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Plain language summary 

This study surveyed rural landholders in New Zealand to understand what would encourage 

them to take part in programmes supporting native reforestation, wetland restoration, and 

riparian planting. Participants were presented with a series of hypothetical programme options 

that varied in payment levels, contract length, species requirements, and levels of support. For 

each option, they indicated whether they would participate and, if so, how much land they would 

enrol. By analysing these responses, we estimated the compensation landholders require to 

participate and how different programme features influence both participation and the scale of 

enrolment.  

What we found 

Most landholders were unlikely to participate without financial compensation, and the level 

required varied widely across individuals, restoration types, and programme designs. Some 

landholders were willing to participate for relatively modest payments, while others required 

substantially higher compensation. 

Providing establishment and maintenance support significantly increased participation and 

reduced the payments required. Longer contract lengths reduced willingness to participate. For 

native reforestation, allowing a mix of native and exotic species lowered participation, 

suggesting a preference for fully native plantings. 

Property size did not strongly influence whether landholders chose to participate, but it did affect 

how much land they enrolled. Larger properties tended to enrol more land, although the 

increase was less than proportional to farm size.. 

What this means for programme design 

Financial incentives are important, but reducing practical and logistical barriers can be just as 

effective in encouraging participation. Shorter contracts may attract more landholders, although 

this may reduce the amount of land enrolled per participant. Overall, the results suggest that 

flexible programme designs are needed, as landholder preferences vary considerably across 

individuals and restoration types.  
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Executive summary 

Project and client 

This project was undertaken for The Nature Conservancy Aotearoa New Zealand (TNC), the 

New Zealand arm of a global not-for-profit conservation organisation working with government 

agencies, iwi, communities, and delivery partners to address the interconnected challenges of 

biodiversity loss and climate change. TNC is involved in a range of collaborative restoration 

initiatives, including landscape-scale native revegetation, riparian and freshwater wetland 

restoration, and the rewetting of coastal wetlands for blue and teal carbon outcomes. To support 

a strategic approach to these initiatives, TNC commissioned this study to better understand the 

motivations, barriers, and compensation requirements of private landholders considering 

participation in programmes that encourage scaled native revegetation and wetland restoration 

on private land in New Zealand. 

Objectives  

The objective of this project was to provide TNC with robust, policy-relevant evidence on private 

landholders’ willingness to participate in programmes that encourage native revegetation and 

wetland restoration on private land. Specifically, the study sought to quantify the minimum 

financial compensation landholders require to enrol land in different types of native restoration, 

and to identify how programme design features, such as contract conditions and non-monetary 

support, affect both the probability of participation and the extent of enrolment.1 By applying a 

landholder-focused choice experiment across multiple revegetation contexts, the research 

aimed to inform the design of scalable, cost-effective incentive programmes that align ecological 

restoration goals with landholder decision-making. 

Methods 

The study used a mixed-methods approach, combining qualitative interviews with a stated 

preference choice experiment. Interviews with landholders and stakeholders informed the 

design of the choice experiment by identifying key motivations, barriers, and programme 

features, and provided insights not readily captured through survey data alone. The choice 

experiment was implemented through a landholder survey covering multiple restoration types. 

Participation decisions were analysed using mixed logit models estimated in willingness-to-

accept space, while a hurdle Poisson model was used to examine both the probability of 

participation and the area of land committed. 

Results 

The results show that participation and enrolment outcomes vary substantially across 

revegetation types. Financial payments significantly increase both the likelihood of participation 

and the area or length committed, with particularly strong effects for wetland restoration. Non-

monetary programme features, especially the provision of establishment and maintenance 

support, have a large positive effect on participation. Longer contract lengths reduce 

participation but are associated with larger committed areas among participating landholders. 

 
1 We use the term ‘participation’ to refer to the decision to join the programme. We use ‘enrolment’ to refer to the 
extent of land committed to the programme once participating, measured as the area of native reforestation or 
wetland restoration, or the length of riparian plantings enrolled.  
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Property characteristics, particularly farm size, primarily influence enrolment rather than the 

participation decision. 

Conclusions 

The findings indicate that successful revegetation programmes must address both landholders’ 

willingness to participate and the scale of environmental outcomes achieved. Reducing non-

financial barriers to participation is as important as offering adequate financial compensation, 

and uniform programme designs are unlikely to be cost-effective given the observed 

heterogeneity in preferences and property characteristics. 
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1 Introduction 

Reversing biodiversity loss and strengthening climate resilience are central environmental 

challenges facing New Zealand. With approximately 56% of the country’s land in private 

ownership, the decisions made by farmers, lifestyle block owners (small rural properties held 

primarily for residential rather than commercial farming purposes), and other rural landholders play 

a critical role in shaping outcomes for native biodiversity, water quality, erosion control, and carbon 

sequestration. While public conservation efforts remain important, achieving restoration at the 

scale required to meet national environmental objectives will depend heavily on voluntary 

participation by private landholders. 

Despite growing interest in native revegetation, many landholders face substantial barriers to 

participation. These include direct financial costs, long time horizons before benefits are realised, 

uncertainty around establishment success, ongoing maintenance requirements, and the 

administrative and regulatory complexity associated with restoration programmes. As a result, 

uptake of native-focused restoration initiatives has often been limited, even where broader societal 

benefits are clear. 

Payment for ecosystem services (PES) programmes have emerged internationally as a key policy 

mechanism for encouraging private landholders to deliver public environmental benefits (Salzman 

et al. 2018). In New Zealand, PES-type initiatives have mainly been implemented to support 

carbon sequestration and erosion control, such as through the One Billion Trees programme (Te 

Uru Rākau 2020) and the Hill Country Erosion Programme (Norton et al. 2018; Norton et al. 2020). 

Although these initiatives have delivered important environmental gains, they have typically 

prioritised carbon outcomes and erosion mitigation and have often favoured exotic species over 

native revegetation. Other initiatives have aimed to enhance water quality, such as regional 

riparian planting programmes (Case et al. 2023), but biodiversity conservation has not been a 

primary focus of these efforts. Again, although these programmes have contributed to 

environmental improvements, they frequently favour exotic species over native revegetation and 

do not adequately address the financial and non-financial barriers that landowners encounter in 

restoring native ecosystems (Polyakov et al. 2024).  

There is therefore a need for more targeted evidence to inform the design of incentive programmes 

that support native revegetation on private land in ways that are both ecologically effective and 

attractive to landholders. In particular, policymakers and organisations such as The Nature 

Conservancy Aotearoa New Zealand (TNC) require robust empirical information at the level of 

compensation that landholders require to participate, how this varies across restoration types, and 

how programme design features, such as contract length, species composition, and in-kind 

support, affect participation and the scale of restoration undertaken. 

This report addresses this need by analysing landholders’ preferences for participating in native 

reforestation, wetland restoration, and riparian planting programmes on private land. Using a 

stated preference choice experiment combined with econometric modelling, the study quantifies 

landholders’ willingness to accept compensation for participation and examines how both 

programme attributes and property characteristics influence participation decisions and the extent 

of land committed when participating. The findings provide evidence to support the design of more 

effective and cost-efficient native revegetation programmes in New Zealand’s agricultural 

landscapes. 
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2 Background and literature 

The uptake of native revegetation on private land is widely recognised as a critical determinant of 

biodiversity outcomes, water quality improvement, erosion control, and broader ecosystem service 

provision. Because participation in these programmes is typically voluntary, understanding 

landholders’ preferences and the incentives required to encourage enrolment is central to effective 

policy design. A targeted review of the international and New Zealand literature on landholder 

participation in restoration programmes was undertaken to inform the design and interpretation of 

the present study; a full account is provided in a separate literature review (Xu & Polyakov 2025). 

A substantial body of international research examines landholder participation in PES and related 

conservation incentive programmes. Within this literature, stated preference methods, particularly 

choice experiments (CEs), have become a dominant approach for eliciting landholders’ willingness 

to accept (WTA) compensation for adopting conservation practices. CE frameworks allow 

researchers to disentangle the trade-offs landholders make between financial payments, 

programme design features, and required management actions, and to quantify how these trade-

offs vary across individuals and land-use contexts (e.g.(Greiner et al. 2014; Kim & Langpap 2016; 

Raes et al. 2017; Richards et al. 2020; Greiner et al. 2026). Recent methodological work suggests 

that WTA values can be elicited reliably when surveys are designed to be consequential and 

incentive compatible, reinforcing the suitability of CE for analysing PES participation decisions 

(Lloyd-Smith & Adamowicz 2018). 

Across ecosystems and regions, several programme attributes consistently emerge as influential in 

shaping landholder preferences. Financial incentives – including payment level, timing, and 

structure – are a primary driver of participation, reflecting opportunity costs, risk exposure, and 

cash-flow considerations. However, financial payments alone are rarely sufficient. Non-monetary 

incentives such as technical advice, assistance with planning and paperwork, provision of planting 

materials, and support with labour-intensive tasks play an important complementary role by 

reducing transaction costs and perceived complexity (Cortés-Capano et al. 2021; Kaine & 

Polyakov 2023). Contract attributes, including duration, flexibility, and opt-out provisions, are also 

critical, as landholders often place a high value on autonomy and the ability to adapt land use in 

response to changing circumstances (Vedel et al. 2015; Vegh et al. 2025). Monitoring and 

compliance arrangements further influence participation, with intrusive or inflexible monitoring 

frequently reducing willingness to enrol. 

Evidence from afforestation and native revegetation studies highlights the importance of farm 

context and land suitability. Participation is typically higher where planting is proposed on marginal, 

erosion-prone, or less productive land, and lower where revegetation competes directly with 

profitable agricultural uses (Duesberg et al. 2014; Kaine 2021). In New Zealand, studies indicate 

that landholders are more receptive to native planting when programmes align with existing farm 

objectives, and when support reduces uncertainty relating to establishment costs, long time 

horizons, and ongoing management requirements (Edwards et al. 2021; Polyakov et al. 2024). 

While native vegetation is often associated with lower short-term financial returns compared to 

exotic species, landholders may value co-benefits such as erosion control, landscape aesthetics, 

biodiversity outcomes, and cultural significance, particularly when these benefits are visible or 

locally meaningful (Norton et al. 2020; Kaine 2021). 

Despite these insights, there are a number of limitations in the existing literature for the New 

Zealand context. First, while there is emerging work on willingness to participate in afforestation 

and native revegetation, fewer studies have examined how specific programme features, such as 

payment structures, contract length, or in-kind support, affect landholders’ willingness to enrol in 
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native-focused restoration programmes. Furthermore, relatively little is known about preference 

heterogeneity across landholders, including variation by land productivity, scale of operation, or 

longer-term land-use intentions. 

Taken together, the literature indicates that effective native revegetation programmes must 

balance adequate financial compensation with supportive, flexible programme design that reduces 

transaction costs and respects landholder autonomy. At the same time, the limited empirical 

evidence on landholders’ WTA for native revegetation in New Zealand constrains policymakers' 

ability to design cost-effective and acceptable incentive schemes. The present study addresses 

these gaps by applying a landholder-focused choice experiment to estimate preferences and 

minimum compensation requirements for native revegetation, explicitly accounting for both 

financial and non-financial programme attributes. In doing so, it contributes new evidence to inform 

the design of restoration policies that are both ecologically effective and aligned with landholder 

decision-making. 

3 Objectives 

The overarching objective of this study is to generate policy-relevant evidence to inform the design 

of incentive-based programmes that encourage native revegetation on private land in New 

Zealand. The study adopts a mixed-methods approach, combining semi-structured interviews with 

a stated preference choice experiment, to capture both the measurable drivers of landholder 

behaviour and the contextual, place-based insights that cannot be fully revealed through 

quantitative modelling alone. 

The first objective was to use semi-structured interviews with landholders to understand how 

decisions about native planting, wetland restoration, and riparian management are shaped by farm 

characteristics, land capability, operational constraints, personal values, and lived experience. The 

interviews provide detailed insights into the barriers and enablers of restoration, including fencing 

and drainage constraints, pest and weed pressures, regulatory uncertainty, labour and time 

limitations, and exposure to natural hazards. They also illuminate how farmers perceive different 

restoration types, how they weigh long-term aspirations against short-term economic realities, and 

where they draw clear ‘red lines’ regarding loss of control, permanence, and risk. These insights 

were used to inform the design, framing, and attribute selection of the choice experiment, and to 

ensure the survey reflected real-world decision contexts. 

A second objective was to estimate landholders’ WTA annual compensation for participating in 

revegetation programmes, focusing on three distinct intervention types: native reforestation, 

wetland restoration, and riparian planting. Using a choice experiment, the study quantifies the 

minimum payments required, per hectare or per kilometre per year, to induce participation in each 

revegetation type and to compensate for opportunity costs and management burdens borne by 

landholders. 

A third objective was to assess how programme design features influence both participation 

decisions and the scale of enrolment. This includes evaluating the effects of financial incentives, 

contract duration, species composition (where applicable), and the provision of non-monetary 

support, such as establishment and ongoing maintenance undertaken by TNC. The interviews 

provide critical context for interpreting these effects, particularly by highlighting how attributes such 

as long contracts, maintenance obligations, or perceived regulatory risk may deter participation, 

even when financial incentives are offered. 
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The study also seeks to characterise heterogeneity in landholder preferences and responses 

across programmes and property types. The quantitative analysis explicitly models variation in 

both participation and enrolment extent, while the qualitative findings explain how this 

heterogeneity arises from differences in farm size, topography, hydrology, enterprise structure, 

exposure to pests and erosion, tenure arrangements, and farmers’ long-term visions for their land. 

Finally, the study aims to jointly examine participation and enrolment decisions, recognising that 

the decision to take part in a programme and the decision about how much land to enrol are 

related but distinct processes. By integrating insights from interviews with econometric estimates of 

marginal effects, the study seeks to provide a nuanced understanding of how incentive 

programmes translate into on-the-ground environmental outcomes, and how programme design 

can balance uptake, scale, flexibility, and long-term effectiveness. 

4 Methods 

4.1 Semi-structured interviews 

A key component in designing a choice experiment is conducting a series of interviews with 

appropriate stakeholders to better understand the context of the work and to inform the choices 

that are to be presented in the choice experiment survey. To that end, we conducted a total of 32 

interviews with a variety of landowners (see Table 1). 

Based on the requirements of TNC, these interviews addressed eight key elements: 

• farm characteristics (size, type, length and type of tenure) 

• waterways (planting, bank erosion) 

• steep country (erosion, slips) 

• native bush (management) 

• wetlands, wet or swampy areas 

• fencing 

• drains 

• incentives and support. 

Our approach to selecting interviewees and interviewing them assumed that differences in farmers’ 

perceptions and responses to choice options would arise from differences in their biophysical 

context and the nature of their farming systems. Consequently, interviewee selection and the 

interviews themselves were guided by the principles of convergent interviewing (Dick 1998).  

Convergent interviewing is a dialectical process that uses laddering techniques (Grunert & Grunert 

1995) to identify similar and dissimilar patterns in people’s reasoning on a topic. Convergent 

interviewing is unstructured in terms of the content of the interview. Laddering techniques are 

employed in the interview to systematically explore the reasoning underlying the decisions and 

actions of the interviewee. Laddering allows the interviewer to probe for the reasons underpinning 

interviewees’ perceptions by asking a series of open-ended ‘why’ questions, while convergent 

interviewing relies on comparing responses from different interviewees to identify similarities in 

their patterns of reasoning. Interviews continue until ‘saturation’ is reached, which occurs when 

patterns in reasoning keep repeating and no new patterns emerge (Dick 1998). 
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Given our approach, success in convergent interviewing depended on selecting interviewees from 

contexts that span a range of biophysical contexts and farming systems. Consequently, we 

selected interviewees with farms that differed in size, topography, and enterprise type. Hence, 

interviews were carried out across four key regions in New Zealand as identified by TNC: 

Northland, Waikato, Hawke’s Bay, and Nelson/Tasman. The landowners interviewed were selected 

from The Nature Conservancy, Sustainable Hawke’s Bay, and Bioeconomy Science Institute 

contacts and networks. After completing 32 interviews, patterns in reasoning were beginning to 

repeat, and we judged that saturation had been reached.  

All the interviews were recorded and transcribed using Sonix.ai. The interview transcripts were 

used to code the data into themes or categories by a single coder using NVivo. A mix of inductive 

and deductive coding was used, starting with the key themes identified in the project brief and 

expanding through emerging and recurring additional themes in the interviews. 

Table 1. High-level summary of the number, type, and location of the farms where the landowners 
were interviewed (type of farm is the primary farming or land-use activity) 

Region Dairy Grazing Horticulture Lifestyle Forestry Total 

Northland 3 3 - - - 6 

Waikato 5 4 - - - 9 

Hawke’s Bay - 7 - 1 - 8 

Nelson/Tasman 1 3 1 3 1 9 

4.2 Choice experiment 

4.2.1 Overview 

To understand how landholders make decisions about participating in native restoration 

programmes, we used a discrete choice experiment, which is based on random utility theory 

(Louviere et al. 2010). Under random utility theory, individuals are assumed to choose the option 

that provides them with the greatest perceived utility, based on the attributes of each alternative 

and the trade-offs they are willing to make (McFadden 1974). This framework is well suited to 

analysing landholder decision-making, which often involves motivations beyond simple profit 

maximisation. Empirical research shows that landholders are influenced by both monetary and 

non-monetary considerations when adopting native restoration and other conservation practices 

(Greiner 2023; Polyakov et al. 2024), and that those with strong environmental motivations may 

willingly forgo financial gain in favour of improved environmental outcomes (Chouinard et al. 2008).  

A discrete choice experiment provides a structured way to quantify these trade-offs. By presenting 

respondents with a series of hypothetical programme scenarios defined by different combinations 

of attributes, the method allows researchers to infer the relative importance of programme features, 

estimate preferences in an interpretable way, and derive WTA measures for different restoration 

options. The design followed established best-practice guidelines for stated preference research, 

including those described in Hensher et al. (2015) and (Johnston et al. 2017). 

4.2.2 Attributes and attribute levels 

Drawing on the literature review, the project’s aims, and insights from initial landowner interviews, 

we developed a list of potential attributes and an initial candidate structure for the choice 

experiment. The experiment was to be framed as a hypothetical restoration programme in which 
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the landowner would sign a contract with an NGO, outlining the responsibilities of each party for 

different aspects of the restoration. This initial design was discussed with TNC, and it was agreed 

that the survey would be administered separately for three restoration types: native reforestation, 

wetland restoration, and riparian planting.  

The agreed attributes included: contract length (10 or 20 years); responsibility for establishing 

native restoration (landowner or programme); responsibility for maintenance (landowner or 

programme); and, for native reforestation, the option to plant a mix of native and exotic species. 

The payment mechanism was defined as periodic annual payments over the duration of the 

contract. Based on previous studies, the payment attribute comprised six levels ranging from $100 

to $3,000 per year per hectare (or per kilometre of riparian buffer at least 5 m wide). For scenarios 

in which the programme undertook establishment activities, the maximum payment level was 

capped at $1,500 to maintain realistic cost structures. Unless otherwise stated, the dollar symbol 

($) denotes New Zealand dollars. 

The response format included a yes/no participation decision as well as a measure of the extent of 

participation, either the area of native reforestation or wetland restoration, or the length of riparian 

planting a landholder would be willing to commit to under each programme scenario. 

This initial design was incorporated into the draft survey instrument and tested through eight one-

on-one cognitive interviews with rural landholders, in which participants were asked to complete 

the survey while discussing their interpretation of the questions and response options. 

