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Summary 

 

The development of a 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 potential for medium 

to high relevance to the achievement of the Challenge objective; 2) the determination of validated 

research gaps, and 3) informed ǊŜŦƛƴŜƳŜƴǘ ƻŦ ǘƘŜ /ƘŀƭƭŜƴƎŜΩǎ ǎŎƻǇŜ ŀƴŘ ƭƛƴƪages to other 

Challenges. 

 

The principal aim of the mapping exercise was to 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 low relevance factor does not equate with poor performance of a project). 

Research providers, funders and stakeholders were asked to supply briefs of all recent research 

projects, larger than $50K per annum, which delivered outcomes complementary to the Challenge 

Research plan. Independent assessors collated the briefs and ranked the projects according to their 

likely relevance to the Challenges proposed sub-theme goals. The ranking followed a transparent 

approach that accounted for differing interpretation of Challenge aims and relevance by 

organisations and independent expert assessors ς providing checks and adjustment of relevance 

(and therefore alignment), 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 and outside of the Challenge. 

 

Gaps in the research landscape were reviewed and built upon by a group of 40 people representing 

stakeholders and providers. Throughout the 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, 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 areas. Conversations around co-

funding will be progressed and refined following the establishment of a co-developed prioritisation 

process at the second OLW workshop, and priority research projects in the third OLW workshop. 
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1. Introduction 

An output from the Establishment phase of the Our Land and Water NSC is a Challenge landscape 

map of existing CRI core-funded, MBIE-funded, policy and sector investment research of close 

alignment with the Challenge strategy. This was developed as outlined below and will be used to 

guide the scope and assist in prioritisation of the Challenge research plans; specifically to gain a 

snapshot of research and assess the relevance of research towards achieving the outcomes and aims 

listed in the Challenge strategy (see Appendix I). The strategy was developed using a collaborative 

process involving science providers and stakeholders and was approved by the Ministry of Business, 

LƴƴƻǾŀǘƛƻƴ ŀƴŘ 9ƳǇƭƻȅƳŜƴǘΩǎ {ŎƛŜƴŎŜ .ƻard as the basis by which the OLW Challenge progressed 

into an establishment phase ς beginning in March, 2015. 

 

With limited resources there is a need to assess science relevance and prioritise projects to areas of 

high relevance with respect to the three proposed Challenge themes: 1) Collaborative capacity; 2) 

Resilient and responsible land use systems; and 3) Greater value from global markets. There exist a 

number of methodologies with which relevance can be assessed, each with advantages and 

disadvantages (Morgan, 2014). Relevance was assessed as a measure of alignment towards the 

Challenge. It should be noted that this does not constitute an assessment of the quality of the 

research or its potential impact on the primary sector in areas that do not so directly align with the 

Challenge objectives. 

 

The specific aims of the research map were: 

¶ Obtain a snapshot of recent/ŎǳǊǊŜƴǘ ǇǊƻƧŜŎǘǎ ŀƴŘ ǘƘŜƛǊ ŀƭƛƎƴƳŜƴǘ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ /ƘŀƭƭŜƴƎŜΩǎ 

themes 

¶ Identify current levels of investment (2012 onwards)  

¶ Determine relevance of each project assessed as the likelihood of achieving a significant 

contribution to the outcome of a Challenge theme within 5-10 years. 

¶ Identify potential metrics to measure success. 

¶ Provide a discussion point to outline research gaps, the need for CORE-funding 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: 
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1. ¢ƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŀǎǎŜǎǎƳent of alignment for each project to one or more of the 

/ƘŀƭƭŜƴƎŜΩǎ ǘƘŜƳŜǎΦ 

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

3. Timeline (start and end dates). 

4. Objectives. 

5. Achievement measures. 

6. ! ǇǊƻƧŜŎǘΩǎ ǳǎŜ όȅŜǎκƴƻύ ƻŦ ǘƘŜ /hallenge Enabling Themes: Big Data, Building Capacity, 

ConnectƛƴƎ ǿƛǘƘ {ƻŎƛŜǘȅΣ ¢ǳǊƴƛƴƎ YƴƻǿƭŜŘƎŜ ƛƴǘƻ !ŎǘƛƻƴΣ ŀƴŘ ±ƛǎƛƻƴ aņǘŀǳǊŀƴƎŀΦ  

7. hǊƎŀƴƛǎŀǘƛƻƴΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ relevance. 

 

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

Government Input Industry Input NGO Input Provider Input 

MfE     NA
1
 ExportNZ ³ Fish & Game NZ Õ AgResearch Õ 

MPI Õ NZ Winegrowers Õ Forest Owners 

Association 

³ Landcare 

Research 

Õ 

MBIE NA
 

Synlait ³ Forest & Bird Õ NIWA                      

                                

  

Õ 

Regional Council 

Special Interest 

Groups 

Õ Sustainable 

Business Council 

³   Plant and Food 

Research 

Õ 

Envirolink                 

                                   

      

Õ ANZCO ³   Scion                       

                                

    

Õ 

GWRC      NA bƎņƛ ¢ŀƘǳ CŀǊƳǎ ³   Aqualinc                 

                                

     

³ 

ECan NA ZESPRI Õ   Univ. Otago Õ 

WRC NA Silver Fern Farms ³   ESR Õ 

ES                          NA Horticulture NZ Õ   Univ. Auckland Õ 

HBRC NA QualityNZ ³   Massey Univ. Õ 

Waikato River 

Authority 

NA DairyNZ                Õ   Lincoln Univ. Õ 

DoC                           

                                   

Õ Beef+Lamb NZ Õ   Lincoln Agritech Õ 

L&WF Õ Fonterra                    

       

³   GNS Õ 
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NZAGRC Õ FANZ Õ   Waikato Univ. Õ 

  Ballance Agri-

Nutrients 

Õ   MOTU Õ 

  Ravensdown Õ   Victoria Univ. ³ 

  FAR Õ     

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

 

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

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

¶ The magnitude of funding was calculated as total value for the project (and per annum). For 

on-going CORE-funded projects, the end date was assumed to be June 30th 2016. Funding 

sources were divided into: Government ς via MBIE; Government ς via other sources 

ƛƴŎƭǳŘƛƴƎ atLΩǎ tǊƛƳŀǊȅ DǊƻǿǘƘ tŀǊǘƴŜǊǎƘƛǇ ŀƴŘ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭ ŦǳƴŘǎΤ LƴŘǳǎǘǊȅ ǊŜƭŀǘŜŘ 

funds such as the Foundation for Arable Research or the New Zealand Fertiliser Association; 

Non-Governmental Organisations such as Forest and Bird; Commercial companies; 

University funds such as the Performance Based Research Fund; and other. 

¶ If more than one Theme was targeted, organisations were asked to split funding across the 

relevant Themes. 

¶ Relevance was ranked by organisations as 1 (very low) to 5 (very high) towards achieving a 

significant contribution to the outcome of a Challenge theme within 5-10 years. A box (and 

ranking) was also given to provide a narrative to justify the ranking.  

 

Once collated, an additional assessment of project relevance was 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 Research, 

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 Theme (1,2 or 3) were interrogated and sub-themes 

(e.g. 1.1, 2.1 ...) extracted (Table 2). Assessors (3 or more) were split into Themes based on expertise 

and asked to rank (1 very poor to 5 very high) the alignment of projects within a Theme to each of 

the sub-themes.   

 

Table 2. Themes and sub-themes within the Challenge. 

Theme/sub-

theme 

Outcome statement and corresponding sub-themes 

1 Collaborative capacity: Individual 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 the social processes, data, tools and increased 
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capacity to agree and implement co-developed solutions that confer mutual benefits 

to meet their aspirations and achieve sustainable environmental and community 

outcomes by operating within agreed resource limits. 

 

1.1 Need to integrate knowledge to support action (e.g. types, Vision MņǘŀǳǊŀƴƎŀΣ 

experiences). 

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

1.3 Methods and tools to co-design (e.g. new value chains). 

2 Resilient and responsible land use systems: New Zealand land users and regulators 

will have SMART technologies coupled with new land use options and water use 

practices to strengthen efficiency gains and linked to monitoring that enhances 

decision making across scales thus achieving primary 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 markets: The New Zealand primary sector will sustain 

higher economic growth through participation in global value chains that are 

generating new products, services and market segments that are aligned and 

validated against stakeholder values; including economic, environmental, social and 

cultural values 

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 technologies (e.g. traceability, provenance, 

transparency, validity) and collaborations throughout the value chain. 

 

Data for relevance was analysed via a REML (restricted maximum likelihood; VSN International, 

2014) procedure with organisations and independent assessors coded to determine: 

1. !ǊŜ ǘƘŜǊŜ ŀǊŜ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ relevance and those of 

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 adjust relevance and therefore provide an 

άƛƴŘŜǇŜƴŘŜƴǘ ŀǎǎŜǎǎƳŜƴǘέ Ƙƻǿ ǿŜƭƭ ŀƴŘ ǿƘƻǎŜ ǊŜǎŜŀǊŎƘ ƛǎ ŎǳǊǊŜƴǘ ŀƭƛƎƴŜŘ ǘƘŜ /ƘŀƭƭŜƴƎŜΦ IƻǿŜǾŜǊΣ 

we recognise that the assessment is still subject to several caveats including the quality and level of 
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the information supplied (i.e. was there enough to judge relevance), or equally the quality and level 

of understanding of Themes by the assessors.  

 

Due to the large size of Theme 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 effects; 5) Precision 

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. However, relevance and alignment to these categories was not assessed.  
 

Projects were filtered by rank to leave only those that scored a three (moderate) or greater 

relevance for each sub-ǘƘŜƳŜΦ ¢ƘŜǎŜ ΨƘƛƎƘŜǊ-ǊŀƴƪŜŘΩ ǇǊƻƧŜŎǘǎ ǿŜǊŜ ǘƘŜƴ ŎƻƳǇŀǊŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǿƛŘŜǊ 

Research plan outlined in the Challenge 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 in Table 1 data was received from 93, 53, 66 and 88% of government (central + 

regional), industry bodies, non-governmental organisations, and providers, respectively. This 

encompassed a total of 66, 243 and 51 projects in Themes 1, 2, and 3 respectively. However, it 

should be noted 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 percentages for projects with a 

narrative on objectives were 89, 84, and 94%. 

 

3.1 Metrics 

Generalised thematic-based metrics were derived for:  

1. The magnitude of investment by source (e.g. industry vs government ς MBIE vs CRI Core 

funds;  

2. The degree of collaboration within a project to other groups; and  

3. The frequency with which enabling themes significantly contributed to the output or 

outcomes of a project.  

 

These metrics are intended to be used to indicate changes during the lifetime of the Challenge. The 

hypotheses are that with time the degree of collaboration and use of Challenge enablers would 
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increase, and that the magnitude and distribution of investment sources would change and become 

more aligned with the Challenge Themes. 

 

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

that more frequent assessment would be able to highlight specific areas of research requiring 

ǊŜŀƭƛƎƴƳŜƴǘ ŀƴŘ ƘŜƴŎŜ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ƛƴŦƻǊƳ ǘƘŜ άƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴ Ǉƭŀƴέ ŦƻǊ ǘƘŜ 

Challenge. 

 

3.1.1 Investment 

The total annual investment along with the relevant funding sources is given in Figure 1 apportioned 

ŀŎŎƻǊŘƛƴƎ ǘƻ ŜŀŎƘ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŀƭƛƎƴƳŜƴǘΦ In Themes 1 and 2 the major source of 

funding was from the Ministry for Business, Innovation and Employment, whereas crown research 

institute (CRI) CORE funding constituted the dominant funding source for projects in Theme 3. CORE 

funding was also a very significant source of investment in Theme 2. When broken-down further, the 

majority ƻŦ άDƻǾǘ ς ƻǘƘŜǊέ ŦǳƴŘƛƴƎ ƛƴ ¢ƘŜƳŜ н ǿŀǎ ǎƻǳǊŎŜŘ ŦǊƻƳ ǇǊƻƧŜŎǘǎ ŦǳƴŘŜŘ ƻǳǘ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ 

ŦƻǊ tǊƛƳŀǊȅ LƴŘǳǎǘǊƛŜǎΩ tǊƛƳŀǊȅ DǊƻǿǘƘ tŀǊǘƴŜǊǎƘƛǇΦ 

 

Theme 1
$13.1M p.a.

Theme 2
$81.2M p.a.

