

Figure4. Mean ranking for projects in Theme 2 by organisation as contrib{fgy each
organisation(blue diamonds)(B)the independent assessofsed diamonds)and (C)for the
independent assessosdter adjustment (green circlgs
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AgResearch AgResearch
University

Scion Landcare Research The ) GNS
University Science
of Auckland

Ravensdow Q Lincoln Agritech
o’ i
Plant & Food R .- Lincoln University Scion ulr_mlicgfls?ty
an ood Research incoln Universi

assey University Food assey

Research University
Figure5. Mean ranking for projects in Thenig(left) and 3 (right) after adjustment
- . Q 9
T T ) - - @ Sub-theme 1.1

" ""Q ".“\' . °
S = : i @ Sub-theme 1.2

@ Sub-theme 1.3
@ Sub-theme 2.1
@ Sub-theme 2.2
@ Sub-theme 2.3
@ Sub-theme 3.1
@ Sub-theme 3.2
@ Sub-theme 3.3

Very low Low Moderate High Very high

Figure 6 Adjustedrelevancerankings(horizontal axisand the magnitude of investment for each
projects (represented by the size of the bubble)ading to their fit to each sutheme as
determined by the independent assessors. The magnitude of investment was calculated as a
weighted average across stiremes.
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13.1M 81.2M 11M 4= Total annual spend

100% -
0f -
© 20% €= Spent on low ranked
S 80% - projects
o
9 70% -
g
E 60% -| B Remainder
% 50% - u Sub-theme 3
c
S 40% - H Sub-theme 2
5 H Sub-theme 1
o 30% -
o
o 20% -
10% -
0% -

Theme 1 Theme 2 Theme 2

Proportional spend on low ranked projects at Theme level

m Commercial

m CORE

m Govt - MBIE
m Govt - Other
® Industry
mNGO

= Other

= University

Figure7. Mean proportional spend by Theme and sthieme for moderate to verhigh rankel
projects. The difference from the total annual spend gives the proportion spent on low to very low
ranked projects for each Theme, and is broken down further by funding source (bottom).

4. Research gaps

Following the compilation and analysis and allogatid projects into sulthemes, moderate to very
highrelevanceprojects were compared by the independent assessors to the informatiovided in
the Research Plan jpendixll). Example gaps to this plan were formulated together with 1) an
example of a higbr very high ranking project that met the brief of the stileme, and 2) some
commonalities among thasprojects that were ranked low or very low.

The draft research gaps were presented to a group ofrdfkshopparticipants including providers

and stakeblders(Appendix lIl)Participants were requested to validate draft gaps as correct and to

KAIKE AIKGE 6KSNB a3l Laé atAatt SEAAGSRD 1 26SOHSNE 4
within the research majn any significant level of detallenc& (K2 &S a3l LJAé¢ fA&adSR
against the map and a narrative given where it was thought the gap was being reseéohad
2016).Participants were split into five groups and rotated around the three Themes, vision
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Ynidl dzNF y3l £ | y R fthehxk Thendes. AKpSrticipehis dratedzround each topic,
work built on previous discussioby other groupsThe work at each topic was then collated and
presented back to the full group

4.1 Theme 1 Collaborative capacity

4.1.1 Subtheme 1.1 Incentives for clange €.g.policy, ethics, social norms)

Requires A whole of systems approach to understand relationships among indiyitiilasophies
for land and water use, rules of the game, and community aspirations so that key influences on
system behaviouat multiple scales can be overcome to maximise opportunities

For exampleSimulating MarkeBased Instruments (MBIs) for Water Allocation and Quality in New
Zealand wilhssistunderstandng ofhow to achieve the best outcomes for water management if the
Goverment moves to introduce MBIs

Draft gaps from the Research pl@dentified prior to the workshopyvere thought to be:

1. Studies of effectiveness of different incentives in addressing different productivity and
environmental problems, most studies focus ingle incentive in single context

2. Studies to understand interaction of incentives for change across scales (enterprise to national
and global, including value chains)

3. Integrated studies of influencers of land user behaviour change, most focus on smsditsafb
influencers

Common factors for projectanked low to very low wereotused on development and provision of
science knowledge aloner focused on influence of integration of knowledge on behaviour change,
but not integrating with other influenas/incentives for change

Additional perceived gaps were that:

1 Point 1 should include nemonetary incentives and include evaluation of regulatory and
voluntary schemes and evaluate against indicators of performance that reflect a range of values.
However, both are the subject of existing research within the New Zealand Sustainability
Dashboard.

1 Point3 should consider power relationships as an influencer of land use behaviour change and
thusalso includestudies that havea focus ororganisation and struare rather than only
focusing on the influence of individuals or communities.

Report prepared for MBIE May 2015
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4.1.2 Subtheme 1.2 Need to integrate] Y26t SR3IS (2 &AdzLIR2 NI F OGAz2y

experiential, science)

Requires Knowledge to be shared, negotiated, understood, disseminated and adopted, recognising
that all parties come with their own world view and priorities and that these need im&ee
transparent, valued and respected by. all

Forexampl¥ b3an YSGS BKESAYEY K2HI ANASINI G§SR Ynil dzNI y:
knowledge systems can inform and improve decisitaking and collaborative management in New
Zealand

Draft gaps fronthe Research plan (identified prior to the workshop) were thought to be:

1. Studies of effective processes and evaluation methodologies by which different knowledge types
are translated, negotiated, understood and adopted as credible, relevant and legitimate
decisionmaking

2. Studies to develop processes for building community capacity to identify measures of values,
methods for evaluating these measures and incorporating these in adaptive management

3. Studies to develop processes for utilisation of commun#pacity in implementation of solution
packages

Common factors for projects ranked low to very low weareused on development and provision of
science knowledge alonerfocused on one component, usually biophysical, of the whole system

Additional gerceived gaps were that:

1. Point 1 should beeworded| aStudies of effective processes and evaluation methodologies
on the role of different knowledge types e.g. science, community and how they are
translated, negotiated, understood and adopted as credif#levant and legitimate in
decisioamakinge

2. Point 2 should include measures of trust and-setfjpowerment as values.

3. Point 3 should be explicit in implementing solution packages across the value chain and
landscape.

4. An additional point was raised thatould cevelop tools to understand and make
transparent unintended consequences of proposed solutibtsvever, this is covered in
subtheme 1.3 (e.g. aqueepublica).

4.1.3 Subtheme 1.3 Methods and tools to cedesign solutions, e.g. new value chains
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Requires MethodsandLINRE OS&ad&aSa 2F dzaAy3a yR aSSAy3 LI | dzaAaof
exploration so individuals and communities can make transparent the impacts, unintended
consequences and where mutual benefit can be gained.

For exampleRural Futires developed tools and processes that integrate social science and farm
systems modelling to stimulate discussion with stakeholder groups in an exploration of plausible
alternative futures (2€B0 years out)

Draft gaps from the Research plan (identiffgibr to the workshop) were thought to be:

1. Studies that integrate social process, visualisation and modelling to explore transition pathways

2. Need frameworks that nogxperts can use to explore choices (e.g. arpublicg Figure 8

3. Frameworks, tools andt models for evaluating diverse incentives for stimulating transition
pathways (links to Criterion 1.1)

Common factors for projects ranked low to very low weareused on development and provision of
science knowledge alone

OV‘0040§ m3 /5
0m3 /s

G2S4@S O02YS | ONR&aa ydzySNRBdza AYyUSNI OGAGS R
gamificationAquaRepublicd LILIS N&B G2 KI @S¢
DanielShemie World Bank

Figure 8 { ONXB Safua-KB (iJdzacH podsibly visualisation tot emulate in suktheme 1.3.

Additional perceived gaps were that:

f  Point 1 should be more explicit a?lS ¢ NR& (iSiuSigs théifclude algorithms to integrate
social process, visualisation and modellinghdt thinkingand explore transition pathways
including future social systems; international value chains, reimagining customers and
relationshipgs @
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1 A fourth point was raised that this sttheme should also focus on ways of communicating
uncertainty.

4.2 Theme 2Innovative and Resilient Land and Water Management

During the construction of suthemes,two (2.1 and 2.5) of théive included in the Research plan
were amalgamated into sutheme 2.1, while 2.2 (improving the performance of existing
enterprises) vas thought to be the primary focus of existing (and seti@sed) research.

2.1 Understanding the variability of resources and impacts across scales
2.2 Improving the performance of existing enterprises

2.3 New land use options

2.4 New ways of managing & resources

2.5 Fostering new opportunities across scales

4.2.1 Subtheme 2.1 Projects need to develop and test SMART technologies and tools for

enhanced decision making across scales

Requires Technologies and tools to measure and model to support land asersegulators
decisions that enhance production/profitability within community and regulatory limits.

For exampletandcareRS & S | B\M2okngsing the value of irrigation using smart soil and plant
management decisiois | $NRAPEG LINE 3 MIL ¥ YoQsiginable Water Allocatian
programme that contains decision support tool for seeing effects of water abstraction and storage
on irrigation supply and istream valuesand ndustry examplesuch afverseer software
developmentand PGPs funded witleitiliser compamesand DairyNZ

Draft gaps from the Research plan (identified prior to the workshop) were thought to be:

A National scale groundwater classification scheme that incorporates residence time/age and
contaminant attenuation relative to key larahd water uses.

A Minimising the uncertainties in land and water use associated mitkelling plot tocatchment
scalesensitivities.

A Tools for focusing land practices and mitigations to target key contaminants (e.g., N, P, Sed, or
Pathogens), seamlessly ass spatial and temporal scales to guide tactical and strategic land use
decisions€.g.mitigations) relative to impact.

