
Contents outline

1. The challenge with indicators

2. What is co-innovation and why do we think it might be useful?

3.  “Walking the talk” using a co-innovation approach

4.  What are indicators and what are they used for?

5.  Evaluating the New Zealand experience with land and water indicators

6.  How can co-innovation lead to high impact indicators?

7.  What is the opportunity for the Our Land & Water National Science Challenge to make a difference 

to land and water indicators in New Zealand?

Contributors: The following individuals and organisations have joined us in the spirit of co-innovation and generously contributed time             

               and expertise to this project.

CO-INNOVATION LEADS TO HIGH IMPACT INDICATORS
Our Land & Water National Science Challenge

Indicators Think-Piece 

Authors: Loretta Garrett (Scion), Anne-Gaelle Ausseil (Landcare Research), Tracy Williams (Plant & Food Research), 

              Estelle Dominati (AgResearch) and John Dymond (Landcare Research) 

Name Organisation

Bruce Thorrold Our Land and Water Theme Leader, Dairy NZ

John Quinn and Chris Tanner Our Land and Water Theme Leader, NIWA

Ken Taylor Director, Our Land and Water

Tim Payn Scion

Tim Barnard Scion

Peter Clinton Scion

Mike Beare Plant & Food Research

Garth Harmsworth Landcare Research

Jon Manhire Agribusiness Group, Lincoln University

Henrik Moller University of Otago

Mereana Wilson Ministry for the Environment

Deborah Burgess Ministry for the Environment

Clare Bear Ministry for Primary Industries

Kate McNutt Department of Conservation

Dave West Department of Conservation

Elaine Wright Department of Conservation

Meredith McKay Department of Conservation

Kirsty Johnston Environment Canterbury

Haydon Jones Waikato Regional Council

Geoff Ridley Beef + Lamb NZ

Iain Maxwell Hawke’s Bay Regional Council

Charlotte Rutherford Fonterra



Co-innovation is a systemic approach to facilitating practice change and innovation when addressing complex challenges. Taking 

a systemic approach means considering as a whole the wider system in which a problem is situated. It requires interactions with a 

broad range of stakeholders to draw on multiple perspectives and sources of experience and knowledge.

Our Land & Water has developed a Monitoring & Evaluation plan that will enable progress made towards the delivery of the 

Challenge’s mission to be monitored and managed across seven performance areas required by the Ministry of Business, 

Innovation and Employment (MBIE). Performance Area 1 is `Delivery of the Challenge objective’ and it seeks to answer the 

question: To what extent has progress been made towards achievement of the Challenge objective? That plan confi rms a number 

of indicators that the Challenge’s executive and Board as well as MBIE will use to evaluate the Challenge’s progress towards 

delivering its objective and outcomes. The Challenge has also stated its commitment to using co-innovation approaches to ensure 

close engagement with stakeholders throughout the design and the delivery of Challenge-directed activities to increase prospects 

for achieving Challenge outcomes. Indeed, the Challenge’s outcomes, impacts, and activities were developed through co-

innovation processes that engaged diverse stakeholders in land and water in discussion on problems, gaps in knowledge, and the 

types of research needed to advance land and water management in New Zealand.

Knowledge of the theory and practice of co-innovation in the New Zealand context is being developed by the MBIE-funded 

`Primary Innovation’ programme. The Primary Innovation research team has concluded that co-innovation has much to contribute 

to the resolution of complex and highly contested problems compared with more traditional linear approaches to engaging with 

stakeholders over research outputs, such as technology transfer models (Figure 1). The development and application of land 

and water indicators sits at the complex problem end of this spectrum. Potentially signifi cant changes may arise for land users 

and other stakeholders as a result of the implementation of indicator data and monitoring to inform land and water use decision 

making. ng. 

1.  THE CHALLENGE WITH INDICATORS

‘Enhancing primary sector production and productivity while maintaining and improving our land and water quality for future 

generations’ is the mission of New Zealand’s Our Land & Water National Science Challenge. New Zealand land use is dominated 

by primary production sectors, and competing pressures are increasing between the economic, environmental, social, and cultural 

values or drivers that stakeholders express. These values may be expressed through various mechanisms, including their preferences, 

opinions or consumer patterns in relation to New Zealand Inc., food safety, biodiversity, soil quality, etc. These values or drivers are 

often in tension due to the diversity of perspectives held by stakeholders.

To guide its investments and activities and inform future evaluations of its performance, the Challenge commissioned a Think-Piece to 

address the question:

`What is the most appropriate suite of land and water indicators to show progress in meeting domestic and international drivers and 

commitments and achieve the Challenge Mission?’