Theme 3
$10.6M p.a.

 

Figure 1. Total annual investment and funding sources apportioned to each Theme. The size of the 

pie chart is indicative 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 collaboration was 43, 

34, and 43% for Theme 1, 2, and 3, respectively. Mean values of collaboration in Theme 1 were 
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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 classification via integers, the corresponding median 

value for all Themes was 1 collaborator. 

0

2

4

6

8

10

12

14

16

1 51 101 151 201

N
u

m
b
e

r 
o

f 
co

lla
b

o
ra

to
rs

Projects

Theme 2

Theme 1

Theme 3

1.6

1.8

1.4

Mean

 

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 for the mean frequency of the use of enabling themes within projects (by Theme) is given in 

Figure 3. A description of each of the enabling themes is given in Appendix II. Although the data 

indicates a low level of use of enabling themes, another interpretation is that the data represent the 

level of understanding of each enabling theme, or an indication that some projects (and the 

disciplines used therein e.g. Theme 2) require fewer enablers to deliver outputs and outcomes than 

other projects.   
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Figure 3. Mean frequency for those projects indicating that use of an enabling theme made a 

significant relevance ƛƴ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƻǳǘǇǳǘ ƻǊ ƻǳǘŎƻƳŜΦ 

 

3.2 Relevance assessments 

In order to assess the alignment of current work to the Challenge proposal, and therefore research 

gaps, rankings need to be adjusted for consistent over or under assessment. The collated outputs 

indicated that for all three Themes the ranking provided by organisations was different (P<0.001, 

usually greater) than that given by a group of independent assessors. However, including the 

assessors organisational-origin as an effect in a REML analysis indicated that independent assessors 

tended to rank projects for some organisations differently, albeit to a small degree (P<0.05), than for 

other organisations (Figure 4). The adjusted rankings (by organisation) for Themes 1 and 3 are given 

in Figure 5. Care should be taken in interpreting the results of the rankings for individual 

organisations. Whereas some providers contributed a wide range of projects to the Research 

Landscape map, others providers were narrower in their focus. Where providers were more 

inclusive there are likely to be a larger number of projects that are less directly aligned to the 

Challenge, lowering the average ranking. Hence, a high or low average 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 greater relevance (i.e. 

ranked җоύΦ .ȅ ¢ƘŜƳŜΣ ǘƘŜ ƴǳƳōŜǊǎ ƻŦ ǇǊƻƧŜŎǘǎ ƻŦ ƳƻŘŜǊŀǘŜ ƻǊ ƎǊŜŀǘŜǊ relevance were 45, 99 and 20 

for Themes 1, 2, and 3, respectively. Data for investments in all projects according to adjusted 

relevance is given in Figure 6. The annual level of investment for projects of moderate or greater 

relevance was 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 
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low to very low relevance on one or more 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 CORE funds 

and Govt - MBIE funds for Theme 3 (Figure 7). However, it should be noted that those projects 

ranked as having low or very low relevance against the Challenge objectives may have high 

relevance in other aspects of primary sector growth or environmental management. 
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Figure 4. Mean ranking for projects in Theme 2 by organisation as contributed (A) by each 

organisation (blue diamonds), (B) the independent assessors (red diamonds), and (C) for the 

independent assessors after adjustment (green circles). 
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Figure 5. Mean ranking for projects in Theme 1 (left) and 3 (right) after adjustment. 

 

 

 

Figure 6. Adjusted relevance rankings (horizontal axis) and the magnitude of investment for each 

projects (represented by the size of the bubble) according to their fit to each sub-theme as 

determined by the independent assessors. The magnitude of investment was calculated as a 

weighted average across sub-themes. 
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Figure 7. Mean proportional spend by Theme and sub-theme for moderate to very-high ranked 

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 allocation of projects into sub-themes, moderate to very 

high relevance projects were compared by the independent assessors to the information provided in 

the Research Plan (Appendix II). Example gaps to this plan were formulated together with 1) an 

example of a high or very high ranking project that met the brief of the sub-theme, and 2) some 

commonalities among those projects that were ranked low or very low. 

 

The draft research gaps were presented to a group of 40 workshop participants including providers 

and stakeholders (Appendix III). Participants were requested to validate draft gaps as correct and to 

ƘƛƎƘƭƛƎƘǘ ǿƘŜǊŜ άƎŀǇǎέ ǎǘƛƭƭ ŜȄƛǎǘŜŘΦ IƻǿŜǾŜǊΣ ƛǘ ǿŀǎ ǳƴǊŜŀƭƛǎǘƛŎ ŦƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƻ Ŏƻƴǎǳƭǘ Řŀǘŀ 

within the research map in any significant level of detail. HenceΣ ǘƘƻǎŜ άƎŀǇǎέ ƭƛǎǘŜŘ ǿŜǊŜ ŎƘŜŎƪŜŘ 

against the map and a narrative given where it was thought the gap was being researched (2012-

2016). Participants were split into five groups and rotated around the three Themes, vision 
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ƳņǘŀǳǊŀƴƎŀΣ ŀƴŘ ǿƻǊƪ ŀǘ ǘƘŜ ƴŜȄǳǎ ƻf the three Themes. As participants rotated around each topic, 

work built on previous discussions by other groups. The work at each topic was then collated and 

presented back to the full group 

 

4.1 Theme 1 Collaborative capacity 

4.1.1 Sub-theme 1.1 Incentives for change (e.g. policy, ethics, social norms) 

Requires: A whole of systems approach to understand relationships among individual philosophies 

for land and water use, rules of the game, and community aspirations so that key influences on 

system behaviour at multiple scales can be overcome to maximise opportunities. 

 

For example: Simulating Market-Based Instruments (MBIs) for Water Allocation and Quality in New 

Zealand will assist understanding of how to achieve the best outcomes for water management if the 

Government moves to introduce MBIs. 

 

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

1. Studies of effectiveness of different incentives in addressing different productivity and 

environmental problems, most studies focus on single 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 small sub-set of 

influencers  

 

Common factors for projects ranked low to very low were focused on development and provision of 

science knowledge alone, or focused on influence of integration of knowledge on behaviour change, 

but not integrating with other influencers/incentives for change 

 

Additional perceived gaps were that:  

¶ Point 1 should include non-monetary 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. 

¶ Point 3 should consider power relationships as an influencer of land use behaviour change and 

thus also include studies that have a focus on organisation and structure rather than only 

focusing on the influence of individuals or communities.  
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4.1.2 Sub-theme 1.2 Need to integrate ƪƴƻǿƭŜŘƎŜ ǘƻ ǎǳǇǇƻǊǘ ŀŎǘƛƻƴ όƳņǘŀǳǊŀƴƎŀ aņƻǊƛΣ 

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 to be made 

transparent, valued and respected by all. 

 

For exampleΥ bƎņ YŜǘŜ ƻ ¢Ŝ ²ņƴŀƴƎŀ ƛǎ ǎƘƻǿƛƴƎ Ƙƻǿ ƛƴǘŜƎǊŀǘŜŘ ƳņǘŀǳǊŀƴƎŀ aņƻǊƛ ŀƴŘ ǎŎƛŜƴŎŜ 

knowledge systems can inform and improve decision-making and collaborative management in New 

Zealand. 

 

Draft gaps from the 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 in 

decision-making. 

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 community capacity in implementation of solution 

packages. 

 

Common factors for projects ranked low to very low were focused on development and provision of 

science knowledge alone, or focused on one component, usually biophysical, of the whole system 

 

Additional perceived gaps were that:  

1. Point 1 should be reworded ŀǎ άStudies 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 credible, relevant and legitimate in 

decision-makingέ 

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

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

landscape. 

4. An additional point was raised that should develop tools to understand and make 

transparent unintended consequences of proposed solutions. However, this is covered in 

sub-theme 1.3 (e.g. aqua-republica). 

 

4.1.3 Sub-theme 1.3 Methods and tools to co-design solutions, e.g. new value chains 
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Requires: Methods and ǇǊƻŎŜǎǎŜǎ ƻŦ ǳǎƛƴƎ ŀƴŘ ǎŜŜƛƴƎ ǇƭŀǳǎƛōƭŜ ŦǳǘǳǊŜǎΣ ǘƘŜƛǊ ƛƳǇŀŎǘΣ ǳǎƛƴƎ άǿƘŀǘ ƛŦέ 

exploration so individuals and communities can make transparent the impacts, unintended 

consequences and where mutual benefit can be gained. 

 

For example: Rural Futures 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 (20-30 years out). 

 

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

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

2. Need frameworks that non-experts can use to explore choices (e.g. aqua-republica; Figure 8) 

3. Frameworks, tools and/or models for evaluating diverse incentives for stimulating transition 

pathways (links to Criterion 1.1) 

 

Common factors for projects ranked low to very low were focused on development and provision of 

science knowledge alone. 

 

ά²ŜϥǾŜ ŎƻƳŜ ŀŎǊƻǎǎ ƴǳƳŜǊƻǳǎ ƛƴǘŜǊŀŎǘƛǾŜ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǘƻƻƭǎ ōǳǘ ƴƻǘƘƛƴƎ ǘƘŀǘ ŀŎƘƛŜǾŜǎ ǘƘŜ ƭŜǾŜƭ 
gamificationAqua RepublicaŀǇǇŜŀǊǎ ǘƻ ƘŀǾŜέ 

Daniel Shemie, World Bank
 

Figure 8Φ {ŎǊŜŜƴǎƘƻǘ ƻŦ άaqua-ǊŜǇǳōƭƛŎŀέ ς a possibly visualisation tool to emulate in sub-theme 1.3. 

 

Additional perceived gaps were that: 

¶ Point 1 should be more explicit and ǊŜǿǊƛǘǘŜƴ ǘƻ άStudies that include algorithms to integrate 

social process, visualisation and modelling to shift thinking and explore transition pathways 

including future social systems; international value chains, reimagining customers and 

relationshipsέΦ 
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¶ A fourth point was raised that this sub-theme should also focus on ways of communicating 

uncertainty. 

  

4.2 Theme 2 Innovative and Resilient Land and Water Management 

During the construction of sub-themes, two (2.1 and 2.5) of the five included in the Research plan 

were amalgamated into sub-theme 2.1, while 2.2 (improving the performance of existing 

enterprises) was thought to be the primary focus of existing (and sector-based) 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 water resources 

2.5 Fostering new opportunities across scales 

 

4.2.1 Sub-theme 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 users and regulators 

decisions that enhance production/profitability within community and regulatory limits. 

 

For example: Landcare RŜǎŜŀǊŎƘΩǎ άMaximising the value of irrigation using smart soil and plant 

management decisionsέ ŀƴŘ άS-MAPέ ǇǊƻƎǊŀƳƳŜǎΤ bL²!Ωǎ άSustainable Water Allocationέ 

programme that contains a decision support tool for seeing effects of water abstraction and storage 

on irrigation supply and in-stream values; and industry examples such as Overseer software 

development and PGPs funded with fertiliser companies and DairyNZ. 

 

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

Å National scale groundwater classification scheme that incorporates residence time/age and 

contaminant attenuation relative to key land and water uses. 

Å Minimising the uncertainties in land and water use associated with modelling plot to catchment 

scale sensitivities. 

Å Tools for focusing land practices and mitigations to target key contaminants (e.g., N, P, Sed, or 

Pathogens), seamlessly across spatial and temporal scales to guide tactical and strategic land use 

decisions (e.g. mitigations) relative to impact. 

 

Common factors for projects ranked low to very low were focused on terrestrial biodiversity, GHG, 

farm energy, or fundamental research without a direct tool/technology output. 
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Additional perceived gaps were that: 

¶ Point 2 should include social sensitivities. However, this is now covered in point 4 of sub-

theme 1.3. 

¶ An additional point was that sensors are needed for monitoring environmental conditions 

and informing decision making. However, it was noted that this should be a topic for 

discussion with other NSC10 Science for Technological innovation (SfTI). Specifically, an 

agreement with SfTI includes in their proposal a linkage statement to OLW stipulates that 

άAgreed linkages with SfTI 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, which will 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 SfTI 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 technologies developed are relevant 

ŀƴŘ ǿŜƭƭ ƛƴŦƻǊƳŜŘ ōȅ ŜƴŘ ǳǎŜǊ ƴŜŜŘǎ ƛƴ ǘƘŜ ǇǊƛƳŀǊȅ ǎŜŎǘƻǊΦέ Bruce MacDonald (Univ. Auckland; April, 

2015). 