Common factors for projects ranked low to very low wearyeused on terrestrial biodiversitHG,
farm energy or fundamental reseatt without a direct tool/technology output
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Additional perceived gaps were that:

1 Point 2 should include social sensitivitielawever, this is now covered in point 4 of sub
theme 1.3.

1 An additional point was that sensors are neededrfmmitoring environmatal conditions
and informing decision makinglowever, it was noted that this should be a topic for
discussion with otheNSC1®cience for Technological innovati@fT). Specifically, an
agreement with SfTl includes in their proposdihliagestatemert to OLW stipulates that
oAgreed linkages with SfTl include the development of new sensors related to land and water
management and data analytics methods. These linkages are exemplified by the spearhead project for
ground water velocity measurement, whialil quantify water movement and therefore assist water
management, and the analytics methods applied to modelling and analysis in primary production,
which will help optimise the large complex systems of land, water and primary value chains. In
addition SfT1 portfolio programmes include novel materials for sensors and sensing in harsh
environments. All these SfTI research activities will be well informed by working together with
researchers in Our Land and Water, which will ensure that the technologieloded are relevant
FYR 6Stf AYyF2NX¥SR 6@ Sy R BdzeMidDyghslE(Briv. Augkland; @A&il, LINA Y I N.
2015).

4.2.2 Subtheme 22 Innovative land and water use practices for productivity towards a growth

target

REQUIRE: Integrated knowledgestpport high profilow footprint land uses that make the most of

available water and soil resources and are resilient to biophysical and cultural shock.

For examplePastoral21Q Mext Generation Dairy Systenms4 regions.

Draft gaps from the Researghan (identified prior to the workshop) were thought to be:

A Studies elucidating the short and lotgym contribution of animal genetics and soil diversity in
productive gains.
A System integration of soils, plant, animal, water resources and receiving kratededge to
scope locally appropriate high profiw footprint uses Genetic? Environment3 Management
additionality).
A Utilising the characteristics of water flow paths in different soil types to augment precision
irrigation and aquifer recharge f@roductive use in other parts of the catchment
A 1TAIKEAIKGAYT GKS FTOGGNROdziSa 2F an2NR FINAROGdzAAY
profitable
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Common factors for projects ranked low to very low wHresefocused on: generic environmental
impacts of contaminants wittut link to land use mctices; indiversity, GHG emiim, the
conservation estate; ctomponents of foogroduction quality and safetyot linked to
environmental limits

Additional perceived gaps were that:

1 Modelling (viz. frameworks) nestb capture multiple value chainapt just one.Furthermore,
the interactions between scales and systems need to be clarfiedever, tlesearethought to
be encompassed within point three of stieme 2.1.

1 The extent to whictanimal genetics and soil diversitgntribute toproductivegainsneeds to be
explored further to determine if it is a real gap.

1 Another point was made that good quality data needs to be integrated with data and models to
match decisions and uncertainty. This could be a focus of a data hub that emphasizestthe righ
data, at the right spatial and temporal scale for the right decigioncombination with
visualisation tools developed in stifbeme 1.3and the intention of point 3 in sutheme 2.3

1 Point 2 should be expanded to emphasize for new land use and higg paiducts (e.qg.
nutraceutical3 rather thanmaking existing land usesore efficient. This is in line with the
strategy to focus on novel land and water management and nottsaime 2.2 of the existing
Research plan. knkagewill need to be made to ottr Challenges such as High Value Nutrition
to provide the scope of what products apessible (and design the best system within OLW).

1 Point 3 should includeitilising the characteristics of water flow paths in different sgiles and
under different lal management systems to augment precision irrigation and aquéfgrarge
for productive use in other parts of the catchment

4.2.3 Subtheme 2.3 Innovative land and water use practices for productivity that meets

regulatory targets

Requires Integrated knowlede that supports practices matching high value/low emission plant and
animal production systems with soil and water resilience and-fwelised regulatory targets.

For exampleClean Wdter Productive L y Rt N2 Friitijation ®dbdx, diffuse pollution
treatment systems and farm management practices and microbial contaminants studies.

Draft gaps from the Research plan (identified prior to the workshop) were thought to be:

A Spatially targeted water (and land) management practices that account for sédknma
regimes, timing of contaminant losses and abstraction, to impacts to different receiving waters
(e.g. high vs low flow variabilitf rivers, shallow vs deep lakes).
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A Utilising the characteristics of water flow paths in different soil types to augmpestision
irrigation and aquifer recharge for environmentally sustainable land use in other parts of the
catchment.

A Leveraging and linking loigrm and large production and environmental datasets (e.g., utilising
highly efficient pland or animak on leaky soils).

Common factors for projects ranked low to very low weareused onproduction wthout any wider

system analysishe quantification of singular water quality limits (i.e. no consideration of

cumulative effects or linkot catchmentsystem perbrmance); oon aquatic biodiversityit was
suggestedhat a linkage needs to be madéthii KS bSg w%SIFtlFyRQa . A2t 2340l ¢
especially around Aquatic Biodiversity. In an erfiaih the NZBH Challenggvo mechanisms were

discusedto make he linkage explicit (ctocation of sites and crossver of staff).lt is suggested

that with the staggered nature of projects coming in and out ohbGhallenge that crossver of

adFTF Aa ( K&ndhSsimplStingtd da th ehsfir¥ thmdoections between BioH and OL&W

can occur will be to invite an OL&W scientist ®iaHworkshop that is sheduledor the second half of this

calendaryear9 3 a Sy (Al f f e 2 PENA aXid THFROS YSONR 4 b Y RNBdr 4.dBANBY¥E o
Landcare Bsearch May, 2015.

4.3 Theme 3 Creating shared value from primary sector value chains

4.3.1 Subtheme 3.1 Integrated knowledge to support value chain participation using

stakeholder insight and foresight

Requires Integrated knowledge that provides the transpacy to enable all stakeholders to assess
the impacts, exposure to risk and the resilience of the value chain to shock.

Forexampled a F EAYA&Ay 3 SELRZNI NBlGdNya FT2N bSgs »wSIHtlyR
modelling techniques to understand the valthat different global consumers place on specific
product or service attributes.

Draft gaps from the Research plan (identified prior to the workshop) were thought to be:

A Studies that assess stakeholder values for economic, environmental, sociallamal cu
attributes associated with of land & freshwatbased products against those identified by global
consumers and retail customers to identify gaps, risks and opportunities.

A Foresight studies that can understand and model future changes in stakelawider

consumer/customer values.
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A Research on how to effectively integrate, interpret and present insight data to enable effective
decision making at the land use activity, catchment and national scales.

Common factors for projects ranked low to very lowrevthat they werdocused more heavily on

one aspect of the value such as a specific efficiency or quality attributhoseprojectsthat

defined value from the perspective of the researchers rather than being explicitly linked to evidence
of willingressto-pay of consumers or customers along a value chain

Additional perceived gaps were that:

1 Point 1 should be expanded to take into consideration waste streams in the chain; either as a
risk where waste shifts the burden of impacts on to the remajmproducts within the value
chain or an opportunity where waste is converted intoproducts.

4.3.2 Subtheme 3.2 Measures of success in value chains

Requires Information that is essential for providing a clear point of difference in the products
marketed bythe value chain.

For exampleThe Sustainability Dashboard reports economic, environmental, social and cultural
metrics for a value chain, so that stakeholders can assess impacts from the producer through to the
consumer

Draft gaps from the Researchapl(identified prior to the workshop) were thought to be:

A More work on the identification of robust metrics that can be used to effectively and efficiently
translate stakeholder/customer/consumer values into tools that enable more effective decision
makingat the land use activity, catchment and national scale.

A Studies to better understand how stakeholders respond and use metrics for assessing shared
value

A Studies on the economic, environmental, social and cultural afé&for different land and
water use scenarios.

Common factors for projects ranked low to very low were concentratedne aspect of the value
such as a specifefficiency or quality attribute, a focus on assessing a limited range of processes or
outputs (results) from the chain ambt showing a more integrated approach to
stakeholder/customer/consumer values
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4.3.3 Subtheme 3.3 Creating shared value through technologies and collaborations throughout

the value chain.

Requires Market accepted technologies and collaborative behaviours tatera NZ brand around
shared value.

For exampleTransformation of Food Manufacturing and Supply Chain is a PGP project on
collaboration between stakeholders focused on designing and creating new products, services and
dairy sector value chains.

Draft ggps from the Research plan (identified prior to the workshop) were thought to be:

A Develop methods and tools to more effectively enabledesign of land and water management
and utilisation systems.

A Research on stakeholder insights and metrics on chaifoeance to more efficiently identify
the unique components of chains that create additional value.

A Studies on how to measure and assess-aser (including ofshore regulatory gatekeepers)
responses to traceability, transparency and provenance toolsgogeveloped in NZ land and
water-based value chains.

Common factors for projects ranked low to very low wireused on one aspect of the value such
as a specific efficiency or qualiattribute withless clarity on the wider applicability of the finds
to other systems, oiirhited involvement of stakeholders in @esign or validation

4.4 Additionality at the nexus of Themes-3

Projects that sit at the nexus of Themes 1 through 3 are hypothesized to have a greater likefihood
deliveringadditionality than those that focus on one Theme. After consulting those projects that sat
in more than one Theme, sonbemmonpoints were derived to act aguidelinesfor future projects
to sit at the nexus
A bSEdza &a0ASy0OS A& a YdOKI Ko Fdz&| YR2a0A85PDSy DS
A Draws and collates information from other themesintegratethe science
A Requires broad scalé a & a thiBk¥igwork outsidetheir immediate science challenge.
A Adoption and implementation is criticglas is the simplity of information supplied to

communities

T

Important to incorporatemultiple (economiccommunity and socialalues and processes

A Case studies and catchment studies (anchor catchments) are suggested as platforms on
which the nexus could operate. We haweeanticipate a move to more complex rural
landscapes.
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A At the nexus it is important that the added value is more uniformly shared within the value
chaing right downto the producers.

A Targets and limits will be established over much of the country iméhxe few years. This
science challenge will be operating in an environment where science innovation and
solutions will be required in a very short timédexus science will therefore have to consider
short- and longterm requirements.

As patrticipants workd through the science gapssociated with the Nexubkey also spent time
discussingang 2 G Ay 3 daK2¢6é (GKS A0ASYyOS &aK2dzZ R 6S 02y RdzO(
that were outlined in the Challenge propos@he following process principles meenoted:

A Must take account of all available literature eSgienceTechnology;Societyin developing
cross discipline approachés solutions.

Can we use international work or are New Zealand systems too uhique

Visualisatior(and the tools therein suchs @aming theory and scenario modellinig
essential.

A ould the working in one catchmeit.g. with acollective of Maori farmsenhance
integration over themes?