The proposal for this Think-Piece was required to present a central hypothesis for testing. In addressing the question posed by the 

Challenge the research team adopted the hypothesis: `That co-innovation leads to high impact indicators’ because the Challenge has 

already made a clear commitment to deliver its outcomes using co-innovation approaches. These approaches involve stakeholders in 

design and implementation processes to help ensure results are representative, usable and deliver impact. The team reviewed existing 

indicator initiatives, assessed current approaches to the design and use of indicator sets, and explored the contribution that co-

innovation might make to the outcomes the Challenge is committed to. Finally, we have recommended topics for further discussion with 

stakeholders in order to guide future work that might contribute to the design of land and water indicators that can be used to show 

progress towards agreed outcomes identifi ed by the Challenge. 

2. WHAT IS CO-INNOVATION AND WHY DO WE THINK IT MIGHT BE USEFUL?

Figure 1: Co-innovation in context

(www.beyondresults.co.nz/

PrimaryInnovation/Pages/Theory.aspx).



3. “WALKING THE TALK” USING A CO-INNOVATION APPROACH 

As a co-innovation project, and to test the hypothesis that co-innovation leads to high impact indicators, the research team made a 

commitment to engage with people involved in indicator development. This engagement was practised throughout the project to inform 

our thinking and enhance our outputs and their impact. Over 3 months, from July to September 2016, the working group gathered data 

and interacted with a range of researchers, programme managers and stakeholders involved in land and water indicator development 

and use. Four main integrated steps were undertaken (Figure 2): 

4.  WHAT ARE INDICATORS AND WHAT ARE THEY USED FOR?

4.1 Defi nition

Indicators provide specifi c information on the state or condition of something that can be measured through time. Indicators are 

frequently generated in response to a problem that requires action to address. They are designed to generate information about 

how well actions or interventions are progressing and the impact they are having in terms of addressing problems being targeted. 

An indicator captures essential qualitative or quantitative information about current states and can be compared to a target point. 

Over time, indicators enable changes to be tracked, identifying trends.

4.2 Creating a common language

Indicator sets may be used to build a much richer picture of a pressure, state or impact – in a manner similar to the way in which 

individual pixels contribute to a picture. This can be extremely valuable in building a common understanding or language between 

stakeholders and partners of what is important and what should be taken into account in policy or management decisions. For 

example, The Montreal Process Criteria and Indicators for the Conservation and Management of Temperate and Boreal Forests1 were 

developed by 12 participating countries (including New Zealand) as a way of creating a shared understanding of the key elements of 

sustainable forest management, thereby establishing a platform for future international collaboration. 

At a local level, indicators that refl ect the values of communities and stakeholders and embrace their livelihoods or local context are 

more likely to create a base for effective partnership in decision making than those that are developed independently by agencies. 

Failure to embrace or refl ect locally held values in the design of indicators may on occasions constitute a risk to the decision-making 

process as ultimately all environmental decisions occur in a socio-political setting (Slootweg, 2001).

Any change in condition (e.g. environmental, social, political or cultural) can affect the livelihoods of people by threatening what they 

value. When changes are negative, tensions between values may arise. Capturing the complex and multi-dimensional relationships 

between the environment and human values through indicators is challenging. Adopting a holistic view that recognises these 

interconnections can enable more meaningful indicators to be identifi ed and reduce unintended effects of decision making.

This approach enabled conclusions to be drawn about processes used in New Zealand to identify, develop and apply indicators. The 

workshop was held over video conference link on 22 August at fi ve locations within New Zealand and included the project team plus 

attendees from the Ministry for Primary Industries, the Ministry for the Environment, regional councils, industry bodies, and research 

organisations. Workshop participants also discussed the role of the National Science Challenge in advancing indicator programmes and 

their use. A list of interviews and reviews undertaken and workshop participants are shown in the Appendix.