Respondents generally understood the choice task and the overall programme structure, but 

several issues relating to clarity and usability emerged. In particular, participants commented that 

the amount of information was overwhelming and that the choice cards appeared too busy. Some 

respondents also indicated that they would prefer to be able to express uncertainty about 

participating rather than committing to a strict yes/no response; this issue was noted but not 

addressed at this revision stage. In addition, a few raised concerns about control over specific 

management decisions, such as the use of 1080 or particular fencing standards. These findings 

were reviewed in a subsequent workshop with TNC, leading to refinements to both the survey 

instrument and the attribute set. Furthermore, we consolidated establishment and maintenance 

into a single attribute, as suggested by TNC. 

A revised design was developed and pilot-tested. The follow-up discussion with TNC resulted in 

minor adjustments to wording and presentation, but did not require changes to the attribute set. 

Feedback from the cognitive interviews suggested that respondents preferred expressing the 

strength of their preference rather than making a strict binary choice. Accordingly, after the pilot, 

we incorporated a four-level response scale (‘Definitely not’, ‘Probably not’, ‘Probably yes’, 

‘Definitely yes’). The final choice experiment design is summarised in Table 2. 
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Table 2. Attributes and attribute levels 

Attributes  Restoration types Attribute levels 

Species (only for native 
reforestation) 

Native reforestation • Only natives 

• Mix of natives and exotics 

Establishment & 
maintenance 

Native reforestation,  

wetland restoration,  

riparian planting 

• The landowner is responsible 

• The programme is responsible 

Contract length Native reforestation,  

wetland restoration, 

riparian planting 

• 10 years 

• 20 years 

Annual payments 

 

Native reforestation,  

wetland restoration  

$100, $300, $700, $1,500, and $3,000 per hectare per 
year for the length of the contract. If the programme is 
responsible for establishment and maintenance, the 
$3,000 payment is not included. 

Riparian planting $100, $300, $700, $1,500, and $3,000 per year per 
kilometre of riparian buffer for the length of the 
contract. If the programme is responsible for 
establishment and maintenance, the $3,000 payment is 
not included.  

4.2.3 Experimental design 

We used a status quo plus one (SQ+1) design, in which each choice task presented a choice 

about whether to participate in a hypothetical programme, with a negative answer indicating the 

status quo. Although presenting more alternatives can yield more information per task, the SQ+1 

format aligns more closely with real-world scenarios where landholders typically face a decision 

about whether to participate in a programme, and it reduces cognitive load. Furthermore, incentive 

compatibility is preserved, helping reduce potential overestimation of WTA (Carson & Groves 

2007; Johnston et al. 2017).  

This design has been adopted in several recent studies, including that by Johnston et al. (2023), 

who examined participation by Baltimore households in water-saving strategies; by Polyakov et al. 

(2024), who analysed New Zealand landholders’ participation in native tree-planting programmes; 

and by Greiner et al. (2026), who quantified incentives for coastal wetland restoration in Australia. 

When a respondent selects a participation option, we ask what area of land they would commit to 

this version of the programme (Latacz-Lohmann & Breustedt 2019; Greiner 2023; Polyakov et al. 

2024; Greiner et al. 2026), which enabled us to analyse not only if the landowners are willing to 

participate in the programme but also their scale of participation.  

The experimental design was created in NGENE software (ChoiceMetrics 2024) using D-efficient 

algorithms. Attribute definitions and levels were based on the literature, project objectives, and 

qualitative interviews. Initial priors were informed by previous studies and were refined using 

results from cognitive interviews and a pilot survey. The final designs for each restoration type 

consisted of 16 choice tasks, divided into two blocks. Each respondent was shown one block and 

therefore completed eight choice situations. This number was consistent with prior studies using 

SQ+1 designs and was confirmed as manageable during cognitive testing. 

To assess the precision expected from the design under the assumed priors, we report the S-

estimate (Scarpa & Rose 2008). The S-estimate is a local design-efficiency diagnostic indicating 

the approximate number of independent choice observations required for stable parameter 

recovery under the assumed priors and experimental design; it should not be interpreted as a 

recommended survey sample size for statistical inference. Because our design split the eight tasks 
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into two blocks and each respondent saw only one block, the implied number of independent 

choice observations is approximately twice the S-estimate. The S-estimates for the final designs 

were: native reforestation: S = 55.2 (required sample c. 111); wetland restoration: S = 10.5 

(required sample c. 21); riparian planting: S = 12.6 (required sample c. 26). These values are 

reported solely as indicators of relative design efficiency. 

4.2.4 Developing the questionnaire 

The survey instrument was developed iteratively through internal review, discussions with TNC, 

and cognitive testing with landholders. Development discussions focused on balancing two 

concerns. First, respondents should understand what they are choosing, including programme 

responsibilities and realistic cost implications. Second, the survey needed to remain manageable, 

as voluntary online surveys risk dropout if they are too demanding. 

Because restoration costs are highly heterogeneous and landowners generally have superior 

knowledge of the costs on their own properties, we included a question asking respondents to 

estimate establishment and maintenance costs. This allowed us to assess whether participants 

understood the implications of their choices without burdening them with extensive cost information 

upfront. 

The final survey instrument included the following components. 

1 Introduction and consent: Respondents were informed about the purpose of the survey, 

confidentiality, and incentives. 

2 Land characteristics and restoration opportunities: Respondents indicated whether their 

property contained wet areas, waterways, remnant vegetation, or eroded or marginal land 

(including areas already fenced or planted). Their answers were used to allocate them to the 

relevant restoration type(s). 

3 Background information: Respondents received a concise description of the relevant 

restoration programme, including the contract framework and the respective responsibilities of 

the NGO and the landowner. Key attributes were briefly explained. Respondents were then 

asked whether they would ever consider participating in a restoration programme. Those 

indicating they would never participate, regardless of support, were routed directly to 

debriefing questions. 

4 Cheap talk script: Before commencing the choice tasks, respondents were presented with a 

cheap-talk script that reminded them of the hypothetical nature of the programme scenarios 

and noted that individuals sometimes overstate their likelihood of enrolment in surveys relative 

to real-world decisions.  

5 Choice experiment: Respondents completed eight hypothetical programme scenarios for the 

restoration type assigned to them. For each scenario they were shown a choice card 

displaying programme attributes. First, they indicated whether they would enrol in the 

programme; if they chose to participate, they then allocated the land area (hectares) for native 

reforestation or wetland restoration, or length (kilometres) for riparian planting they would 

commit to. 

6 Debriefing questions: Respondents who consistently selected the status quo option were 

asked to explain their rationale to identify possible protest responses. Those who selected 

participation in at least one scenario were asked about their motivations for participating. 

7 Programme participation and restoration experience: Respondents reported whether they had 

previously taken part in restoration support programmes and whether they had experience in 
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related activities. They also provided their own estimates of establishment and maintenance 

costs, enabling us to assess whether their choices aligned with their understanding of the cost 

implications. 

8 Property and respondent characteristics: For respondents not part of the Survey of Rural 

Decision Makers panel, information was collected on farm size, terrain, existing plantings, land 

use, and other relevant characteristics. 

The questionnaire was approved by the Manaaki Whenua – Landcare Research Human Ethics 

Committee (approval number 2526/02). The review process adheres to the Code of Ethics of the 

New Zealand Association of Social Science Researchers, which mandates informed consent, 

voluntary participation, and protection of privacy and confidentiality. 

The survey instrument underwent several stages of pre-testing. Eight cognitive interviews with rural 

landholders examined comprehension of the background information, programme framing, and 

choice tasks. Following a workshop with TNC, revisions were made to the presentation, wording, 

and routing logic, ensuring that respondents who selected not to participate in restoration provided 

information on their reasons and responded to questions about their past participation in 

restoration programmes and their knowledge of restoration and maintenance costs. Overall, this 

iterative development process ensured the final survey instrument was understandable, realistic, 

and suitable for eliciting reliable measures of landholder preferences. The final version of the 

survey instrument is presented in Appendix 2. 

4.2.5 Sampling and survey implementation 

We developed the online survey using the Qualtrics survey platform (www.qualtrics.com). We 

administered the survey to a sample of farmers (except forest owners) and lifestyle block owners 

whose farm/block was greater than 3 ha, who participated in the 2025 wave of the biennial Survey 

of Rural Decision Makers, and who agreed to participate in additional surveys. The 3-hectare 

threshold was applied because smaller properties are unlikely to support meaningful revegetation 

at scale; 13.6% of SRDM respondents (excluding forestry) fell below this threshold, the large 

majority of whom were lifestyle block owners.  

We invited potential respondents to participate in the survey via an email that explained its 

purpose, making it clear that participation was voluntary and that all responses would be kept 

confidential. To acknowledge respondents’ time, we donated $10 to the Rural Support Trust for 

each completed survey (up to $1,000 in total), and a prize draw for a $500 supermarket voucher. 

This approach has yielded very high response rates for the base Survey of Rural Decision Makers 

(Stahlmann-Brown 2021).  

Invitations to participate in the pilot survey were sent to 200 randomly selected participants on 11 

November 2025. The reminder was sent on 19 November 2025. We used 50 responses to the pilot 

survey to update the main design. We sent the invitations to participate in the main survey to 500 

randomly selected participants on 21 November 2025 and 833 participants on 25 November 2025. 

The reminder was sent on 2 December 2025, and the survey was closed on 9 December 2025.  

Across the pilot and main waves combined, 601 respondents started the survey, and 403 

completed it. This corresponds to an overall response rate of 40% (relative to invitations) and a 

completion rate of 67% among those who started the survey.  

The final sample reflects multiple stages of selection from the broader population of New Zealand 

landholders. Of the 2,794 respondents to the 2025 SRDM wave, 1,842 (66%) agreed to participate 
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in additional surveys. Of these, 1,533 met the eligibility criteria (≥3 ha, non-forestry operations), 

forming the sampling frame for this study. The sampling frame is based on the SRDM panel, which 

is designed to be broadly representative across observable characteristics such as farm size, 

region, and industry (see Tables A4.1, A4.2 and A4.3 in Appendix 4). While participation in the 

panel and follow-up surveys is voluntary, there is no strong prior reason to expect systematic bias 

in revegetation preferences arising from these selection stages. 

The realised sample consists of those who responded to the survey invitation and completed the 

questionnaire. Available comparisons indicate that respondents are broadly similar to the eligible 

sample on observable characteristics (Table A4.3 in Appendix 4), although non-response or non-

completion may reflect time constraints or survey burden. 

In the absence of information on the drivers of non-response, the direction and magnitude of any 

resulting bias cannot be determined. As a simple reference point, assuming that all non-

respondents are unwilling to participate would yield a conservative lower-bound estimate of 

participation, although this assumption is unlikely to hold in practice. 

Of the 403 completed responses, four were removed due to internally inconsistent answers and a 

further 44 were classified as protest responses and excluded from the choice experiment analysis 

(see Section 4.2.6). In addition, around 100 respondents indicated that they were not interested in 

participating in revegetation programmes and were therefore not included in the choice experiment 

analysis. This group provides an additional reference point when interpreting participation rates, as 

it reflects a stated lack of interest within the responding sample. The final estimation sample 

consists of 255 respondents: 142 for native reforestation, 47 for wetland restoration, and 66 for 

riparian planting. 

While these sample sizes are adequate for estimating the main model specifications, they are 

relatively small for choice experiment studies, particularly for the wetland and riparian subsamples, 

which constrains the complexity of models that can be reliably estimated and limits statistical 

power to detect heterogeneity in preferences. The implications of these limitations are discussed 

alongside the results. 

4.2.6 Survey data preparation and variable construction 

Prior to estimation, the survey data were cleaned to ensure internal consistency and to align 

responses with feasible land-use decisions. Respondents who indicated enrolment areas or 

lengths exceeding the property's total area were removed from the analysis. 

Participation intentions were elicited using a four-point Likert scale (‘Definitely not’, ‘Probably not’, 

‘Probably yes’, ‘Definitely yes’). For the econometric analysis, responses were recoded into a 

binary participation indicator, with the two positive responses classified as ‘yes’ and the two 

negative responses classified as ‘no’. In addition, respondents who indicated willingness to 

participate but reported a committed area or length smaller than 0.05 ha (or km) were reclassified 

as non-participants, as such small commitments are unlikely to reflect meaningful programme 

engagement. 

To distinguish true protest responses from very high compensation requirements, we classified 

respondents who always chose the opt-out alternative based on their stated motivations. Following 

Villanueva et al. (2017) and Ferreira and Gallagher (2010), reasons reflecting real economic costs, 

risks, or burdens, such as high time or maintenance costs, financial losses, lack of interest, 

concerns about complexity or uncertainty, and concerns about losing control over land (unless 
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explicitly stated as an unconditional refusal), were treated as valid preferences indicating that 

higher compensation would be required for participation.  

In contrast, reasons indicating rejection of the scenario, regardless of compensation, were 

classified as protests. These included responses showing that the programme was inapplicable to 

the respondent (e.g. ‘my land is not suitable’), misunderstandings about the programme, or 

principled objections to the scheme design (e.g. opposition to the programme owning carbon 

credits). Respondents identified as protesters were excluded from the choice experiment analysis. 

In addition to the programme attributes included in the choice experiment, two farm-level 

characteristics (from the Survey of Rural Decision Makers) were incorporated into the analysis: 

farm size and topography (steepness). Farm size captures the total area and reflects constraints 

on the scale of participation. Topography was constructed from respondents’ self-reported land 

characteristics, allowing multiple selections for flat, rolling, and steep terrain. These categories 

were coded as –1 (flat), 0 (rolling), and 1 (steep), respectively. When multiple terrain types were 

selected, the steepness measure was computed as the average of the selected categories (e.g. 

flat and steep yielded a value of 0, and rolling and steep yielded a value of 0.5), providing a 

continuous indicator of overall terrain steepness. 

A range of socio-demographic variables, including age, education, and farming experience, were 

explored in preliminary model specifications. These variables were not retained in the final models 

because they were generally statistically insignificant in these samples, increased model 

complexity without improving fit, and were not readily observable or actionable from a policy design 

perspective. However, the absence of statistical significance should not be interpreted as evidence 

that these characteristics do not influence preferences; given the relatively small sample sizes 

available for each restoration type (142, 47, and 66 respondents), the analysis may have had 

limited statistical power to detect heterogeneity associated with socio-demographic characteristics. 

It therefore remains possible that meaningful demographic differences in preferences exist but 

could not be detected within the constraints of this study. In contrast, farm size and topography are 

directly relevant for targeting and tailoring revegetation programmes and were retained in the final 

specifications. 

For the Poisson hurdle models, the extent of enrolment (area or length) was expressed in units of 

one-tenth of a hectare or kilometre and rounded to the nearest integer to facilitate estimation. 

Predicted outcomes and marginal effects are subsequently reported in hectares or kilometres for 

ease of interpretation; details of this scaling are discussed alongside the respective model results. 

Of the initial sample, we removed four respondents due to internally inconsistent responses 

(reported enrolment exceeding total farm area). A further 44 respondents were classified as 

protesters based on stated motivations and excluded from the choice experiment analysis. The 

final estimation sample consists of 255 respondents, including 142 for native reforestation, 47 for 

wetland restoration, and 66 for riparian planting. 

4.2.7 Empirical analysis 

Choice experiments typically generate discrete data in which respondents select the option among 

several that maximises their utility. Within a random utility framework, such data are commonly 

analysed using multinomial logit, mixed logit, or latent class models to estimate willingness-to-pay 

or willingness-to-accept (WTA) measures for environmental programmes. In this study, however, 

respondents faced a two-stage decision: (1) whether to participate in a restoration programme, and 

(2) how much land they would enrol if they did participate. Analysing participation alone therefore 

provides an incomplete picture of programme impacts, as incentives may influence both uptake 
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and area committed. This two-stage decision can be analysed using hurdle models. While the 

participation component of the hurdle model also includes a logit specification, it does not typically 

incorporate random preference heterogeneity and is not designed for welfare-consistent WTA 

estimation. 

To analyse both preference heterogeneity and the two-part decision, we estimate both a mixed 

logit model in WTA space and a Poisson hurdle model. The mixed logit model in WTA space 

allows us to recover heterogeneous participation preferences and welfare measures. Accounting 

for heterogeneity in preferences across respondents is particularly important given variation in farm 

systems and opportunity costs, and the WTA-space specification yields coefficients that are 

directly interpretable as marginal compensation for programme attributes. We then model the 

intensive margin using a hurdle Poisson specification of area (or length) committed, conditional on 

participation. This model captures how programme attributes and farm characteristics influence 

both the probability of participation (without modelling random preference heterogeneity) and the 

scale of enrolment, thereby complementing the mixed logit results and providing a more complete 

assessment of programme impacts. 

Participation decisions and willingness to accept estimates 

We first analyse participation decisions using a mixed logit model, which allows preferences for 

participation to vary across landowners. The model is estimated in WTA space, meaning that all 

coefficients are scaled relative to the payment attribute so that programme attributes are 

expressed directly in monetary terms, as compensation required by landholders. The technical 

details of the mixed logit model and models in the WTA space are provided in Appendix 3.  

The experimental design follows an SQ+1 structure, whereby respondents choose between 

participating in a restoration programme and a ‘no participation’ option. Choosing not to participate 

means receiving zero payment, but does not specify values for other attributes, such as contract 

length, species, or who undertakes the work. These implicit attribute levels are unidentifiable in the 

status quo because they always occur together and never appear in defined hypothetical 

restoration programmes in combination with alternative levels of other attributes.  

We therefore define a reference programme with explicit attribute levels that occur in the 

hypothetical alternatives, which we treat as reference levels (Cortés-Capano et al. 2021; Johnston 

et al. 2023; Polyakov et al. 2024). The reference levels are: landholders undertake the work, only 

native species are planted (for native reforestation), and the contract length is 10 years. These 

correspond to the base levels in the experimental design.  

The alternative-specific constant (ASC) is defined for the restoration alternative (ASC-

participation). Estimated in WTA space, it reflects the compensation required for landholders to 

move from non-participation to participating in the reference programme. We model unobservable 

heterogeneity in baseline participation by specifying the ASC as a random parameter, and 

observable heterogeneity by interacting it with selected property characteristics (Hensher et al. 

2015; Cortés-Capano et al. 2021; Johnston et al. 2023). These interactions shift the mean of the 

ASC depending on observed characteristics, identifying systematic differences in baseline 

participation propensity, while the random component captures remaining unobserved 

heterogeneity. 

The programme attributes are also modelled as normally distributed random parameters in WTA 

space. The means of these coefficients represent the average change in required compensation 

relative to the reference programme design. Negative coefficients indicate that landholders require 

higher compensation to accept the attribute level relative to the reference, while positive 
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coefficients indicate lower required compensation. For example, a negative coefficient on the 20-

year contract length implies that additional compensation is required relative to the 10-year 

baseline. The estimated standard deviations capture the extent of heterogeneity in landholders’ 

responses to each programme feature. We also estimated extended specifications that interacted 

selected property characteristics with programme attributes to examine observable heterogeneity 

in attribute-level preferences. These results are reported in Appendix X but are not presented in 

the main text because they yielded little additional explanatory power relative to the more 

parsimonious specification. 

Area (or length) committed conditional on participation 

To analyse both participation and the extent of land enrolment, we extend the participation model 

to a double-hurdle framework (Cragg 1971). This approach explicitly reflects the two-stage 

decision process observed in the survey, in which landholders first decide whether to participate 

and then determine how much land or length of waterway to enrol. 

The first component of the hurdle model represents the participation decision and is specified as a 

logit model with a random intercept, consistent with the mixed logit participation analysis described 

above. The second component models participants’ commitment, conditional on participation, 

measured as either the area of land or the length of waterway committed. 

A hurdle framework is appropriate because the dependent variable (area or length committed) is 

non-negative, and zero observations arise from non-participation rather than from zero 

commitment by participating landholders. Commitment is modelled using a Poisson distribution, 

which is suited to modelling non-negative outcomes. A likelihood-ratio test did not reject the null 

hypothesis that a negative binomial specification offers no improvement over the Poisson 

specification, supporting the use of the more parsimonious Poisson hurdle model. This modelling 

approach has been widely used in environmental economics, where both participation and 

commitment depend on programme attributes and land characteristics (Wei et al. 2016; 

Wongprawmas et al. 2016; Polyakov et al. 2024; Greiner et al. 2026). 