A Recognising that there could be risks associated with madelgdata. Therore the
approachto their development and useeedsto be adaptive

A Challenge should act as a hub that removes barriers to adoption of new lapngradacts
andpractices to create step changand as a common mechanism for data and médl&l dzo a Q
orQOf 2dzRa Q

45 VAaAA2y Ynil dzNI y3lI

VA &A 2y Y waslseas @rdritegrator within and across Chall@ingenes Vision

Y n 0 | dzNdn ¢sd lact as a link across Challenges and to international initiatives such as Oceania
and global ILK initiativeQpportunitieswere nded in a number of areas that verifiettaft gaps

More specifically by

1 Subtheme 2.2 can emphasize systems that have the attributeslding value through
traditional knowledge/usegmedicinal/food etdora . A 2 LINR A LISOG Ay 3¢

1 Support for sugheme 2.1 ad 3.3, emphasizing the modelling a¥ersified/multiple businesses
on living landscapes (tourism, framing, forestiygt with an emphasis to work across scales and
applying theessons from micro studige broader applicatiorfFigure 9)and
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1 Support fo subthemes 1.1 to1.3 to includemultiple frameworks of values; valuati@nd
respondi 2 GKS RAOGSNEAGE 2F an2NR @GASga | ONRaa A
building on common principles e.g. kaitiakitar(gaardianship, resource managenmt),
whanaungatangérelationships, kinshjp

Figure % / 2 y OS LJGi dzI € RAFINIY SYLKIFA&AAT Ay3a GKS -f Ayl a
owned or influenced farms, catchments and value chains.

5. Conclusions

The development of a Research Landsddpg for the Our Land and Water NSC has resulted in

three components essential in the development of a fuller and more focused research plan: 1) a rich
understanding of the current research landscape particularly work that has the potential for medium
to very highrelevanceand therefore well aligned tachievwngthe Challenge objective; 2) the
RSGSNX¥AYLFGA2Y 2F @FfARFGISR NBaSkHNOK 3IlFLAI FyR
on linkagesto other Challenges.

There exists now an inventory appraximately350 research projectwhich can be compared to the
Challenge proposal and themastructure. Each of these projects has bessigned aelevance

factor for contribution to delivery of the Challenge. This inventory will be made available to all,
helping providers and stakeholders ascertain what research is going on but also to integrate research
within and outside of the Challenge.

Usingrelevanceas a measure of alignment to the Challenge, gaps identified by the research
mapping team in moderate to v high ranking projects were collectivelglidated by40 workshop
participants made up of research providers and stakeholders. Fustiggestions as gapgere
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noted as part of a calevelopment exerciselhese were judged against existing gaps and thé dr
gaps augmented where considered valigee Table 3 for revised gapdpwever, the identification
of gaps should not be interpreted adicensefor inclusion in the Challenge research plan.

This process identified that half of the projects assignedlioma to highrelevancefactors were
aligned to Theme 2 (Resilient and Innovative land and water systeloakever, across all three
Themes, hlIf the projects werassessdto have adow or very lowrelevanceand therefore
alignment to the Challenge

Throughoutthe mapping exercise a record of the magnitude of current investment has been noted
such that discussions can be held with providers to help, where appropriate, the realignment of, for
example, CRIQRHunds and the procurement of industry -donding. Comersations around co

funding will be progressed and refined following the establishment ofdes@loped prioritisation
process at the second OLW workshop, and priority research projects in the third OLW workshop.
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Table 3.Finalised outputs from the Rearch Landscape Map outlinitige gaps in research to deliver the Thematic outcome statements for tllesigned OLW strategy and research proposal.

1.1 Incentives for
change (e.g. policy,
ethics, social norms)

1.2 Need to
integrate knowledge
to support action
OYnil dzNI y
experiential,
science)

1.3 Methods and
tools to cedesign
solutions, e.g. new
value chains

2.1 Projects need to
develop and test
SMART technologie
and tools for
enhanced decision
making across scale

2.2 Innovative land

A whole of systems appath to
understand relationships among
individual land and water use, rules ¢
the game, and community aspiration
so that key influences on system
behaviour at multiple scales can be
overcome to maximise opportunities.
Knowledge to be shared, negotiated,
understood, disseminated and
adopted, recognising that all parties
come with their own world view and
priorities and that these neto be
made transparent, valued and
respected by all.

Methods and processes of using anc
seeing plausibléutures, their impact,

dza A y 3 ATeE
individuals and communities can mal

GoKI G

transparent the impacts, unintended
consequences and where mutual
benefit can be gained.

Technologies and tools to measure
and model to support land users and
regulators decisions that enhance
production/profitability within
community and regulatory limits.

Integrated knowledge to support higt A Studies elucidating the short and lotgym contribution of animal genetics and

A

A

A

A

A

A

A

A

A

A

A

A

Studies of effectiveness of differeimcentives in addressing different
productivity and environmental problems, most studies focus on single ince
in single context

Studies to understand interaction of incentives for change across scales
(enterprise to national and global, includingwalchains)

Integrated studies ofnultipleinfluencers(e.g. individuals vs. communities vs.
organisationspf land user behaviour change.

Studies to develop processes for building community capacity to identify
measures of values (including aspects such as trust), methods for evaluatin
these measures and incorporating these in adapthanagement.
Studies to develop processes for utilisation of community capacity in
implementation of solution package&ross the value chain

oStudies of effective processes and evaluation methodologies on the role of
different knowledge types e.g. sciencemmunity and how they are translated
negotiated, understood and adopted as credible, relevant and legitimate in
decisionmakingg

Need frameworks that nomxperts can use to explore choicsd communicate
uncertainty(e.g. aguarepublica)

Frameworks, tools and/or models for evaluating diverse incentives for
stimulating transition pathways (links to Criterion 1.1)

Studies that include algorithms to integrate social process, visualisation ang
modelling to sHt thinking and explore transition pathways including future
social systems; international value chains, reimagining customers and
relationships

National scale groundwater clasation scheme that incorporates residence
time/age and contaminant attenuation relative to key land and water uses.
Minimising the uncertainties in land and water use associatitd modelling
plot to catchmentscalesensitivities

Toolsand data (inclding appropriate hosting structure&)r matchinglandand
water practices to appropriate use oftural capitalandtargeting themitigation
contaminant loss (N, P, sediment or pathogens) seamlessly across spatial g
temporal scales to guide tactical astitategic land use decisions (e.g.
mitigations) relative to impact.

A Given the presence of existing collaborative processes at different s

in New Zealand what processes, tools, bgbars and institutions have
enabled the process of finding enduring solutions; where do gaps ex

What data, analysis, presentation and processes will enhance collec
learning so that consequences of action at one scale are understooc
other scalesand how actions are influenced by factors across scales’

Recognising that decisions are made at an individual enterprise but
influenced by a range of external factors how do we build capacity a
capability at individual, community, institutional and giypchainlevels
to develop, adopt and implement enduring solutions?

Recognising that within the collaborative process a small number of
people jointly learn and develop capability how do these processes
create change beyond the core group of participants?

How are performance measuréat a farm scalepest translated into
outcomes within the National Policy Statement on Freshwater
Managementat a catchment scale

A What are the key factorand processes that contrahd mitigatethe

storage (legacy) of water quality contaminants within a catchment
(including groundwaterand the time taken (lag) for the legacy to
decrease shoulteakage of contaminants from landuse be decre&ed

A What is thebest mix of available technologiés.g. G B M) that can

provide realtime and strategic feedback and improve the production
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and water use
practices for
productivity towards
a growth target

2.3 Innovative land
and water use
practices for
productivity that
meets regulatory
targets

3.1 Integrated
knowledge to
support value chain
participation using
stakeholder insight
and foresight

3.2 Measures of
success in value
chains

3.3 Creating shared
value through

profit-low footprint land uses that
make the most of available water ant
soil resources and are resilient to
biophysical and cultural shock.

Integrated knowledge that supports
practices matching high value/low
emission plant and animal productior
systems with soil and water resilienct
and welifocused regulatory targets.

Integrated knowledge that provides
the transparency to enable all
stakeholders to assess the impacts
exposure to risk and the resilience of
the value chain to shock.

Information that is essential for
providing a clear point of difference i
the products marketed by the value
chain.

Market accepted technologies and
collaboratve behaviours to create a

A

A

A

A

A

soilbiologyin productive gains.

UtilisingGenetic? Environment? Management additionality of soils, plant,
animal, water resources to create highlue products beyond business as usu
production ancefficiency gains

Utilising the characteristics of water flow paths in different soiktyand under
different land management systernts augment precision irrigation and aquifer
recharge for productive use in other parts of the catchment

| AIKE AAKGAY 3 GKS FOGGNROGdzI Sa
productive and profitale.

2T aniz
Spatially targeted water (and land) management practices that account for
seasonal/flow regimes, timing of contaminant losses and abstraction, to imp
to different receiving waters (e.g. high vs low flow variability of rivérallsw vs
deep lakes).

Utilising the characteristics of water flow paths in different soil tyaed under
different land management systerts augment precision irrigation and aquifer
recharge for environmentally sustainable land use in other parts of the
catchment.

Leveraging and linking losigrm and large productiofe.g. plant and animal
geneticsland environmental datasetsiver environment classification and S
map) to for example, helgtilise highly efficient plant or animal on leaky soils)
Studies that assess stakeholder values for economic, environmental, social
cultural attributes associated with of land & freshwateased productand
wasteagainst those identified bglobal consumers and retail customers to
identify gaps, risks and opportunities.

Foresight studies that can understand and model future changes in stakeho
and consumer/customer values.

Research on how to effectively integrate, interpret and preserighisdata to
enable effective decision making at the land use activity, catchment and nat
scales.

More work on the identification of robust metrics that can be used to effectiv
and efficientlytranslate stakeholder/customer/consumer values into tools thal
enable more effective decision making at the land use activity, catchment ar
national scale.

Studies to better understand how stakeholders respond and use metrics for
assessing shared value

Studies on the economic, environmental, social and cultural taftefor
different land and water use scenarios.

Develop methods and tools to more effectively enabledesign of land and
water management and utilisation systems.

and profitability performance of existing land uses within community
and regulatory defined limits?