 

4.2.2 Sub-theme 2.2 Innovative land and water use practices for productivity towards a growth 

target 

REQUIRE: Integrated knowledge to support high profit-low footprint land uses that make the most of 

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

 

For example: Pastoral-21Ωǎ Next Generation Dairy Systems in 4 regions. 

 

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

Å Studies elucidating the short and long-term contribution of animal genetics and soil diversity in 

productive gains. 

Å System integration of soils, plant, animal, water resources and receiving water knowledge to 

scope locally appropriate high profit-low footprint uses (Genetic ³ Environment ³ Management 

additionality).   

Å Utilising the characteristics of water flow paths in different soil types to augment precision 

irrigation and aquifer recharge for productive use in other parts of the catchment 

Å IƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ƻŦ aņƻǊƛ ŀƎǊƛōǳǎƛƴŜǎǎ ǘƘŀǘ ƳŀƪŜ ƛǘ ǿƛŘŜƭȅ ŀŎŎŜǇǘŜŘ ŀǎ ǇǊƻŘǳŎǘƛǾŜ ŀƴŘ 

profitable 
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Common factors for projects ranked low to very low were those focused on: generic environmental 

impacts of contaminants without link to land use practices; biodiversity, GHG emission, the 

conservation estate; or components of food production quality and safety not linked to 

environmental limits.  

 

Additional perceived gaps were that: 

¶ Modelling (viz. frameworks) needs to capture multiple value chains, not just one. Furthermore, 

the interactions between scales and systems need to be clarified. However, these are thought to 

be encompassed within point three of sub-theme 2.1.  

¶ The extent to which animal genetics and soil diversity contribute to productive gains needs to be 

explored further to determine if it is a real gap. 

¶ 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 emphasizes the right 

data, at the right spatial and temporal scale for the right decision ς in combination with 

visualisation tools developed in sub-theme 1.3 and the intention of point 3 in sub-theme 2.3. 

¶ Point 2 should be expanded to emphasize for new land use and high value products (e.g. 

nutraceuticals) rather than making existing land uses more efficient. This is in line with the 

strategy to focus on novel land and water management and not sub-theme 2.2 of the existing 

Research plan. A linkage will need to be made to other Challenges such as High Value Nutrition 

to provide the scope of what products are possible (and design the best system within OLW). 

¶ Point 3 should include: Utilising the characteristics of water flow paths in different soil types and 

under different land management systems to augment precision irrigation and aquifer recharge 

for productive use in other parts of the catchment. 

 

4.2.3 Sub-theme 2.3 Innovative land and water use practices for productivity that meets 

regulatory targets 

Requires: Integrated knowledge that supports practices matching high value/low emission plant and 

animal production systems with soil and water resilience and well-focused regulatory targets. 

 

For example: Clean Water Productive LŀƴŘ tǊƻƎǊŀƳƳŜΩǎ mitigation toolbox, 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: 

Å Spatially targeted water (and land) management practices that account for seasonal/flow 

regimes, timing of contaminant losses and abstraction, to impacts to different receiving waters 

(e.g. high vs low flow variability of rivers, shallow vs deep lakes). 
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Å Utilising the characteristics of water flow paths in different soil types to augment precision 

irrigation and aquifer recharge for environmentally sustainable land use in other parts of the 

catchment. 

Å Leveraging and linking long-term and large production and environmental datasets (e.g., utilising 

highly efficient plants or animals on leaky soils). 

 

Common factors for projects ranked low to very low were focused on: production without any wider 

system analysis; the quantification of singular water quality limits (i.e. no consideration of 

cumulative effects or link to catchment-system performance); or on aquatic biodiversity. It was 

suggested that a linkage needs to be made with ǘƘŜ bŜǿ ½ŜŀƭŀƴŘΩǎ .ƛƻƭƻƎƛŎŀƭ IŜǊƛǘŀƎŜ /ƘŀƭƭŜƴƎŜ 

especially around Aquatic Biodiversity. In an email from the NZBH Challenge, two mechanisms were 

discussed to make the linkage explicit (co-location of sites and cross-over of staff). It is suggested 

that with the staggered nature of projects coming in and out of both Challenge that cross-over of 

ǎǘŀŦŦ ƛǎ ǘƘŜ ōŜǘǘŜǊ ƻǇǘƛƻƴΥ άΧand the simplest thing to do to ensure the connections between BioH and OL&W 

can occur will be to invite an OL&W scientist to a BioH workshop that is scheduled for the second half of this 

calendar year.  9ǎǎŜƴǘƛŀƭƭȅ ǘƘƛǎ ƛǎ ǘƘŜ ΨŎǊƻǎǎ-ƻǾŜǊ ǎǘŀŦŦΩ ƳŜŎƘŀƴƛǎƳ ȅƻǳ ǎǳƎƎŜǎǘ ōŜƭƻǿέ !ƴŘǊŜŀ .ȅǊƻƳΣ 

Landcare Research May, 2015.   

 

4.3 Theme 3 Creating shared value from primary sector value chains 

 

4.3.1 Sub-theme 3.1 Integrated knowledge to support value chain participation using 

stakeholder insight and foresight 

Requires: 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. 

 

For example: άaŀȄƛƳƛǎƛƴƎ ŜȄǇƻǊǘ ǊŜǘǳǊƴǎ ŦƻǊ bŜǿ ½ŜŀƭŀƴŘϥǎ ōƛƻƭƻƎƛŎŀƭ ƛƴŘǳǎǘǊƛŜǎέ ǳǎŜǎ ŎƘƻƛŎŜ 

modelling techniques to understand the value that 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: 

Å Studies that assess stakeholder values for economic, environmental, social and cultural 

attributes associated with of land & freshwater-based products against those identified by global 

consumers and retail customers to identify gaps, risks and opportunities. 

Å Foresight studies that can understand and model future changes in stakeholder and 

consumer/customer values. 
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Å 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 low were that they were focused more heavily on: 

one aspect of the value such as a specific efficiency or quality attribute, or those projects that 

defined value from the perspective of the researchers rather than being explicitly linked to evidence 

of willingness-to-pay of consumers or customers along a value chain.   

 

Additional perceived gaps were that: 

¶ 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 remaining products within the value 

chain or an opportunity where waste is converted into co-products. 

 

4.3.2 Sub-theme 3.2 Measures of success in value chains 

Requires: Information that is essential for providing a clear point of difference in the products 

marketed by the value chain.  

 

For example: The 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 Research plan (identified prior to the workshop) were thought to be: 

Å 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 

making at the land use activity, catchment and national scale. 

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

value 

Å Studies on the economic, environmental, social and cultural trade-offs for different land and 

water use scenarios. 

 

Common factors for projects ranked low to very low were concentrated on one aspect of the value 

such as a specific efficiency or quality attribute, a focus on assessing a limited range of processes or 

outputs (results) from the chain and not showing a more integrated approach to 

stakeholder/customer/consumer values. 
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4.3.3 Sub-theme 3.3 Creating shared value through technologies and collaborations throughout 

the value chain. 

Requires: Market accepted technologies and collaborative behaviours to create a NZ brand around 

shared value. 

 

For example: Transformation 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 gaps from the Research plan (identified prior to the workshop) were thought to be: 

 

Å Develop methods and tools to more effectively enable co-design of land and water management 

and utilisation systems.  

Å Research on stakeholder insights and metrics on chain performance to more efficiently identify 

the unique components of chains that create additional value. 

Å Studies on how to measure and assess end-user (including off-shore regulatory gatekeepers) 

responses to traceability, transparency and provenance tools being developed in NZ land and 

water-based value chains.   

 

Common factors for projects ranked low to very low were focused on one aspect of the value such 

as a specific efficiency or quality attribute with less clarity on the wider applicability of the findings 

to other systems, or limited involvement of stakeholders in co-design or validation. 

 

4.4 Additionality at the nexus of Themes 1-3 

Projects that sit at the nexus of Themes 1 through 3 are hypothesized to have a greater likelihood of 

delivering additionality than those that focus on one Theme. After consulting those projects that sat 

in more than one Theme, some common points were derived to act as guidelines for future projects 

to sit at the nexus.   

Å bŜȄǳǎ ǎŎƛŜƴŎŜ ƛǎ ŀǎ ƳǳŎƘ ŀōƻǳǘ ΨƘƻǿΩ ǎŎƛŜƴŎŜ ƛǎ ŎƻƴŘǳŎǘŜŘ ŀǎ ΨǿƘŀǘΩ ǎŎƛŜƴŎŜ ƛǎ ǳƴŘŜǊǘŀƪŜƴΦ 

Å Draws and collates information from other themes to integrate the science. 

Å Requires broad scale άǎȅǎǘŜƳέ thinking work outside their immediate science challenge. 

Å Adoption and implementation is critical ς as is the simplicity of information supplied to 

communities. 

Å Important to incorporate multiple (economic, community and social) values and processes.  

Å Case studies and catchment studies (anchor catchments) are suggested as platforms on 

which the nexus could operate. We have to anticipate a move to more complex rural 

landscapes. 
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Å At the nexus it is important that the added value is more uniformly shared within the value 

chain ς right down to the producers. 

Å Targets and limits will be established over much of the country in the next few years. This 

science challenge will be operating in an environment where science innovation and 

solutions will be required in a very short time. Nexus science will therefore have to consider 

short- and long-term requirements.  

 

As participants worked through the science gaps associated with the Nexus they also spent time 

discussing and ƴƻǘƛƴƎ άƘƻǿέ ǘƘŜ ǎŎƛŜƴŎŜ ǎƘƻǳƭŘ ōŜ ŎƻƴŘǳŎǘŜŘΦ ¢Ƙƛǎ ǊŜƛƴŦƻǊŎŜŘ Ƴŀƴȅ ƻŦ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ 

that were outlined in the Challenge proposal. The following process principles were noted: 

Å Must take account of all available literature e.g. Science-Technology ςSociety in developing 

cross discipline approaches to solutions. 

Å Can we use international work or are New Zealand systems too unique? 

Å Visualisation (and the tools therein such as gaming theory and scenario modelling) is 

essential. 

Å Could the working in one catchment (e.g. with a collective of Maori farms) enhance 

integration over themes? 

Å Recognising that there could be risks associated with models and data. Therefore the 

approach to their development and use needs to be adaptive 

Å Challenge should act as a hub that removes barriers to adoption of new land use, products 

and practices to create step change, and as a common mechanism for data and model ΨƘǳōǎΩ 

or ΩŎƭƻǳŘǎΩ. 

 

4.5 Vƛǎƛƻƴ ƳņǘŀǳǊŀƴƎŀ   

Vƛǎƛƻƴ ƳņǘŀǳǊŀƴƎŀ was seen as an integrator within and across Challenge Themes. Vision 

ƳņǘŀǳǊŀƴƎŀ can also act as a link across Challenges and to international initiatives such as Oceania 

and global ILK initiatives. Opportunities were noted in a number of areas that verified draft gaps. 

More specifically by: 

¶ Sub-theme 2.2 can emphasize systems that have the attributes of adding value through 

traditional knowledge/uses (medicinal/food etc.) or ά.ƛƻ ǇǊƻǎǇŜŎǘƛƴƎέ; 

¶ Support for sub-theme 2.1 and 3.3, emphasizing the modelling of diversified/multiple businesses 

on living landscapes (tourism, framing, forestry), but with an emphasis to work across scales and 

applying the lessons from micro studies to broader application (Figure 9); and 
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¶ Support for sub-themes 1.1 to 1.3 to include multiple frameworks of values; valuation and 

respond ǘƻ ǘƘŜ ŘƛǾŜǊǎƛǘȅ ƻŦ aņƻǊƛ ǾƛŜǿǎ ŀŎǊƻǎǎ ƛǿƛκƘŀǇǳ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ 

building on common principles e.g. kaitiakitanga (guardianship, resource management), 

whanaungatanga (relationships, kinship). 

 

Figure 9Φ /ƻƴŎŜǇǘǳŀƭ ŘƛŀƎǊŀƳ ŜƳǇƘŀǎƛȊƛƴƎ ǘƘŜ ƭƛƴƪǎ ǘƘŀǘ Ŏŀƴ ōŜ ƳŀŘŜ ŀŎǊƻǎǎ ǎǇŀǘƛŀƭ ǎŎŀƭŜ ƛƴ aņƻǊƛ-

owned or influenced farms, catchments and value chains. 