The results are presented using marginal effects because coefficients from hurdle models are not 

directly interpretable. These effects capture the predicted change in (i) the probability of 

participation and (ii) the expected area or length committed by participating landholders, in 

response to changes in programme attributes or property characteristics. Marginal effects are 

evaluated for a representative (median) property at reference attribute levels and are reported for 

each type of native revegetation. Together, these results provide policy-relevant insights into how 

alternative programme designs influence both programme uptake and the extent of native 

revegetation. Technical details and coefficient estimates are reported in Appendix 3.  
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5 Results 

5.1 Interview results 

The results of the interviews were coded into 14 themes and 10 sub-themes (Table 3). The 

themes, with sub-themes in parentheses, were: barriers, collective action, decision-making, drains, 

fencing, incentives, and support (community and not-for-profit support, premiums, red lines, and 

system challenges), native bush (management, pest control, and right tree, right place), natural 

disasters, non-native planting, steep country (including erosion), the farm (farm aspirations, 

geophysical characteristics, and human-induced issues), waterways, and wetlands. A short 

summary of the critical messages from each of the themes and sub-themes follows. 

Table 3. Interview themes and sub-themes 

Barriers Native bush 

Collective action • management 

Decision-making • pest control, 

Drains • right tree, right place 

Fencing Non-native planting 

Incentives and Support The farm 

• community • farm aspirations 

• not-for-profit • geophysical characteristics 

• premiums • human-induced issues 

• red lines Waterways 

• system challenges Wetlands 

Natural disasters Steep country  

 • erosion 

5.1.1 The farms 

The physical and operational characteristics of individual farms fundamentally shape both 

restoration capacity and approach, with property size, topography, enterprise type, and ownership 

structure creating distinct opportunities and constraints. Farm sizes in this study ranged from small 

lifestyle blocks (3-4 ha) to substantial stations (over 1,000 ha), with larger properties generally 

demonstrating greater capacity to retire marginal land whereas smaller operations must maximise 

every productive hectare. Enterprise diversity appears common with, for example, many farmers 

running multiple types and classes of stock (sheep, beef, dairy, deer) or combining livestock with 

forestry, creating complex management requirements that constrain the time available for planting 

work. 

Geographical factors profoundly influence restoration opportunities and approaches. Generalising, 

northern properties manage heavier soils and higher pest pressure, eastern regions contend with 

erosion-prone hill country, while southern farms appear to balance productive capacity with 

conservation goals. Proximity to urban areas, conservation land, or sensitive waterways creates 

additional environmental expectations.  

Underlying geology, soil characteristics, and hydrology fundamentally constrain and shape 

restoration possibilities, with farmers demonstrating sophisticated understanding of their land's 
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physical characteristics. Soil types range from free-draining volcanic pumice to heavy clay, peat, 

and sand, each presenting distinct challenges for native establishment. Clay soils create 

waterlogging and instability, sandy soils suffer drought stress, while peat requires specialised 

management. Historical modifications, particularly drainage installation and wetland conversion, 

shape current land-use options, as removing or maintaining drain systems involves expensive, 

irreversible commitments. Hydrology complexity emerged clearly, with farmers describing spring-

fed areas, seasonal seeps, and shifting water tables that make some zones unpredictable for 

planting, despite surface appearance. 

Farmers articulated diverse visions for their land's future, ranging from maximum production 

efficiency to comprehensive ecological restoration, with most seeking some balance between 

economic necessity and environmental enhancement. Long-term aspirations frequently centred on 

legacy, leaving the land ‘in better condition than we found it’ and creating something future 

generations could be proud of, whether or not family succession occurs. Family ownership 

spanning multiple generations was associated with longer-term restoration perspectives, while 

recent purchasers, sharemilkers, and contract milkers typically prioritised establishing economic 

viability over environmental enhancement.  

Economic viability remained non-negotiable for most, with aspirations for environmental 

enhancement explicitly contingent on maintaining profitability. One farmer noted that the farm 

needs to be ‘a reliable income earner for our family’. Interestingly, several participants described 

how restoration work provides personal satisfaction and meaning beyond economic returns, 

suggesting that non-financial values increasingly motivate environmental investment even among 

commercially focused farmers. 

Various human-created challenges complicate native restoration beyond the immediate technical 

work of establishing plantings. Rates emerged as a persistent concern. Legal disputes over land 

ownership and cultural significance created substantial stress for some farmers, requiring 

expensive archaeological surveys and court proceedings to resolve. Neighbouring land uses 

generate frustration when adjacent forestry operations, lifestyle blocks, or conservation areas 

create pest sources (deer, pigs, weeds) that undermine on-farm control efforts. Contractual and 

tenancy arrangements constrain restoration options. 

5.1.2 Native bush 

Existing native bush on farms ranged from small remnant patches to extensive forest areas, with 

most farmers expressing pride in these features while acknowledging ongoing management 

challenges. Many properties contain both original bush and regenerating areas, with regeneration 

often occurring in fenced-off gullies or steep terrain previously grazed but now protected. Species 

composition reflects regional patterns. Northern properties feature kauri, tōtara, and kahikatea, 

where moisture permits, while east coast properties contain podocarp-beech mixes, and southern 

regions show more hardwood-dominated forests. Farmers described both intentional conservation 

(QE II covenants, voluntary protection) and incidental preservation (bush on terrain too steep to 

clear).  

The practical realities of establishing and maintaining native plantings demand attention to species 

selection, site preparation, weed control, pest management, and aftercare that many farmers 

struggle to provide. Successful practitioners emphasise the critical importance of eco-sourcing, 

with several participants running small nurseries to grow locally appropriate species rather than 

relying on commercial suppliers. Site preparation varies widely but consistently emerges as crucial. 

Farmers describe both failures from inadequate preparation and successes from thorough weed 

suppression before planting. The 2–3-year establishment period requires constant pest control. 
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Managing introduced animal and plant pests is an ongoing, resource-intensive aspect of 

successful native planting, with farmers describing constant battles against browsers, predators, 

and invasive weeds. Ungulate pressure (particularly deer, goats, pigs) emerged as the primary 

animal threat, with several farmers stating that ‘you're wasting your time’ planting natives without 

addressing browser populations. Pest control approaches range from intensive (contracted 

helicopter shooting, extensive trap networks) to minimal (opportunistic shooting), with effectiveness 

varying accordingly. Possums receive particular attention given their impact on both native 

vegetation and disease transmission (TB), though farmers noted significant reductions in possum 

control efforts following changes to government programmes. 

Plant pests create equally serious challenges, with old man's beard, blackberry, wilding pines, and 

various other invasives requiring constant management through spraying, mechanical removal, or 

competitive suppression through dense plantings. The scale of pest control work frequently 

overwhelms farmers' capacity, particularly when neighbours don't participate, or adjacent 

Department of Conservation land harbours pest populations. Several participants expressed 

frustration that environmental groups enthusiastically support planting but rarely assist with 

essential but unglamorous follow-up weed and pest control. Cost emerges as a limiting factor, with 

one farmer estimating $200–$300,000 needed for comprehensive drainage and associated pest 

management infrastructure.  

When deciding to plant native species, species selection decisions reflect farmers' evolving 

understanding of site conditions, climate constraints, pest pressure, and long-term objectives, with 

matching species to location emerging as critical for establishment success. Farmers described 

initial plantings that failed before discovering which species tolerate local conditions. Cold 

tolerance, drought resilience, and soil type are proving particularly important. Elevation, aspect, 

and moisture availability fundamentally constrain options. The tension between ideal ecological 

assemblages and practically achievable outcomes appears throughout the interviews, with many 

farmers settling for proven hardy pioneers (mānuka, kānuka, flax, cabbage tree) rather than more 

desirable but demanding species (tōtara, rimu, kauri). 

5.1.3 Wetlands 

Wetland identification, management, and restoration generated substantial debate, with farmers 

expressing confusion over definitions, uncertainty about regulatory implications, and varying 

willingness to protect or enhance these features. Defining wetlands proved contentious. Some 

farmers identified obvious swamps or peat bogs; others questioned whether seasonal damp areas, 

spring seeps, or rush-dominated paddocks qualified, noting that ‘technically the whole of Northland 

is a wetland’ given persistent moisture. Many properties contain remnant wetlands, often partially 

drained but retaining wetland vegetation, creating ambiguous management situations where stock 

access varies seasonally. Scale varies dramatically, from small seeps measured in square metres 

to extensive peat systems exceeding 40 ha.  

Farmers managing intact wetlands described both challenges (stock-bogging risk, reduced 

productive area) and values (biodiversity, water storage, sediment filtering), with attitudes ranging 

from viewing wetlands as waste areas to recognising them as farm assets. Restoration approaches 

typically involved stock exclusion through fencing and planting moisture-adapted natives 

(predominantly flax, carex, cabbage tree, kahikatea), though some farmers adopted hands-off 

strategies allowing natural regeneration. The regulatory environment relating to wetlands creates 

significant anxiety: farmers worry that formal identification might trigger permanent protection 

requirements or restrict future land-use options, leading some to avoid seeking technical 

assistance despite genuine interest in appropriate management.  
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Mangroves generated controversy, with farmers recognising their coastal protection value while 

resenting their spread into previously open channels and the regulatory prohibition on removal. 

The carbon potential of wetlands also received attention, though frustration emerged regarding 

New Zealand's lack of recognition of mangrove/marshland carbon credits, unlike international 

systems.  

5.1.4 Waterways 

Streams, rivers, and drainage features form the physical backbone of most native planting work, 

with riparian zones receiving the most attention due to both regulatory requirements and ecological 

importance. Waterways on study farms varied dramatically, from ephemeral trickles to major rivers 

with kilometres of frontage, though most properties contained multiple small tributaries rather than 

a single large watercourse. Riparian fencing has become ‘normalised’ through commercial 

requirements and regional council regulations. While riparian buffer width varies, 3–5 m appears to 

be an acceptable standard that provides adequate erosion protection and area to plant. 

Species selection for riparian zones typically emphasises moisture-tolerant natives (flax, carex, 

cabbage tree, karamū) in wet zones, graduating to hardier shrubs and canopy species on drier 

margins. Flood dynamics create complex planting challenges. Farmers described how plantings 

positioned too close to active channels wash out during floods, while adequate setbacks sacrifice 

potential grazing area. The multiple functions of waterways – stock water source, drainage 

corridor, wildlife habitat, and flood channel – create competing management priorities that riparian 

planting attempts to reconcile. 

5.1.5 Drains 

Drainage infrastructure reveals tensions, with farmers expressing both dependence on and 

frustration with artificial drainage systems. Some properties rely extensively on drain networks, 

requiring periodic maintenance every 3 to 5 years to prevent system failure. Farmers use different 

management approaches, including sand traps, buffer vegetation zones, and strategic placement, 

which balance drainage efficiency with what could be described as environmental protection. Drain 

maintenance creates ongoing costs and regulatory uncertainty. Farmers worry about council 

restrictions on clearing drains while needing to prevent sediment and vegetation buildup and 

resulting flooding. Some farmers successfully plant drain edges while maintaining function; others 

find that allowing wetlands to ‘build back up’ by not maintaining drains serves conservation goals. 

Fencing drains from stock has become standard practice, but debates continue over appropriate 

buffer widths and whether planted drains can adequately filter nutrients. Drain infrastructure, often 

installed generations ago, means farmers inherit systems that shape their land-use decisions. 

5.1.6 Fencing 

Fencing underpins most native planting initiatives, but cost and complexity create significant 

barriers. Farmers report highly variable costs depending on terrain, fence type, and whether work 

is contracted or self-completed, with simple two-wire electric systems costing dramatically less 

than seven-wire deer-proof installations. A transition from traditional post-and-batten to electric 

fencing has enabled broader riparian protection. However, fencing decisions involve complex 

trade-offs: wider setbacks from waterways provide better environmental outcomes but sacrifice 

productive land; permanent fencing commits landowners to long-term management obligations; 

and flood-prone areas require specialised approaches. Several farmers emphasised that fencing 

represents just the beginning of commitment, not the completion of restoration work. Contract 
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labour costs consistently represent major expenses, leading many farmers to complete fencing 

themselves despite time pressures. 

5.1.7 Decision-making 

Farmers' planting decisions balance environmental goals with operational needs and economics. 

Choices frequently relate to convenience factors, such as existing fencing, proximity to 

infrastructure, or areas already excluded from grazing. Economic considerations fundamentally 

shape decision-making, with many farmers explicitly stating that profitability must precede 

environmental investment. Several participants noted that restoration projects offer no financial 

return within a farming generation, making them impossible to justify without external support. 

Regulatory compliance drives some native planting. Climate and pest pressures increasingly 

influence species selection and timing, while intergenerational thinking plays a complex role: those 

with family succession plans show a greater willingness to invest in long-term projects. 

5.1.8 Non-native planting 

Many farmers incorporate exotic species, particularly poplars, willows, eucalypts, and production 

forestry into their land management, creating complex relationships between native restoration 

goals and practical necessities. Poplar poles emerged as the most common erosion control tool, 

valued for ease of establishment, ability to graze underneath, and proven soil stabilisation, though 

several farmers noted that plantings now reaching 40–50-year lifespans are beginning to fail. 

Willows generated more ambivalence, with farmers appreciating their fast growth and water 

absorption but becoming increasingly concerned about their invasive tendency and structural 

weakness in floods.  

Production forestry (radiata pine, redwood) occupies substantial areas on many properties, driven 

by economic returns and historical planting programmes, though several participants expressed 

regret about visual impact and harvest disruption. Eucalypts serve specialised roles as fast-

growing varieties for firewood or stabilisation, though with limited longevity. The tension between 

exotic and native planting manifests in several ways: economic returns favour exotics while 

aesthetic and ecological values favour natives; established exotic shelterbelts provide necessary 

stock protection that natives take decades to replicate; and some farmers described transitioning 

from exotics to natives as finances and confidence permit. 

5.1.9 Incentives and support 

Support for native planting reveals a patchwork of funding sources, technical assistance 

programmes, and material aid that farmers navigate with varying success and satisfaction. 

Regional councils appear to be primary supporters through cost-sharing arrangements, while other 

programmes variously provide plants, fencing materials, and labour support. Farmers consistently 

note that funding rarely covers ongoing maintenance or the administrative burden of applications, 

and programmes often end suddenly, leaving projects incomplete.  

Most satisfied farmers describe relationships with dedicated land management officers who 

provide multi-year support rather than one-off grants. The value of non-monetary support, such as 

expert advice, exceeds financial assistance. Farmers want practical field knowledge rather than 

theoretical guidance. Participants expressed frustration with consultants who ‘lived off the back’ of 

environmental funding without contributing meaningful outcomes. Several farmers completed 

substantial restoration work without external support, either through personal conviction or inability 
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to navigate funding systems. The disconnect between short-term project funding cycles and the 5–

10-year timeframe for successful establishment creates persistent problems. 

Community and not-for-profit support 

Community organisations and non-profit groups provide variable but sometimes crucial support for 

native planting efforts, ranging from practical plant donations to organised volunteer planting days. 

Informal community networks frequently prove most effective, with neighbours sharing seedlings, 

coordinating pest control, and providing mutual assistance during planting seasons. The 

relationship between Māori groups (iwi) and landowners varies, with some describing genuine 

partnership around culturally significant sites and others experiencing tension related to land 

claims or access rights. The most successful community partnerships appear to emerge 

organically around shared waterways or conservation goals rather than through formally mandated 

structures. 

Premiums or added benefits 

Market-based incentives for native planting remain limited and largely underdeveloped, with the 

Emissions Trading Scheme (ETS) dominating discussions despite its focus on exotic forestry. Most 

farmers with native plantings receive no direct financial return, viewing conservation work as 

separate from income generation. The ETS creates perverse incentives, as radiata pine generates 

substantially higher returns per hectare than native plantings, leading some farmers towards exotic 

species even when preferring natives aesthetically or ecologically. 

Red lines 

Farmers articulated clear boundaries for what support arrangements they would accept, with loss 

of control and permanent restrictions emerging as primary concerns. The prospect of permanent 

covenants generated concern. Farmers consistently emphasised needing to retain ultimate 

decision-making authority over their land, resisting approaches that felt imposed or prescriptive. 

Carbon credit ownership emerged as a specific non-negotiable. The ability to generate income 

from land remains paramount for most, particularly those with debt obligations, making proposals 

to retire productive land without compensation largely unviable. 

System challenges 

Navigating the policy, regulatory, and administrative landscape creates frustration, with complexity 

and uncertainty deterring participation. Farmers described frustration with constantly changing 

rules, programmes that disappear after initial funding, and requirements that feel disconnected 

from on-the-ground realities. 

5.1.10 Collective action 

Community-based approaches to conservation show mixed results across regions, ranging from 

highly functional collaborative groups to frustrating entanglements. Successful catchment groups 

demonstrate the value of collective pest control, shared resources, and coordinated planting days, 

with farmers appreciating neighbours who actively contribute rather than merely attending 

meetings. However, several farmers expressed disillusionment with what they perceived as 

‘meetings in woolsheds about nothing’, where tangible outcomes never materialised. Tensions 

emerge around equity of contribution, with some landowners noting that while they bear costs and 
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provide land access, paid coordinators and environmental consultants benefit financially without 

‘skin in the game’. The most effective collaborations appear to be informal, neighbour-to-neighbour 

arrangements. 

5.1.11 Barriers 

Farmers face multiple interconnected barriers to native planting, with funding and time constraints 

emerging as primary challenges. Many expressed frustration that while initial planting costs may be 

covered by grants, ongoing maintenance requirements can create an unsustainable financial and 

labour burden. Structural barriers compound these challenges: sharemilkers and contract milkers 

hesitate to invest in land they don't own, fencing costs remain prohibitive (particularly deer-proof 

fencing), and complex application processes deter participation. The lack of support for follow-up 

care creates a critical gap, as establishment success depends on 2–3 years of aftercare. Time 

poverty is also limiting, with farmers juggling competing priorities and finding it difficult to maintain 

both productive operations and environmental restoration. 

5.1.12 Natural disasters 

Recent extreme weather events, particularly Cyclones Gita and Gabrielle, profoundly shaped 

farmers' perspectives on native planting, revealing both the resilience and vulnerability of 

restoration efforts. Cyclone damage varied dramatically by location and planting maturity. Young 

plantings suffered high mortality, while established natives sometimes demonstrated remarkable 

recovery, bouncing back even after being buried or submerged. However, several farmers 

described devastating losses that eliminated years of restoration work in hours, including entire 

fenced areas washing away, mature trees being uprooted, and hillside slips carrying plantings 

downslope.  

The experiences generated mixed conclusions: some farmers gained confidence in natives' flood 

resilience (particularly flax, which performed well in terms of slowing water and trapping debris), 

while others concluded that ‘when you have a big weather event, it doesn't matter what you plant’, 

as even well-established vegetation cannot prevent catastrophic erosion on certain soil types. 

Post-cyclone recovery efforts created both opportunities (damaged areas requiring replanting) and 

challenges (limited resources for re-establishment, fence damage requiring expensive repairs). 

The events reinforced for many farmers that native restoration requires multi-decadal timelines to 

provide meaningful erosion protection, as young plantings offer minimal soil stabilisation.  