What are the characteristiasf a land use that are resilient to biophysic
and social/cultural shock and when used in small (targeted) areas wc
enable production and the value of primary products in a catchment «
NEIA2Yy G2 F2N SEI YL Sz SEO&SR
Growth Agenda and meet the NFF8/M?

What is the enterprise or combination of enterprises that maximises
production, profitability and environmental goals given the existing at
future predicted quantity and timing of water resources, and soils anc
climate in a catchment, and how is this combination begtlemented
given the uncertainties associated with current tools across spatial
resources and temporal scales?

How can the practices of peak performing Maori agribusinesses,

al 2N
sector production and profitability while meeting cultural goals and

contemporary sciencetoolsy R Y n G | dzNJ y 3|

community limits?

What are the key factors which provide opportunities for change to
enhance the shared value from our global value chains? This includ
identifying fectors such as attributes which attract a premium in mark
and provide lesrisk and greater return but also are compatible to
internal and external stakeholder requirements.

What are the metrics which best measure and benchmark the
performance of the prirary sector that meet both internal and externa
needs across all scales and also ensure that the shared value is alsc
measured and assessed?

What is the performance of components (e.g. intermediaries) of the
various value chains against best practice aiothgj comparators to
determine where the greatest opportunities are for increasing the
shared value to New Zealdh

How can the knowledge derived throuhn G I dzN} y 3+ al 2
integrated with contemporary knowledge of our land and water

management systems to provide both a unique point of difference fol
New Zealand in the global marketplace, as well as being recognised

within global metric reporting systems?
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technologies and NZ brand around shared value. A Research on stakeholder insights and metrics on chain performance to morg

collaborations efficiertly identify the unique components of chains that create additional va
throughout the A Studies on how to measure and assess-gser (including ofshore regulatory
value chain. gatekeepers) responses to traceability, transparency and provenance tools

developed in NZ land dnwvaterbased value chains.

! These are to be used as discussion points for workshop 2.
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Appendix I: Challenge Strategy

Our Land & Water

Vision for New Zealand

New Zealanders achieve prosperitgnd weltbeing through a transformed biological econonly
while maintaining and improving the environment

Vision for Our Land & Water
#1011 0T EOQUR - al OERh E Tdédvép thekdowladgdand coli@bbrative cApaddly
to grow wealth and prosperity", whilst maintaining and improving the quality of land and water

Mission

Collaborate with each otherto create and implement knovledge and technologiesto develop
more resilient and responsibldand use systems gain greater value from global marketand
thereby transform the biological economy.

Collaborative capacity

Figure 1: Three drivers to transform the biological economy

To achieve this transfamation" we will focus on three drivers:

1. Collaborative capacity:

Build collaborative capacity across science disciplines and with stakeholders and society to
1 Prioritise and cocreate knowledge and technologies

1 Ensure past and orgoing knowledge and technabgies are used and adopted
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1T2A0DPTTA O OEA AEOAOOEOU i A& -ai OE OEAxO AAOQ
resourcesbuilding oncommon principles e.g. kaitiakitanga whanaungatangd.
2. Resilient and responsible land use systems

Use natural capital” as an underpinning framework and bring together a range of
data/information to:

9 Identify opportunities to configure land use to better match the capacity of land and
water and increase the performance of at individual landholdingnd catchmentscale

1 Expore technologies, land management approaches and trading possibilities to ensure
better outcomes at a range of scales

9 Deliver tools to visualis®ptions for more optimally configuring and managing land
3. Greater value from global markets:
Use the collaboative capacity andnore resilient and responsible land use systents.

i Validate and establish the provenance of where, how and who produces our products
and services

9 Develop robust metrics and reporting systems that enable economic, social and
environmental performance to be measured at an activity, landscape, regional and
national scale

9 Ensure ourproducts and services can participate in global value chains in a way that
increases the value captured and the volume sold.

Measures of success

The Challeng is successful when it can demonstrate that the knowledge and technologies it has
created and adopted transform the biological economy such that:

A Production and value of primary products grows in linaith Government's Business Growth
Agenda

A Land and waer is used sustainably to meet community and iwi aspirations in line with the
National Policy Statement on Freshwateand so the primary sector regains its social license
to operate

A Our ratural capital provides life-supporting services in perpetuity andie OOOA O OT 1 1T 00T x
CAT AOAGETI T O AOA CEOAT OEA OAI A AET EAAO AO O1 AA
A New Zealanders leverage their knowledge of land and water to access global value chains,
growing brand and strengthening access to markets

A Our rankings in international benchm&ing under the OECD Green Growth Reporting,
Economic World Forum International Competitiveness Index and Yale Universities Global
Metrics for the Environment increase.

Principles
The following principles guide the Challenge including:

1. Inclusiveness andcollaboration between stakeholders generate ideas and implements
solutionsto achievethe best outcomes for all

2. The Challenge developmeris not linear, but adaptive and iterative
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3. The Challengeprovides urgent short-term servicing solutions while also fausing on future
strategic needs

4. The Challenge will focug areas that will propel us furthesgiven scope is broad and choes
made with transparency and open communication

5. Partners and international connections will help seboundariesand maximise dignment of
researchopportunities

6. Governance of the Challenge will be transparent and in conformity with these principles.

Beyond business as usual

AEEO ADPDPOI AAE EO OAAUITA AOOETI AGO AO OOOAI 8 AO
1. Uses the Challenge to create a collaborative capaciyshere everyone participates in co

innovation, combing existing efforts and resources to develop, deliver and implement
solutions

2. Deploys an integrated systems approacto identify optimal ways to configure land use to
ensure more resilient and responsibland use systems at a variety of scales

3. Uses this integrated and scaled approach to increase productivity and gain greater vdaue
our products and services global markets

4. Acknowledges the relationship between iwi/Maori and freshwater in land use amyestment
decisions at a variety of scales.

'Biological economy: an economy largely dependent on its natural resources and biological heritage

"Collaborative capacity: Collaboration across scientific boundaries and with practitioner and policy
communities under the principle that ecoreation of knowledge and technologies and commitment to their

adoption and use is vital to overcome the e¥e®1 1 OET ¢ AEAI 1 AT CAO 1T &£ O1 AAUBO AT i

" Prosperity: measure encompassing wealth and othertofadndependent of wealth such as happiness and
health.

Iv Transformation: a complete or major change in state or form

Y Kaitiakitanga: guardianship and protection. ltisawayE | AT ACET ¢ OEA AT OEOI 11 AT Oh
world view.

“"Whanaungatanga: relationship, kinship, sense of family conneetiaelationship through shared
experiences and working together which provides people with a sense of belonging

VI Natural @pital: stock of natural ecosystems that yields a flow of valuable ecosystem goods or services, in
this case land and water
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AppendixIl: Excerpt from the research proposal detailing the research plan
approved by the Ministry for Innovation, Business anBmployment to

proceed to the establishment phase.

5. Challenge enablers

5.1 Working together to turn khowledge into action

We believe that effective research uptake has to be built on a platform of knowledge (local
experiential, indigenous and scientffiexchange and edevelopment between research and
stakeholders throughout the process of generating knowledge itself and not divorced from it. If the
Challenge is to successfully create a athpnge then that will require emnovation at the farm,
community, local and central government and markevelsc the transfer of cedeveloped

knowledge will not achieve the step change by itself.

Research related to sustainable development (Cash et al 2003) has demonstrated that
GSTFSOUADSYySaaeedsdT aOASyOS Ay Lz
1 Be measured in terms of impact not only on potential solutions, but also on how the issues
are defined and framed and options for dealing with the issues considered;

f Be credible, relevant to the needs of decisimakers and respectful of stakBhf RS NI &
divergent values and beliefs (legitimacy); and

1 Inform the interface between the communities of experts and decision makers.

The knowledge thiawill be required to meet the Kallenge cannot be based only on knowledge gaps
perceived by an individuacience discipline but must also be based on the pigsrithat society

place on the Gallenge. This therefore calls for new research strategies that focus on the joint efforts

by researchers from the natural and social sciences, and practitioners ang fwotontribute to the
codesign,ceRS @St 2LIYSyd |yR AYLI SYSydalrdAzy 2F az2fdziazy
remembered that the research results should inform a range of decisions at the farm, catchment,
region, national and value chainvigls. This will require a shift away from business as usual science

to transdisciplinary research approaches where, in addition to collaboration between the sciences,

the research questions will be formulated with science in interaction with stakeholdeosimpact

on and are impacted by the issue.

We have received overwhelming suppoftom our stakeholders and science partners four
proposed approach (which we have already begun to implement through the process we used to
develop this outling; seeAppendix 2). Our approach:

9 Viewsthe relationship between knowledge producer and uasrdynamic,

1 Considers thegeneration, exchange and use of scientific knowledge are iterative and
dependant on adaptation, innovation and exchange of information from maltggurces
(Phillipson et al. 2012; Cash et 2D03; Rod & Paliwoda 2003), and

9 Is guided byhe following principles:

o Provision of an open integrated process involving insights from a range of potential
participants to unlock knowledge held by the paats
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o Joint reciprocal framing, execution and application of research will assist us to
approach the challenge in a sttured and knowledge driven way,

o Integration of stakeholders and decision makers into the process of knowledge
generated through sciemcwill enhance mutual understanding and mutual
responsibility leading to new forms of learning and problem solving

These processes will be dynamic and iterative and will require a large degree -irfi beflection to

enable the distillation of insighsnd check progress. To ensure that this occurs we will be building

Ayidz2 it LINRP2SOGa& | NBFt SEAGS SOt dzl G-Fe@nhg LINRE OS & 3
andCeLyy 2 @l GA2Y T2 NPringrnpiNBviatidr rogilanmdl TS vill eresthe

programme rapidly identifies and addresses barriers to and opportunities for progressing toward the
desired impact. Reflexive evaluation includesgming reflection on changes outside of the

Challengéo identify emerging market, social and instittnal barriers to progress, as well as

potential opportunities that can be exploited to accelerate change.

During theEstablishmenphase where the research and business plans laeengco-designedthere
will be a period of higinvolvement andempowernent of research partners and stakeholders.