 

5. Conclusions 

The development of a 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 potential for medium 

to very high relevance and therefore well aligned to achieving the Challenge objective; 2) the 

ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǾŀƭƛŘŀǘŜŘ ǊŜǎŜŀǊŎƘ ƎŀǇǎΣ ŀƴŘ оύ ǊŜŦƛƴŜƳŜƴǘ ƻŦ ǘƘŜ /ƘŀƭƭŜƴƎŜΩǎ ǎŎƻǇŜ ŀƴŘ ƎǳƛŘŀƴŎŜ 

on linkages to other Challenges. 

There exists now an inventory of approximately 350 research projects which can be compared to the 

Challenge proposal and thematic-structure. Each of these projects has been assigned a relevance 

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. 

Using relevance as a measure of alignment to the Challenge, gaps identified by the research 

mapping team in moderate to very high ranking projects were collectively validated by 40 workshop 

participants made up of research providers and stakeholders. Further suggestions as gaps were 
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noted as part of a co-development exercise. These were judged against existing gaps and the draft 

gaps augmented where considered valid (see Table 3 for revised gaps). However, the identification 

of gaps should not be interpreted as a license for inclusion in the Challenge research plan. 

This process identified that half of the projects assigned medium to high relevance factors were 

aligned to Theme 2 (Resilient and Innovative land and water systems). However, across all three 

Themes, half the projects were assessed to have a low or very low relevance and therefore 

alignment to the Challenge.  

Throughout the 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, CRI CORE funds and the procurement of industry co-funding. Conversations around co-

funding will be progressed and refined following the establishment of a co-developed 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 Research Landscape Map outlining the gaps in research to deliver the Thematic outcome statements for the co-designed OLW strategy and research proposal. 

Theme from 

Challenge 

Proposal 

Finalised sub-

themes from 

outcome 

statements 

Sub-theme requires Finalised gaps in requirements (changes after validation workshop italicised) Potential questions from Research Proposal still relevant to finalised gaps1 

1. 

Collaborative 

capacity 

1.1 Incentives for 

change (e.g. policy, 

ethics, social norms) 

A whole of systems approach to 

understand relationships among 

individual land and water use, rules of 

the game, and community aspirations 

so that key influences on system 

behaviour at multiple scales can be 

overcome to maximise opportunities. 

Å Studies of effectiveness of different incentives in addressing different 

productivity and environmental problems, most studies focus on single incentive 

in single context 

Å Studies to understand interaction of incentives for change across scales 

(enterprise to national and global, including value chains) 

Å Integrated studies of multiple influencers (e.g. individuals vs. communities vs. 

organisations) of land user behaviour change.  

Å Given the 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? 

Å What data, analysis, presentation and processes will enhance collective 

learning so that consequences of action at one scale are understood at 

other scales and how actions are influenced by factors across scales? 

Å Recognising that decisions are made at an individual enterprise but  

influenced by a range of external factors how do we build capacity and 

capability at individual, community, institutional and supply chain-levels 

to develop, adopt and implement enduring solutions? 

Å 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? 

 

1.2 Need to 

integrate knowledge 

to support action 

όƳņǘŀǳǊŀƴƎŀ aņƻǊƛΣ 

experiential, 

science) 

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 to be 

made transparent, valued and 

respected by all. 

Å Studies to develop processes for building community capacity to identify 

measures of values (including aspects such as trust), methods for evaluating 

these measures and incorporating these in adaptive management. 

Å Studies to develop processes for utilisation of community capacity in 

implementation of solution packages across the value chain. 

Å άStudies 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 credible, relevant and legitimate in 

decision-makingέ 

1.3 Methods and 

tools to co-design 

solutions, e.g. new 

value chains 

Methods and processes of using and 

seeing plausible futures, their impact, 

ǳǎƛƴƎ άǿƘŀǘ ƛŦέ ŜȄǇƭƻǊŀǘƛƻƴ ǎƻ 

individuals and communities can make 

transparent the impacts, unintended 

consequences and where mutual 

benefit can be gained. 

Å Need frameworks that non-experts can use to explore choices and communicate 

uncertainty (e.g. aqua-republica) 

Å Frameworks, tools and/or models for evaluating diverse incentives for 

stimulating transition pathways (links to Criterion 1.1) 

Å Studies that include algorithms to integrate social process, visualisation and 

modelling to shift thinking and explore transition pathways including future 

social systems; international value chains, reimagining customers and 

relationships 

2. Innovative 

and Resilient 

Land and 

Water 

Management 

2.1 Projects need to 

develop and test 

SMART technologies 

and tools for 

enhanced decision 

making across scales 

Technologies and tools to measure 

and model to support land users and 

regulators decisions that enhance 

production/profitability within 

community and regulatory limits. 

Å National scale groundwater classification scheme that incorporates residence 

time/age and contaminant attenuation relative to key land and water uses. 

Å Minimising the uncertainties in land and water use associated with modelling 

plot to catchment scale sensitivities. 

Å Tools and data (including appropriate hosting structures) for matching land and 

water practices to appropriate use of natural capital and targeting the mitigation 

contaminant loss (N, P, sediment or pathogens) seamlessly across spatial and 

temporal scales to guide tactical and strategic land use decisions (e.g. 

mitigations) relative to impact. 

Å How are performance measures (at a farm scale) best translated into 

outcomes within the National Policy Statement on Freshwater 

Management at a catchment scale?  

Å What are the key factors and processes that control and mitigate the 

storage (legacy) of water quality contaminants within a catchment 

(including groundwater) and the time taken (lag) for the legacy to 

decrease should leakage of contaminants from landuse be decreased?  

Å What is the best mix of available technologies (e.g. G³E³M) that can 

provide real-time and strategic feedback and improve the production 
2.2 Innovative land Integrated knowledge to support high Å Studies elucidating the short and long-term contribution of animal genetics and 
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and water use 

practices for 

productivity towards 

a growth target 

profit-low footprint land uses that 

make the most of available water and 

soil resources and are resilient to 

biophysical and cultural shock. 

soil biology in productive gains. 

Å Utilising Genetic ³ Environment ³ Management additionality of soils, plant, 

animal, water resources to create high-value products beyond business as usual 

production and efficiency gains.   

Å Utilising the characteristics of water flow paths in different soil types and under 

different land management systems to augment precision irrigation and aquifer 

recharge for productive use in other parts of the catchment. 

Å IƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ƻŦ aņƻǊƛ ŀƎǊƛōǳǎƛƴŜǎǎ ǘƘŀǘ ƳŀƪŜ ƛǘ ǿƛŘŜƭȅ ŀŎŎŜǇǘŜŘ ŀǎ 

productive and profitable. 

and profitability performance of existing land uses within community 

and regulatory defined limits?   

Å What are the characteristics of a land use that are resilient to biophysical 

and social/cultural shock and when used in small (targeted) areas would 

enable production and the value of primary products in a catchment or 

ǊŜƎƛƻƴ ǘƻΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŜȄŎŜŜŘ ǘŀǊƎŜǘǎ ƛƴ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ .ǳǎƛƴŜss 

Growth Agenda and meet the NPS-FWM?  

Å What is the enterprise or combination of enterprises that maximises 

production, profitability and environmental goals given the existing and 

future predicted quantity and timing of water resources, and soils and 

climate in a catchment, and how is this combination best implemented 

given the uncertainties associated with current tools across spatial 

resources and temporal scales?  

Å How can the practices of peak performing Maori agribusinesses, 

contemporary science tools ŀƴŘ ƳņǘŀǳǊŀƴƎŀ aŀƻǊƛ ōŜ ŀǇǇƭƛŜŘ ǘƻ ƭƛŦǘ 

sector production and profitability while meeting cultural goals and 

community limits?  

2.3 Innovative land 

and water use 

practices for 

productivity that 

meets regulatory 

targets 

Integrated knowledge that supports 

practices matching high value/low 

emission plant and animal production 

systems with soil and water resilience 

and well-focused regulatory targets. 

Å Spatially targeted water (and land) management practices that account for 

seasonal/flow regimes, timing of contaminant losses and abstraction, to impacts 

to different receiving waters (e.g. high vs low flow variability of rivers, shallow vs 

deep lakes). 

Å Utilising the characteristics of water flow paths in different soil types and under 

different land management systems to augment precision irrigation and aquifer 

recharge for environmentally sustainable land use in other parts of the 

catchment. 

Å Leveraging and linking long-term and large production (e.g. plant and animal 

genetics) and environmental datasets (river environment classification and S-

map) to for example, help utilise highly efficient plant or animal on leaky soils). 

3. Creating 

shared value 

from primary 

sector value 

chains 

3.1 Integrated 

knowledge to 

support value chain 

participation using 

stakeholder insight 

and foresight 

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. 

Å Studies that assess stakeholder values for economic, environmental, social and 

cultural attributes associated with of land & freshwater-based products and 

waste against those identified by global consumers and retail customers to 

identify gaps, risks and opportunities. 

Å Foresight studies that can understand and model future changes in stakeholder 

and consumer/customer values. 

Å 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.   

Å What are the key factors which provide opportunities for change to 

enhance the shared value from our global value chains?  This includes 

identifying factors such as attributes which attract a premium in market 

and provide less risk and greater return but also are compatible to 

internal and external stakeholder requirements. 

Å What are the metrics which best measure and 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? 

Å What is the performance of components (e.g. intermediaries) of the 

various value chains against best practice and global comparators to 

determine where the greatest opportunities are for increasing the 

shared value to New Zealand? 

Å How can the knowledge derived through ƳņǘŀǳǊŀƴƎŀ aŀƻǊƛ ōŜ 

integrated with contemporary knowledge of our land and water 

management systems to provide both a unique point of difference for 

New Zealand in the global marketplace, as well as being recognised 

within global metric reporting systems? 

3.2 Measures of 

success in value 

chains 

Information that is essential for 

providing a clear point of difference in 

the products marketed by the value 

chain. 

Å 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 making at the land use activity, catchment and 

national scale. 

Å Studies to better understand how stakeholders respond and use  metrics for 

assessing shared value 

Å Studies on the economic, environmental, social and cultural trade-offs for 

different land and water use scenarios. 

3.3 Creating shared 

value through 

Market accepted technologies and 

collaborative behaviours to create a 

Å Develop methods and tools to more effectively enable co-design of land and 

water management and utilisation systems.  
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technologies and 

collaborations 

throughout the 

value chain. 

NZ brand around shared value. Å Research on stakeholder insights and metrics on chain performance to more 

efficiently identify the unique components of chains that create additional value. 

Å Studies on how to measure and assess end-user (including off-shore regulatory 

gatekeepers) responses to traceability, transparency and provenance tools being 

developed in NZ land and water-based value chains. 

1 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 prosperity and well-being through a transformed biological economyi, 
while maintaining and improving the environment. 

 

Vision for Our Land & Water 

#ÏÍÍÕÎÉÔÙȟ -àÏÒÉȟ ÉÎÄÕÓÔÒÙ ÁÎÄ ÇÏÖÅÒÎÍÅÎÔ develop the knowledge and collaborative capacityii 
to grow wealth and prosperityiii, whilst maintaining and improving the quality of land and water.   

 

Mission 

Collaborate with each other to create and implement knowledge and technologies to develop 
more resilient and responsible land use systems, gain greater value from global markets and 
thereby transform the biological economy. 

 
Collaborative capacity 

 

Figure 1: Three drivers to transform the biological economy 

 

To achieve this transformationiv we will focus on three drivers: 

1. Collaborative capacity: 

Build collaborative capacity across science disciplines and with stakeholders and society to: 

¶ Prioritise and co-create knowledge and technologies 

¶ Ensure past and on-going knowledge and technologies are used and adopted  
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¶ 2ÅÓÐÏÎÄ ÔÏ ÔÈÅ ÄÉÖÅÒÓÉÔÙ ÏÆ -àÏÒÉ ÖÉÅ×Ó ÁÃÒÏÓÓ É×ÉȾÈÁÐÕ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÌÁÎÄ ÁÎÄ ×ÁÔÅÒ 
resources building on common principles e.g. kaitiakitangav, whanaungatangavi. 

2. Resilient and responsible land use systems: 

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

¶ Identify opportunities to configure land use to better match the capacity of land and 
water and increase the performance of at individual landholding-  and catchment-scale 

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

¶ Deliver tools to visualise options for more optimally configuring and managing land. 