5.1.13 Steep slopes and erosion 

Steep and marginal land features prominently in native planting decisions, representing both the 

greatest restoration challenge and an opportunity for farmers managing erosion-prone terrain. Hill 

country (Class 6-7 land-use capability) is particularly vulnerable to slips and erosion, especially on 

properties with hard clay soils, papa rock (soft mudstone), or shallow topsoil overlying bedrock that 

becomes unstable when saturated. Many farmers described how steep gullies and faces exclude 

productive use, making them logical candidates for retirement and revegetation, although access 

difficulties complicate establishment and maintenance. Erosion control motivations dominate steep 

country planting, with farmers prioritising soil stabilisation. 

Soil erosion drives many native planting decisions, with farmers seeking vegetation solutions to 

persistent land degradation problems. Slips and slumps occur with regularity on certain soil types 

and slopes, particularly during extreme rainfall events, stripping topsoil and creating bare scars that 

take years to revegetate naturally. Farmers described various erosion manifestations: riverbank 
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undercutting that threatens infrastructure; hillside slumping that creates dangerous conditions and 

reduces productive area; and gully erosion that expands over time without intervention. Native 

planting represents one strategy among several (including drainage improvement, stock exclusion, 

and structural engineering) for addressing erosion. 

5.2 Survey descriptive statistics 

5.2.1 Respondent characteristics 

The average decision-maker sent an invitation to the survey is a 63-year-old male of European 

descent who is a third-generation farmer with a post-secondary qualification (see Table A4.1 in 

Appendix 4). More specifically: 

• 90% of these decision-makers are of European descent / New Zealand Europeans, 5% are 

of Māori descent, and less than 1% are of either Pacific or Asian descent 

• 23% are first-generation farmers, 13% are second-generation, 22% are third-generation, 

20% are fourth-generation, 12% are fifth-generation, and less than 10% are sixth or more 

generation 

• 2% of the respondents have some secondary education, 16% completed secondary school, 

14% completed a certificate, 17% completed a diploma, 29% completed a bachelor’s 

degree, 10% completed an honours/post-graduate certificate, 10% completed a master’s 

degree, and 4% completed a doctoral degree.  

Those who responded to the survey and were not included in the choice experiment analysis are 

slightly older than the average (65.9 years old, t-stat = 3.93), while those who did not respond to 

the survey are slightly younger than the average (62.4 years-old, t-stat = 1.98; see Table A4.1 in 

Appendix 4). There are some differences in highest educational achievement between those who 

responded and were included in the choice experiment (CE) analysis (hereafter the CE sub-

sample) versus the overall average decision-maker: secondary school is the highest education for 

9% vs.15.6% (t-stat = 2.68) of the CE sub-sample, honours/post-graduate certificate is the highest 

education for 13.4% vs. 9.7% (t-stat = 1.84) of the CE  sub-sample, and doctoral degree is the 

highest education for 6.7% vs 4.1% (t-stat = 1.94) of the CE sub-sample, versus the full sample. 

5.2.2 Land features 

The average decision-maker is a commercial livestock farmer operating on a 35-square-hectare 

block of land in the North Island. Sixty-percent of decision-makers described their land as flat, 52% 

as rolling, and 28% as steep. Sheep & beef farmers represent 40% of the sample, 17% of 

decision-makers operate in dairy, 3% farm other livestock, 2% are arable farmers, 6% are 

horticulture growers, 5% are in other sectors, and 27% are lifestyle block owners. Respondents in 

the CE sub-sample had larger properties on average than the full sample, and more respondents 

from other industries responded to the survey than the full sample of decision-makers (see 

Table A4.2 in Appendix 4). In comparison with available national statistics on commercial 

operations, the Survey of Rural Decision Makers CE sub-sample has fewer arable and horticulture 

farmers (Table A4.3 in Appendix 4). 

The distribution of operation size (in terms of land area) is highly skewed right (skewness = 11), 

with a median owned and/or leased area of 38.5 ha in the full sample and 43.7 ha in the CE sub-

sample. For this reason, the total area was divided into 10 bins to examine similarities and 

differences across the sub-samples (Table 4). Three bins held the largest and near-equal shares of 
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the full sample, each close to 15%: <5 ha (15.0%), 5 to <10 ha (15.3%), and 30 to <100 ha 

(15.2%). The ≥500 ha bin also held a sizeable share (12.5%). The CE sub-sample (Panel D) 

differed from the full sample in only one size class: it contained a smaller share of the smallest 

holdings, 11.0% against 15.0% in the <5 ha bin (t-stat = -1.7, P < 0.1). No other bin differed 

significantly. For instance, the 5 to <10 ha bin ranged from 14.4% to 15.5% across the sub-

samples, the 30 to <100 ha bin from 14.2% to 17.6%, and the ≥500 ha bin from 11.0% to 14.1%. 

Table 4. Hectares owned and/or leased by survey response and inclusion in choice experiment (CE) 
analysis  

Hectares 
owned/ 
leased 

Panel A: all 
eligible SRDM 
respondents 

Panel B: SRDM 
respondents who 
agreed to participate in 
additional surveys  

Panel C: those who 
responded to the TNC 
survey  

Panel D: respondents 
included in the CE 
analysis  

  % N % t-stat N % t-stat N % t-stat N 

<5 15.0% 349 16.1% 0.98 247 17.0% 1.24 102 11.0% -1.7* 28 

5-9.9 15.3% 357 14.4% -0.75 221 15.5% 0.11 93 14.9% -0.18 38 

10-14.9 7.0% 162 7.4% 0.51 113 5.8% -0.96 35 7.1% 0.06 18 

15-19.9 3.5% 81 3.3% -0.35 50 4.2% 0.82 25 4.3% 0.69 11 

20-29.9 5.7% 133 5.9% 0.31 91 6.5% 0.75 39 5.9% 0.11 15 

30-99.9 15.2% 354 14.2% -0.81 218 16.2% 0.59 97 17.6% 1.04 45 

100-199.9 9.7% 225 9.7% 0.01 148 9.7% 0.01 58 11.8% 1.08 30 

200-299.9 7.6% 176 7.8% 0.33 120 7.5% -0.04 45 7.1% -0.28 18 

300-499.9 8.6% 201 8.3% -0.36 127 6.7% -1.52 40 6.3% -1.27 16 

500+ 12.5% 292 12.8% 0.25 196 11.0% -1.01 66 14.1% 0.73 36 

Total  2330   1531   600   255 

Notes: Panel A is all eligible members of the SRDM panel. Panel B are eligible decision-makers who agreed to 
participate in additional surveys. Panel C is the sub-sample of decision-makers who responded to the survey. Panel D is 
the sub-sample of respondents who are included in the choice experiment analysis. Values in sub-samples Panels B to 
D are compared to values in Panel A using a parametric one-sample t-test. Significant differences are represented by 
stars where * P < 0.1, ** P < 0.05, *** P < 0.01. 

More than half of respondents have wetlands on their property, 71.8% have waterways, 26.3% 

have eroded or erosion-prone slopes, 38.7% have native bush remnants or blocks, and 36.8% 

have marginal or low-productive land (Table 6, Panel A). Those in the CE sub-sample have 

significantly more wetlands (t-stat = 2.35), waterways (t-stat = 3.04), eroded/erosion-prone land (t-

stat = 2.98), remnant blocks (t-stat = 3.09), and/or marginal land (t-stat = 3.87) than the full sample 

(Table 6, Panel B). Those not in the CE sub-sample have significantly fewer wetlands (t-stat = 

1.92), waterways (t-stat = 2.48), eroded/erosion-prone land (t-stat = 2.44), remnant blocks (t-stat = 

2.52), and/or marginal land (t-stat = 3.16) than the full sample (Table 6, Panel C).  

Among those asked about a reforestation programme, 42.1% have wetlands (9.1% not currently 

fenced), 56.5% have waterways (11.9% not currently fenced), 20.2% have eroded or erosion-

prone slopes, 34.4% have native bush remnant or blocks, and 33.8% have marginal or low-

productive land (Table 5, Panel A). Among those asked about a riparian planting programme, 

58.4% have wetlands (43% not currently fenced), 100% have waterways (100% not currently 

fenced), 32.2% have eroded or erosion-prone slopes, 44.6% have native bush remnant or blocks, 

and 35.6% have marginal or low-productive land. Among those asked about a wetland restoration 

programme, 100% have wetlands (100% not currently fenced), 86.7% have waterways (61.1% not 

currently fenced), 41.1% have eroded or erosion-prone slopes, 47.8% have native bush remnant or 

blocks, and 51.1% have marginal or low-productive land. 
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Table 5. Land-use features by restoration programme and inclusion in choice experiment (CE)  

Land-use feature 

All 
respondents 

(%) 

Restoration programme 

Reforestation 
(%) 

Riparian 
(%) 

Wetland (%) 

Panel A: Full sample 

Wetlands/wet areas 58.83 42.11 58.39 100 

 not currently fenced/planted 31.17 9.14 42.95 100 

 currently fenced/planted 34.17 36.29 32.89 27.78 

Waterways  71.83 56.51 100 86.67 

 not currently fenced/planted 41.17 11.91 100 61.11 

 currently fenced/planted 42.83 47.37 30.87 44.44 

Eroded or erosion-prone slopes 26.33 20.22 32.21 41.11 

Remnant, large blocks, or stands of native bush 
on or bordering property 

38.67 34.35 43.62 47.78 

Marginal or low-productive land 36.83 33.79 35.57 51.11 

N   600 361 149 90 

Panel B: CE sub-sample 

Wetlands/wet areas 63.53 50.70 65.15 100.00 

 not currently fenced/planted 40.78 16.20 51.52 100.00 

 currently fenced/planted 37.25 40.85 36.36 27.66 

Waterways  81.96 70.42 100.00 91.49 

 not currently fenced/planted 47.84 19.01 100.00 61.70 

 currently fenced/planted 49.80 57.04 39.39 42.55 

Eroded or erosion-prone slopes 36.08 30.28 36.36 53.19 

Remnant, large blocks, or stands of native bush 
on or bordering property 

49.80 49.30 51.52 48.94 

Marginal or low-productive land 50.59 51.41 42.42 59.57 

N   255 142 66 47 

Panel C: Non-CE sub-sample 

Wetlands/wet areas 48.41 36.53 53.01 100.00 

 not currently fenced/planted 24.06 4.57 36.14 100.00 

 currently fenced/planted 31.88 33.33 30.12 27.91 

Waterways  64.35 47.49 100.00 81.40 

 not currently fenced/planted 36.23 7.31 100.00 60.47 

 currently fenced/planted 37.68 41.10 24.10 46.51 

Eroded or erosion-prone slopes 19.13 13.70 28.92 27.91 

Remnant, large blocks, or stands of native bush 
on or bordering property 

30.43 24.66 37.35 46.51 

Marginal or low-productive land 26.67 22.37 30.12 41.86 

N   345 219 83 43 

Notes: The percentages do not sum to 100% because respondents could select more than one land feature. Panel A 
includes all respondents to the survey. Panel B is the sub-sample of respondents who are included in the choice 
experiment analysis. Panel C is the sub-sample of respondents who are not included in the choice experiment analysis. 
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5.2.3 Past experiences with restoration programmes 

 

Figure 1. Current and past participation in environmental restoration programmes, by inclusion in the 
choice experiment.  

Note: ‘N’ is based on the number of respondents who saw this question. 

Overall, 14.5% of respondents currently participate in environmental restoration programmes and 

28.9% participated in one in the past, but 63.9% of respondents have never participated in 

environmental restoration programmes. More respondents in the CE sub-sample than in the non-

CE sub-sample either currently participate or have participated in an environmental restoration 

programme (Figure 1; diff = 15.80%, t-stat = 3.07). 

 

Figure 2. Experience with restoration activities, by inclusion in the choice experiment.  

Note: ‘N’ is based on the number of respondents who saw this question. 
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Respondents have experience with a wide range of activities that are often involved in 

environmental restoration: 77.8% have experience with weed control, 75.2% with pest/animal 

control, 74.4% with fencing, 69.4% with tree planting, and 59.1% with preparing land for tree 

planting. Between those in the CE and non-CE sub-samples, those in the non-CE sub-sample 

have slightly more experience with fencing (diff = +12%, t-stat = 2.65) and tree planting (diff = 

+10%, t-stat = 2.01) than those in the CE sub-sample (Figure 2). 

5.2.4 Reasons to participate in restoration activities 

 

Figure 3. Reasons to participate in a restoration programme (N = 239).  

Note: ‘N’ is based on the number of respondents who saw this question. 

The top three reasons that respondents gave for being interested in participating in an 

environmental restoration programme are related to investing in improving nature: to improve 

biodiversity and native habitat (85%), to leave their land better for the next generation (79%), and 

to improve water quality (71%; Figure 3). Respondents are also motivated by non-valued co-

benefits of restoration, including improving the look, value and character of the property (59%), 

providing shelter/shade for livestock (44%), reducing erosion/stabilising stopes (42%), and flood 

protection (22%). Less than a fifth of respondents are motivated to participate by economic or 

regulatory reasons. Some respondents provided additional motivations for participating, including 

the sharing of costs to restore, the desire to restore sections to their historical land use, and the 

desire to diversify land uses (see Appendix 5). 
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These results are largely consistent across the type of restoration programme (Figure A4.1 in 

Appendix 4): those with wetlands, wet areas, or waterways on their property (Figure A4.2), those 

with remnant / large stands of native bush or marginal/low-productive land (Figure A4.3), and those 

with flat or rolling land (Figure A4.4). As would be expected, those with eroded or erosion-prone 

land (Figure A4.3) or those with sloping land (Figure A4.4) are strongly motivated by reducing 

erosion or stabilising slopes to participate in restoration.  

 

Figure 4. Reasons not to participate in a restoration programme (N = 164).  

Note: ‘N’ is based on the number of respondents who saw this question. 

The most common reason to not participate in an environmental restoration programme is that 

there is insufficient suitable land for restoration (49%; Figure 4). Respondents’ perceptions of ‘no 

suitable land’ ranged from blocks of less than 5 ha up to 23 ha, water availability constraints to 

maintain plantings, extreme climate made restoration impossible, and concerns about the 

proportion of land needed to restore. An additional 13% said they have already completed or are in 

the process of completing their preferred amount of restoration. One-third of respondents had 

concerns about losing control over their land, while 9% had concerns about making decisions for 

future owners or inheritors. Respondents were also concerned about costs versus benefits: 21% 

think the costs are too high, 16% had concerns over future funding, and 14% would lose income 

from land conversion. Some respondents also had issues with or were uncertain about features of 

the programme: 23% did not like the idea of the programme owning carbon credits, 12% thought 

the programme was too complex/risky, and 7% did not understand all the programme components. 

These results are largely consistent across those considering a reforestation or riparian restoration 

programme (Figure A4.5 in Appendix 4), those with wetlands, wet areas, or waterways on their 

property (Figure A4.6), and those with flat or rolling land (Figure A4.8). Among those considering a 

wetland restoration programme, the top reasons not to participate are concerns about losing 

control over land decisions and higher-than-feasible costs (i.e. time, fencing or maintenance) 

(Figure A4.5). The main reason for those with eroded or erosion-prone land or marginal/low-
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productive land (Figure A4.7), or those with sloping land (Figure A4.7), to not participate in a 

restoration programme are concerns about losing control over land decisions, while a similar 

proportion of those with remnant / large stands of native bush (Figure A4.7) are not motivated to 

participate because they think there is insufficient suitable land for restoration, they have concerns 

about losing control over land decisions, and/or they did not like the idea of the programme owning 

carbon credits. 

5.2.5 Respondents’ experiences of restoration costs 

 

Figure 5. Respondents’ estimations of costs to establish reforestation, riparian, or wetland 
restoration by inclusion in choice experiment analysis.  

Note: ‘N’ is based on the number of respondents who saw this question. 

On average, respondents thought the one-off per hectare establishment cost of reforestation, 

riparian restoration or wetland restoration would be between $2,000 and $5,000. Respondents in 

the CE sub-sample have similar establishment costs experiences/perceptions as the overall 

average, while respondents in the non-CE sub-sample thought that the one-off per hectare 

establishment cost of reforestation would be between $2,000 and $5,000, of riparian restoration 

between $2,000 and $10,000, and of wetland restoration between $1,000 and $5,000 (Figure 5). 

However, at least 40% of respondents in the non-CE sub-sample were unsure about the 

establishment costs for reforestation and riparian restoration, and 29% were unsure about the 

costs of wetland restoration. Twenty-four to thirty-six percent of respondents in the CE sub-sample 

were also unsure about establishment costs for restoration.   
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Figure 6. Respondents’ estimations of costs to maintain reforestation, riparian, or wetland 
restoration by inclusion in the choice experiment analysis.  

Note: ‘N’ is based on the number of respondents who saw this question. 

On average, respondents thought the per hectare per year maintenance cost of reforestation, 

riparian restoration, and wetland restoration would be between $500 and $1,000. Respondents in 

the CE sub-sample had similar maintenance cost experiences/perceptions as the overall average, 

while respondents in the non-CE sub-sample thought that the maintenance cost of reforestation 

would be between $500 and $1,000 per hectare per year, and between $100 and $500 per hectare 

per year for maintaining riparian or wetland restoration (Figure 6). Similar to establishment costs, 

24 to 33% of respondents in the CE sub-sample and 37 to 41% of respondents in the non-CE sub-

sample were unsure about the maintenance costs for restoration. 
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Figure 7. Respondents’ estimations of foregone production/foregone income as a result of 
restoration activities by inclusion in choice experiment analysis.  

Note: ‘N’ is based on the number of respondents who saw this question. 

On average, respondents thought the per hectare per year potential foregone income from 

reforestation would be between $500 and $1,000, and from riparian restoration or wetland 

restoration between $100 and $500. Respondents in the CE sub-sample had similar expectations 

of foregone income as the overall average, while respondents in the non-CE sub-sample thought 

that they could forgo between $500 and $1,000 per year per hectare from reforestation or riparian 

restoration, and between $100 and $500 per year per hectare from wetland restoration (Figure 7). 

A similar proportion of respondents (12 to 19%) in the CE and non-CE sub-samples thought that 

plantings would not affect their production income, while 19 to 26% of respondents in the CE sub-

sample were unsure of the potential loss of income, and 29 to 41% in the non-CE sub-sample were 

unsure about the potential loss of income.   
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5.3 Choice experiment results 

5.3.1 Participation decisions and willingness to accept 

The results of the mixed logit analysis for participation in native reforestation, wetland restoration, 

and riparian planting are reported in Table 6. As explained in section 4.7.4, the alternative-specific 

constant (ASC)  for participation and the programme attributes are specified as random 

parameters. In addition, we interacted the ASC for participation with selected property 

characteristics to capture observable heterogeneity in baseline participation propensity. For 

random parameters, Table 6 reports both the mean and the standard deviation of the estimated 

coefficient distribution across respondents. The ASC coefficient should be interpreted relative to 

the baseline programme (see section 4.2.7). 

Extended specifications, including interactions between property characteristics and programme 

attributes, were also estimated and are reported in Appendix 3. These extended models provided 

little statistical evidence of systematic heterogeneity in attribute-level preferences and did not 

materially improve model fit; accordingly, the discussion below focuses on the more parsimonious 

main specification. However, the absence of statistically significant interactions should be 

interpreted with caution. The sample sizes available for each restoration type (142, 47, and 66 

respondents) are relatively small for mixed logit models with interaction terms, and the statistical 

power to detect heterogeneity in attribute-level preferences may have been limited. It is therefore 

not possible to conclude that demographic or property-level heterogeneity in attribute preferences 

is absent; rather, the data available in this study were insufficient to identify such patterns with 

confidence. This limitation is relevant to programme design, as potentially important sources of 

variation in landholders' preferences for specific programme features, such as age, education, 

farming experience, or land-use type, may exist but remain undetected. 

The coefficients on programme attributes (except the payment coefficient) are annual 

compensation amounts, measured in $000 per hectare (or per kilometre for riparian planting) for 

the duration of the contract. These coefficients are interpreted as the effect of changes in the 

attributes on the compensation that must be offered to secure participation. Negative coefficients 

indicate that respondents require more compensation to participate, while positive coefficients 

indicate that respondents will participate for less, relative to the baseline programme. 