Figure 2: Co-innovation process used to assess the development of high impact indicators. 1) Selecting examples of New Zealand 

and New Zealand-relevant land and water indicator sets and interviewing key people involved and/or reviewing key publications; 

2) Engaging with stakeholders in a workshop to support data gathering and analysis; 3) Identifying processes used to develop high 

impact indicator sets and evaluating the contribution that co-innovation had made; and 4) Undertaking a short case study using 

the Waiapu Catchment research and indicators that were developed to work towards a desired state for the catchment to test our 

assumptions about the contribution of co-innovation (Porou et al., 2012; Warmenhoven et al., 2014).
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5. EVALUATING THE NEW ZEALAND EXPERIENCE WITH LAND AND WATER INDICATORS

5.1 New Zealand land and water indicators – a work in progress

Co-ordination of effort across the environment/land and water space in New Zealand is still clearly a “work in progress” compared 

with some of the well-established indicator programmes in health, education, and social services. These sectors have well-established 

indicators to monitor and targets to report, enabling effort across different levels of the system to be relatively well aligned with the 

delivery of agreed outcomes for New Zealanders (e.g. New Zealand Health System Targets http://www.health.govt.nz/new-zealand-

health-system/health-targets). 

Our review has confi rmed that previous work on land and water indicators in New Zealand has had diverse goals, target audiences, 

a variety of values considered, the extent to which efforts have moved beyond monitoring and reporting to evaluation, time scales, 

physical scales, conceptual frameworks used, extent of engagement, resources deployed, data management activities, and ultimately, 

impact. In particular, frameworks typically have been of the pressure-state-response (PSR) format and have relied heavily on science to 

inform discussion about current states, limits, and trends. This has led to many different indicator sets and frameworks for assessing 

the performance of primary production systems at multiple scales across multiple dimensions and sectors. Their stated purpose is to 

guide decision making, but relatively few do. 

5.2 A good practice approach to designing indicators

We identifi ed key areas to address in developing land and water indicators based on good practice guidelines (Figure 3). The following 

section provides examples from our review and stakeholder interactions in relation to this process. 

Figure 3: Process for developing indicators (derived from Good Practice Guidelines, 2009).

1. Establish a purpose to address the problem

The purpose of measuring indicators is to track progress towards an agreed goal. Recognising the importance of goal setting is of 

key importance so that divergence in prioritisation may be overcome through a shared understanding of the importance of integrated 

action across a range of issues. The indicator programmes we reviewed had developed their own goals as there were no overarching 

national end goals to focus effort towards. We also found there was uncertainty in linking between the different indicator sets across 

domains, industries and scales. For example, linkages between land and water indicators are unclear or missing when looking at a 

single outcome such as water quality. 

We identifi ed three main scales at which indicators have been developed: 

 At national and regional scales, indicator development tends to be policy-driven and designed to enable monitoring and reporting, 

 At the sectoral scale, indicator development tends to be compliance and/or market-driven with a focus on demonstrating the 

sustainability of industry practices and evaluating effects and risks,

 At catchment/community scale, land and water indicator development tends to be value-driven, dealing with local issues such as 

water quality, biodiversity, environmental pests and land degradation, building Māori capacity, and integrating Matāuranga Māori with 

Western science.

2. Design the framework to represent land and water values 

Pressures on land and water resources can impact both positively and negatively on a range of environmental, economic, social and 

cultural values. All changes or impacts on land and water are ultimately social impacts due to the complex and multi-dimensional 

relationship between the environment and human values. Understanding why people behave in a certain way in the linked socio-

ecological system is extremely diffi cult. It is particularly diffi cult to identify why patterns are occurring and what might be done to 

encourage change for a better outcome. 

For example, causal frameworks like the pressure-state-impact framework have been used (e.g. Environment Aotearoa) with indicators 

developed in each domain (land and water separately). However, the links between land and water indicators in each domain and the 

connection with people are missing, making it diffi cult to identify how they relate to each other, as well as their wider effects on the 

environmental, economic, and social outcomes.
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Criteria for good indicators include credibility, relevance, and legitimacy (Ash 2009). The review revealed diffi culties in reaching these 

three essential criteria for various reasons. First, what is valued needs to be agreed on by stakeholders, including acceptance that some 

values may be non-negotiable. Also, understanding tensions between private land ownership and common resources such as air and 

water is essential. Finally, communication must be timely to build understanding and a shared language.

Scientists, policy makers, and industry stakeholders we consulted with agreed that indicators are about values and the performance of 

a system towards multiple outcomes simultaneously and that refl ecting values in the process of setting indicators is essential (Alrøe et 

al. 2016). The development of indicators in a way that enables a clear understanding of what values are held, what may be negotiated 

in trade-offs, and what is non-negotiable is a signifi cant science and policy challenge to address. 

3. Select and apply indicators to story tell

A number of those we consulted identifi ed diffi culty in understanding the linkages between indicators and articulating the story of what 

change is actually happening and where it comes from. This is related to how the information about the system and its functioning is 

captured by the indicator set. This, in turn, is followed by how the data is synthesised, analysed, and communicated to lead to better 

decision making. 