Intent alone will not ensure effectiveollaboration throughout the Challenggthe research alliance
will need to take time to build relationships, aikntify and implement changes in orgaai®nal
cultures am behaviours. Ris will be builtinto the Ghallengework plans andime table.It should be
noted, however, that were not starting from a zero position, there are a number of research,
development and paty programmes aligned to thidh&llenge with strag connections to
stakeholders that will bring a range of trusted relationships. The collaborative appnsaphopose
to takewill build on this trust and increase the diversity of relationshigscan draw on to turn
knowledge into action

5.2 WeavingVid A 2 Y a n iihrodgNdutyfh@ Challenge

521 ¢NIYATFT2NXIGA2y I O2yGSEG T2NJ an2NX

Thereisacleaf SSR F2NJ an2NR (2 LXFe& I Y2NB | OGADBS NBfS
resources across New Zealand. Tiaed comedrom severabources

1 The Treay, requires recognition gbrinciples such as mana whenua and tino rangatiratanga
over resources and development aspirations;

Tribaldevelopmentaspirations ira postTreaty settlementontext

Existing legislation and regulation requires effectwel active tangata whenuavolvement
in resource managemertgecisionmaking and

1 a n 2adMd and control significant areas of land that contributes to the primary industry

This®& Il £ £ SYy3S LINR GARSa& dontepd bilei®itbnumytad rasboratbadd a n 2 N
management to have a more active roletiansformingthe management of landnd water

ecosystems and resources, andreasing theecognitionand applicatior2 ¥ Y n ( | digdibioha | Ay
making

hyS 1Se& an2NA NBASFNODK ljdzSadArzy ¢gAtf 0SS aKz2g G2
productive oriented land and water developmemwith thosevalues that are underpinned by tea o

a n 2(théa n 2woAd view) and the relationship between tangata whenua (people) and

papatuanuku (land and water) and the responsibilitykafitiakitanga) to protect, manage, and

enhance resources whidhl y G N} yafl S GKNRBdJdAK (2 adlyRFNRA |y
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an2NRA KIF@S KAIKEAIKISR yR R2O0dzySy (i theéstaie §iSA NJ O2 y (
land and resources iNew Zealandt may hui and fora. They wish to have increasing influevee

New Zealan@ & O dzNtBg/ piimaryys&or industries, revitaliséltdzNJI € an 2 NA 02 YYdzy A
have more influence ovarentral and regionajovernmentpolicy developmentEarly discussions

gAGK an2NR indha defedpgoerit &t BidlEroposhhve confirme that the science

challenge and future research questions should be guided by the following principles:

1 Recognition that knowledge sources are diverse and that matauranga embedded within
hapu and iwi underpin the matching of production systems to the ratassets

1 Reconnection with the land is critical; investment into innovation, technology and
infrastructure alongsie the development of value chains and market channels that support
Ff GSNYIFGADBS tFyR dzaSa I y-definedpBdudicnsysterhgii? R dzO S
O2y(iNROGdzGS (2 &a0GNBYIGKSYAy3dI NHzNIf an2NRA &S
u

4

1 Acknowledgenentthat natural assets have agen@ai A Ol f O2yySOGA2Y
relationship influences land use and investment decisions

1 '01y26ftSRISYSY(l (KIFIG GKS RSTAYAGAZ2Y I | NIAOdz |
fAYAGA YR FNBaAKgFGSNI af A YAl &Fabvioniinfondhton g A (1 KA Y
beyond biophysical data.

R
Ou?
an

522 +A&A2y anil dzNI y 3l

Very clearly, fothe Challengetosucceedn 2 NA ¢gAff YySSR (G2 06S Ay@2f OSR
programmeg from inception to implementation. This will involve

1 Engagement at all levels dhe Challenge including the establishment of collaborative
research arrangements with iwi and hapu research entities through to representation at the
programme governance level to ensure that the design, implementation and management
of projects under theChallenge are consistentwihA a A 2y Yn Gl dzNI y 3|

TLYGSANI A2y a2 Wased krieMaédgeddystems and frameworks (e.g.
Ahuatanga, Te Mana o te wai) into planning and decisiaking atall scales.

1 Weaving common principles e.g. kaitiakitanga, whanaungatanga throughout, wkie al
ensuring responsiveness to the diversity of iwi/hapu views on land and water management

Ourintention isto integrateVisiona n (i I dzhio $hédovernancemanagementandresearch
andactivitiesof the Challengeo ensurethat kaupapaandtikangaa n 2 pxidiciplesare embedded
into the programme. Thisis necessaryo ensurethat the Challengemeetsthe aspirationsand
expectationofiwi-a n 2addthe a n 2agdbusinessector.

Thefollowing statements principles,and frameworksare consistentwith the/ K I f f \&sioRA, S Q &
Missionbut are designedo articulatearangeof a n 2vieWpointsthat reflectcommonlyheld
valuesof iwi-a n 2tdlardspeople,landandwater. Theoften-quoted proverbialsaying(pepeha)
whatungarongarae whenuatoi tu te whenua remindsusthat land (includingwater), endures,

while peoplepasson andreturn to te kopuo te whenua.lt alsoremindsusaboutthe unified
relationshipbetweenpeople,landandwater. Whileit is true that land doespersist,it@ often
precariousexisenceandit@fragility asseenin the state of our freshwaterand salineecosystems
andin the wider environmentcontextis a warningthat we needto look more closelyat our tapuwae
or footprints.

Forthe Challengdo meetthe needsof iwi-a n 2thklie needsto be recognitionof the
intergenerationaresponsibilitythat comeswith usingland andwater resourcesThisunderpinning
principlecanbe capturedin the notion of creatingwellbeingfrom whenua (includingwaterways
overland),andthe creationof wellbeingin whenua.
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523 DdZARAY 3 LINAYOALX $&a 2F (KS 2KI1FLILE FNIYSs2N

Understanding the four central dimensions of the Framework in Figimedow is fundamental to
understatRA Y3 anidl dzNF y3tr an2NR FyR GKS O2NB an2NR O f
Challenge. Guiding principles are important in the design, implementation and evaluation of the
NEASEFNOK yR IOKAS@AyYy3a (KS 2 dzi Opincideiistio rechiggixe | an 2 N
the interconnectedness and reciprocity between human, matena non-material spheres. The
second principle is to recognize the miggnerational view of development, where the past informs
the present, which in turn shapebd future. These ideas are cornerstone elements of a whakapapa
framework forsocilSy A NR Yy YSy il ¢Sttt oSAy3ax INBSGIK | yR
knowledge, provides thpoupou(anchor) for achievinthe aspirations outlined above

¢
(V)]
&\

*Tuhonohono

*Nga Ahuatanga
Maori

*Te Ao Turoa

L

Figure 3: Whkapapa framework

Tapuis the dimension concerning (degrees of) restriction and the notion of being set apart. It applies
to land, food and peopléylanais the authority Maori have over their resources, the management

and decisiormaking over resources, bittis also the lifegiving qualities of resources. Mana is rights
based on descentlanaakiis the counter of mana that emphasizes duties of care and responsibility
in relation to people, land, water, resources and ecosystevtajri is the energy and lifprinciple of
natural, spiritual and human ecosystems and human health and wellbeing (ora, oranga, hauora).

The secondary level includes practicesikaingathat are shaped by individual iwi, hapu and

whanau groups. These include3 | | K dzI (i leyta@npassesw2hdidu values, priorities and

cultural expectations of using land and water as natural capital for economic return while also
NBO23ayAaAy3ad GKS 3FSySI{t23A0Itf O2yySOftivhéhohdno I Yy R & A =
describes the collaborain and collective action betweawi/hl LJdz ' YR an2NA Sy dAidASa
connected bywhakapapaand are driven by the principle afhakawhanaungatangdrelationships);

Te Ao Turoas knowledge of the natural environment; afitkanga Whenualescribes the huma

interventions needed to manage land and water using systems that are consistertigéth

I Kdzl GFy3F an2NA

The framework acknowledges that addressing critical questions such as increasing the utilisation and
LINE RdzOG A @GAGE 27F f I yadRoumes sektdr,\hre GokBex,amd 2ejdire cyreful dzNJ- f
balancing between productivity and economic growth principles and social, cultural and
environmental principles, requiring distinct interdisciplinary and transdisciplinary reseastods,

skills, and apmaches
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5.3 Harnessing the power of big data

In this Challenge data has the potential to stimulate strategic innovation, power analysis and provide

Fdzi K2NRA Gl GAGS SPARSYyOSd® hyS 2F (GKS INBFGSad WIkF
bringtogether the currently heterogeneous and disparate data generated in science, practice, policy

and society, into a dynamic, shared landscape of data that gets more widely used, is easily
understood, integrated and analysed (supporting thecegation inheent in core research theme 1).

With an underpinning énfrastructure that is increasingly populated with reahe, fine-scale data

from a variety of sources (including data from sensors and, where relevant, citizen science
contributions) and always accés® f S> (KA & FaasSvyofl IS 2F WoA3d RIGI
Challenge. It will support complex decisioraking about the way land and water is used (core

research theme 2) and provide the primary sector with defensible sustainability credentigds (co

research theme 3) to participate in global value chains and markets.

To move from a current state of disparate data to something more coherent will require progressing
each of the following components, where possible building upon existing initiatives.

5.3.1 Dealing with heterogeneous data through the development of analytical infrastructure

This will require moving from ad hoc data analysis to an approach whereby heterogeneous data are
brought together within a common framework of technologies and @ples. This will use research
advances in data standards, semantics, data and text mining and leverage technology advances such
as datacube technology that allows users to explore and analyse a collection of data from many
different perspectives. This Wvbuild upon work led by GNS Science, NIWA, Landcare Research and
the international community and existing research investment such as the MBIE Innovative Data
Analysis Programme.

5.3.2 Address gaps in coverage, data and utility

Resource information prages the critical evidence from which to assess state and trend as well as
monitor the impact of actions and responses (see component 1, Theme 2). In many countries
resource information is considered part of the national science infrastructure. New Zecadend

history of supporting the acquisition of this science infrastructure and is now beginning to recognise
the importance of resourcing the maintenance and refresh of these critical resources. Building upon
core funding in these areas, further effortriseded to complete coverage and fitness for use of key

data assets and resource inventories, includingig® and the underpinning National Soil Database,

Land Use Capability Classification System, Surface and Groundwater Classifications, data on land use
and land cover, meteorological, hydrological and climate data, social and economic data.