Across all three restoration types the ASC is negative and statistically significant, indicating that, on 

average, respondents are reluctant to participate in programmes unless they are compensated. 

The magnitude of the compensation required for participation in the baseline varies substantially, 

with wetland restoration requiring the highest average annual compensation ($2,490/ha), followed 

by native reforestation ($1,730/ha) and riparian planting ($1,590/km).  

The estimated standard deviations for the ASC are also statistically significant and large, indicating 

substantial variety (heterogeneity) in the willingness of respondents to participate in the baseline 

programmes. In other words, some respondents would participate for relatively modest 

compensation, while others require considerably higher compensation.   
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Table 6. Mixed logit estimates of landholders’ participation in native revegetation programmes in 
willingness-to-accept space; coefficients in $000/ha (or $000/km) per year 

 Native reforestation Wetland restoration Riparian planting 

 Mean SD Mean SD Mean SD 

Participation baseline (ASC) –1.73*** 1.37*** –2.49* 2.71*** –1.52** 1.40*** 

 (0.39) (0.23) (1.33) (0.91) (0.64) (0.28) 

Mixed native and exotic –1.43*** 2.95***     

 (0.39) (0.56)     

TNC establishes & maintains 1.09*** 1.48*** 1.95** 2.63** 1.36*** 1.23*** 

 (0.24) (0.35) (0.79) (1.06) (0.31) (0.42) 

Contract 20 years (vs 10) –0.47** 0.69 –1.68** 0.48 –0.75** 1.32*** 

 (0.21) (0.44) (0.71) (3.35) (0.29) (0.28) 

ASC × log(Property Size) 0.02  0.12  –0.03  

 (0.08)  (0.27)  (0.11)  

ASC × proportion leased 0.96  0.31  –2.23**  

 (0.67)  (1.64)  (1.12)  

ASC × steepness 0.11  1.38*  –0.02  

 (0.26)  (0.81)  (0.39)  

Payment, $000/year (pref. space) 0.96***  0.74***  1.25***  

 (0.12)  (0.26)  (0.20)  

Number of individuals 142  47  66  

Number of observations 1136  376  528  

AIC 1325.0  403.6  591.0  

BIC 1385.4  442.9  633.7  

Log Likelihood –650.488  –191.790  –285.504  

Notes: Coefficients (except the payment parameter) represent annual payment in $000/ha ($000/km) over the contract 
duration. Positive values indicate lower required payment for participation relative to the reference programme, while 
negative values indicate higher required payment. * P < 0.1, ** P < 0.05, *** P < 0.01. Log Likelihood reports the value of 
the maximised log-likelihood function. AIC and BIC are the Akaike and Bayesian Information Criteria, respectively; lower 
values indicate better model fit. 

Programme design features strongly influenced the willingness of respondents to participate. 

Across all revegetation types, respondents strongly preferred programmes in which TNC was 

carrying out establishment and maintenance. This attribute reduced the annual compensation 

required for participation by approximately $1,100 to $2,000/ha (or km) per year, depending on the 

revegetation type. The standard deviations for this attribute are also large and significant (e.g. 

SD = $1,480/ha for native reforestation, $2,630/ha for wetland restoration, and $1,230/km for 

riparian planting), indicating that there were considerable differences in respondents’ preferences 

regarding TNC carrying out establishment and maintenance. 

Landholders needed more compensation to agree to a 20-year contract compared to a 10-year 

contract across all revegetation types, with the largest average increase being for wetland 

restoration ($1,680/ha). This suggests that the perceived cost of committing to a longer contract is 

substantial, perhaps reflecting concerns about future flexibility in land use. The SD coefficient is 

particularly large for riparian planting (SD = $1,320/km), indicating considerable variety in 

landholders' preferences regarding contract length. 
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For native reforestation, the design with a mix of native and exotic species significantly increases 

the annual compensation required for participation ($1,430/ha on average). The large, statistically 

significant standard deviation ($2,950/ha) indicates highly polarised preferences, with some 

landholders strongly opposed to mixed plantings and others viewing them much more favourably. 

As described previously, the coefficients on the interactions between ASC and property 

characteristics reveal how farm characteristics affect the underlying propensity to participate in 

programmes. Most of the coefficients on the interactions are not significant, suggesting that the 

farm characteristics we measured did not affect the propensity to participate in the baseline 

programme. Property size was not significantly different for any of the revegetation types. For 

riparian planting, the annual compensation needed to secure participation increased as the 

proportion of leased land increased ($2,230/km). For wetland restoration, the annual compensation 

needed to secure participation decreased as the topography changed from flat to rolling to steep 

(by $1,380/ha). However, this relationship was only statistically significant at P < 0.10 and, 

considering small sample sizes, should be interpreted with some caution. 

The payment coefficient, estimated in preference space (𝛼𝑖 in equation A4, Appendix A3), is 

positive and statistically significant across all models, confirming that higher annual payments 

increase the likelihood of participation. This result is consistent with economic theory, which 

predicts that higher compensation should increase programme uptake, and therefore supports the 

behavioural validity for the WTA estimates reported in the table. 

The distributions of minimum annual compensation required for landholders to participate in the 

baseline programmes across three revegetation types are illustrated in Figure 8. In the baseline 

programme, establishment and maintenance are undertaken by the landholder; the contract length 

is 10 years, and native species only are used for reforestation. The distributions are drawn for a 

property that has a median steepness (corresponding to rolling country), as topography affects 

participation for wetland restoration. Each panel presents the cumulative distribution function of 

required compensation, showing the proportion of landholders willing to participate at or below a 

given payment level, expressed in $000/ha (or $000/km for riparian planting) per year.  

 

Figure 8. Distribution of annual payment required for participation in restoration programmes. 
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Differences across panels highlight substantial variation in incentive requirements, both across 

restoration types and within each type. For example, the annual payment needed to induce 25% of 

respondents to participate in the baseline programme for native reforestation was approximately 

$1,100/ha, compared to $500/ha for wetland restoration and $900/km for riparian planting. Median 

compensation requirements are higher (and similar, but not identical, to the means shown in 

Table 4), particularly for wetland restoration, reflecting a greater reluctance to participate and 

greater heterogeneity in preferences for this restoration type. The spread of the distributions along 

the horizontal axis highlights the variation in landholders’ preferences. Overall, the figure shows 

that payments must be tailored not only to the type of restoration but also to the desired level of 

participation. 

5.3.2 Participation and extent of enrolment 

The report presents the results of the Poisson hurdle model in terms of marginal effects and 

predicted outcomes, as these are more intuitive and directly relevant for programme design than 

the coefficient estimates themselves. Marginal effects are changes in predicted outcomes resulting 

from changes in programme attributes and property characteristics. 

Marginal effects and predicted outcomes are evaluated with respect to a reference property and 

baseline programme (Table 7). Reference property characteristics were set at the median farm 

size for each revegetation type, and at median steepness, corresponding to rolling topography. 

The baseline programme attributes include an annual payment of $1,000/ha (or km), with 

establishment and maintenance undertaken by the landholder, a 10-year contract, and native-only 

planting for native reforestation. Reported marginal effects, therefore, reflect changes around a 

realistic and policy-relevant baseline. At these reference settings, predicted participation 

probabilities differ substantially across revegetation types (Table 7). These differences probably 

reflect variation in the perceived costs, constraints, and practical feasibility of implementing each 

type of intervention, as well as differences in how landholders evaluate their benefits. 

Table 7. Baseline participation and extent of enrolment by revegetation type 

  Native reforestation Wetland restoration Riparian planting 

Baseline programme attributes  

   

Payment, $000 per year, per ha or km 1 1 1 

Natives + exotics Natives only 

  

TNC establishes and maintains No No No 

Contract length, years 10 10 10 

Reference property characteristics 

   

Median topography Rolling Rolling Rolling 

Median property size 28.5 ha 87.5 ha 90 ha 

Median proportion of leased land 0 0 0 

Predicted outcomes for the baseline 
programme and property 

   

Probability of participation 35% 33% 31% 

Committed area or length when participating 2.8 ha 2.4 ha 1.8 km 

Note: Values are predicted for a representative property characteristic. Programme attributes are set at baseline levels, 
as indicated. 
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The predicted participation probabilities reflect the preferences of landholders who engaged with 

the choice experiment. These estimates are best interpreted as responses to programme attributes 

among landholders open to considering restoration, rather than as predictions of aggregate uptake 

across all eligible landholders. A separate group of 100 respondents stated they were not 

interested in participating in revegetation programmes regardless of programme design; their non-

participation is unrelated to the attributes modelled here. Additionally, 198 respondents who started 

the survey did not complete it, and a further 931 invited landholders did not respond; their 

disposition toward restoration is unknown. The results are therefore not intended to support 

population-level uptake projections. Instead, they inform programme design by identifying which 

attributes and payment levels are most effective at increasing participation among landholders 

willing to consider restoration, the population most relevant for programme targeting. 

In Table 8, the marginal effects of programme attributes and property characteristics on 

participation and commitment are reported. The results indicate that the probability that a reference 

property would participate in the baseline programme is approximately 35% for native 

reforestation, 33% for wetland restoration, and 31% for riparian planting, with expected 

commitment of around 2.8 ha, 2.4 ha, and 1.8 km, respectively. 

Table 8. Marginal effects from the Poisson hurdle model on participation and enrolment extent 

 Native reforestation Wetland restoration Riparian planting 

 Enrolment Area Enrolment Area Enrolment Length 

 (prob.) (ha) (prob.) (ha) (prob.) (km) 

Payment, $000/ha/year 0.18*** 0.18*** 0.15*** 0.25*** 0.22*** 0.05* 

 ($000/km/year) (0.01) (0.02) (0.01) (0.05) (0.01) (0.03) 

Native + exotic allowed –0.20*** –0.00     

 (0.01) (0.03)     

TNC establishes and maintains 0.21*** 0.50*** 0.30*** 0.33*** 0.33*** –0.02 

 (0.01) (0.06) (0.02) (0.08) (0.02) (0.06) 

Contract 20 years (vs 10 years) –0.07*** 0.31*** –0.23*** 0.17*** –0.14*** 0.08 

 (0.00) (0.04) (0.01) (0.05) (0.01) (0.05) 

Steepness –0.01 0.22 0.23*** 0.53 –0.01 –0.51 

 (0.03) (0.42) (0.06) (0.60) (0.04) (0.35) 

Proportion leased 0.18** –2.56** 0.08 0.41 –0.43** 1.75 

 (0.09) (1.27) (0.13) (1.45) (0.20) (1.55) 

Farm size 0.00 0.04*** 0.00 0.01*** 0.00 0.01*** 

 (0.00) (0.01) (0.00) (0.00) (0.00) (0.00) 

Notes: Enrolment marginal effects are expressed in hectares (ha) for native and wetland reforestation, and in kilometres 
(km) for riparian planting. Participation (enrolment) effects are in probability points. For example, 0.18 means a $1,000 
increase in payment increases the probability of participation by 18 percentage points. * P < 0.1, ** P < 0.05, *** P < 0.01 

Across all three revegetation types, higher annual payments significantly increase the probability of 

both participation and commitment. For a reference property (Table 7), increasing the annual 

payment from $1,000 to $2,000 per hectare (or kilometre) raises the probability of participating 

from 35% to 53% for native reforestation, from 33% to 48% for wetland restoration, and from 31% 

to 54% for riparian plantings. For those who would participate, the increase in payment raises the 

area committed to native reforestation from 2.8 to 2.98 ha, and the area committed to wetland 

restoration from 2.4 to 2.65 ha, and the committed length for riparian planting from 1.8 to 1.85 km. 

These results indicate that financial incentives play an important role, not only in attracting 



 

© New Zealand Institute for Bioeconomy Science Limited (2026) 35 

participants but also in determining their commitment and therefore the scale of environmental 

outcomes achieved. 

Programme attributes also have substantial effects, particularly on participation decisions (Figure 

9). Programmes in which TNC undertakes establishment and ongoing maintenance significantly 

increase participation across all revegetation types, with the largest effects observed for wetland 

restoration. This indicates that participation is highly sensitive to reducing the labour, technical, and 

compliance burdens faced by landholders.  

 

Figure 9. Predicted participation and committed area by revegetation type and establishment 
responsibility.  

Notes: Predicted probability of participation (top row) and conditional area committed when participating 
(bottom row) are shown across property sizes for programmes where either the landholder or TNC 
undertakes establishment and ongoing maintenance. All other programme attributes correspond to the 
reference programme design (annual payment of $1,000 per ha or km, 10-year contract length, and native 
species for reforestation). Property characteristics other than size are fixed at their median values (rolling 
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topography and no leased land). Property size is displayed on a logarithmic scale. Area is measured in 
hectares except for riparian planting, which is measured in kilometres. 

Longer contract durations reduce the probability of participation across all revegetation types 

(Figure 10), although less so for native reforestation and more so for wetland restoration, 

suggesting that increased long-term commitments deter some landholders from participating. 

However, for those who do participate, longer contracts are associated with larger committed areas 

for native reforestation and wetland restoration. This points to a trade-off between attracting a 

larger number of participants and achieving greater commitment among those who do participate. 

 

Figure 10. Predicted probability of participation and committed area or length by revegetation type 
and contract duration.  

Notes: Predicted probability of participation (top row) and conditional area committed when participating 
(bottom row) are shown across property sizes for revegetation types with 10-year and 20-year contracts. All 
other programme attributes correspond to the reference programme design (annual payment of $1,000 per 
ha or km, establishment and maintenance are undertaken by the landholder, and native species for 
reforestation). Property characteristics other than size are fixed at their median values (rolling topography 
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and no leased land). Property size is displayed on a logarithmic scale. Commitment is measured in hectares, 
except for riparian planting, which is measured in kilometres. 

Participation probabilities increase with higher annual payments across all revegetation types 

(Figure 11), with consistently higher uptake under 10-year contracts than under 20-year contracts. 

The gap in probability of participation between contract lengths is evident across the range of 

payments and is most pronounced for wetland restoration, suggesting that longer contractual 

commitments deter participation even when financial incentives rise. Native reforestation shows a 

more modest separation between contract durations, while riparian planting displays a widening 

difference at higher payment levels. Overall, the results indicate that although higher payments 

improve participation, extending contract duration reduces programme uptake, highlighting a trade-

off between payment amount and contract length. 

 

Figure 11. Predicted probability of participation by revegetation type and contract duration.  

Notes: Predicted probability of enrolment of median properties from the logit component of the Poisson 
hurdle model is shown across annual payment levels for programmes in which establishment and 
maintenance are undertaken by TNC. Median property characteristics differ by revegetation type and 
correspond to the values reported in Table 7. Separate panels present results for each revegetation type. 
Solid lines indicate 10-year contracts and dashed lines indicate 20-year contracts. Annual payments are 
expressed in $ per hectare (for native reforestation and wetland restoration) or per kilometre (for riparian 
planting). 

For native reforestation, allowing mixed native and exotic species reduces the probability of 

participation by around 20 percentage points for a reference property (from 35% to roughly 15%), 

but has no effect on the area committed among participating landholders (remaining at c. 2.8 ha). 

Property characteristics primarily influence commitment rather than participation.  

Property size has a strong and statistically significant effect on committed area or length across all 

revegetation types (Figure 10). Larger properties enrol more land once they participate, consistent 

with greater availability of suitable land and lower per-unit transaction costs. However, the marginal 

effects are modest relative to baseline enrolment levels, indicating that enrolment increases with 
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property size at a decreasing rate. This is consistent with the estimated elasticities (approximately 

0.4; see Table A3.1, Appendix 3), which implies that the committed area increases proportionately 

less as farm size expands. 

Topography plays a limited role overall but is relevant for wetland restoration. For the reference 

property, steeper land increases the probability of participation by about 23 percentage points 

relative to median rolling topography, possibly reflecting higher opportunity costs of alternative land 

uses on flatter land.  

Land tenure, measured as the proportion of total operated land that is leased, has distinct and 

context-specific effects on participation and commitment. For native reforestation, a higher 

proportion of leased land increases the probability of participation by around 18 percentage points 

for a reference property, but reduces the committed area by approximately 2.6 ha among 

participants. This pattern suggests that landholders operating largely on leased land may be willing 

to engage with revegetation programmes in principle, but face constraints on the area of land they 

can commit, probably reflecting lease conditions, tenure security, or approval requirements. 

For the reference property and baseline programme, the proportion of leased land does not have a 

statistically significant effect on either participation probability or area committed for wetland 

restoration, indicating that tenure arrangements may be less binding for this type of intervention. 

This may reflect the fact that wetlands are more spatially fixed and less substitutable within the 

farm system. In contrast, for riparian planting, a higher share of leased land reduces the probability 

of participation by around 43 percentage points, while the effect on committed length among 

participants is not statistically significant (c. 1.8 km increase, but P > 0.1). This suggests that tenure 

insecurity may act as a barrier to initial engagement in riparian programmes, even if it does not 

strongly constrain the scale of planting once participation occurs. 

Overall, these results highlight that leasing influences participation and commitment differently 

across revegetation types. Accounting explicitly for the proportion of leased land captures this 

influence and indicates that higher payments may be required to encourage those who lease land 

to participate in revegetation programmes. 

6 Conclusions 

This study combined semi-structured interviews with landholders and a stated preference survey to 

provide insights into landholders’ willingness to participate in native revegetation programmes and 

the scale of their commitment. This mixed-methods approach allowed the quantitative results of the 

survey to be interpreted within the realities of farm management, land capability, and long-term 

decision-making under uncertainty. 

The interviews revealed that landholders' revegetation decisions are deeply embedded in farm-

specific contexts. Property size, topography, hydrology, drainage infrastructure, pest pressure, and 

exposure to erosion and extreme weather events fundamentally shape what restoration is feasible 

and attractive on any given property. Landholders framed environmental investment as conditional 

on economic viability, time availability, and retention of control over land use. While many 

interviewees expressed strong stewardship values and had long-term aspirations to leave their 

land in better condition, they also articulated clear boundaries around their commitment to 

environmental investment, particularly in relation to permanent commitments, regulatory risk, 

carbon ownership, and unfunded maintenance obligations. These insights help explain why 
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participation in environmental programmes cannot be assumed, even when landholders recognise 

there are benefits from doing so. 

The results of the survey confirm and quantify these insights. Across all three revegetation types – 

native reforestation, wetland restoration, and riparian planting – landholders need to be paid to 

participate in revegetation programmes. The highest average payments were required for wetland 

restoration, on average, although the variety in respondents’ preferences was greatest for this kind 

of restoration. This seems consistent with evidence from the interviews that there is ambiguity in 

wetland definitions, uncertainty about regulations relating to wetlands, concern about irreversible 

changes in land-use change, as well as variability in farm contexts and management styles.  

The features of programmes strongly influenced participation. The results showed that having TNC 

carry out establishment and maintenance substantially reduced the payments required for 

landholders to participate and increased the probability of participation for all three revegetation 

types. This finding aligns closely with interview evidence emphasising labour constraints, skill 

shortages, pest and weed control burdens, and the lack of funding for aftercare as major barriers to 

restoration. In contrast, longer contracts deter participation, reflecting farmers’ desire to preserve 

flexibility in the face of uncertain future conditions. This was an issue raised in interviews, as 

flexibility is vital to coping with unpredictable climatic and economic shocks and changing 

regulatory environments. 

Financial incentives play a central role in encouraging participation and in determining the scale of 

environmental outcomes. The results showed that higher annual payments significantly increase 

both the probability of participation and the area or length committed once landholders decide to 

participate, with particularly strong effects for wetland restoration. Other programme attributes, 

such as contract length, primarily affect the decision to participate rather than the extent of 

participants’ commitment, indicating that different sets of factors influence the decision to 

participate in a programme and decisions about how much land is committed to the programme.  