Greater understanding of the problem and where it comes from occurs when indicator sets measure a range of values linked to land 

and water and different levels of the system. This can help with understanding the complexity of the interaction within the biophysical 

environment and between human values. Measuring only the biophysical aspects of the environment may show a problem but not 

show what is driving the problem, making fi nding a solution diffi cult. 

4. Interpret and communicate indicators across scales and land uses

The most appropriate process for developing indicator sets for multiple reporting scales and land use is not clear from previous 

practice. There is debate as to whether an indicator and metric used at the local scale can be merged with other data and reported at 

the national level. There is concern that the information may be taken out of context and used in a way for which it was not designed. 

Moving across scales and land uses is made more challenging by the diversity of indicator approaches, the presence or absence of 

targets, and their relationship with agreed goals. 

5. Maintain and review indicators 

Stakeholders with whom we engaged recognised that the plethora of indicators that have emerged to monitor land and water has 

created complexity and confusion. It has also created signifi cant cost across the system to collect data to populate and maintain as 

well as review indicators.

Everyone consulted acknowledged the need for a more connected conversation rather than the commissioning of further programmes 

to develop indicators. They also acknowledged that, long-term, sourcing monitoring data was a key issue. Data gathering was limited 

due to a lack of ongoing funding. Working with data and service providers was seen as important to integrated well-equipped data 

systems.

6. HOW CAN CO-INNOVATION LEAD TO HIGH IMPACT INDICATORS?

6.1 Evidence of co-innovation in land and water indicator development

Co-innovation is evident to varying degrees in the development of a number of New Zealand land and water indicator programmes. We 

found that at each stage in the best practice process of indicator development co-innovation could have played an important part, if it 

was not already a contributing factor to the success. Often, co-innovation has been part of a wider process even if it is not an explicit 

guiding principle. We found that co-innovation was a critical element of projects that were either case study specifi c (e.g. Waiapu 

Catchment – see section below, INVEST projects, INFERR) or related to a targeted group or topic (e.g. sector-based indicators from 

the Sustainable Dashboard or Montreal Process). In these examples co-innovation helped scope the goal and reach agreement on 

the values and indicators on which to focus. Prioritising indicators to focus on will also rely on linking with other Challenge projects, for 

example, the Challenge’s Matrix programme, which identifi es national and international market drivers.

Other examples of the application of co-innovation are evident in strategy and policy development for freshwater and natural resources. 

For example, the Canterbury Water Management Strategy, which included the development of targets and indicators, as well as the 

collaborative work plan on the National Policy Statement on Freshwater with the Freshwater Iwi Leader Group and the Land and Water 

Forum.

Some programmes used co-innovation to a lesser extent than the previous examples, and consulted mainly with the scientifi c 

community (e.g. Land Monitoring Forum, DOC biodiversity indicators). In top-down approaches, in-house or targeted experts 



developed indicators, e.g. at a national scale (e.g. Environment Aotearoa) or international scale (e.g. Intergovernmental Platform for 

Biodiversity and Ecosystem Services). 

Reviews and interviews undertaken by the research team informed an analysis of the potential benefi ts and limitations of co-innovation 

(Table 1) in relation to land and water indicators. Key processes involved in developing land and water indicators (outlined previously 

in Figure 3) are identifi ed, and the contribution of co-innovation to each of these processes, including any limitations, is noted. This 

information will inform efforts to improve best practice for indicator development using co-innovation. 

Table 1: Essential processes in indicator frameworks and identifying the potential contribution of co-innovation theory and practice

Design framework Identifying interactions 

between land and water 

and people (i.e. taking a 

holistic approach)

Improved understanding of values and 

linkages between indicators across the 

land:water:people interface

Helps to build a picture of the system 

and it’s functioning

Can identify areas where 

more knowledge (e.g. 

science) is required

Considering scaling 

and inconsistencies 

between regional/

national-scale 

indicators

Reconcile and understand community, 

regional and national drivers; data 

underpinning indicators and targets

Relationship building between 

communities for shared understanding 

of national drivers and values

If selecting standard units 

of measure for national 

consistency of data – can 

mean that very few indicators 

can be suffi ciently developed/

populated for use

Processes 

in indicator 

development

Element Benefi ts of co-innovation to essential 

element

Limitations of co-

innovation to essential 

element

Other considerations

Establish a 

purpose to address 

the problem 

Identifying the problem Provide a view on complexity of the 

problem and its multiple facets

The problem may be 

ill-defi ned or biased 

depending whether the 

stakeholder group has 

been well identifi ed

Setting a goal Provide a clear goal and agree on 

values and a measure of success 

(target end state)