5.3.3 Ensuring interoperability with and access to key data and information including online
services, web services, data visualisations

The 2013 Environmental Domddtan (Statistics NZ et al., 2013) identified national information

YySSRazI NI yifghaycass td and usSdl® @nd use data, (including optimising data, improving
SEA&lGAY3 RIFGIO0lFIaSa | yR LINRPGARAY3I 2LWjamudOSaa 2
ASOG2NI FIOAEAGIGAZ2Y 3ANRPdzZLIQ & G2L) LINA2NAGASA F2N
LINA2NRAGASE LINBGIAf SRS AyOfdzZRAy3a WONBIFGOAY3IAB | FN
RIFIdGlI 320SNYI yoOSQo

At present, datand information on land and water remains spread across many agencies and are

often in a form that is difficult to access or understaiithere still remains a need and opportunity to

support partners in the Challenge in accessing the right data for thaitging needs and navigate

their way through the infrastructureThe National Land Resource Centre has made some progress
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along this pathway creating a presence in the sectors and offiites://www.nlrc.org.nzhome) ,
and working with partners to create more consumable information products. Scaled up and
implemented through the Challenge, this effort could deliaeeal stepchange.

534 Priorities and needs

1 Developing an infrastructure to bring together amdnsolidate heterogeneous data to
supportresearch themeg -3

9 Prioritising data needs and gap filling accordingly, including exploring ways to combine co
variate data to derive new information products to suppmsearch theme

1 Investigate the opportuities of cost effectively implementing and operating a network of
reattime sensors at the scale to suppoesearch theme

1 Exploring methods of data visualisation, animation and infographics to communicate data
and information more effectively

5.4 Conneting with society

ManyNew Zealanderseemain sceptical about scientific models. Building trust and raising awareness
2F GKS @QlfdzZ oftS O2y(iNROdziAZ2Y 2 F -bai@rhSrefadeS T2NJ bSs
remains arimportant goal for each of the dional Sciencel@llenges.

¢KS GNASYYAlIf WtdzofAO t SNOSLIiAZ2ya 27F -elbtéd %S yF
issues were perceived to be the most important problem facing the environment (Hughey et al.,

2013). This Challenge thereforeia® YS $2NJ] G2 R2 G2 YSSG az20AaSieqQa
freshwater qualitysecure thesocial license to operate and help authenticatS 4 %St f I YRQ& wmn
Purebrand (Martin et al., 2011).

A communications plan will be developed in the Establishment phaseanidcus on collaborating

where possible with existing outreach and education programmes such as the Royal Society of New
Zealand (RSNZ), New Zealand museums, the EnviroSchools Foundation, relevant scientific societies
(e.g. NZ Soil Science Society, Higtjical Society, Association of Resource Managers etc.), and the
Science Media Centre (SMC).

The Challenge will also explore the utility of digital tools and social media (websites, You Tube,
Facebook, forums, Twitter) to increase outreach including mgldipon existing efforts such as
bFridAz2ylf [FYR wSaz2dz2NOS /SyiNB FyR ! 3wSaSI NOK f S
gAft 1SSLI I Ot2alsS 61 GOKAY3 ONAST 2y (KS SYSNHAY
WhlGA2Yy 27F /pdaNMBREZD14p A Y RAQ NB

During the Establishment phase, the Challenge will explore ways in which to increase public
participation in collecting data, raising new questions anetr@ating a new scientific culture. This

will have the secondary effect of enablikgizens to acquire new learning and skills, and deeper
understanding of the Challenge endeavours. As this area of research is still emerging, the Challenge
gAtf ©62N)] Ofz2asSteée 6AGK bSg %SIiflyRQa .A2e23A0L
sector and explore international advancements.

541 Priorities andpotential research questions
1 What technologies and techniques are available to support and encourage citizen science
(e.g. distributed computing, mobile technologies and text mining)?

I What are the elements of intentional design needed to ensure data is collected efficiently
and reliably and analysed with rigour (dealing with variability and uncertainty)?
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5.5 Capacity building

Participation in transdisiplinary research teams and collatiee processes gives an opportunity for
AYRAGARIZ £ FyR 02fftSOGABS fSINYyAy3a GKFG oAt 0 dzA
communities and sector groups to collaborate andmmovatec leading to enduring solutions and

pathways. We Wl include time for reflective evaluation throughout challenge activities and

document the lessons learnt. These will then be available to be used by many organisations

including universities and training establishments as material for learning actiWiesvill also

utilise existing avenues of learning with a strong focus on outreach education and development of a

wide range of rural professionals including growers, bankers and planners. We will connect with

other initiatives such as the AgriOne jougnture created by Massey and Lincoln Universities; and
AaSOG2NI o AaSRE FFLOAfAGEFOSR aGadzaidlAylrofS {y2¢f SRS
FAR, Horticulture New Zealand, FruitfedNZ and Forestry Industry training and Education.

New Zealanaheedsto buildthe capacity to collaborate more effectivgljheme 1)A core part of

this is the capacity to effectively communicate scientific and technical information to a lay audience.

Just as importantly, scientists and experts need the capacitydeive practical knowledge from

land users and community groups and effectively reflect it in their research, analysis and

conclusions. This creates opportunitiedewerage the potential of citizen sciengéhe systematic

collection and analysis of datdevelopment of technology; testing of theories; and dissemination

on a primarily avocational basis. Such public participation in science will both strengteere 1

and help power Theme 2.

Further,Recent research (Statistics New Zealand et al., 20di3nt®nd et al., 2014) has shown that

across the primary industries there is an overall shortage in engineering, science, spatial literacy and
SYGANRYYSyiGdlf YIylI3aSySyid aijAattao LY uwnnd wm: 27F
Environmental Stdies compared to 27% in Management and Commerce (Scott 2006), suggesting
perceived career attractiveness may be part of the probl€maddress the lack of attraction we will

use our additionality and our transdisiplinarity approach to promotesagpervison roles for

graduates and post graduates including the ability of the students to be exposed to Academia, CRI,

policy and sector environments

¢KS 101 2F &a41AtfSR IyR SELSNASYOSR an2NRA NB&SIH N
on existing partnerships across Universities and Crown Research Institutes to attract and nurture
emerging scientists. Capability will be enhanced byritpexperienced researchers mentor

emerging scientists, provide environments for learning, and demonstrate a viable and stimulating

career path within the Challengétrategic and industrgligned scholarships will be provided to

foster collaboration betwen research providers, training institutes and stakeholders.

A specific target will be to incorporate more Macesearch capability within the Challenge. Building

an2NR OFLIOoAfAGESY NBaSIENOKZI FyR NBaSkNOKSNE Ayi?
longer-Zerm need for specialist and new interdiscipligacientistandresearchersThis capability

is crucial to meeting the emerging demands of increasingly complex social, economic, political and
bio-LJK& aA OFf aeadsSy O kbwiderSdcietfRurtharnyiaie, thenehpahilitidsnll R

improve the exchange of knowledge and information fronestists, policy analysts, and decision

makersthat spanindigenous and noindigenousparadigms

7. Research plan

The Challenge objective crystallises the nature of a task that has for some time been the subject of
research and inquiry. Meeting the Cleadbe will, therefore, require a mix of existing reseatch
including that aimed at increasing the productivity of current land use pracatiees new research
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¢ including that aimed at enabling new land uses that increase economic and natural capital, and
production systems that advance the three transformational drivers concurrently.

Over time we expect the lens created by the Challenge to move the focus of existing research
programmes into alignment with the Challenge strategy, but it is importantweaavoid over
prescription. We are operating in a complex and dynamic environment and the weight or priority
given to different elements of the research programme will need to be agreed collaboratively and
routinely monitored and recalibrated. It is essdial to the success of the Challenge that

prioritisation and recalibration decisions are made via robust, transparent and inclusive governance
and management processes aimed at ensuring that the best teams are working in the right areas at
the right time.

The following indicative research plan provides an outline of the kind of research questions that will
underpin the Challenge programme. These questions will be refined during the establishment phase
with the guidance and input of the independent govemoa board, collaborative partners group,
science advisory panel and KAHUI advisers (described in the following section).

7.1 Theme 1: Collaborative capacity

7.1.1 Outcome

Individuallandandwater users,communities jiwi, scienceand organisationghat either havearole
in supporting,or areimpactedby, landbasedprimaryproduction,will havethe socialprocesses,
data,tools andincreasedcapacityto agreeandimplementco-developedsolutionsthat confer
mutual benefitsto meettheir aspirationsand achievesustainableenvironmentaland community
outcomeshy operatingwithin agreedresourcelimits.

7.1.2 Hypothesis

Throughprovisionof: institutionsi.e. & NXzff tSed | Y Bt influencethe choicesindividuals
make,that are alignedto humanand eccsystembehavior;incentivesfor change trusted data;tools
that enableenvisioningof the impactof future scenariosand processeshat supportdecisionsand
gainagreementon solutionswe will build collaborativecapacityto deliverthe challengeobjective.

7.13 Background and rational

Scienceandtechnologiesalonewill not deliverthe challengeobjective;people,their aspirationsand
ability to enactchangeare centralto challengesuccessFormanyyearsland basedprimary
productionresearchhasfocusedon informingthe decisionsof individualland usersto increasethe
productivity and profitability of their enterpriseslt isonly overthe last 15 years(Growingfor Good
PCHeport) andsubsequent.andand Water Forumprocesshat societyat largehasacceptedthe
cumulativeimpactof individualenterprisebehaviourhasin placesexceedecdenvironmentallimits.
TherevisedFreshwatemNationalPolicyStatementhasmadeexplicitthe obligationof communities
to definehardlimits to both protect and allocateaccesgo water resourcesn catchmentsindividual
enterprisedecisionsow haveto take placewithin a catchmentsettinginfluencedby all of the other
landuseactivitiesand directedby the communityobjectivesfor water.