Property characteristics mainly influence commitment rather than participation. Larger farms 

commit more land once they participate, consistent with a greater availability of marginal or less 

productive land and lower per-unit transaction costs. Topography has a limited influence overall but 

does increase the likelihood of participating in wetland restoration, perhaps reflecting lower 

opportunity costs of establishing wetlands on steeper terrain. These patterns are consistent with 

interview narratives describing steep, erosion-prone gullies, wet areas, and poorly performing 

paddocks as the most common candidates for restoration. 

Several limitations should be noted when interpreting these results. First, the sample was drawn 

from participants in the Survey of Rural Decision Makers who agreed to undertake further surveys, 

and may therefore over-represent landholders who are more engaged with land management and 

environmental issues relative to the broader population of private landholders. In the absence of 

population-level data, it is not possible to quantify this potential bias, but it should be considered 

when generalising the WTA estimates to inform programme design and budgeting (see Section 

4.2.5). Second, the relatively small sample sizes for the wetland (47) and riparian (66) sub-samples 

constrained the ability to detect heterogeneity in preferences for programme attributes across 

socio-demographic groups. While the models captured significant heterogeneity in baseline 

participation propensity, the study cannot rule out that meaningful variation in attribute-level 

preferences exists across characteristics such as age, education, or farming experience. Future 

research with larger and more diverse samples would be needed to address both of these 

limitations and to support more targeted programme design. 
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By integrating qualitative insights with econometric evidence, this study demonstrates the value of 

mixed-methods approaches for environmental programme design. The interviews provided 

important insights into the features of programmes that influence the participation of landholders, 

and critical context for understanding why landholders vary in their responses to those features, 

while the choice experiment quantified the effects of programme features on the probability that 

landholders will participate and the extent of their commitment. Taken together, the results 

highlight that achieving meaningful, landscape-scale restoration on private land requires adequate 

compensation, offered through programmes that align with farmers’ operational realities, respect 

their constraints, and support long-term stewardship in a credible and practical way. 
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Appendix 1. Interviews guidelines 

Thanks for agreeing to meet with us. We are really interested in finding out what is influencing 

change on farms and how farmers are making those decisions. 

We are particularly keen to talk with farmers about their aspirations for the farm, especially what 

they can, and can’t do, in relation to managing slips, erosion, waterways, wetland, swampy or wet 

areas, and native bush, or native remnants. 

Do you have any questions before we start? 

1. The Farm 

Please tell me about your farm… it’s size; how long you have been here; what your main 

enterprises are?  

Do you have any rivers, streams, or lakes on your farm? 

Do you have drains to manage the water table? 

Is there any steep country or erosion on your farm If yes, what percentage of the farm do you think 

is steep country? Or do you know the amount roughly in acres/hectares?  

Any native bush, wetlands or wet areas on your farm? If yes, what percentage of the farm do you 

think is in native forest/wetlands/ or wet areas? Or do you roughly know the amount in 

acres/hectares?  

Does your property border any native forests or wetlands? 

Do you have aspirations to enhance or further improve biodiversity and/or water quality on your 

farm? [If yes] Could you please share these with me? 

2. Waterways 

If they have waterways… 

2.1 Planting along waterways 

Have you planted any vegetation/plants along your waterways?  

[If yes]  

What made you decide to plant along your waterways? 

Can you walk me through the process you went through, including the types of plants, how you 

decided on those types of plants, any advice or other support for planting. 

[Additional prompts if necessary]  

What type of plants did you plant? [native, exotic, mixture]? How did you choose what to plant? Did 

you get advice from anyone? Where did you get advice from? How long ago was this? How do you 

maintain them? Do you do pest control? What prompted you to do this? 

Looking back, if you had to do it again, is there anything you would do differently? Why? 

[if no]  
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If you had to plant native trees/shrubs along your waterways, would that create any challenges or 

issues for you and your farming operation?  

[If so] 

What do you see those challenges or issues as being?  

What plant species would you plant? And why? [If they talk about poplars etc. then probe 

further as to why they chose this species] 

Can you see any benefits from planting natives along your waterways? 

2.2 Stream bank erosion 

Do you have, or have you had, a problem with stream bank erosion? 

[If yes] 

Roughly, how long ago did this happen or is it an ongoing problem? 

Did you do anything about it?  

[If yes]  

What did you do? Why?  

[Further prompts…Did you plant native trees/shrubs?  How did you choose what to plant?  

Were there any other options you could have tried?] 

[If no]   

Why was that?  

Was something else a higher priority? 

[If No go to next question] 

Is there anything else about planting natives along waterways or stream bank erosion that we 

haven’t talked about? 

3. Steep country – erosion and slips 

If they have steep country … 

Do you have, or have you had, a problem with erosion or slips on your steep land? 

[If Yes] 

Tell me about the problems that arise with erosion or slips on your land?   

What have you done, if anything, to fix or manage those problems? 

Did you choose to plant native trees/shrubs? 

Tell me about the process of choosing plants? 

Was it straightforward to deal with? Did you run into any difficulties?  

How long ago was this? What prompted you to remedy the situation? 

Looking back, if you had to do it again, is there anything you would do differently? Why? 

Is there anything else about managing your steep country that we haven’t talked about? 

Would you say that you have been able to solve the problem? 
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[If no – haven’t had any problems with erosion or slips] 

Can you tell me why you haven’t had any problems with erosions or slips? 

What management practices have you put in place to prevent erosion/slips? 

4. Managing native bush 

If they have native bush… 

Tell me about the native bush on your property and how you manage it. 

Is your native bush on marginal country? 

Is it natural / regenerating / planted native bush? 

Is there anything you would do differently? Why? 

Do you carry out pest control? If yes – tell me about what prompted you to carry out pest control, 

the type of pests you control and the methods you use? 

Is there anything else about managing native bush that you would like to share? 

5. Wetlands and wet or swampy, areas 

If they have wetlands or wet areas… 

Please tell me about your wetlands, swampy or wet areas? 

How would you define your wetland, wet, or swamp area? [Can you describe it for me?] 

Did you plant any native trees/shrubs? 

How did you choose what to plant? Did you have any help? 

Is there anything you would do differently? Why? 

Have you considered draining the wetland? Why/why not? 

Is there anything else about managing your wetland that we haven’t talked about? 

6. Fencing 

If they have fenced off areas of their farm 

I’d like to find out more about the areas of your farm that you have fenced off from stock.  

Which of these areas on your farm have you fenced off from stock?  

Waterways / native bush / Wetlands or swampy areas 

What made you decide to fence those areas off?   

Walk me through the process of fencing off those areas – what did the decision-making process 

look like? What options did you consider?  How did you evaluate your options? 

Was the fencing easy to do? What kind of fencing did you use? Did you do the fencing or did a 

contractor do it for you? Did you run into any difficulties? How long did it take? Have you 

fenced all the [waterways / native forest / wetland or swampy areas]? How long ago was this? 

What prompted you to take action?  

Looking back, if you had to do it again, is there anything you would do differently? Why? 
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[if no]  

What has stopped you from fencing off these areas? [Why did you decide not to? What was the 

tipping point for you?] 

If you were to fence any of these areas off, would that create any challenges or issue for you and 

your farming operation? Can you talk more about the type of challenges and why they might 

come about?  

Can you tell me about any benefits from fencing off the area? 

Is there anything else about fencing waterways / native bush / wetlands or swampy areas on your 

land that you would like to tell me about? 

7. Drains 

If they have drains…. 

You mentioned you have drains.  

Roughly how much of your property depends on drains? [And/or Is your land reliant on drains to 

maintain the current farm system?] 

Tell me about the management of the drains for e.g. how often do you clean them out? How long 

ago were the drains installed? 

[If relevant] What prompted you to install them?  

Have you considered removing them? Why? 

If you had to remove the drains what kind of problems would that create for your farming system?  

Looking back, is there anything you would do differently? Why? 

Does anything spring to mind about drains that we haven’t talked about? 

8. Incentives and support packages 

Would you be interested in support (financial, advice, manpower etc.) to enhance biodiversity, 

reduce erosion and slips, and improve water quality on your farm?  

[If yes or maybe] 

We would like to understand the type of support that you might consider to make changes on your 

farm regarding the rehabilitation of your land with native plants/trees and/or methods to enhance 

water quality such as fencing off wetland or wet areas. 

Approaches could include: 

1 Sharing revenue from carbon or biodiversity credits with a charitable environmental 

organisation if they shared in the cost of fencing off your [bush, wet area, etc] and planting 

natives? 

2 The charity paying all the costs of fencing and planting including earthworks, consents etc? 

3 The charity paying all the costs and managing the whole project (e.g. arranging contractors, 

permits, consents)? 

4 A one-off payment as above but the charity would also manage and pay for ongoing 

management of the fenced off areas e.g. pest control. 
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[Discuss each option with the farmer using the prompts for feedback and likely 
participation] 

Prompts 

Which of these approaches appeals to you most and why? 

What pitfalls/challenges/worries or concerns do you foresee with any of these approaches? 

Are there any other approaches that you think might be better suited to your aspirations for your 

farm? 

[If they’re not interested] 

I appreciate that you are not interested in any financial support or other approaches at this time but 

if you change your mind after this interview and would like to talk further about how you could be 

supported to make environmental improvements on your farm, please do get in touch with me. 

9. Conclusions 

Finally, thanks so much for answering our questions.  

Do you have anything else you would like to share about what we have discussed today? 

 If we need clarification on any points, would you be okay with us contacting you again? 

Can you recommend anyone else we should contact in relation to this research?  

10. Assumptions 

We wish to improve the environmental performance of farms by accelerating the adoption of 

practices that: 

1 reduce erosion and slips (planting trees and shrubs on stream banks and slopes, riparian 

fencing) 

2 conserve biodiversity (fence remnant native vegetation and wet areas) 

3 increase biodiversity (plant native trees and shrubs) 

Reasons for … 

Fencing wetlands/riparian strips: 

Loss of grazing area generally (or in dry conditions), especially if many streams, good soil, easily 

drained, need to rearrange farm tracks, watering infrastructure, build bridges/culverts (choke 

points), flooding will destroy fences 

Not fencing wetlands/riparian strips: 

Poor soil, flood prone, poor pasture production, difficult to drain, prevent pugging and expansion 

Not planting slopes: 

Slips or slumps don’t really affect grazing productivity, marginal country so not worth expenditure 

on fencing/planting, exotics grow faster and are cheaper and easier to establish. 
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Not fencing and conserving native vegetation/wetlands/wet areas: 

Could be converted to productive grazing land because easily drained, haven for pest plants and 

animals, good grazing in dry times, need to rearrange farm tracks, watering infrastructure (choke 

points), flooding will destroy fences 

Not removing drains: 

Drain removal will result in significant reduction in pasture production, would have to install feed 

pads, would have to purchase significant extra feed, may have to purchase land elsewhere to 

maintain herd size 

Not fencing and planting buffers or connections: 

Haven for pest plants and animals, good grazing in dry times, need to rearrange farm tracks, 

watering infrastructure (choke points) 

These reasons should (1) act as filters in answering the survey and (2) help explain why 

participants do or don’t conserve, restore etc and (3) help explain differences in participants 

selections in the choice experiments. 
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Appendix 2. Survey instrument  

Q1 The Bioeconomy Science Institute (BSI) invites you to participate in a 15-minute survey on 

what financial and practical support matters most to landowners when deciding to undertake native 

reforestation, wetland restoration, or riparian plantings on their land. 

The survey is being conducted on behalf of the Nature Conservancy (TNC). This global non-profit 

organisation works with landowners, communities, and governments to support conservation and 

restoration. The results will directly inform decisions related to establishing and designing 

restoration support programmes that better suit landowners like you. 

Before we begin, a few important notes related to your privacy: 

• Data are collected for research purposes only. We will not share your personal information.  

• Participation in this survey is optional. You can stop at any time.  

• Responses are confidential. Results will be aggregated for anonymity.  

• Data will be stored on password-protected computers at the BSI.  

Results will be used in reports and presentations to TNC and in scientific journals.  A few notes 

about how the survey works:    

• Click the right arrow to move forward. If you don’t see the right arrow, please scroll down.  

• You cannot always move backwards, so please click carefully.  

• This survey takes most people about 15-20 minutes to complete.  

• It saves automatically, so you can come back to it later if you need a break 

To thank you for sharing your time and expertise, we will donate $10 to the Rural Support Trust  for 

each completed survey, up to $1,000 in total. You’ll also go in a draw to win a $500 grocery 

voucher. 

Q2 Select YES to begin the survey. Then click the right arrow at the bottom of the page. 

• YES, I'd like to complete the survey.  (1)  

• NO, I'd rather not do the survey.  (2)  

Start of Block: Background 

Q4a Your Land and Restoration Opportunities    Which of the following features are on your 

land? Select all that apply. Your answers will help us identify which type of restoration programme 

is most relevant to your property.   

• Wetlands or wet areas: not fenced or planted  (1)  

• Wetlands or wet areas: fenced and planted  (6)  

• Waterways: not fenced or planted  (2)  

• Waterways: fenced and planted  (7)  

• Eroded or erosion-prone slopes, including slips or areas at risk of slipping  (3)  

• Native bush, including remnant patches, larger blocks, or stands of original native 

forest, either on or bordering your property  (4)  

• Marginal or low-productive land, areas that are not productive or only marginally 

productive for farming  (5)  
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[Respondents are allocated to one of three restoration streams  

Native Reforestation 

− Wetland Restoration 

− or Riparian Planting 

randomly among those applicable streams. If nothing is selected, native reforestation] 
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[Start of Native Reforestation section] 

🌿 Based on your answers, we will ask you about features of a native reforestation programme. 

 
A native reforestation programme involves establishing or encouraging the establishment of native 
trees (such as kānuka, kahikatea, or other suitable species) through planting or assisted natural 
regeneration on sites such as native bush remnants, steep slopes, eroded areas, or places that 
connect to existing bush. In some cases, planting a mix of native and exotic species may be 
allowed. 
 
Establishment includes planning, fencing, land preparation, and planting. Maintenance involves 
weed and pest control and fence repair. 
 
Native reforestation enhances the appearance and ecological health of a property, reduces soil 
erosion, and provides shade, shelter, and habitat for native wildlife. 

(Q6f) Programme Features 

The programme would be a voluntary initiative that could be run by a non-governmental 
organisation (NGO), or a partnership between an NGO and a government agency to help you 
establish and maintain native plants on your property. 
You would sign a contract setting out responsibilities for establishment and maintenance, and the 
annual payment you would receive. 
 
The programme will: 

• Assist with paperwork and work collaboratively with you on planning (species selection, 
fencing, use of chemicals, and other practical decisions); 

• Own the revenues from any voluntary markets (e.g., carbon or biodiversity credits) for the 
duration of the contract; 

• Use these revenues to pay you and, depending on the design, to cover establishment, 
maintenance, and compliance costs. 

To understand what features such a programme could incorporate, we will show you a series of 

hypothetical versions of the programme that differ in the following ways: 

• Species: reforestation can include only natives or a mix of natives and exotics; 

• Establishment and maintenance: either you or the programme are responsible; 

• Contract length: either 10 or 20 years; 

• Payment to you: from $100 to $3,000 per hectare every year for the duration of the 

contract. 

Would you consider participating in a programme like this? 

• Yes 

• No 

• Unsure 

[***Yes & Maybe continue on and No gets sent to Q11***] 
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(Q7f) What do I have to do next? 

In the next section, you will see eight different versions of a native reforestation programme. 

 

Each version includes 

• A table describing its key features; 

A question asking how likely you would be to enrol in that version;  

A field (shown only if you indicate you would enrol) to enter the area (in hectares) you would 

consider enrolling. 

The cost of native reforestation vary widely depending on land type, fencing, weeds and pests, and 

site access. Some projects may cost a few thousand dollars per hectare, while others can cost 

tens of thousands. We ask that you provide responses that reflect your actual land, resources, and 

constraints. 

The versions you will see are hypothetical, but please think about each one as if it were genuinely 

available to you. In surveys like this, people sometimes state they would enrol when, in reality, they 

might not.  

If you feel uncertain, please choose the option that seems most likely. Later, you will be able to 

indicate your certainty and add comments. 

Please evaluate each version in isolation. 

(Q8f) native reforestation 

Native Reforestation Programme 

   Species Mix of natives and exotics 

                                 Establishment & Maintenance You are responsible 

     Contract Length 20 years 

   Annual payments $3,000 per hectare 

 
Would you enrol in this programme? 

• Definitely Yes  

• Probably Yes 

• Probably Not 

• Definitely Not 

[If “Definitely Yes” or “Probably Yes”] What area (in hectares) would you commit to this Native 

Reforestation Programme? 

 

( 7 more choice cards follow) 

[End of Native Reforestation section] 
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[Start of Wetland Restoration section] 

(Q5w)   Based on your answers, we will ask you about features of a wetland 

restoration programme. 

Wetland restoration involves protecting and re-establishing natural wet areas, such as wetlands, 

swamps, peat bogs, seepages or coastal wetlands.  

Establishment includes planning, fencing to exclude livestock and planting native wetland 

vegetation. Where needed, re-establishing the natural water flow through earthworks may be 

required. Maintenance involves weed and pest control and fence repair. 

Wetland restoration can enhance the appearance and ecological health of a property, improve 

water management, such as providing drought and flood protection, and create shelter and 

habitat for native wildlife. 

(Q6w) Programme Features 

The programme would be a voluntary initiative that could be run by a non-governmental 

organisation (NGO), or a partnership between an NGO and a government agency to help you 

establish and maintain native plants on your property. 

 

You would sign a contractual agreement specifying responsibilities for the establishment and 

maintenance, and the level of annual payment to you. 

 

The programme will: 

• Assist with paperwork and work collaboratively with you on planning, including species 

selection, fencing, use of chemicals, and other practical management decisions; 

• Own the revenues from any voluntary markets or schemes (for example, carbon or 

biodiversity credits) for the duration of the contract; 

• Use these revenues to pay you and, depending on the design, to cover establishment, 

maintenance, and compliance costs. 

To understand what features such a programme could incorporate, we will show you a series of 

hypothetical versions of the programme that differ in the following ways: 

• Establishment and maintenance: either you or the programme are responsible; 

• Contract length: either 10 or 20 years; 

• Payment to you: from $100 to $3,000 per hectare every year for the duration of the 

contract. 

Would you consider participating in a programme like this? 

• Yes 

• No 

• Unsure 

[***Yes & Maybe continue on and No gets sent to Q11***] 
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(Q7w) What do I have to do next? 

In the next section, you will see eight different versions of a wetland restoration programme. 

 

Each version includes 

• A table describing its key features; 

A question asking how likely you would be to enrol in that version;  

A field (shown only if you indicate you would enrol) to enter the area (in hectares) you would 

consider enrolling. 

The cost of wetland restoration vary widely depending on land type, fencing, weeds and pests, and 

site access. Some projects may cost a few thousand dollars per hectare, while others can cost 

tens of thousands. 

 

The versions you will see are hypothetical, but please think about each one as if it were genuinely 

available to you. In surveys like this, people sometimes state they would enrol when, in reality, they 

might not. We ask that you provide responses that reflect your actual land, resources, and 

constraints. 

 

If you feel uncertain, please choose the option that seems most likely. Later, you will be able to 

indicate your certainty and add comments. 

 

Please evaluate each version in isolation. 

(Q8w) wetland restoration 

Wetland Restoration Programme 

                                 Establishment & Maintenance Programme responsible 

     Contract Length 20 years 

   Annual payments $700 per hectare 

Would you enrol in this programme? 

o Definitely Yes  

o Probably Yes 

o Probably Not 

o Definitely Not 

[If “Definitely Yes” or “Probably Yes”]  What area (in hectares) would you commit to this wetland 

restoration programme?  