If the co-innovation 

involves too many 

audiences and goals, 

it may be challenging to 

get consensus 

Involves collectively 

addressing trade-offs and 

risks for stakeholders

May lack a regional or 

national perspective, 

depending on the range of 

stakeholders involved

Identifying key 

stakeholders

Ensure stakeholders are involved 

early and an appropriate range of 

perspectives are identifi ed

Important in ensuring all 

interests are represented 

to avoid the process being 

derailed

Planning for and 

delivering impact

Relationship building between 

stakeholders for a shared goal, leading 

to shared ownership of the solution

Strong collaborative process with 

capability building

Stakeholder endorsement and sense of 

ownership

Raising awareness for taking action and 

behavioural changes

Generation of solutions between 

stakeholders, including highlighting 

trade-offs to be negotiated

Strong leadership may 

be needed to ensure 

progress is made

Change in mind set is a slow 

process

Ongoing support needed 

from stakeholders



Design framework Linking to diverse 

views and established 

frameworks

Integrated and holistic approach across 

sectors and ecosystems helps consider 

synergies and trade-offs

Triggers a conversation on values and 

enables non-negotiable values to be 

identifi ed

Helps in fi nding a common language

Co-innovation is a 

slow process so it 

needs to be iterative 

to keep everyone on 

board with early wins 

acknowledged

Select and apply 

indicators

Considering a range of 

values

Creates an inclusive forum for all values 

to be shared and considered

Understanding values that cannot be 

traded-off / non-negotiable

Too many indicators can 

lead to unclear progress 

towards a goal

Building confi dence in 

indicators

Increase credibility by communicating 

between stakeholders

Co-innovation may lead 

to indicators that are not 

suffi ciently evidence-

based with scientifi cally 

robust indicators

Science may not have 

advanced enough in some 

parts of the system

Planning for data Consensus on standardised methods 

(for reliability, credibility, consistency) or 

understanding that data is different and 

representing the area and stakeholder 

values

Generation of targets upon which to 

measure indicators against

Help in understanding where to focus 

efforts

A designed data infrastructure 

is required for transparency 

(e.g. open-source national 

repository access, 

authoritative sources), 

reliability (record limitations, 

uncertainties), credibility 

(authoritative sources, data 

storage for future use) and 

robustness 

Showing transferability Defi ne indicators that can be scaled up 

(suffi ciently broad)

Diffi culties in scaling up 

due to focus on science 

details

Local issues can lead to 

missed opportunities for 

greater environmental 

benefi ts

Interpret and 

communicate

Negotiating trade-offs Engaged stakeholders recognise, 

understand and accept trade-offs

Work together to reconcile tensions 

between bottom-up and top-down 

processes

Results and effects are shared in real-

time, avoiding delays in communication 

from more linear technology transfer 

approaches

System-level changes 

may be necessary to 

address the implications 

of trade-offs

Maintain and 

review 

Planning for long-term 

monitoring 

Consensus on achievable indicators 

that can be measured simply and 

cheaply, as well as data management, 

storage and access

Planning for long-term 

monitoring 



6.2 Co-innovation case study – the Waiapu Catchment

The following case study illustrates ways in which co-innovation can be applied to enhance the identifi cation of indicators at a 

catchment level to address an erosion problem. In the Waiapu, iwi worked with central and local Government agencies to identify 

shared outcomes that refl ected what was valued in the catchment. These were expressed as quantitative and qualitative indicators, 

which were refi ned into a measurable set. Italicised text draws connections between events in the Waiapu and the benefi ts of co-

innovation identifi ed by the Think-Piece research team. 

Healthy land, healthy rivers, healthy people describes the desired outcomes shared by the Waiapu Catchment Restoration 

Partnership between Te Runanganui o Ngāti Porou, Ministry for Primary Industries, and Gisborne District Council2 formed in 

April 2014. The Waiapu Catchment has suffered severe erosion and the environment, land and water is currently in a current 

degraded state. The degraded environmental state has fl owed through to the people with a current low-socio-economic profi le. 

The Partnership was formed with the understanding that the land, water, and people were closely linked and part of the restoration 

of the Catchment over a 100-year timeframe. The long timeframe acknowledged the complex and inter-generational process of 

restoring the Catchment. 