3. Greater value from global markets: 

Use the collaborative capacity and more resilient and responsible land use systems to: 

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

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

¶ Ensure our products and services can participate in global value chains in a way that 
increases the value captured and the volume sold.  

 

Measures of success 

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

Å Production and value of primary products grows in line with Government's Business Growth 
Agenda  

Å Land and water is used sustainably to meet community and iwi aspirations in line with the 
National Policy Statement on Freshwater, and so the primary sector regains its social license 
to operate 

Å Our natural capital provides life-supporting services in perpetuity and eÎÓÕÒÅÓ ÔÏÍÏÒÒÏ×ȭÓ 
ÇÅÎÅÒÁÔÉÏÎÓ ÁÒÅ ÇÉÖÅÎ ÔÈÅ ÓÁÍÅ ÃÈÏÉÃÅÓ ÁÓ ÔÏÄÁÙȭÓ ÇÅÎÅÒÁÔÉÏÎ 

Å New Zealanders leverage their knowledge of land and water to access global value chains, 
growing brand and strengthening access to markets  

Å Our rankings in international benchmarking 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 and collaboration between stakeholders generates ideas and implements 
solutions to achieve the best outcomes for all 

2. The Challenge development is not linear, but adaptive and iterative  
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3. The Challenge provides urgent short-term servicing solutions while also focusing on future 
strategic needs 

4. The Challenge will focus in areas that will propel us furthest given scope is broad and choices  
made with transparency and open communication  

5. Partners and international connections will help set  boundaries and maximise alignment of 
research opportunities 

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

 

Beyond business as usual 

4ÈÉÓ ÁÐÐÒÏÁÃÈ ÉÓ ȬÂÅÙÏÎÄ ÂÕÓÉÎÅÓÓ ÁÓ ÕÓÕÁÌȭ ÁÓ ÉÔȡ 

1. Uses the Challenge to create a collaborative capacity where everyone participates in co-
innovation, combing existing efforts and resources to develop, deliver and implement 
solutions 

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

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

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

 
 

i Biological economy: an economy largely dependent on its natural resources and biological heritage. 
ii Collaborative capacity: Collaboration across scientific boundaries and with practitioner and policy 
communities under the principle that co-creation of knowledge and technologies and commitment to their 
adoption and use is vital to overcome the ever-ÅÖÏÌÖÉÎÇ ÃÈÁÌÌÅÎÇÅÓ ÏÆ ÔÏÄÁÙȭÓ ÃÏÍÐÌÅØ ÅÎÖÉÒÏÎÍÅÎÔȢ 
iii Prosperity: measure encompassing wealth and others factors independent of wealth such as happiness and 
health. 

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

v Kaitiakitanga: guardianship and protection. It is a way ÏÆ ÍÁÎÁÇÉÎÇ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔȟ ÂÁÓÅÄ ÏÎ ÔÈÅ -àÏÒÉ 
world view. 

vi Whanaungatanga: relationship, kinship, sense of family connection - a relationship through shared 
experiences and working together which provides people with a sense of belonging. 

vii Natural capital: stock of natural ecosystems that yields a flow of valuable ecosystem goods or services, in 
this case land and water. 
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Appendix II: Excerpt from the research proposal detailing the research plan 

approved by the Ministry for Innovation, Business and Employment to 

proceed to the establishment phase. 

5. Challenge enablers  

5.1 Working together to turn knowledge into action  

We believe that effective research uptake has to be built on a platform of knowledge (local 
experiential, indigenous and scientific) exchange and co-development between research and 
stakeholders throughout the process of generating knowledge itself and not divorced from it. If the 
Challenge is to successfully create a step-change then that will require co-innovation at the farm, 
community, local and central government and market-levels ς the transfer of co-developed 
knowledge will not achieve the step change by itself.  

Research related to sustainable development (Cash et al 2003) has demonstrated that 
άŜŦŦŜŎǘƛǾŜƴŜǎǎέ ƻŦ ǎŎƛŜƴŎŜ ƛƴǇǳǘ needs to:  

¶ 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;  

¶ Be credible, relevant to the needs of decision-makers and respectful of stakehƻƭŘŜǊΩǎ 
divergent values and beliefs (legitimacy); and 

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

The knowledge that will be required to meet the Challenge cannot be based only on knowledge gaps 
perceived by an individual science discipline but must also be based on the priorities that society 
place on the Challenge. This therefore calls for new research strategies that focus on the joint efforts 
by researchers from the natural and social sciences, and practitioners and policy to contribute to the 
co-design, co-ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǎƻƭǳǘƛƻƴǎ ǊŜƭŜǾŀƴǘ ǘƻ ǎƻŎƛŜǘȅΩǎ ƴŜŜŘǎΦ Lǘ ǎƘƻǳƭŘ ōŜ 
remembered that the research results should inform a range of decisions at the farm, catchment, 
region, national and value chain levels. This will require a shift away from business as usual science 
to trans-disciplinary research approaches where, in addition to collaboration between the sciences, 
the research questions will be formulated with science in interaction with stakeholders who impact 
on and are impacted by the issue. 

We have received overwhelming support from our stakeholders and science partners for our 
proposed approach (which we have already begun to implement through the process we used to 
develop this outline ς see Appendix 2). Our approach: 

¶ Views the relationship between knowledge producer and user as dynamic,  

¶ Considers the generation, exchange and use of scientific knowledge are iterative and 
dependant on adaptation, innovation and exchange of information from multiple sources 
(Phillipson et al. 2012; Cash et al.  2003; Rod & Paliwoda 2003), and   

¶ Is guided by the following principles: 

o Provision of an open integrated process involving insights from a range of potential  
participants to unlock knowledge held by the partners,  
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o Joint reciprocal framing, execution and application of research will assist us to 

approach the challenge in a structured and knowledge driven way, 

o Integration of stakeholders and decision makers into the process of knowledge 
generated through science will 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 of built-in reflection to 
enable the distillation of insights and check progress. To ensure that this occurs we will be building 
ƛƴǘƻ ŀƭƭ ǇǊƻƧŜŎǘǎ ŀ ǊŜŦƭŜȄƛǾŜ ŜǾŀƭǳŀǘƛƻƴ ǇǊƻŎŜǎǎ ǘƘŀǘ ƛǎ ōŜƛƴƎ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ a.L9 ŦǳƴŘŜŘ ά/ƻ-learning 
and Co-LƴƴƻǾŀǘƛƻƴ ŦƻǊ LƴŎǊŜŀǎŜŘ LƳǇŀŎǘέ (Primary Innovation) programme. This will ensure the 
programme rapidly identifies and addresses barriers to and opportunities for progressing toward the 
desired impact. Reflexive evaluation includes on-going reflection on changes outside of the 
Challenge to identify emerging market, social and institutional barriers to progress, as well as 
potential opportunities that can be exploited to accelerate change. 

During the Establishment phase, where the research and business plans are being co-designed, there 
will be a period of high involvement and empowerment of research partners and stakeholders. 

Intent alone will not ensure effective collaboration throughout the Challenge ς the research alliance 
will need to take time to build relationships, and identify and implement changes in organisational 
cultures and behaviours. This will be built into the Challenge work plans and time table. It should be 
noted, however, that we are not starting from a zero position, there are a number of research, 
development and policy programmes aligned to this Challenge with strong connections to 
stakeholders that will bring a range of trusted relationships. The collaborative approach we propose 
to take will build on this trust and increase the diversity of relationships we can draw on to turn 
knowledge into action. 

5.2 Weaving Viǎƛƻƴ aņǘŀǳǊŀƴƎŀ throughout the Challenge 

5.2.1 ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴŀƭ ŎƻƴǘŜȄǘ ŦƻǊ aņƻǊƛ  

There is a clear ƴŜŜŘ ŦƻǊ aņƻǊƛ ǘƻ Ǉƭŀȅ ŀ ƳƻǊŜ ŀŎǘƛǾŜ ǊƻƭŜ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ 
resources across New Zealand. This need comes from several sources:  

¶ The Treaty, requires recognition of principles such as mana whenua and tino rangatiratanga 
over resources and development aspirations;  

¶ Tribal development aspirations in a post-Treaty settlement context;  

¶ Existing legislation and regulation requires effective and active tangata whenua involvement 
in resource management decision-making; and  

¶ aņƻǊƛ own and control significant areas of land that contributes to the primary industry 

This CƘŀƭƭŜƴƎŜ ǇǊƻǾƛŘŜǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ aņƻǊƛ concepts of environmental restoration and 
management to have a more active role in transforming the management of land and water 
ecosystems and resources, and increasing the recognition and application ƻŦ ƳņǘŀǳǊŀƴƎŀ ƛƴ decision-
making. 

hƴŜ ƪŜȅ aņƻǊƛ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴ ǿƛƭƭ ōŜ άƘƻǿ ǘƻ ōŀƭŀƴŎŜ ƛƴŎǊŜŀǎƛƴƎ ŘŜƳŀƴŘǎ ŦƻǊ ƳƻǊŜ ŜŎƻƴƻƳƛŎ 
productive oriented land and water development, with those values that are underpinned by tea o 
aņƻǊƛ (the aņƻǊƛ world view) and the relationship between tangata whenua (people) and 
papatuanuku (land and water) and the responsibility of (kaitiakitanga) to protect, manage, and 
enhance resources which Ŏŀƴ ǘǊŀƴǎƭŀǘŜ ǘƘǊƻǳƎƘ ǘƻ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƭƛƳƛǘǎέΦ  
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aņƻǊƛ ƘŀǾŜ ƘƛƎƘƭƛƎƘǘŜŘ ŀƴŘ ŘƻŎǳƳŜƴǘŜŘ ǘƘŜƛǊ ŎƻƴŎŜǊƴǎΣ ƛǎǎǳŜǎΣ ŀƴŘ ŀǎǇƛǊŀǘƛƻƴǎ ŀōƻǳǘ the state of 
land and resources in New Zealand at may hui and fora. They wish to have increasing influence over 
New ZealandΩǎ ŎǳǊǊŜƴǘ ŀƴŘ future primary sector industries, revitalise ǊǳǊŀƭ aņƻǊƛ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ 
have more influence over central and regional government policy development. Early discussions 
ǿƛǘƘ aņƻǊƛ ǎǘŀƪŜƘƻƭŘŜǊǎ in the development of this proposal have confirmed that the science 
challenge and future research questions should be guided by the following principles: 

¶ Recognition that knowledge sources are diverse and that matauranga embedded within 
hapu and iwi underpin the matching of production systems to the natural assets 

¶ Reconnection with the land is critical; investment into innovation, technology and 
infrastructure alongside the development of value chains and market channels that support 
ŀƭǘŜǊƴŀǘƛǾŜ ƭŀƴŘ ǳǎŜǎ ŀƴŘ ǇǊƻŘǳŎǘǎ ǇǊƻŘǳŎŜŘ ǿƛǘƘƛƴ aņƻǊƛ-defined production systems ς will 
ŎƻƴǘǊƛōǳǘŜ ǘƻ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ǊǳǊŀƭ aņƻǊƛ ǎŜŎǘƻǊǎ 

¶ Acknowledgement that natural assets have a genealƻƎƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴ ǘƻ aņƻǊƛ ŀƴŘ ǎƻ ǘƘƛǎ 
relationship influences land use and investment decisions 

¶ !ŎƪƴƻǿƭŜŘƎŜƳŜƴǘ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴΣ ŀǊǘƛŎǳƭŀǘƛƻƴ ŀƴŘ ŜƴŦƻǊŎŜƳŜƴǘ ƻŦ ƛǿƛκƘŀǇǹ ŘŜŦƛƴŜŘ 
ƭƛƳƛǘǎ ŀƴŘ ŦǊŜǎƘǿŀǘŜǊ άƭƛƳƛǘ ǎŜǘǘƛƴƎέ ǿƛǘƘƛƴ ǘƘŜ aņƻǊƛ ŎƻƴǘŜȄǘ ƴŜŜŘǎ ǘƻ Řraw on information 
beyond biophysical data. 

5.2.2 ±ƛǎƛƻƴ aņǘŀǳǊŀƴƎŀ  

Very clearly, for the Challenge to succeed aņƻǊƛ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ƛƴǾƻƭǾŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿƻǊƪ 
programme ς from inception to implementation. This will involve:  

¶ Engagement at all levels of the 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 the Challenge are consistent with Ǿƛǎƛƻƴ ƳņǘŀǳǊŀƴƎŀ   

¶ LƴǘŜƎǊŀǘƛƻƴ ƻŦ ƳņǘŀǳǊŀƴƎŀ aņƻǊƛ based knowledge systems and frameworks (e.g. 
Ahuatanga, Te Mana o te wai) into planning and decision-making at all scales. 