Regionatollaborativewater catchmentplanningprocessesuchasthe forerunnerCanterbury
Water ManagementStrategyandincludingWaikatoCollaborativeStakeholdeiGroup,Whaitua
GWRG&GNnd TANKHawkesBay),and catchment(SelwynTeWaihora,and Mangatarerescales.These
processesare a form of collectivelearningand actionbetweenthe variousinterestedparties;sharing
of decisionmakingpower betweenregulatoryagenciesand communitiesof interest, wherethe
strengthof agreementbetweenpartnersdrivesmutually acceptableoutcomepathways Finding
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enduringsolutionsandtransition pathsto meetingwater limits requiresagreementandjoint action
by thoseindividualswho will haveto makechangesaindthosethat are affectedin the wider
community.

7.1.4 Theme structure

Thele are three researchcomponentsneededto test our hypothesis Thesecomponentswvhen
integratedrepresentthe opportunity to utilize collaborativecapacityto identify andimplement
agreedsolutionsand pathwaysthat will achievevaluesheld by localcommunities while buildingthe
capacityto collaboratethat canbe usedasa modelto improveNew%: S I f kojffaRdBedionalong
globalvaluechains.

7.1.5 Incentives for change

Recognising that individual and collective decision making and action is influeypeednge of
factors from the local to the global scale and that information is only one influkeegdo targeting
interventions that will stimulate action. We will ap@ycceinnovation approach i.e. a process for the
co-evolution of social, market, témological and institutional change toward enduring solutitiret
recognises the requirement f@imultaneous change in practices by community, supply chain
participants, local and central government

Land users make certain decisions within an entegpeizntext and there is now a greater

requirement to take those decisions within a catchment context. We will thereforedakbole of
systems approach with all interested parties to understand the relationships betimeendualland

and wateruse,socid institutions such a rules of the game e.g. trading mechanisms that support
producersand community aspirations so that key influences on system behaviour at multiple scales
can be isolated and targeted to overcome barriers to action and maximise opjaetin

7.1.6 Trusted science, Indigenous and local knowledge

For collaborative processes and knowledge into action to succeed there is a requirement for
knowledge toshared, negotiated, understood, disseminated and adop#stdoresent a lot of science

is a@ther buried through poor communication or not broadly accepted as being truly representative
of the biophysical reality or simply not shared. Developing agreed science will be the foundation on
which collaborative planning/management can function. We wg# existing initiatives to ensure

that knowledge is credible, legitimate and fit for purpose and where gaps exist look for methods to
fill them.

It is recognisedhat all interested parties come to the table with their own world view and priorities
andthat these need to be made transpank valued and respected by all. Acknowledging and
respecting indigenous and local knowledge and identifying its role in informing action will be
required for success. Particularly the adoption of an adaptive manageapgmbach will require
observing, monitoring, measuring and evaluating impact to allow for reflection and altering the
course of action if required and it is here that indigenous and local knowledge can be complimentary
to science. We will use existing adevelop methods to integrate all knowledge systems into the
collaborative processes.

7.1.8 Agreed endurable solutions and pathways

Individuals and communities wish to envision potential futures under regulatory frameworks and
other future drivers includinglimate change, financial, ICT etc. so that they can understand the
impact of these on a range of values including those related to water, prosperity, social cohesion etc.
¢CKNRdZAK (KA& & ¢KI (makerransgarertihe2imidacizteddéd, andk S& Ol y
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unintended consequences and wigemutual benefit can be gained. We will look for methods of
allowing an interactive visualisation of plausible futures and their impact and processes for agreeing
on mutual benefits and development of solution optiomslaransition pathways including time to

reach mutually agreed objectives.

7.1.9 Proposed questions

Takinginto accountthe above,the following potential researchquestionsare offeredto start
discussionsindvalidatein the Establishmenphase:

1 Given he presence of existing collaborative processes at different scales in New Zealand
what processes, tools, behaviours and institutions have enabled the process of finding
enduring solutions; where do gaps exist?

1 What data, analysis, presentation and proaswill enhance collective learning so that
conseqguences of action at one scale are understood at other scales and how actions are
influenced by factors across scales?

1 Recognising that decisions are made at an individual enterprise but influenced byeaofan
external factors how do we build capacity and capability at individual, community,
institutional and supply chailevels to develop, adopt and implement enduring solutions?

1 Recognising that within the collaborative process a small number of pedpttyjearn and
develop capability how do these processes create change beyond the core group of
participants?

The research componentsill link with both theme 2 and 3 and existing research programmes
including MBIE fundetdJNB A NJ YY SaYaters2 KIGOHA FFNE Lyy20F A2y £ D

7.2. Theme 2: Innovative and Resilient Land and Water Management

7.2.1 Outcome

New Zealand land users and regulators will have a menu of t&WART technologies coupled with
new innovative land use options and land and water pisetices that strengthen efficiency gains
within existing systems to allow more productivity and all linked to real time monitoring that
enhances decision making at the individual and community sitaleachievwng primary production
growth targets witlin community and regulatory limits.

7.2.2 Hypothesis

Throughspatialreconfigurationof our land and water resourcés match our underpinning natural
capital, from land unit to catchment scale will achieve better outcomesr a range of community
valuesbeyond business as usual

7.2.3 Background and Rationale

The present approach to improving performance (e.g. economic performance within environmental

limits), focuses change at the enterprise scale. In general, natural variation in land and water

resources at an enterprise scale is less than at larger scales (e.g. catchmanm@siNé, and because

this approach also does not consider connectivity between enterprises, opportunities to improve
performance at a catchment scale may not be captufemt.instance, national and international

research icDowell, 2013 has found that the majority of contaminant losses from land to water at

I FEFENY &a0FftS 0O02YS FTNRBY | YAyYy2NARGE 2F GKS Tl N¥Qa
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hotspots is a much moreosteffective way of mitigating losses than a blanket approach across the
farm, or across all farms. The same concept can be used for production where the greatest
production and profitability is delivered from the best mix of land and water resoupesvided

the most suitable, for example, crop is usdcDowell et al., 2014 Translating these performance
improvements to largeg catchment sckes can be modelled (e.UMASS, Heraigal., 2013;
CLUES014, but has been hindered by poor data, momning results and understanding of scale
dependent processes. Thiften results in uncertain outputs that do not give land owners and
managers the confidence to make investment decisions.

7.2.4 Theme structure

There are fiveesearchcomponents neededatest our hypothesis. These represent linked

opportunities to change the use and management of land and water resources to better meet
FIENYSNEQ FALIANIGAZ2YEAS YR O02YYdzyAdGe 321 fa OF LIG d2
strategies (including Land dWater Forum outputs and earedentials demanded by supply chain
gate-keepers), and the National Policy Statement on Freshwater Management.

All these opportunities, impacts and risks need to be considered within the broader scope of the

Challenge. Evetnough some of them will be studied in aligned programmes, all need to be

AYGSaANFY SR GKNRBAAK GKS FLILX AOFGA2Y 2F GKS [/ KIFff S
industries, resource users and government agencies who are the partners andatitshSeveral

have links to the NZ Biological Heritage Challenge (e.g. themes 1 and 5 with NZBH Programme 3 on
Biodiversity and Ecosystem services) that will be developed.

7.2.5 Understanding the variability of resources and impacts across scales

This omponent involves understanding the spataid temporalvariability in the quality and

capability of land and wateesources to support primary production and attenuate any deleterious
off-site impacts of different enterpriseBerformance will be judgedsing the metrics derived from
Theme Jfor production, environmental impact, social acceptance etc)existing efforts such as

51 ANEDb%QA& | y-8peciit farrRBenchnmBridny RIFNI2014 > 9 Y FANBYYSY Ul /[ |y
Matrix of Good Management\illiams et al., 201¢ and existing case law (Horizons & Ruataniwha).
However, there are major gaps locally that give an uncertain regional and national pithise.
includes understanding processes involved in spatial and temparlbilityin the transnission of
water, nutrients and contaminants through the soil and into receiving waters, as well as the relative
importance and occurrence of legacy factarsl lag timesThe development of realme

information gathering systems will help temporally lzikrent land management practices to their

off farm impactsMoreover,in order to predict effects at larger (e.g. catchment) scales, the
performance of different enterprises need b& connected to better national assessments of sail (S
Map; Lilburne et &, 2011, surface waters (River Environment Classificatglder et al., 2010

and groundwater (no national classification yet exidig)ing this enables us to asseiss relative
performance of an enterprise in one location against use in anothatitot, and whether the local
performance can meet existing regulatory limits, or those that will flow from the RKFBI.

7.2.6 Improving the performance of existing enterprises

Work in industry aligned programmes such as Pas@tgfgResearch, 20}, ISustainable Wine
Growing NZNZ Wine, 2014 and the Forest Stewardship Coune®BC, 20)4seeks to stretch the
production and profitability performance of different enterprises while decreasing their
environmental footprint. The use of new technologggh as fertigation within some enterprises is
resulting in substantial improvements in crop yieQlémada et al., 2033while the potential to
adopt system changes such as housing of animals may substantially decrease environmental
footprint (e.g. due o fewer urine, or dung patches in runoff prone are@sfz, 2004 These changes
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to systems will need to be assessed against the wider criteria of social impact, product integrity and
risk management that are being developed in Theme 3. Much of this wding done in

programmes aligned to the Challenge, either directly or through partner investment (e.g. Pastoral21,
Apple Futures). However, many unknowns exist such as: is a highly tuned system more prone to
periodic disruptions and market failures angpmrtunities (e.g. leak contaminants or increased
susceptibility to price spikes), and if so will the break have short ortlenng implications at wider

scales, and how long will performance measures in a catchment take to change?

7.2.7 New land use optios

28 NBO23ayAaasS (GKIFIG S@OSy ¢Sttt LISNF2NXYAy3dI SEAaGAY3
Hence, performance needs to be improved further with new land use options. We do not profess to

know the exact form of these new land use options. Heeveunderlying characteristics of a high

profit-low footprint system should include resilience to biophysical (e.g. climatic or catchment

variability) and social/cultural (e.g. animal welfare) shock.

7.2.8 New ways of managing water resources

In additin to new land use options, we also require new methods of managing water resources at
catchment scale. These methods (e.g. aquifer recharge, flow regime managigdpesia Dam,

Ophua Water, 2014fttenuation of contaminant flowpaths, by for example, wettal construction),
especially when linked to new and emerging measurement and control technologies, and irrigation
development, will create more flexibility for the catchment management schemes envisaged in the
final component.