Indicator development

The desired shared outcomes for the Waiapu Catchment were expressed through indicators (Porou et al. 2012; Warmenhoven 

et al. 2014). The indicators were guided by understanding Ngāti Porou’s aspirational or desired state for the catchment (clear 

purpose set). The development of the indicators was Ngāti Porou-focused (majority of the population in the catchment) and co-

innovation was critical between the Ngāti Porou Consultative Group and leading Ngāti Porou researcher through a series of hui 

(co-innovation with key partners). A total of 96 indicators were developed. Many of the indicators were detailed and specifi c, relying 

on experiences and qualitative data as limited quantitative data were available to populate them (indicators used as a discussion 

point to set shared outcomes). The indicator development was supported by a larger research programme pulling together many 

years of research on biophysical and social impacts of erosion (supported by past research). The indicators served as a valuable 

starting point for discussion between a wider range of partners with shared interest in the Waiapu Catchment (including key 

agency partners in shared outcome discussions). The indicators were also used as evidence in the Waiapu Catchment Restoration 

Partnership to support desired share outcomes for the Waiapu Catchment (clear, shared outcomes set between partners). 

The indicators were further refi ned with minimal co-innovation and placed into a livelihoods assessment framework to describe 

the social, economic and biophysical trends through the use of capital groups (Figure 4) (Warmenhoven et al. 2014) (refi nement of 

indicators to enable measurement). A total of 25 indicators were developed, which were guided by the Montréal Process (2009) 

monitoring framework and research fi ndings of qualitative livelihoods assessment interviews across the community (indicator 

refi nement part of a larger community resilience research programme). The result (Figure 4) showed where existing community 

strength and weaknesses were needed to design effective interventions (direction on where to focus investment). Long-term 

monitoring of the indicators will show progress towards the desired shared outcomes for the Waiapu Catchment (progress 

monitoring).

Lessons

The Waiapu Catchment Restoration Partnership has been built on co-innovation, resulting in shared outcomes expressed in 

indicators. The journey of developing the indicators started with a kōrero, sharing values of Ngāti Porou with a key Ngāti Porou 

researcher (trusting relationship) and covered all values held by the group (interconnectedness of values – mountain to sea). The 

Ngāti Porou Consultative Group, which was already formed, enabled the kōrero to represent the wider values held by Ngāti Porou 

(infrastructure for co-innovation already in place). This early co-innovation set a solid foundation to start discussions with a wider 

set of partners on shared outcomes (building relationships). 

The early co-innovation in describing shared outcomes underpinned The Waiapu Catchment Restoration Partnership (high impact, 

100-year plan; all partners part of the solution). Using this solid foundation the following refi nement of the indicators required 

minimal co-innovation with partners (partner values were already well described and shared). The indicator development journey 

was embedded in larger research programmes (support from a larger research programme in indicator development), relied on 

community and partners’ willingness to participate (shared goals; contribution of their time and values), and was supported by 

government funding (priority setting for improved environmental restoration whilst securing enhanced well-being for all the people). 

2  Restoring the Waiapu Catchment Flyer – Te Runanga o Ngati Porou, Gisborne District Council and the Ministry 

for Primary Industries. http://www.mpi.govt.nz/Default.aspx?TabId=126&id=2232



Figure 4: Quantifi cation of capitals using aggregated indicators 

for the current state of the Waiapu Catchment. Values shown 

are measured against a target of a desired state for the 

catchment.

Figure 5: Co-innovation enables values held by stakeholders to be made 

explicit, including the desired states (or targets or outcomes) for what is 

valued, leading to the identifi cation of indicators and necessary trade-

offs to refl ect progress towards desired states over time. 

6.3 The sweet spot for co-innovation to contribute to high impact indicators

 Our review suggests that co-innovation has been used to develop indicators in some New Zealand case study or community-based 

initiatives where programmes are value driven. There is less evidence of co-innovation in top-down approaches, at national scale, where 

programmes are goal driven (Figure 5). The absence of explicit discussion of values across these scales remains a point of tension that 

needs to be addressed if higher impact land and water indicators are to be developed for New Zealand and New Zealanders.

Our analysis suggests that co-innovation has much to contribute in three main areas that help defi ne a sweet spot for its application:

Exposing shared goals and tensions between stakeholder groups

We observed that indicator programmes used a) top-down ‘goal-driven’, b) bottom-up ‘values-driven’ or c) sectoral compliance or 

`market-driven’ approaches that were disconnected. Meeting in the middle is critical to be able to scale indicators up, down, and 

across land uses. 