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

Our intention is to integrate Vision aņǘŀǳǊŀƴƎŀ into the governance, management, and research 
and activities of the Challenge to ensure that kaupapa and tikanga aņƻǊi principles are embedded 
into the programme.  This is necessary to ensure that the Challenge meets the aspirations and 
expectations of iwi-aņƻǊƛ and the aņƻǊƛ agribusiness sector.  

The following statements, principles, and frameworks are consistent with the /ƘŀƭƭŜƴƎŜΩǎ Vision, 
Mission but are designed to articulate a range of aņƻǊƛ viewpoints that reflect commonly-held 
values of iwi-aņƻǊƛ towards people, land and water. The often-quoted proverbial saying (pepeha) 
whatungarongaro te whenua toi tu te whenua  reminds us that land (including water), endures, 
while people pass on and return to te kopu o te whenua. It also reminds us about the unified 
relationship between people, land and water. While it is true that land does persist, itΩs often 
precarious existence and itΩs fragility as seen in the state of our freshwater and saline ecosystems 
and in the wider environment context is a warning that we need to look more closely at our tapuwae 
or footprints.  

For the Challenge to meet the needs of iwi-aņƻǊƛ there needs to be recognition of the 
intergenerational responsibility that comes with using land and water resources. This underpinning 
principle can be captured in the notion of creating wellbeing from whenua (including waterways 
over land), and the creation of wellbeing in whenua. 
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5.2.3 DǳƛŘƛƴƎ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ǘƘŜ ²ƘŀƪŀǇŀǇŀ ŦǊŀƳŜǿƻǊƪ ŀƴŘ ±ƛǎƛƻƴ aņǘŀǳǊŀƴƎŀ  

Understanding the four central dimensions of the Framework in Figure 3 below is fundamental to 
understanŘƛƴƎ aņǘŀǳǊŀƴƎŀ aņƻǊƛ ŀƴŘ ǘƘŜ ŎƻǊŜ aņƻǊƛ ǾŀƭǳŜǎ ŀƴŘ ŀǇǇǊƻŀŎƘŜǎ ǘƘŀǘ ǿƛƭƭ ǳƴŘŜǊǇƛƴ ǘƘƛǎ 
Challenge. Guiding principles are important in the design, implementation and evaluation of the 
ǊŜǎŜŀǊŎƘ ŀƴŘ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎΦ CǊƻƳ ŀ aņƻǊƛ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ǘƘŜ ŦƛǊǎt principle is to recognize 
the interconnectedness and reciprocity between human, material and non-material spheres. The 
second principle is to recognize the multi-generational view of development, where the past informs 
the present, which in turn shapes the future. These ideas are cornerstone elements of a whakapapa 
framework for socio-ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǿŜƭƭōŜƛƴƎΣ ƎǊƻǿǘƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΦ aŀǘŀǳǊŀƴƎŀΣ ƻǊ aņƻǊƛ 
knowledge, provides the poupou (anchor) for achieving the aspirations outlined above.  

 

 

Figure 3: Whakapapa framework 

Tapu is the dimension concerning (degrees of) restriction and the notion of being set apart. It applies 
to land, food and people; Mana is the authority Maori have over their resources, the management 
and decision-making over resources, but it is also the life-giving qualities of resources. Mana is rights 
based on descent; Manaaki is the counter of mana that emphasizes duties of care and responsibility 
in relation to people, land, water, resources and ecosystems; Mauri is the energy and life principle of 
natural, spiritual and human ecosystems and human health and wellbeing (ora, oranga, hauora). 

The secondary level includes practices or tikanga that are shaped by individual iwi, hapu and 
whanau groups. These include bƎŀ !ƘǳŀǘŀƴƎŀ aņƻǊƛ encompasses iwi/hapu values, priorities and 
cultural expectations of using land and water as natural capital for economic return while also 
ǊŜŎƻƎƴƛǎƛƴƎ ǘƘŜ ƎŜƴŜŀƭƻƎƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ǘƻ aņƻǊƛΤ Tuhonohono 
describes the collaboration and collective action between iwi/hŀǇǳ ŀƴŘ aņƻǊƛ ŜƴǘƛǘƛŜǎ ǘƘŀǘ ŀǊŜ 
connected by whakapapa and are driven by the principle of whakawhanaungatanga (relationships); 
Te Ao Turoa is knowledge of the natural environment; and Tikanga Whenua describes the human 
interventions needed to manage land and water using systems that are consistent with Nga 
!ƘǳŀǘŀƴƎŀ aņƻǊƛ.  

The framework acknowledges that addressing critical questions such as increasing the utilisation and 
ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ ƭŀƴŘ ǿƛǘƘƛƴ ǘƘŜ aņƻǊƛ ƴŀǘǳǊŀƭ resources sector, are complex, and require careful 
balancing between productivity and economic growth principles and social, cultural and 
environmental principles, requiring distinct interdisciplinary and transdisciplinary research methods, 
skills, and approaches 
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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 
ŀǳǘƘƻǊƛǘŀǘƛǾŜ ŜǾƛŘŜƴŎŜΦ hƴŜ ƻŦ ǘƘŜ ƎǊŜŀǘŜǎǘ ΨŀŘŘƛǘƛƻƴŀƭƛǘȅΩ Ǝŀƛƴǎ ŦƻǊ ǘƘŜ /ƘŀƭƭŜƴƎŜ ƛǎ ǘƘŜǊŜŦƻǊŜ ǘƻ 
bring together 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 the co-creation inherent in core research theme 1). 
With an underpinning e-infrastructure that is increasingly populated with real-time, fine-scale data 
from a variety of sources (including data from sensors and, where relevant, citizen science 
contributions) and always accessƛōƭŜΣ ǘƘƛǎ ŀǎǎŜƳōƭŀƎŜ ƻŦ ΨōƛƎ ŘŀǘŀΩ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ǇƻǿŜǊ ǘƘŜ 
Challenge. It will support complex decision-making about the way land and water is used (core 
research theme 2) and provide the primary sector with defensible sustainability credentials (core 
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 principles. This will use research 
advances in data standards, semantics, data and text mining and leverage technology advances such 
as data-cube technology that allows users to explore and analyse a collection of data from many 
different perspectives. This will build 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 provides 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 Zealand has a 
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 effort is needed to complete coverage and fitness for use of key 
data assets and resource inventories, including: S-map 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 Domain Plan (Statistics NZ et al., 2013) identified national information 
ƴŜŜŘǎΣ ǊŀƴƪƛƴƎ ΨƛƳǇǊƻǾ[ing] access to and use of land use data, (including optimising data, improving 
ŜȄƛǎǘƛƴƎ ŘŀǘŀōŀǎŜǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ƻǇŜƴ ŀŎŎŜǎǎ ǘƻ ǇǳōƭƛŎƭȅ ŦǳƴŘŜŘ ŘŀǘŀύΩ ŀƴŘ ΨŜǎǘŀōƭƛǎƘώƛng] a multi-
ǎŜŎǘƻǊ ŦŀŎƛƭƛǘŀǘƛƻƴ ƎǊƻǳǇΩ ŀǎ ǘƻǇ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ ǘƘŜ ƭŀƴŘ ŘƻƳŀƛƴΦ Lƴ ǘƘŜ ŦǊŜǎƘǿŀǘŜǊ ŘƻƳŀƛƴΣ ǎƛƳƛƭŀǊ ƘƛƎƘ 
ǇǊƛƻǊƛǘƛŜǎ ǇǊŜǾŀƛƭŜŘΣ ƛƴŎƭǳŘƛƴƎ ΨŎǊŜŀǘώƛƴƎϐ ŀ ŦǊŜǎƘǿŀǘŜǊ ƴŀǘƛƻƴŀƭ ƎŜƻǎǇŀǘƛŀƭ ǇƭŀǘŦƻǊƳΩ ŀƴŘ ΨŜȄǇŀƴŘώƛƴƎϐ 
Řŀǘŀ ƎƻǾŜǊƴŀƴŎŜΩΦ 

At present, data and information on land and water remains spread across many agencies and are 
often in a form that is difficult to access or understand. There still remains a need and opportunity to 
support partners in the Challenge in accessing the right data for their changing needs and navigate 
their way through the infrastructure. The National Land Resource Centre has made some progress 
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along this pathway creating a presence in the sectors and online (https://www.nlrc.org.nz/home) , 
and working with partners to create more consumable information products. Scaled up and 
implemented through the Challenge, this effort could deliver a real step-change.  

5.3.4 Priorities and needs 

¶ Developing an infrastructure to bring together and consolidate heterogeneous data to 
support research themes 1 -3 

¶ Prioritising data needs and gap filling accordingly, including exploring ways to combine co-
variate data to derive new information products to support research theme 2 

¶ Investigate the opportunities of cost effectively implementing and operating a network of 
real-time sensors at the scale to support research theme 2 

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

5.4 Connecting with society  

Many New Zealanders remain sceptical about scientific models. Building trust and raising awareness 
ƻŦ ǘƘŜ ǾŀƭǳŀōƭŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ǎŎƛŜƴŎŜ ŦƻǊ bŜǿ ½ŜŀƭŀƴŘΩǎ ǇǊƻǎǇŜǊƛǘȅ ŀƴŘ ǿŜƭƭ-being therefore 
remains an important goal for each of the National Science Challenges.  

¢ƘŜ ǘǊƛŜƴƴƛŀƭ ΨtǳōƭƛŎ tŜǊŎŜǇǘƛƻƴǎ ƻŦ bŜǿ ½ŜŀƭŀƴŘϥǎ 9ƴǾƛǊƻƴƳŜƴǘΥ нлмо {ǳǊǾŜȅΩ ŦƻǳƴŘ ǿŀǘŜǊ-related 
issues were perceived to be the most important problem facing the environment (Hughey et al., 
2013). This Challenge therefore has ǎƻƳŜ ǿƻǊƪ ǘƻ Řƻ ǘƻ ƳŜŜǘ ǎƻŎƛŜǘȅΩǎ ŀǎǇƛǊŀǘƛƻƴǎ ŀǊƻǳƴŘ 
freshwater quality, secure the social license to operate and help authenticate bŜǿ ½ŜŀƭŀƴŘΩǎ млл҈ 
Pure brand (Martin et al., 2011).  

A communications plan will be developed in the Establishment phase with a focus 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, Hydrological 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 building upon existing efforts such as 
bŀǘƛƻƴŀƭ [ŀƴŘ wŜǎƻǳǊŎŜ /ŜƴǘǊŜ ŀƴŘ !ƎwŜǎŜŀǊŎƘ ƭŜŘ ΨbŜǿ ƳŜŘƛŀ ƳŀǘǘŜǊǎΩ ǇǊƻƎǊŀƳƳŜΦ ¢ƘŜ /ƘŀƭƭŜƴƎŜ 
ǿƛƭƭ ƪŜŜǇ ŀ ŎƭƻǎŜ ǿŀǘŎƘƛƴƎ ōǊƛŜŦ ƻƴ ǘƘŜ ŜƳŜǊƎƛƴƎ Ψ{ŎƛŜƴŎŜ ƛƴ ǎƻŎƛŜǘȅΩ /ƘŀƭƭŜƴƎŜ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ 
Ψbŀǘƛƻƴ ƻŦ /ǳǊƛƻǳǎ aƛƴŘǎΩ ǊŜport (MBIE, 2014). 

During the Establishment phase, the Challenge will explore ways in which to increase public 
participation in collecting data, raising new questions and co-creating a new scientific culture. This 
will have the secondary effect of enabling citizens to acquire new learning and skills, and deeper 
understanding of the Challenge endeavours. As this area of research is still emerging, the Challenge 
ǿƛƭƭ ǿƻǊƪ ŎƭƻǎŜƭȅ ǿƛǘƘ bŜǿ ½ŜŀƭŀƴŘΩǎ .ƛƻƭƻƎƛŎŀƭ IŜǊƛǘŀƎŜ /ƘŀƭƭŜƴƎŜΣ ŜȄǇŜǊǘǎ ŦǊƻƳ ŀŎǊƻǎǎ ǘƘŜ ǎŎƛŜƴŎe 
sector and explore international advancements. 