 

(7 more choice cards follow) 

[End of Wetland Restoration section]  
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[Start of Riparian Planting section] 

(Q5r)         Based on your answers, the following questions focus on a Riparian Planting 

Programme. 

Riparian planting involves establishing or encouraging native vegetation along waterways, such as 

drains, streams, creeks, or gullies. Plantings are typically at least 5 metres wide from the edge of 

the water and may extend further depending on site conditions.  

 

Establishment includes planning, fencing to exclude livestock, site preparation, and planting 

native flaxes, grasses, shrubs, or trees that provide shade and shelter to the waterway 

channel. Maintenance involves weed and mammalian pest control and fencing repair. 

 

Riparian plantings can enhance ecological health and the appearance of the property, 

provide habitat for native wildlife, stabilise stream banks, contribute to cooler, cleaner 

waterways. 

(Q6r) Programme Features 

The programme would be a voluntary initiative that could be run by a non-governmental 

organisation (NGO), or a partnership between an NGO and a government agency to help you 

establish and maintain native plants on your property. 

 

You would sign a contractual agreement specifying responsibilities for the establishment and 

maintenance, and the level of annual payment to the you. 

 

The programme will: 

• Assist with paperwork and work collaboratively with you on planning, including species 

selection, fencing, use of chemicals, and other practical management decisions; 

• Own the revenues from any voluntary markets or schemes (for example, carbon or 

biodiversity credits) for the duration of the contract; 

• Use these revenues to pay you and, depending on the design, to cover establishment, 

maintenance, and compliance costs. 

To understand what features such a programme could incorporate, we will show you a series of 

hypothetical versions of the programme that differ in the following ways: 

• Establishment and maintenance: either you or the programme are responsible; 

• Contract length: either 10 or 20 years; 

• Payment to you: from $100 to $3,000 per kilometre every year for the duration of the 

contract. The payments are calculated per kilometre of 5 m-wide riparian buffer on one 

side of a waterway. If planting is done on both sides, count the length of each side 

separately. 

Would you consider participating in a programme like this? 

o Yes 

o No 

o Unsure 

[***Yes & Maybe continue on and No gets sent to Q11***]
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(Q7r) What do I have to do next? 

In the next section, you will see eight different versions of a riparian planting programme. 

Each version includes 

• A table describing its key features; 

• A question asking how likely you would be to enrol in that version;  

• A field (shown only if you indicate you would enrol) to enter the length of 5 m-wide 

riparian buffer (in kilometres) you would consider enrolling. 

The cost of riparian planting vary widely depending on land type, fencing, weeds and pests, and 

site access. Some projects may cost a few thousand dollars per kilometre, while others can cost 

tens of thousands. 

 

The versions you will see are hypothetical, but please think about each one as if it were genuinely 

available to you. In surveys like this, people sometimes state they would enrol when, in reality, they 

might not. We ask that you provide responses that reflect your actual land, resources, and 

constraints. 

 

If you feel uncertain, please choose the option that seems most likely. Later, you will be able to 

indicate your certainty and add comments. 

 

Please evaluate each version in isolation. 

(Q8r) riparian plantings 

Riparian Planting Programme 

                                 Establishment & Maintenance Programme responsible 

     Contract Length 20 years 

   Annual payments $700 per kilometre 

Would you enrol in this programme?    

o Definitely Yes  

o Probably Yes 

o Probably Not 

o Definitely Not 

[If “Definitely Yes” or “Probably Yes”]  What length of 5 m-wide riparian buffer (in kilometres) would 

you commit to this riparian planting programme? 

 

 

( 7 more choice cards follow) 

[End of Riparian Planting section] 

Start of Block: HowCertain 
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Q9 How certain do you feel about the choices you made about enrollment in the 8 version of a 

programme? 

• Very certain  (1)  

• Somewhat certain  (2)  

• Not very certain  (3)  

• Not at all certain  (4)  

Start of Block: Q11 DebriefingNo  

ReasonToNotRestore What are the reasons you would not participate in restoration programmes? 

Select all that apply. 

• I have better uses for my land  (1)  

• I don’t have land suitable for restoration  (2)  

• Restoration would create too many problems with weeds or pests  (3)  

• I would lose money if I used land for restoration instead of farming  (4)  

• The costs (time, fencing, or maintenance) are too high  (5)  

• Uncertain future funding  (6)  

• The programme is too complex/risky  (7)  

• I have no interest in restoration  (8)  

• I have concerns about losing control over my land  (9)  

• I did not understand some components of the programme  (10)  

• Other reason (please tell us)  (12) _______________________ 

• I do not like the idea of Programme owning carbon credits  (11)  

Start of Block: Q12 

ReasonToRestore What are the reasons you would consider taking part in a restoration 

programme? Select all that apply.   

• Improve biodiversity and native habitat  (3)  

• Reduce erosion or stabilise slopes  (4)  

• Participate in the ETS  (5)  

• Improve water quality (streams, rivers, wetlands)  (6)  

• Flood protection  (1)  

• Provide shelter or shade for livestock  (7)  

• Improve look and value of the property  (8)  

• Leaving land better for next generations  (9)  

• Regulatory alignment/compliance  (2)  

• Other reasons (lease specify)  (10) __________________________ 

Start of Block: PreviousProgrammes 

Q13 Based on your experience, how much would it cost to establish and maintain 

[Field/RestorationType] on your property, including any foregone income resulting from reduced 

availability of productive land? Select the range that best matches your experience or expectations. 

Q13Establishment Establishment costs (one-off, $ per [units])  

• $1,000 - $2,000  (1)  

• $2,001 - $5,000  (2)  
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• $5,001 - $10,000  (3)  

• $10,001 - $20,000  (4)  

• More than $20,000  (5)  

• Unsure/Don't know  (6)  

Q13 Maintenance Average annual maintenance costs ($ per [Field/units] per year)  

• Less than $100  (1)  

• $100 – $500  (2)  

• $501 – $1,000  (3)  

• $1,001 – $2,000  (4)  

• $2,001 – $5,000  (5)  

• More than $5,000  (6)  

• Unsure/Don't know  (6)  

Q13 Opportunity Foregone production (lost farm income, $ per [Field/units] per year)  

• Less than $100  (1)  

• $101 – $500  (2)  

• $501 – $1,000  (3)  

• $1,001 – $2,000  (4)  

• $2,001 – $5,000  (5)  

• More than $5,000  (6)  

• Unsure/Don't know  (7)  

• Plantings would not impact production  (8)  

PastProgrammes Have you ever taken part in programmes that supported native planting, wetland 

restoration, or riparian planting (e.g., regional council grants, QEII covenant, MPI, or private 

funders)?  

• Yes, participated in the past  (1)  

• Yes, currently participating  (2)  

• ⊗No  (3)  

Display this question: If PastProgrammes = 1 Or PastProgrammes = 2 

ProgrammesDetails Please provide details: name and type of programme, area involved, and type 

of planting or restoration 

• ________________________________________________________________ 

Q14a Do you have experience with any of the following activities? Select all that apply. 

• Fencing  (1)  

• Land preparation for tree planting  (4)  

• Tree planting  (5)  

• Weed control  (6)  

• Pest or animal pest control  (7)  

• ⊗All of the above  (9)  

• ⊗None of the above  (8)   
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Appendix 3. Details of methods and estimates of the choice modelling 
analysis 

Detailed methods for the mixed logit model in WTA space 

Responses to the choice experiment were analysed using a discrete choice framework grounded 

in random utility theory (McFadden 1974). In each choice situation, 𝑡, landholder 𝑖 chooses the 

alternative 𝑗 that yields the highest utility. Utility is assumed to consist of a systematic component 

and a random component: 

𝑈𝑖𝑡𝑗 = 𝑉𝑖𝑗𝑡 + 𝜖𝑖𝑡𝑗  

The deterministic part of utility is specified as a linear function of an annual payment 
(compensation) attribute 𝑝𝑖𝑗𝑡  and a vector of non-monetary programme attributes 𝐱𝑖𝑗𝑡: 

𝑉𝑖𝑗𝑡 + 𝜖𝑖𝑡𝑗 = 𝛼𝑖𝑝𝑖𝑡𝑗 + 𝛽𝑖𝑥𝑖𝑡𝑗 (A1) 

where 𝛼𝑖 is the marginal utility of compensation and 𝜷𝑖 is a vector of individual-specific preference 

parameters capturing heterogeneity in responses to non-monetary programme attributes. The 
stochastic component, 𝜀𝑖𝑗𝑡 , is assumed to be independently and identically distributed with a type I 

extreme value distribution. 

Allowing coefficients in 𝜷𝑖 to vary across individuals yields a mixed logit (random parameters logit) 

model (McFadden & Train 2000), which relaxes the independence of irrelevant alternatives 

assumption and accommodates preference heterogeneity. Conditional on a draw of individual-

specific parameters, the probability that the respondent 𝑖 chooses alternative 𝑗 in a choice situation 

𝑡 is given by: 

𝑃𝑖𝑗𝑡 =
exp(μ𝑖𝑉𝑖𝑗𝑡)

∑ exp(μ𝑖𝑉𝑖𝑙𝑡)𝐽
𝑙=1

(A2) 

The unconditional choice probability is obtained by integrating this expression over the distribution 

of random parameters. In the context of revegetation programmes, landholders are compensated 

for participation. Preference measures are therefore expressed in willingness-to-accept (WTA) 

terms. The WTA is associated with a non-monetary attribute, 𝑘, defined as the minimum annual 

compensation required for a unit change in that attribute and given by: 

𝑊𝑇𝐴𝑖𝑘 =
𝛽𝑖𝑘

𝛼𝑖
, (A3) 

where β𝑖𝑘 is the parameter associated with non-monetary attribute k and α𝑖 is the parameter 

associated with the monetary attribute.  

In conventional preference-space mixed logit models, both the payment coefficient and the non-

monetary coefficients may be specified as random. However, when the cost (or payment) 

parameter is random, and its distribution includes values close to zero, the implied WTA 

distributions can become unstable or ill-defined, leading to extreme values and large variances  

(Daly et al. 2012). While this issue is often addressed by imposing sign-restricted distributions on 

the cost parameter, such as log-normal or truncated normal distributions, these approaches can 

introduce numerical instability and yield highly skewed WTA distributions with long tails (Rollins 

2023; Crastes dit Sourd 2024).  
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In this study, the payment coefficient is therefore specified as fixed, avoiding problems associated 

with near-zero cost parameters. Even with a fixed payment coefficient, however, estimating the 

model directly in WTA space remains advantageous. Following Train and Weeks (2005) and 

Scarpa et al. (2008), the utility function is reparameterised so that the coefficients on non-monetary 

attributes are expressed directly in monetary terms:  

𝑈𝑖𝑡𝑗 = 𝛼𝑖 (
𝜷𝑖

𝛼𝑖
𝒙𝑖𝑡𝑗 − 𝑝𝑖𝑡𝑗) + 𝜖𝑖𝑡𝑗 =  𝛼𝑖(𝝎𝑖 𝒙𝑖𝑡𝑗 − 𝑝𝑖𝑡𝑗) + 𝜖𝑖𝑡𝑗 . (𝐴4) 

where 𝝎𝑖 = 𝜷𝑖/𝛼𝑖 represents individual-specific WTA parameters. Under this formulation, the 

estimated coefficients and their associated standard deviations are directly interpretable as 

required compensation in $000/ha (or $000/km) per year. 

Estimating the model in WTA space offers two practical advantages. First, it yields preference 

parameters and heterogeneity measures directly in policy-relevant monetary units, simplifying 

interpretation and presentation. Second, it allows the standard deviations of random parameters 

and their standard errors to be estimated directly in WTA space, avoiding the need for post-

estimation ratio calculations and delta-method approximations. 

All mixed logit models are estimated by simulated maximum likelihood using the Apollo package 

for R (Hess & Palma 2019), which is specifically designed for estimating advanced discrete choice 

models. Random parameters are simulated using quasi-random draws, and model convergence is 

assessed using standard likelihood-based diagnostics. Robust standard errors are reported 

throughout.  

Detailed methods for the hurdle Poisson model  

The hurdle model (Cragg 1971) assumes that landholders make two sequential decisions with 

respect to participation in a revegetation programme, each of which may be governed by different 

processes. A positive area (or riparian length) committed arises from two conditions: first, the 

landholder decides whether to enrol in the programme at all; second, conditional on enrolment, the 

landholder determines the amount of land (or stream length) to commit.  

Let 𝑦𝑖 denote the area (or length) committed by the landholder 𝑖. The hurdle Poisson model is 

defined as: 

𝑓(𝑦𝑖) = {
𝑝𝑖 , 𝑦𝑖 = 0
(1 − 𝑝𝑖)𝜋(𝑦𝑖), 𝑦𝑖 > 0

, (A5) 

where 𝑝𝑖 is the probability of non-enrolment. The participation decision is modelled using a logit 

specification, while positive outcomes are modelled using a Poisson distribution truncated at zero. 

In the implementation used here (the glmmTMB package in R), the logit component models the 

probability of a zero outcome (non-enrolment). For ease of interpretation and consistency with the 

mixed logit results presented in the main text, the signs of the reported logit coefficients are 

reversed so that positive coefficients indicate a higher probability of enrolment (participation), and 

negative coefficients indicate a lower probability. 

For 𝑦𝑖 > 0, the Poisson probability function is 

𝜋(𝑦𝑖|𝜇𝑖) =
exp(−𝜇𝑖)𝜇i

y

𝑦!
(A6) 
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where 𝜇𝑖 is the conditional mean. The conditional mean is 

𝜇𝑖 = 𝑒𝑥𝑝(𝑋′𝑖𝛽) (A7) 

where 𝑋𝑖   is the covariate vector and 𝛽  is the vector of the coefficients. The model parameters are 

estimated using maximum likelihood, where the specification of the likelihood function jointly 

maximises both conditional and hurdle components of the model. For estimating the model 

parameters, we used the glmmTMB package (Brooks et al. 2017) in the statistical software R (R 

Core Team 2025). To accommodate the count-data structure required by the Poisson specification, 

the dependent variables (area in hectares and riparian length in kilometres) were multiplied by 10 

and rounded to the nearest integer prior to estimation. This transformation improves numerical 

stability while preserving proportional differences across observations. Marginal effects reported in 

the main text are rescaled to represent effects per hectare and per kilometre. 

Extended mixed logit specification with attribute interactions 

As a robustness check, we estimated extended mixed logit models that, in addition to the main 

specification reported in Table 6, include interactions between selected property characteristics 

and programme attributes. These models were estimated to assess whether observable farm 

characteristics explain heterogeneity not only in baseline participation propensity (captured in the 

main specification through interactions with the ASC), but also in preferences for specific 

programme attributes. The coefficient estimates are reported in Table A3.1. Overall, these 

extended specifications provide limited evidence of systematic heterogeneity in attribute-level 

preferences and do not materially improve model fit relative to the more parsimonious main 

specification. Accordingly, the discussion in the main text focuses on the main specification. 
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Table A3.1. Extended mixed logit estimates of landholders’ participation in revegetation programmes 
in willingness-to-accept space, including interactions between programme attributes and property 
characteristics; coefficients in $000 per ha (or km) per year. 

 Native reforestation Wetland restoration Riparian planting 

 Mean SD Mean SD Mean SD 

Participation baseline (ASC) –1.63*** 1.36*** –1.44 2.63*** –1.12 1.42*** 

 (0.48) (0.23) (1.45) (0.85) (0.80) (0.28) 

Mixed native and exotic –1.85** 2.91***     

 (0.79) (0.56)     

TNC Establishes & maintains 0.75 1.46*** 0.76 2.53*** 1.22 1.26*** 

 (0.52) (0.34) (1.72) (0.94) (0.76) (0.43) 

Contract 20 years (vs 10) –0.35 0.64 –3.40** –0.00 –1.81** 1.24*** 

 (0.40) (0.45) (1.49) (0.04) (0.74) (0.29) 

ASC × log(Property Size) 0.00  –0.12  –0.12  

 (0.11)  (0.29)  (0.15)  

ASC × Proportion leased 0.92  1.38  –4.42*  

 (0.85)  (2.05)  (2.39)  

ASC × Steepness 0.25  0.97  0.02  

 (0.36)  (0.75)  (0.57)  

Mixed native and exotic ×  0.04      

log(Property Size) (0.18)      

TNC Establishes & maintains ×  0.08  0.24  0.04  

log(Property Size) (0.13)  (0.37)  (0.16)  

Contract 20 years (vs 10) ×  –0.03  0.46*  0.22  

log(Property Size) (0.09)  (0.27)  (0.14)  

Mixed native and exotic ×  1.62      

Proportion leased (1.50)      

TNC Establishes & maintains ×  0.33  1.51  –0.48  

Proportion leased (0.85)  (1.72)  (1.33)  

Contract 20 years (vs 10) ×  –0.54  –3.39  3.80  

Proportion leased (0.98)  (2.20)  (2.66)  

Mixed native and exotic ×  –0.58      

Steepness (0.57)      

TNC Establishes & maintains ×  –0.11  1.26  0.12  

Steepness (0.40)  (1.07)  (0.54)  

Contract 20 years (vs 10) ×  –0.13  0.21  –0.23  

Steepness (0.30)  (0.58)  (0.55)  

Payment, $000/year (pref. space) 0.97***  0.76***  1.24***  

 (0.12)  (0.26)  (0.20)  

Number of individuals 142  47  66  

Number of observations 1136  376  528  

AIC 1338.9  404.0  598.4  

BIC 1444.6  466.9  666.7  

Log Likelihood –648.428  –186.012  –283.202  

Notes: Coefficients (except the payment parameter) represent annual payment in $000/ha ($000/km) over the contract 
duration. Positive values indicate lower required payment for participation relative to the reference programme, while 
negative values indicate higher required payment. * P < 0.1, ** P < 0.05, *** P < 0.01. Log Likelihood reports the value of 
the maximised log-likelihood function. AIC and BIC are the Akaike and Bayesian Information Criteria, respectively; lower 
values indicate better model fit. 
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Coefficient estimates from the hurdle Poisson models 

Table A3.2 reports the coefficient estimates from the hurdle Poisson models estimated separately 

for native reforestation, wetland restoration, and riparian planting. The model explicitly represents 

the two-stage decision process observed in the data: an initial decision on whether to enrol in a 

revegetation programme (logit component), followed by a decision on the extent of enrolment 

(Poisson component), conditional on participation. Coefficients for the enrolment equation are 

reported in columns 2, 4, and 6, while coefficients for the extent equation are reported in columns 

3, 5, and 7. 

The estimated intercepts in the enrolment equations are negative and statistically significant across 

all revegetation types, indicating low baseline participation in the absence of financial incentives or 

supportive programme features. In contrast, the intercepts in the Poisson component are positive 

and significant, implying that participating landholders tend to enrol non-trivial areas or lengths 

rather than minimal commitments. 

Annual payments enter positively and significantly in both components of the model for all 

revegetation types, confirming their importance for both participation and enrolment intensity. 

Programme design attributes also affect both stages of the decision, although their influence differs 

between participation and extent. In particular, allowing mixed native and exotic species 

significantly reduces enrolment probability for native reforestation but does not affect committed 

area once participation occurs. Assigning establishment and maintenance responsibilities to TNC 

increases participation probabilities across all revegetation types, and increases committed areas 

for native reforestation and wetland restoration. 

Longer contract durations are associated with lower enrolment probabilities but larger committed 

areas conditional on participation for native reforestation and wetland restoration. Farm size 

primarily affects the extent of enrolment rather than the participation decision, while steepness is 

only statistically significant in the enrolment equation for wetland restoration. 