7.2.9 Fostering new opporturties across scales

This final component is where opportunities for real st¢ange are identified. It includesinga

set of improved tools that can analyse and visualise the likely outcomes, risks and opportunities of
arranging existing and new landesand water managemertaptions across spal resources and
temporal scalesThese tools would help individuals and communities get the best options for an
objective suctas a diverse and resilient mix of land uses that, when matched to land and water
resources, opens up and maintaiascesgo global value chainthat require low environmental
footprint. This concept requires technical knowledge to understaridris differentscenarios, and

links to policy development to understand how these changesbeaenabled with timeThe

Challenge can build omaxtensive array of worthat has corroborated wellisedexistingmodels

such as Overseer®yerseer, 2014 APSIM in arable systems and SPASMO in hortic8masMO,
2012)to help define the best suitef tools for a task (e.g. models for catchment water quality), and
help these tools talk to each other across spatial sq@es GWRE014 Interoperable Models
Programmeglliott et al., 201% The challenge should also maintairstrong connection wht the
development paths of these existing models to ensure complementarity and to take advantage of
synergiesFurthermore, knowledge and understanding from Themes 1 and 3 will expand the current
economic and environmental comparisons to consider also icgetnd processes that relate to

social and cultural outcomes and the role that individuals, groups and organisations can play in
utilising these management options.

7.2.10 Proposed questions
Offered for the cedesign establishment phase, is potential iopts for each component expressed

as a series of research questions with a brief exagian of their expected contenparticularly
targeting the challengeaew money
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UnderComponent 1: There are two questions. The first asks how are performance mebsstes
translated into outcomes within the National Policy Statement on Freshwater Management? For
example, management practicas a farm scale resulting in loads of nutrient lost need to be linked
to water quality effects. The second asidsat are the keyactors and processes that control the
storage (legacy) of water quality contaminants within a catchment and the time taken (lag) for the
legacy to decrease should performance be improw&ainbining the two questions the Challenge
needs toprovide guidane on how to incorporate legacy effects within the N8 and to protect
bSg %SIflyRQa | 0O0Saa G2 3It20lft @FftdzS OKFAya o0& F
Under Component 2: What is the best mix of available technoldlysgscan provide reatime and
strategic feedback aninprove theproduction and profitabilityperformance of existing land uses
within community and regulatory defined limits?

Under Component 3: What are the characteristics of a land use that are resilient to biophysical and
scacial/cultural shock and when used in small (targeted) areas would enable production and the value

2F LINRAYINE LINRPRdzOG& Ay | OFGOKYSyYy(d 2NI NBIA2Yy (23
Business Growth Agenda and meet the NB@EM? This question p#alises on high performing

areas within a catchment with a high performing land use.

Under component 4: What are the key characteristics of groundwater and surface waters that allow
for catchment scale water management to maximise benefits and minimisadts and risks? This
explores how to best manage resources such as aquifer recharge, utilise storage and augment flows
all at the same time such that short term decisions do not compromise annual performance.

Under component 5What is the enterprise ocombination of enterprises that maximises

production, profitability and environmental goajsven theexisting and future predicted quantity

and timing of water resources, and soils and climate in a catchnagathow is this combination

best down givenhie uncertainties associated with current tools across spatial resources and

temporal scales? K G LISNF 2 NXI yOS YSIF &adz2NBEa NB dzaSR o0& an:
enterprise, at a range of scales, to measure environmental goals (kaitiakitanga), resource use,

production, and profitability; What is the best mix of land use practice and availathedogies to

YSSG an2NA FALANIGAZ2Yya Fd GKS SYyGiSNIINARAS yR O2f¢
profitability and environmental goals (kaitiakitangaifhin agreed resource limitiResearch in this

guestion willneed to draw from work done in compent 1 and Theme 3 ttvanslate metricsaand

incorporate them in tools that workcross scales.

7.3 Theme 3: Creating shared value from primary sector value chains

7.3.1 Outcome

The New Zealand primary sector will sustain higher economic growth thrpaglcipation in global
value chains that are generating new products, services and market segments that are aligned with
validated against and improve stakeholder values includimgronmental, social and cultural

values.

7.3.2 Hypothesis

Frms collalorating within global value chains can transform ideas into products and services that
solve problems in a way that creates greater shared economic, social, environmental and cultural
value through our land and water resources than current approaches.
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7.33 Background and Rationale

For our industries, volume and productivity gains alone will be insufficient to achieve the economic
growth rates required under the BGA. Globally, rising costs and resource constraints are predicted to
slow economic growth ovehe next decade. Strategically, sectors indicate that moving up the value
chain is as critical as increased volume and productivity for meeting their future economic growth.
Sectors also recognised they need to evolve more collaborative business mittiedsakeholders

and fill knowledge gaps if they are to move up the chain. Participation in global value chains also
requires authenticating the provenance of where, how and who produced a given product.
Increasingly, stakeholders of global chains use titansparency to assess impacts, exposure to risk

and the resilience of the chain to shock. At the same time, this information is essential for providing

a clear point of difference in the products marketed by the chain. Within these global value chains,
bSé %SIflyRQa loAfAdGe (2 az2f @S GKS dzyABSNELFE OKI
land and water resources creates additional value. Conversely, an inability to sustain these resources
will impede our ability to grow value within thesbains. In short, collaborative stakeholder

innovation is a catalyst for participating in global value chains designed to create shared value.

7.3.4 Theme structure

There are three components testingour hypothesis. These represent opportunities toiopse
our primary industries value chains to create shared value for the benefit of all New Zealanders.

Each opportunity needs to be considered within the scope of the Challenge. Even though some will
be studied in aligned programmes, all need to comeethgr in the application of Challenge results

by land users, industries, resource users and government agencies who are the pareers.
narratives that follow will guide our thinking in the-design establishment phase.

7.3.5 Stakeholder Insight and Fesight

A platform for understanding current and future stakeholder needs across the value chain is

essential. We will use current consunpeeferences and demands in those export markets that

have the most potential to create value for New Zealand girises. Specifically, determine which

attributes offer the most value in different segments of those higlue markets, and how New

Zealand value chains can capture this value by providing credentials of sustainable land and water

use. Initial findingf N2 Y G(GKS NBf ISR WalEAYA&AY3I 9ELRNI wSic
significant differences in consumer preferences by country. How different overseas markets value
an2NR Odz GdzNF £ ONBRGtEDISnew wiotkNA 0 dzi S& gAft 0S5

By undertakinga metaanalysis on a body of existing case studies on other important stakeholders
who play an important role in New Zealand primary industagged value chains we will characterise
the attributes that are valued across the economic, social, environmanticultural dimensions.

These attributes will then be validated against representative value chain stakeholders through new
research. Validated attributes on shared value will then be compared and contrasted with the
consumer insights to provide a setidéntified shared value attributes representative of specific

types of New Zealand primary industry value chains.

We will construct and implement a foresight model to analyse current and potential changes in
international markets so that New Zealanapgpliers can target their value chain management and
sustainability reporting to countries and market segments with the highest returns. This will explain
to land-based industries the opportunities and risks to pursuing a step change in international value
chains. Associated foresight work will also be used to forecast future trends in stakeholders within
New Zealand to inform lanbased industries on risks and opportunities that that need to be taken in
to account in future land use change, product mix amatket choice.
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7.3.6 Measuring Shared Value

CKA& O2YLRYSyl gAft SaidlotAakK ONARGSNARAI F2NJ YSIE ac
OKIFAyasz AyOfdzZRAYy3 @I fdzS OKFAya YIFylFr3ISR o0& anz2NR
identified in component one as well as drawing on a MarsFund project (UOA1332), MPI review

work on international sustainability metrics and a linked EU FP7 project to develop and validate
performance criteria for assessing and comparing food chains operating at a range of geographical

scales. Developmenffo ¢ FA G F2NJ LJdzN1J2a S¢é YSGNRO&a 2THfis a K NBR ¢
may include the development of innovative metrics that reflect the unique cultural and indigenous

attributes that meet the increasing demands of international mark€tere is aeal risk that New

Zealand participants within global value chains will be required to adopt metrics designed for other

sectors or geographies, if they have not developed metrics that can meet, offer equivalence or

complement those required by the chain.

7.3.7 Creating Shared Value

The insight from the stakeholder insights and definition of metrics to measure supply chain

performance wilbe used to develop and characterise the performance of the NZ primary sector.

This will draw upon research bgimndertaken including the MPI collection of overseas metrics as

gStt a GKS W{dzadlAyloAftAde 51 aKo2FINRQ 6SAy3a RS
ChallengeValue chains under the Primary Growth Partnership program will also provide case

studies tomeasure chain performanceAssessments will be based on economic, environmental,

a20AFt YR an2NR @GFtdzSa Ay I gF& GKFIG LINPGARSE A
essential to identify value chains on the basis of creating shared value, and to identify the unique
components of specific chains that create additional shared value.

¢2 SyadNB GKS @I fdzS ONBIFIGSR o0& OKFIAya RSLISyRSyl
to be developed that demonstrate that a product is of New Zealand origin and is being pdoduce

sustainably. Therefore work in this component also aims to develop madaspted technologies

to make New Zealand primary sector products traceable, including new tools and reporting methods

for stakeholder and consumer communication. This will buyildruwork being undertaken by key
odzaAySaasSa IyR GKS ¢g2NJ] o0SAy3 dzy RSNIF 1Sy o6& (0KS
(LINX1302).

7.3.7 Proposed Questions

Under each component sit a series of priorities that the Challenge will look to seedewvitmoney.
These are expressed as a series of research questions with a brief explanation of their content.

Under component 1: What are the key factors which provide opportunities for change to enhance
the shared value from our global value cre@inThigncludes identifying factors such as attributes
which attract a premium in market and provide lest risk and greater return but also are compatible
to internal and external stakeholder requirements.

Under component 2: What are the metrics which best measun@ benchmark the performance of
the primary sector that meet both internal and external needs across all scales and also ensure that
the shared value is also measured and assessed?

Under component 3: What is the performancecoinponents (e.g. intermediies) ofthe various
value chains against best practice and global comparators to determine where the greatest
opportunities are for increasindné shared value to New Zealtih
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Appendix Ill: Presentation of draft Research Landscape Map and research

gaps @ OLW workshop 28 April, 2015.
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