5.4.1 Priorities and potential research questions  

¶ What technologies and techniques are available to support and encourage citizen science 
(e.g. distributed computing, mobile technologies and text mining)? 

¶ 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)? 

https://www.nlrc.org.nz/home
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5.5 Capacity building   

Participation in transdisiplinary research teams and collaborative processes gives an opportunity for 
ƛƴŘƛǾƛŘǳŀƭ ŀƴŘ ŎƻƭƭŜŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ǘƘŀǘ ǿƛƭƭ ōǳƛƭŘ ǘƘŜ ŎŀǇŀŎƛǘȅ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ǎŎƛŜƴŎŜ ƛƴǎǘƛǘǳǘƛƻƴǎΣ 
communities and sector groups to collaborate and co-innovate ς leading to enduring solutions and 
pathways. We will 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 activities. We will 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 joint venture created by Massey and Lincoln Universities; and 
ǎŜŎǘƻǊ ōŀǎŜŘΣ ŦŀŎƛƭƛǘŀǘŜŘ άǎǳǎǘŀƛƴŀōƭŜ ƪƴƻǿƭŜŘƎŜ ǘǊŀƴǎŦŜǊέ Ǌǳƴ ōȅ .ŜŜŦ ŀƴŘ [ŀƳōΣ 5ŀƛǊȅb½Σ CƻƴǘŜǊǊŀΣ 
FAR, Horticulture New Zealand, FruitfedNZ and Forestry Industry training and Education. 

New Zealand needs to build the capacity to collaborate more effectively (Theme 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 capacity to receive practical knowledge from 
land users and community groups and effectively reflect it in their research, analysis and 
conclusions. This creates opportunities to leverage the potential of citizen science ς the systematic 
collection and analysis of data; development of technology; testing of theories; and dissemination 
on a primarily avocational basis. Such public participation in science will both strengthen Theme 1 
and help power Theme 2. 

Further, Recent research (Statistics New Zealand et al., 2013; Grimmond et al., 2014) has shown that 
across the primary industries there is an overall shortage in engineering, science, spatial literacy and 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƳŀƴŀƎŜƳŜƴǘ ǎƪƛƭƭǎΦ Lƴ нллфΣ м҈ ƻŦ .ŀŎƘŜƭƻǊǎΩ ŘŜƎǊŜŜǎ ǎǇŜŎƛŀƭƛǎŜŘ ƛƴ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ 
Environmental Studies compared to 27% in Management and Commerce (Scott 2006), suggesting 
perceived career attractiveness may be part of the problem. To address the lack of attraction we will 
use our additionality and our transdisiplinarity approach to promote co-supervision roles for 
graduates and post graduates including the ability of the students to be exposed to Academia, CRI, 
policy and sector environments 

¢ƘŜ ƭŀŎƪ ƻŦ ǎƪƛƭƭŜŘ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜŘ aņƻǊƛ ǊŜǎŜŀǊŎƘŜǊǎ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƛǎǎǳŜΦ ¢ƘŜ /ƘŀƭƭŜƴƎŜ ǿƛƭƭ ōǳƛƭŘ 
on existing partnerships across Universities and Crown Research Institutes to attract and nurture 
emerging scientists. Capability will be enhanced by having experienced researchers mentor 
emerging scientists, provide environments for learning, and demonstrate a viable and stimulating 
career path within the Challenge.  Strategic and industry-aligned scholarships will be provided to 
foster collaboration between research providers, training institutes and stakeholders.  

A specific target will be to incorporate more Maori research capability within the Challenge. Building 
aņƻǊƛ ŎŀǇŀōƛƭƛǘȅΣ ǊŜǎŜŀǊŎƘΣ ŀƴŘ ǊŜǎŜŀǊŎƘŜǊǎ ƛƴǘƻ ǘƘŜ /ƘŀƭƭŜƴƎŜ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ 
longer-Ȥterm need for specialist and new interdisciplinary scientists and researchers. This capability 
is crucial to meeting the emerging demands of increasingly complex social, economic, political and 
bio-ǇƘȅǎƛŎŀƭ ǎȅǎǘŜƳ ŎƘŀƴƎŜǎ ŦŀŎƛƴƎ aņƻǊƛ ŀƴŘ the wider society. Furthermore, these capabilities will 
improve the exchange of knowledge and information from scientists, policy analysts, and decision-
makers that span indigenous and non-indigenous paradigms. 

 

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 Challenge will, therefore, require a mix of existing research ς 
including that aimed at increasing the productivity of current land use practices ς and new research 
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ς 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 important that we avoid 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 re-calibrated. It is essential to the success of the Challenge that 
prioritisation and re-calibration 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 governance 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 

Individual 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 the social processes, 
data, tools and increased capacity to agree and implement co-developed solutions that confer 
mutual benefits to meet their aspirations and achieve sustainable environmental and community 
outcomes by operating within agreed resource limits. 

7.1.2  Hypothesis 

Through provision of: institutions i.e. άǊǳƭŜǎ of the ƎŀƳŜέ that influence the choices individuals 
make, that are aligned to human and ecosystem behavior; incentives for change; trusted data; tools 
that enable envisioning of the impact of future scenarios and processes that support decisions and 
gain agreement on solutions we will build collaborative capacity to deliver the challenge objective. 

7.1.3  Background and rational 

Science and technologies alone will not deliver the challenge objective; people, their aspirations and 
ability to enact change are central to challenge success. For many years land based primary 
production research has focused on informing the decisions of individual land users to increase the 
productivity and profitability of their enterprises. It is only over the last 15 years (Growing for Good 
PCE report) and subsequent Land and Water Forum process that society at large has accepted the 
cumulative impact of individual enterprise behaviour has in places exceeded environmental limits. 
The revised Freshwater National Policy Statement has made explicit the obligation of communities 
to define hard limits to both protect and allocate access to water resources in catchments. Individual 
enterprise decisions now have to take place within a catchment setting influenced by all of the other 
land use activities and directed by the community objectives for water. 

Regional collaborative water catchment planning processes such as the forerunner Canterbury 
Water Management Strategy and including Waikato Collaborative Stakeholder Group, Whaitua 
GWRC and TANK Hawkes Bay), and catchment (Selwyn Te Waihora, and Mangatarere) scales.. These 
processes are a form of collective learning and action between the various interested parties;sharing 
of decision making power between regulatory agencies and communities of interest, where the 
strength of agreement between partners drives mutually acceptable outcome pathways. Finding 
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enduring solutions and transition paths to meeting water limits requires agreement and joint action 
by those individuals who will have to make changes and those that are affected in the wider 
community.  

7.1.4 Theme structure 

There are three research components needed to test our hypothesis. These components when 
integrated represent the opportunity to utilize collaborative capacity to identify and implement 
agreed solutions and pathways that will achieve values held by local communities while building the 
capacity to collaborate that can be used as a model to improve New ½ŜŀƭŀƴŘΩǎ collaboration along 
global value chains. 

7.1.5 Incentives for change 

Recognising that individual and collective decision making and action is influenced by a range of 
factors from the local to the global scale and that information is only one influence key to targeting 
interventions that will stimulate action. We will apply a co-innovation approach i.e. a process for the 
co-evolution of social, market, technological and institutional change toward enduring solutions that 
recognises the requirement for simultaneous change in practices by community, supply chain 
participants, local and central government.  

Land users make certain decisions within an enterprise context and there is now a greater 
requirement to take those decisions within a catchment context. We will therefore take a whole of 
systems approach with all interested parties to understand the relationships between individual land 
and water use, social institutions such a rules of the game e.g. trading mechanisms that support 
producers and community aspirations so that key influences on system behaviour at multiple scales 
can be isolated and targeted to overcome barriers to action and maximise opportunities. 

7.1.6 Trusted science, Indigenous and local knowledge 

For collaborative processes and knowledge into action to succeed there is a requirement for 
knowledge to shared, negotiated, understood, disseminated and adopted. At present a lot of science 
is either 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 will use 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 recognised that all interested parties come to the table with their own world view and priorities 
and that these need to be made transparent, 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 management approach 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 and develop 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 including climate 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. 
¢ƘǊƻǳƎƘ ǘƘƛǎ άǿƘŀǘ ƛŦέ ŜȄǇƭƻǊŀǘƛƻƴ ǘƘŜȅ Ŏŀƴ make transparent the impacts, intended, and 
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unintended consequences and where mutual 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 options and transition pathways including time to 
reach mutually agreed objectives.  

7.1.9 Proposed questions 

Taking into account the above, the following potential research questions are offered to start 
discussions and validate in the Establishment phase: 

¶ Given the 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? 

¶ What data, analysis, presentation and processes will enhance collective learning so that 
consequences of action at one scale are understood at other scales and 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 and capability at individual, community, 
institutional and supply chain-levels 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? 

The research components will link with both theme 2 and 3 and existing research programmes 
including MBIE funded ǇǊƻƎǊŀƳƳŜǎΥ ά²ƘŜŜƭ ƻŦ ²aterέ ŀƴŘ άtǊƛƳŀǊȅ LƴƴƻǾŀǘƛƻƴέΦ 

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 tested SMART technologies coupled with 
new innovative land use options and land and water use practices 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 scale, thus achieving primary production 
growth targets within community and regulatory limits.    

7.2.2  Hypothesis  

Through spatial reconfiguration of our land and water resources to match our underpinning natural 
capital, from land unit to catchment scale we will achieve better outcomes for a range of community 
values beyond 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. catchment). As a result, and because 
this approach also does not consider connectivity between enterprises, opportunities to improve 
performance at a catchment scale may not be captured. For instance, national and international 
research (McDowell, 2014) has found that the majority of contaminant losses from land to water at 
ŀ ŦŀǊƳ ǎŎŀƭŜ ŎƻƳŜ ŦǊƻƳ ŀ ƳƛƴƻǊƛǘȅ ƻŦ ǘƘŜ ŦŀǊƳΩǎ ŀǊŜŀ ŀƴŘ ǘƘŀǘ ŦƻŎǳǎƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻƴ ǘƘŜǎŜ 
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hotspots is a much more cost-effective 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 resources ς provided 
the most suitable, for example, crop is used (McDowell et al., 2014). Translating these performance 
improvements to larger ς catchment scales can be modelled (e.g. LUMASS, Herzig et al., 2013; 
CLUES, 2014), but has been hindered by poor data, monitoring results and understanding of scale-
dependent processes. This often 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 five research components needed to test our hypothesis. These represent linked 
opportunities to change the use and management of land and water resources to better meet 
ŦŀǊƳŜǊǎΩ ŀǎǇƛǊŀǘƛƻƴǎΣ ŀƴŘ ŎƻƳƳǳƴƛǘȅ Ǝƻŀƭǎ ŎŀǇǘǳǊŜŘ ƛƴ ǘƘŜ .ǳǎƛƴŜǎǎ DǊƻǿǘƘ !ƎŜƴŘŀΣ ƛƴŘǳǎǘǊȅ 
strategies (including Land and Water Forum outputs and eco-credentials 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. Even though some of them will be studied in aligned programmes, all need to be 
ƛƴǘŜƎǊŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ /ƘŀƭƭŜƴƎŜΩǎ ǊŜǎǳƭǘǎ ōȅ ǘƘŜ ƭŀƴŘ ǳǎŜǊǎΣ ŎƻƳƳǳƴƛǘƛŜǎΣ bDhǎΣ 
industries, resource users and government agencies who are the partners and stakeholders. Several 
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 component involves understanding the spatial and temporal variability in the quality and 
capability of land and water resources to support primary production and attenuate any deleterious 
off-site impacts of different enterprises. Performance will be judged using the metrics derived from 
Theme 3 (for production, environmental impact, social acceptance etc) and existing efforts such as 
5ŀƛǊȅb½Ωǎ ŀƴŘ atLΩǎ ǊŜƎƛƻƴŀƭ-specific farm bench-marking (MPI, 2014ύΣ 9ƴǾƛǊƻƴƳŜƴǘ /ŀƴǘŜǊōǳǊȅΩǎ 
Matrix of Good Management (Williams et al., 2014), and existing case law (Horizons & Ruataniwha). 
However, there are major gaps locally that give an uncertain regional and national picture. This 
includes understanding processes involved in spatial and temporal variability in the transmission of 
water, nutrients and contaminants through the soil and into receiving waters, as well as the relative 
importance and occurrence of legacy factors and lag times. The development of real-time 
information gathering systems will help temporally link current land management practices to their 
off farm impacts. Moreover, in order to predict effects at larger (e.g. catchment) scales, the 
performance of different enterprises need to be connected to better national assessments of soil (S-
Map; Lilburne et al., 2011), surface waters (River Environment Classification, Snelder et al., 2010) 
and groundwater (no national classification yet exists). Doing this enables us to assess the relative 
performance of an enterprise in one location against use in another location, and whether the local 
performance can meet existing regulatory limits, or those that will flow from the NPS-FWM.     