Co-innovation can help support values-driven, bottom-up approaches and identify opportunities for action research (solution driven) to 

address points of confl ict (between values and drivers) with top-down and sectoral compliance or market-driven approaches. Indicators 

may not be immediately identifi ed through the co-innovation process, but values can be along with their links to the environment. Values 

held by stakeholders may be better considered and connected across scales (communities, sectors, regional and national) by taking a 

holistic or landscape approach and including the role of people. 

Improving understanding of the relationship between human values and the environment

Co-innovation can help understand and value multiple benefi ts that landscapes provide across the environmental, economic, social 

and cultural dimensions of sustainability. Research questions could be formulated to address points of confl ict between the goals 

of enhancing primary production while maintaining and improving land and water quality. By extending PSR frameworks to a DPSIR 

framework (EEA 2007) with ‘values/driving forces’ (economic sectors, human activities) through ‘pressures’ (emissions, waste) to 

‘states’ (physical, chemical and biological) and ‘impacts’ on ecosystems, human health and functions, eventually leading to political 

‘responses’ (prioritisation, target setting, policy review) the values held by consumers (both domestic and international), communities 

and producers could be identifi ed along the value chain. This creates opportunities for win-win solutions through added-value “green” 

products derived from the land and generating improved environmental outcomes for New Zealand. These concepts are being explored 

in the Challenge’s Matrix programme.
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Building collaborative capacity

Co-innovation can help the development of high impact indicators by better engaging stakeholders and creating a sense of ownership. 

This can build collaborative capacity among land and water stakeholders, increasing commitment to long-term sustainability outcomes 

for New Zealand. 

7. WHAT IS THE OPPORTUNITY FOR THE OUR LAND & WATER NATIONAL SCIENCE CHALLENGE TO MAKE A 
DIFFERENCE TO LAND AND WATER INDICATORS IN NEW ZEALAND?

This Think-Piece has tested the hypothesis, `That co-innovation leads to high impact indicators’ to gather evidence to inform a 

discussion on `What is the most appropriate suite of land and water indicators to show progress in meeting domestic and international 

drivers and commitments and achieve the Challenge Mission?’ 

The following four topics are important components that will need to be explored in the Our Land & Water workshop discussions, which 

involve a broad range of stakeholders in land and water indicators for New Zealand. This will set the direction for future work to develop 

suitable indicators for the Challenge. 

7.1 Engaging in a broader discussion about what is important

It is our assessment that indicator frameworks in New Zealand have largely adopted a PSR approach. This approach has focused effort 

largely on using science and science-based models to diagnose both the impacts of land and water use and management as well as 

the effects of any changes in use on land and water resources. 

To address the limitations of this approach to date we recommend discussion on extending the PSR framework to a DPSIR framework 

to include values/drivers as well as Impacts. This will enable those involved in indicator development processes to engage in a broader 

discussion about what is important (values), what end states (targets or outcomes) are desirable, what is non-negotiable, and what 

solutions may be appropriate. The approach will also allow indicators to illustrate the impact of changes on land management and 

responses of land managers to those changes, which will result in a feedback loop to decision making about land management.

This broader discussion needs to include dialogue on what is at stake, including issues such as impacts on licence to operate, 

continued economic growth, opportunities foregone and implications for future generations, and the response of land managers 

to indications of these potential impacts. The process of indicator development, and the ownership of those indicators, may be as 

important as the quality of the fi nal indicators themselves. Table 1 is a resource to support discussion on the identifi cation of important 

items in designing indicators. 

Our research suggests co-innovation has a signifi cant contribution to make to creating and sustaining these discussions throughout 

the indicator development process, especially in identifying values/drivers, impacts and responses. Co-innovation can support the 

design and application of indicators that are more likely to inform the evaluation of the sustainability of New Zealand’s land and water 

resources. Increased engagement with stakeholders (across catchment, regional, national, and international scales) about what it is 

that they value and what drives their interactions with the environment (e.g. use, consumption or appreciation) will inform indicator 

development. The fl ow-on effect will be an increased likelihood of impact from the application of indicators as priorities, trade-offs, non-

negotiables, and impacts will be more explicitly negotiated.

7.2 Developing a co-innovation tool kit for best practice

Stakeholders with whom we engaged suggested a co-innovation tool kit would be of particular value in providing guidance on how 

to apply co-innovation theory and practice consistently to the development and implementation of land and water indicators. We 

recommend discussion on developing a tool kit that summarises co-innovation theory and practice that will enable best practice to 

develop in the New Zealand context and build collaborative capacity. This will ensure the application of co-innovation leads to robust 

defensible and credible indicators (see Table 1). 

Components of the tool kit need to include guidelines on how to communicate the analysis of indicators through building a narrative (or 

story) for an issue. This would include how to communicate technical indicators so as to be culturally relevant for community groups. In 

addition, the tool kit could include case studies outlining the New Zealand experience with these processes.

7.3 Building a more integrated indicator system using the wealth of existing indicator knowledge 

We recommend discussion on the use of co-innovation to connect and build on existing knowledge of indicators. This will increase the 

connectivity and links between different indicator sets, and thereby their applicability and credibility, and also build a more integrated 

indicator system for New Zealand. Co-innovation could also support the development of a common set of indicators at a suffi ciently 



high level to be applicable across the primary sector and at a range of scales, linking different types of indicators across the DPSIR 

framework and making these links easier to inform from different sources. 

For example, swimmability may be a value (and desired target or outcome) held by stakeholders in relation to a wide range of water 

bodies. This value could be expressed through a high-level indicator of water quality. Indicators on pressure, states, and impacts can 

use a range of qualitative and quantitative measurements that have high credibility and refl ect the values held by diverse stakeholders. 

In this way, it becomes possible to assess the swimmability of New Zealand’s water bodies across regions irrespective of the range of 

indicators used or the choice of data to populate them. 

7.4 Exploring indicator priorities to refl ect changing values and drivers

We recommend discussions on the identifi cation of land and water indicators that refl ect national and international market drivers 

and the Challenge Mission. These drivers have been identifi ed through the Challenge’s Matrix project. For example, the environmental 

driver of ‘sustainable supply’ is ranked as medium in domestic markets and ranges from low to high in international markets. 

Continued measurement of these drivers is required because they may change over time as individual drivers change domestically and 

internationally.
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 APPENDIX II GLOSSARY

Activities: The things undertaken in an intervention, project or programme.

Attribution: The assertion that certain events or conditions were, to some extent, caused or infl uenced by other events or conditions. 

This means a reasonable [causal] connection can be made between a specifi c outcome and the actions and outputs of a 

government policy, programme, or initiative (EPA).

Co-innovation: a systemic approach to facilitating practice change and innovation when addressing complex challenges. Taking a 

systemic approach means considering as a whole, the wider system in which a problem is situated. It requires interactions with 

a broad range of stakeholders to draw on multiple perspectives and sources of experience and knowledge.

Impact: Often associated with the ultimate outcome or benefi t of an intervention at a system-wide level.

Indicator: A variable that measures a phenomenon of interest to the evaluator. The phenomenon can be an input, an output, an 

outcome, a characteristic, or an attribute (World Bank). Note – [an indicator can be either] a quantitative or qualitative factor 

or variable that provides a simple and reliable means to measure achievement, and to refl ect the changes connected to an 

intervention (OECD-DAC).

Inputs: Resources that go into an initiative, programme or project. Resources can include, for example, time, legislation, organisational 

values, and funding.

Livelihood: Can be held by an individual or community and describes the means by which an individual or community secure the 

necessities of life.

Monitoring: Periodic collection and reporting of data to track progress over time.

Outcome(s) (benefi t(s): An outcome is the intended result of initiatives on individuals, groups, agencies or systems. Outcomes are often 

classifi ed as short, medium or long term to indicate interdependencies of short and intermediate term outcomes. There may be 

unintended outcomes (positive and negative) arising from implementation of initiatives, and both intended and unintended outcomes 

should be captured through evaluation mechanisms.

Outputs: Quantifi cation or evidence of the things we produce/deliver – tangible deliverables or activities/products or services produced 

within given specifi cations, e.g. the number of training programmes delivered per quarter.

Stakeholders: Agencies, organisations, groups, or individuals who have a direct or indirect interest in the [programme] or its evaluation 

(OECD-DAC).

Values: Underpin individual and community livelihoods or the means by which an individual or community secure the necessities of life. 

Values describe the social, economic, cultural and spiritual needs for a secure livelihood.

This copyright work is licensed under the Creative Commons Attribution 4.0 International licence. 

In essence, you are free to copy, distribute and adapt the work, as long as you attribute the work to the Our Land and Water National Science Challenge and abide by the 

other licence terms. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. Please note that the Our Land and Water National Science Challenge’s 

logo may not be used in any way which infringes any provision of the Flags, Emblems, and Names Protection Act 1981 or would infringe such provision if the relevant use 

occurred within New Zealand. Attribution to the Our Land and Water National Science Challenge should be in written form and not by reproduction of any logo.