7.2.6 Improving the performance of existing enterprises  

Work in industry aligned programmes such as Pastoral-21 (AgResearch, 2011), Sustainable Wine 
Growing NZ (NZ Wine, 2014), and the Forest Stewardship Council (FSC, 2014) seeks to stretch the 
production and profitability performance of different enterprises while decreasing their 
environmental footprint. The use of new technologies such as fertigation within some enterprises is 
resulting in substantial improvements in crop yield (Quemada et al., 2013), while the potential to 
adopt system changes such as housing of animals may substantially decrease environmental 
footprint (e.g. due to fewer urine, or dung patches in runoff prone areas; Rotz, 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 work is being 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 and opportunities (e.g. leak contaminants or increased 
susceptibility to price spikes), and if so will the break have short or long-term implications at wider 
scales, and how long will performance measures in a catchment take to change? 

7.2.7 New land use options  

²Ŝ ǊŜŎƻƎƴƛǎŜ ǘƘŀǘ ŜǾŜƴ ǿŜƭƭ ǇŜǊŦƻǊƳƛƴƎ ŜȄƛǎǘƛƴƎ ŜƴǘŜǊǇǊƛǎŜǎ Ƴŀȅ ƴƻǘ ǊŜŀƭƛǎŜ ǘƘŜ /ƘŀƭƭŜƴƎŜΩǎ ƳƛǎǎƛƻƴΦ 
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. However, underlying 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 addition 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 management [Opuha Dam, 
Ophua Water, 2014], attenuation of contaminant flow-paths, by for example, wetland 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 opportunities across scales  

This final component is where opportunities for real step-change are identified. It includes using a 
set of improved tools that can analyse and visualise the likely outcomes, risks and opportunities of 
arranging existing and new land use and water management options across spatial resources and 
temporal scales. These tools would help individuals and communities get the best options for an 
objective such as, a diverse and resilient mix of land uses that, when matched to land and water 
resources, opens up and maintains access to global value chains that require low environmental 
footprint. This concept requires technical knowledge to understand risks in different scenarios, and 
links to policy development to understand how these changes can be enabled with time. The 
Challenge can build on an extensive array of work that has corroborated well-used existing models 
such as Overseer® (Overseer, 2014), APSIM in arable systems and SPASMO in horticulture (SPASMO, 
2012) to help define the best suite of tools for a task (e.g. models for catchment water quality), and 
help these tools talk to each other across spatial scales (e.g. GWRC 2014; Interoperable Models 
Programme; Elliott et al., 2014). The challenge should also maintain a strong connection with the 
development paths of these existing models to ensure complementarity and to take advantage of 
synergies. Furthermore, knowledge and understanding from Themes 1 and 3 will expand the current 
economic and environmental comparisons to consider also metrics and 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 co-design establishment phase, is potential options for each component expressed 
as a series of research questions with a brief explanation of their expected content, particularly 
targeting the challenge new money.  
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Under Component 1: There are two questions. The first asks how are performance measures best 
translated into outcomes within the National Policy Statement on Freshwater Management? For 
example, management practices at a farm scale resulting in loads of nutrient lost need to be linked 
to water quality effects. The second asks what are the key factors 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 improved. Combining the two questions the Challenge 
needs to provide guidance on how to incorporate legacy effects within the NPS-FM and to protect 
bŜǿ ½ŜŀƭŀƴŘΩǎ ŀŎŎŜǎǎ ǘƻ Ǝƭƻōŀƭ ǾŀƭǳŜ ŎƘŀƛƴǎ ōȅ ŘŜƳƻƴǎǘǊŀǘƛƴƎ ǇǊƻǾŜƴŀƴŎŜ ƻŦ ŎŀǳǎŜ ŀƴŘ ŜŦŦŜŎǘΦ 

Under Component 2: What is the best mix of available technologies that can provide real-time and 
strategic feedback and improve the production and profitability performance 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 
social/cultural shock and when used in small (targeted) areas would enable production and the value 
ƻŦ ǇǊƛƳŀǊȅ ǇǊƻŘǳŎǘǎ ƛƴ ŀ ŎŀǘŎƘƳŜƴǘ ƻǊ ǊŜƎƛƻƴ ǘƻΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŜȄŎŜŜŘ ǘŀǊƎŜǘǎ ƛƴ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ 
Business Growth Agenda and meet the NPS-FWM? This question capitalises 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 minimise impacts 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 5: What is the enterprise or combination of enterprises that maximises 
production, profitability and environmental goals given the existing and future predicted quantity 
and timing of water resources, and soils and climate in a catchment, and how is this combination 
best down given the  uncertainties associated with current tools across spatial resources and 
temporal scales? ²Ƙŀǘ ǇŜǊŦƻǊƳŀƴŎŜ ƳŜŀǎǳǊŜǎ ŀǊŜ ǳǎŜŘ ōȅ aņƻǊƛ ŎƻƳƳǳƴƛǘȅ ƎǊƻǳǇǎ ŀƴŘ aņƻǊƛ 
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 available technologies to 
ƳŜŜǘ aņƻǊƛ ŀǎǇƛǊŀǘƛƻƴǎ ŀǘ ǘƘŜ ŜƴǘŜǊǇǊƛǎŜ ŀƴŘ ŎƻƭƭŜŎǘƛǾŜ ƭŜǾŜƭΣ ǘƘŀǘ ƳŀȄƛƳƛǎŜǎ ǇǊƻŘǳŎǘƛƻƴΣ 
profitability and environmental goals (kaitiakitanga) within agreed resource limits. Research in this 
question will need to draw from work done in component 1 and Theme 3 to translate metrics and 
incorporate them in tools that work across 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 through participation in global 
value chains that are generating new products, services and market segments that are aligned with 
validated against and improve stakeholder values including environmental, social and cultural 
values.   

7.3.2  Hypothesis 

Firms collaborating 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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7.3.3  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 over the 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 models with stakeholders 
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 this transparency 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, 
bŜǿ ½ŜŀƭŀƴŘΩǎ ŀōƛƭƛǘȅ ǘƻ ǎƻƭǾŜ ǘƘŜ ǳƴƛǾŜǊǎŀƭ ŎƘŀƭƭŜƴƎŜ ƻŦ ŀŎƘƛŜǾƛƴƎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǿƘƛƭŜ ǎǳǎǘŀƛƴƛƴƎ 
land and water resources creates additional value. Conversely, an inability to sustain these resources 
will impede our ability to grow value within these chains. 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 to testing our hypothesis. These represent opportunities to optimise 
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 come together in the application of Challenge results 
by land users, industries, resource users and government agencies who are the partners. The 
narratives that follow will guide our thinking in the co-design establishment phase.  

7.3.5 Stakeholder Insight and Foresight   

A platform for understanding current and future stakeholder needs across the value chain is 
essential.  We will use current consumer preferences and demands in those export markets that 
have the most potential to create value for New Zealand enterprises. Specifically, determine which 
attributes offer the most value in different segments of those high-value markets, and how New 
Zealand value chains can capture this value by providing credentials of sustainable land and water 
use.  Initial findings ŦǊƻƳ ǘƘŜ ǊŜƭŀǘŜŘ ΨaŀȄƛƳƛǎƛƴƎ 9ȄǇƻǊǘ wŜǘǳǊƴǎ .ƛŘΩ ǇǊƻƧŜŎǘ ό[Lb·молнύ ƘƛƎƘƭƛƎƘǘ 
significant differences in consumer preferences by country. How different overseas markets value 
aņƻǊƛ ŎǳƭǘǳǊŀƭ ŎǊŜŘŜƴŎŜ ŀǘǘǊƛōǳǘŜǎ ǿƛƭƭ ōŜ evaluated in new work. 

By undertaking a meta-analysis on a body of existing case studies on other important stakeholders 
who play an important role in New Zealand primary industry-based value chains we will characterise 
the attributes that are valued across the economic, social, environmental and cultural 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 set of identified 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 Zealand suppliers 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 land-based industries on risks and opportunities that that need to be taken in 
to account in future land use change, product mix and market choice.     
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7.3.6  Measuring Shared Value  

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ǿƛƭƭ ŜǎǘŀōƭƛǎƘ ŎǊƛǘŜǊƛŀ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ǎǳŎŎŜǎǎ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ǇǊƛƳŀǊȅ ǎŜŎǘƻǊ ǾŀƭǳŜ 
ŎƘŀƛƴǎΣ ƛƴŎƭǳŘƛƴƎ ǾŀƭǳŜ ŎƘŀƛƴǎ ƳŀƴŀƎŜŘ ōȅ aņƻǊƛ ŜƴǘŜǊǇǊƛǎŜǎΦ Lǘ ǿƛƭƭ ǳǎŜ ǘƘŜ ǎƘŀǊŜŘ ǾŀƭǳŜ ŀǘǘǊƛōǳǘŜǎ 
identified in component one as well as drawing on a Marsden Fund 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. Development oŦ άŦƛǘ ŦƻǊ ǇǳǊǇƻǎŜέ ƳŜǘǊƛŎǎ ƻƴ ǎƘŀǊŜŘ ǾŀƭǳŜ ǿƛƭƭ ōŜ ŀƴ ŜǎǎŜƴǘƛŀƭ ƻǳǘǇǳǘΦ This 
may include the development of innovative metrics that reflect the unique cultural and indigenous 
attributes that meet the increasing demands of international markets. There is a real 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 will be used to develop and characterise the performance of the NZ primary sector.  
This will draw upon research being undertaken including the MPI collection of overseas metrics as 
ǿŜƭƭ ŀǎ ǘƘŜ Ψ{ǳǎǘŀƛƴŀōƛƭƛǘȅ 5ŀǎƘōƻŀǊŘΩ ōŜƛƴƎ ŘŜǾŜƭƻǇŜŘ ǿƛǘƘƛƴ ŀ ǇǊƻƎǊŀƳƳŜ ƳŀǇǇŜŘ ƛƴ ǘƘŜ 
Challenge. Value chains under the Primary Growth Partnership program will also provide case 
studies to measure chain performance.  Assessments will be based on economic, environmental, 
ǎƻŎƛŀƭ ŀƴŘ aņƻǊƛ ǾŀƭǳŜǎ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƳǇŀǘƛōƛƭƛǘȅΦ  ¢ƘŜǎŜ ƻǳǘǇǳǘǎ ǿƛƭƭ ōŜ 
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.  

¢ƻ ŜƴǎǳǊŜ ǘƘŜ ǾŀƭǳŜ ŎǊŜŀǘŜŘ ōȅ ŎƘŀƛƴǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ΨbŜǿ ½ŜŀƭŀƴŘ .ǊŀƴŘΩ ƛǎ ŎŀǇǘǳǊŜŘΣ ǎȅǎǘŜƳǎ ƴŜŜŘ 
to be developed that demonstrate that a product is of New Zealand origin and is being produced 
sustainably. Therefore work in this component also aims to develop market-accepted technologies 
to make New Zealand primary sector products traceable, including new tools and reporting methods 
for stakeholder and consumer communication. This will build upon work being undertaken by key 
ōǳǎƛƴŜǎǎŜǎ ŀƴŘ ǘƘŜ ǿƻǊƪ ōŜƛƴƎ ǳƴŘŜǊǘŀƪŜƴ ōȅ ǘƘŜ ǊŜƭŀǘŜŘ ΨaŀȄƛƳƛǎƛƴƎ 9ȄǇƻǊǘ wŜǘǳǊƴǎ .ƛŘΩ ǇǊƻƧŜŎǘ 
(LINX1302). 

7.3.7 Proposed Questions 

Under each component sit a series of priorities that the Challenge will look to seed with new money. 
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 chains?  This includes 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 measure and 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 performance of components (e.g. intermediaries) of the various 
value chains against best practice and global comparators to determine where the greatest 
opportunities are for increasing the shared value to New Zealand? 
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Appendix III: Presentation of draft Research Landscape Map and research 

gaps at OLW workshop 28 April, 2015. 

 