The estimated standard deviations of the intercepts indicate substantial unobserved heterogeneity 

across landholders in both stages of the decision process. Given the non-linear nature of the 

hurdle Poisson model, the magnitude of these effects is best interpreted using marginal effects; 

accordingly, marginal effects and predicted outcomes are presented and discussed in the main 

text.  
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Table A3.2. Results of the analysis of native forest establishment using the hurdle Poisson model  

 Native reforestation Wetland restoration Riparian planting 

 Enrol Area Enrol Area Enrol Area 

Intercept –1.564*** 1.796*** –1.882** 1.449*** –1.842*** 1.212*** 

 (0.274) (0.198) (0.828) (0.453) (0.603) (0.329) 

Payment, $000/ha/year 0.798*** 0.064*** 0.679*** 0.106*** 1.046*** 0.027* 

($000/km$/year) (0.076) (0.006) (0.155) (0.013) (0.140) (0.016) 

Native + exotic allowed –0.871*** –0.000     

 (0.152) (0.010)     

TNC establishes/maintains 0.937*** 0.177*** 1.351*** 0.137*** 1.523*** –0.010 

 (0.159) (0.012) (0.304) (0.027) (0.257) (0.033) 

Contract 20 years (vs 10 years) –0.317** 0.112*** –1.041*** 0.071*** –0.658*** 0.045 

 (0.140) (0.010) (0.286) (0.019) (0.229) (0.029) 

Steepness –0.053 0.079 1.047** 0.222 –0.047 –0.286 

 (0.165) (0.146) (0.448) (0.247) (0.349) (0.206) 

log(Farm Size) 0.038 0.440*** 0.111 0.360*** 0.000 0.365*** 

 (0.054) (0.047) (0.165) (0.095) (0.115) (0.066) 

Proportion leased 0.803* –0.912** 0.360 0.173 –2.023 0.987 

 (0.479) (0.413) (1.085) (0.614) (1.658) (0.893) 

Standard deviation of intercept 0.895 1.037 1.661 1.041 1.457 0.913 

Number of Observations 1136  376  528  

R2 Marginal 0.399  0.348  0.351  

R2 Conditional 0.985  0.980  0.962  

AIC 8552.2  1783.7  2283.9  

Notes: * P < 0.1, ** P < 0.05, *** P < 0.01. R2 Marginal measures the proportion of variance explained by the fixed effects 
only. R2 Conditional measures the variance explained by both fixed and random effects. AIC is the Akaike Information 
Criterion, where lower values indicate better model fit. 
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Appendix 4. Comparisons of respondent characteristics 

Table A4.1 Demographics 

Variables Panel A: all eligible SRDM 
respondents 

Panel B: SRDM respondents who 
agreed to participate in additional 
surveys  

Panel C: those who responded to the 
TNC survey  

Panel D: respondents included in the 
CE analysis  

 Mean SE N Mean SE T-stat N Mean SE T-stat N Mean SE T-stat N 

Age 63.81 0.24 2195 63.30 0.29 -1.38 1486 64.70 0.46 1.74* 585 63.12 0.70 -0.94 250 

Male (=1) 0.685 0.010 2262 0.690 0.012 0.33 1521 0.687 0.019 0.08 594 0.636 0.029 -1.59 253 

Ethnicity (=1) 

        

European 0.901 0.006 2161 0.904 0.008 0.33 1453 0.900 0.012 -0.08 579 0.907 0.019 0.28 246 

Māori 0.053 0.005 2161 0.052 0.006 -0.21 1453 0.040 0.009 -1.28 579 0.028 0.014 -1.64 246 

Pacific 0.007 0.002 2161 0.008 0.002 0.29 1453 0.009 0.004 0.31 579 0.000 0.005 -1.28 246 

Asian 0.003 0.001 2161 0.004 0.001 0.46 1453 0.005 0.002 0.73 579 0.000 0.004 -0.85 246 

Generations farming (=1) 

        

1 0.288 0.009 671 0.310 0.012 1.45 474 0.345 0.018 2.75*** 207 0.341 0.028 1.78* 87 

2 0.128 0.007 299 0.129 0.009 0.03 197 0.127 0.014 -0.11 76 0.122 0.021 -0.31 31 

3 0.192 0.008 448 0.193 0.010 0.08 296 0.167 0.016 -1.42 100 0.157 0.025 -1.36 40 

4 0.172 0.008 401 0.176 0.010 0.29 269 0.165 0.015 -0.41 99 0.180 0.024 0.33 46 

5 0.104 0.006 243 0.104 0.008 -0.04 159 0.097 0.012 -0.54 58 0.078 0.019 -1.28 20 

6 0.038 0.004 88 0.039 0.005 0.23 60 0.053 0.008 1.78* 32 0.055 0.012 1.36 14 

More than 6 0.035 0.004 81 0.035 0.005 0.08 54 0.037 0.007 0.23 22 0.055 0.011 1.67* 14 

Education (=1) 

        

Some 
secondary 
school 

0.039 0.004 90 0.040 0.005 0.29 62 0.035 0.008 -0.41 21 0.031 0.012 -0.57 8 

Secondary 
school 

0.206 0.008 481 0.197 0.010 -0.74 301 0.177 0.017 -1.61 106 0.118 0.025 -3.33*** 30 

Certificate 
(level 1-4) 

0.148 0.007 344 0.150 0.009 0.17 229 0.150 0.014 0.15 90 0.157 0.022 0.39 40 
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Diploma 
(level 5-6) 

0.173 0.008 402 0.178 0.010 0.47 273 0.183 0.015 0.62 110 0.173 0.024 0 44 

Bachelor's 
(level 7) 

0.225 0.009 525 0.239 0.011 1 366 0.238 0.017 0.68 143 0.263 0.026 1.36 67 

Honour's / post-
graduate 
(level 8) 

0.078 0.006 182 0.084 0.007 0.7 129 0.092 0.011 1.1 55 0.125 0.017 2.68*** 32 

Master's 
(level 9) 

0.066 0.005 153 0.071 0.006 0.6 108 0.072 0.010 0.53 43 0.075 0.016 0.54 19 

Doctoral 
(level 10) 

0.025 0.003 59 0.029 0.004 0.66 44 0.043 0.006 2.5** 26 0.055 0.010 2.85*** 14 

Note: SRDM = Survey of Rural Decision Makers. Notes: Panel A is all eligible members of the SRDM panel. Panel B are eligible decision-makers who agreed to participate in 
additional surveys. Panel C is the sub-sample of decision-makers who responded to the survey. Panel D is the sub-sample of respondents who are included in the choice experiment 
analysis. Values in sub-samples Panels B to D are compared to values in Panel A using a parametric one-sample t-test. Significant differences are represented by stars where * P < 
0.1, ** P < 0.05, *** P < 0.01.  
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Table A4.2 Land and operation characteristics 

Variables Panel A: all eligible SRDM 
respondents 

Panel B: SRDM respondents who 
agreed to participate in additional 
surveys  

Panel C: those who responded to 
the TNC survey  

Panel D: respondents included in 
the CE analysis  

 

Mean SE N Mean SE t-stat N Mean SE t-stat N Mean SE t-stat N 

Area owned or leased, ha 303.20 23.62 2330 320.28 29.14 0.46 1531 363.01 46.55 1.15 600 515.39 71.41 2.82*** 255 

Land is flat (=1) 0.592 0.010 2287 0.597 0.013 0.32 1507 0.572 0.020 -0.9 593 0.531 0.031 -1.86* 254 

Land is rolling (=1) 0.524 0.010 2287 0.516 0.013 -0.46 1507 0.524 0.021 0.03 593 0.539 0.031 0.47 254 

Land is steep (=1) 0.281 0.009 2287 0.278 0.012 -0.18 1507 0.310 0.018 1.43 593 0.386 0.028 3.54*** 254 

Industry (=1)                

Sheep and beef 0.417 0.010 971 0.398 0.013 -1.17 609 0.407 0.020 -0.45 244 0.408 0.031 -0.27 104 

Dairy 0.164 0.008 381 0.169 0.009 0.46 259 0.153 0.015 -0.6 92 0.173 0.023 0.37 44 

Other livestock 0.030 0.004 71 0.032 0.004 0.27 49 0.038 0.007 1 23 0.043 0.011 1.12 11 

Arable 0.027 0.003 64 0.024 0.004 -0.74 36 0.012 0.007 -2.11** 7 0.008 0.010 -1.82* 2 

Horticulture 0.064 0.005 150 0.061 0.006 -0.37 94 0.055 0.010 -0.83 33 0.039 0.015 -1.55 10 

Other industry 0.055 0.005 127 0.051 0.006 -0.48 78 0.058 0.009 0.37 35 0.098 0.014 2.91*** 25 

Lifestyle 0.243 0.009 566 0.265 0.011 1.58 406 0.277 0.018 1.72* 166 0.231 0.027 -0.41 59 

Region (=1)                

Northland 0.093 0.006 216 0.095 0.007 0.21 145 0.097 0.012 0.3 58 0.106 0.018 0.69 27 

Auckland 0.066 0.005 154 0.069 0.006 0.3 105 0.088 0.010 1.96* 53 0.106 0.016 2.43** 27 

Waikato 0.152 0.007 354 0.152 0.009 -0.03 232 0.160 0.015 0.49 96 0.141 0.022 -0.45 36 

Bay of Plenty 0.052 0.005 122 0.050 0.006 -0.28 77 0.048 0.009 -0.39 29 0.031 0.014 -1.43 8 

Gisborne 0.013 0.002 30 0.012 0.003 -0.13 19 0.012 0.005 -0.23 7 0.012 0.007 -0.15 3 

Hawke's Bay 0.045 0.004 104 0.037 0.005 -1.19 56 0.025 0.008 -2.08** 15 0.035 0.013 -0.69 9 

Taranaki 0.037 0.004 87 0.039 0.005 0.19 59 0.043 0.008 0.69 26 0.031 0.012 -0.48 8 

Manawatu-Wanganui 0.094 0.006 220 0.099 0.007 0.51 152 0.102 0.012 0.54 61 0.122 0.018 1.41 31 

Wellington 0.058 0.005 136 0.060 0.006 0.22 92 0.067 0.010 0.77 40 0.063 0.015 0.28 16 

Tasman, Nelson 0.037 0.004 87 0.034 0.005 -0.54 52 0.033 0.008 -0.46 20 0.047 0.012 0.78 12 

Marlborough 0.024 0.003 57 0.024 0.004 -0.19 36 0.023 0.006 -0.16 14 0.012 0.010 -1.25 3 
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Variables Panel A: all eligible SRDM 
respondents 

Panel B: SRDM respondents who 
agreed to participate in additional 
surveys  

Panel C: those who responded to 
the TNC survey  

Panel D: respondents included in 
the CE analysis  

 

Mean SE N Mean SE t-stat N Mean SE t-stat N Mean SE t-stat N 

West Coast 0.017 0.003 40 0.014 0.003 -0.65 22 0.017 0.005 -0.08 10 0.027 0.008 1.2 7 

Canterbury 0.185 0.008 432 0.192 0.010 0.52 294 0.172 0.016 -0.77 103 0.145 0.024 -1.57 37 

Otago 0.070 0.005 163 0.068 0.007 -0.24 104 0.070 0.010 0 42 0.090 0.016 1.2 23 

Southland 0.055 0.005 128 0.056 0.006 0.16 86 0.043 0.009 -1.11 26 0.031 0.014 -1.57 8 

Note: SRDM = Survey of Rural Decision Makers. Notes: Panel A is all eligible members of the SRDM panel. Panel B are eligible decision-makers who agreed to participate in 
additional surveys. Panel C is the sub-sample of decision-makers who responded to the survey. Panel D is the sub-sample of respondents who are included in the choice experiment 
analysis. Values in sub-samples Panels B to D are compared to values in Panel A using a parametric one-sample t-test. Significant differences are represented by stars where * P < 
0.1, ** P < 0.05, *** P < 0.01 
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Table A4.3 Industry and regional distribution of respondents compared to the national survey of 
commercial operations  

  

National 
population of 
commercial 
operations 

All eligible 
SRDM 
respondents 

Eligible SRDM 
respondents 
who agreed to 
participate in 
additional 
surveys  

Those 
who 
responded 
to the TNC 
survey  

Respondents 
included in 
the CE 
analysis  

Industry (=1) 
     

 
Sheep & beef 0.438 0.417 0.398 0.407 0.408 

 
Dairy 0.197 0.164 0.169 0.153 0.173 

 
Other livestock 0.039 0.030 0.032 0.038 0.043 

 
Arable 0.076 0.027 0.024 0.012 0.008 

 
Horticulture 0.159 0.064 0.061 0.055 0.039 

 
Other industries 0.007 0.055 0.051 0.058 0.098 

 
Lifestyle NA 0.243 0.265 0.277 0.231 

Region (=1) 
  

   

 
Northland 0.078 0.093 0.095 0.097 0.106 

 
Auckland 0.061 0.066 0.069 0.088 0.106 

 
Waikato 0.176 0.152 0.152 0.160 0.141 

 
Bay of Plenty 0.090 0.052 0.050 0.048 0.031 

 
Gisborne 0.021 0.013 0.012 0.012 0.012 

 
Hawke's Bay 0.052 0.045 0.037 0.025 0.035 

 
Taranaki 0.058 0.037 0.039 0.043 0.031 

 
Manawatū-Whanganui 0.091 0.094 0.099 0.102 0.122 

 
Wellington 0.031 0.058 0.060 0.067 0.063 

 
Tasman and Nelson 0.026 0.037 0.034 0.033 0.047 

 
Marlborough 0.029 0.024 0.024 0.023 0.012 

 
West Coast 0.013 0.017 0.014 0.017 0.027 

 
Canterbury 0.141 0.185 0.192 0.172 0.145 

 
Otago 0.066 0.070 0.068 0.070 0.090 

  Southland 0.068 0.055 0.056 0.043 0.031 

N  45,951 2330 1531 600 255 

Notes: Column 1 is from Statistics NZ’s NZ Agricultural Production Survey to June 2024. Column 1 is all eligible 
members of the SRDM panel. Column 2 are eligible decision-makers who agreed to participate in additional surveys. 
Column 3 is the sub-sample of decision-makers who responded to the survey. Column 4 is the sub-sample of 
respondents who are included in the choice experiment analysis. No national statistics were available for lifestyle 
farmers. ‘Other industries’ in the SRDM include beekeeping, farm-based tourism, and grazing livestock not owned by the 
operation. 



 

© New Zealand Institute for Bioeconomy Science Limited (2026) 71 

Table A4.4 Attitudes, priorities, and behaviours 

Variables Panel A: all eligible 
SRDM respondents 

Panel B: SRDM respondents 
who agreed to participate in 

additional surveys 

Panel C: those who responded 
to the TNC survey 

Panel D: respondents 
included in the CE analysis 

 

Mean SE N Mean SE t-stat N Mean SE t-stat N Mean SE t-stat N 

Focus in the past 2 years - Improving the health of waterways  

1. Not much focus 0.109 0.006 253 0.099 0.008 -0.91 152 0.068 0.013 -2.83*** 41 0.075 0.019 -1.66* 19 

2 0.079 0.006 185 0.078 0.007 -0.11 120 0.070 0.011 -0.76 42 0.051 0.017 -1.59 13 

3 0.212 0.008 494 0.204 0.010 -0.61 312 0.227 0.017 0.78 136 0.231 0.026 0.72 59 

4 0.218 0.009 507 0.214 0.011 -0.3 327 0.220 0.017 0.13 132 0.224 0.026 0.22 57 

5. Major focus 0.130 0.007 302 0.133 0.009 0.27 203 0.133 0.014 0.24 80 0.188 0.021 2.65*** 48 

Focus in the next 2 years - Improving the health of waterways 

1. Not much focus 0.095 0.006 221 0.086 0.007 -0.9 132 0.065 0.012 -2.23** 39 0.071 0.018 -1.26 18 

2 0.092 0.006 215 0.084 0.007 -0.91 128 0.062 0.012 -2.31** 37 0.063 0.018 -1.55 16 

3 0.220 0.009 512 0.218 0.011 -0.12 334 0.245 0.017 1.33 147 0.208 0.026 -0.44 53 

4 0.218 0.009 508 0.214 0.011 -0.33 327 0.215 0.017 -0.16 129 0.235 0.026 0.63 60 

5. Major focus 0.121 0.007 283 0.128 0.008 0.61 196 0.132 0.013 0.68 79 0.196 0.020 3.46*** 50 

New land use: exotic forest for harvest 

No 0.097 0.006 227 0.091 0.008  140 0.110 0.012  66 0.125 0.019  32 

Yes 0.012 0.002 29 0.014 0.003  21 0.005 0.005  3 0.004 0.007  1 

New land use: exotic forest for carbon units 

No 0.032 0.004 75 0.032 0.005  49 0.035 0.007  21 0.043 0.011  11 

Yes 0.015 0.002 34 0.016 0.003  24 0.017 0.005  10 0.024 0.008  6 

New land use: native forest for harvest                

No 0.017 0.003 39 0.017 0.003  26 0.015 0.005  9 0.020 0.008  5 

Yes 0.003 0.001 8 0.004 0.001  6 0.007 0.002  4 0.016 0.004  4 
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Variables Panel A: all eligible 
SRDM respondents 

Panel B: SRDM respondents 
who agreed to participate in 

additional surveys 

Panel C: those who responded 
to the TNC survey 

Panel D: respondents 
included in the CE analysis 

 

Mean SE N Mean SE t-stat N Mean SE t-stat N Mean SE t-stat N 

New land use: native forest for carbon                

No 0.022 0.003 52 0.025 0.004  39 0.032 0.006  19 0.043 0.009  11 

Yes 0.015 0.003 36 0.015 0.003  23 0.017 0.005  10 0.035 0.008  9 

Please select the statement that best indicates your personal beliefs about climate change 

Is not occurring = 1 0.061 0.005 141 0.061 0.006 0.03 93 0.045 0.010 -1.42 27 0.039 0.015 -1.35 10 

Insufficient evidence = 1 0.194 0.008 453 0.190 0.010 -0.33 291 0.173 0.016 -1.16 104 0.129 0.025 -2.49** 33 

Is occurring = 1 0.680 0.010 1584 0.694 0.012 0.94 1063 0.732 0.019 2.43** 439 0.780 0.029 3.27*** 199 

Unsure = 1 0.064 0.005 149 0.055 0.006 -1.13 84 0.050 0.010 -1.25 30 0.051 0.015 -0.8 13 

Overall, how do you feel about the regulations facing your property? 

1 Generally unreasonable = 1 0.224 0.009 522 0.226 0.011 0.14 346 0.195 0.017 -1.52 117 0.188 0.026 -1.3 48 

2 0.251 0.009 584 0.240 0.011 -0.72 368 0.227 0.018 -1.21 136 0.196 0.027 -1.91* 50 

3 0.297 0.009 691 0.302 0.012 0.35 462 0.322 0.019 1.2 193 0.357 0.029 2** 91 

4 0.106 0.006 247 0.114 0.008 0.75 174 0.122 0.013 1.11 73 0.094 0.019 -0.59 24 

5 Generally reasonable = 1 0.118 0.007 274 0.118 0.008 0.06 181 0.135 0.013 1.18 81 0.165 0.020 2.22** 42 

In your opinion, what types of regulations cause the most concern within the rural community? Select up to 3 answers. 

Climate change / Greenhouse gases 0.476 0.010 1110 0.483 0.013 0.42 740 0.460 0.020 -0.72 276 0.482 0.031 0.18 123 

Environment, including freshwater 0.666 0.010 1551 0.679 0.012 0.84 1039 0.677 0.019 0.51 406 0.682 0.030 0.54 174 

Finance & tax 0.242 0.009 563 0.244 0.011 0.19 374 0.243 0.017 0.09 146 0.278 0.027 1.3 71 

Health & Safety 0.447 0.010 1041 0.439 0.013 -0.48 672 0.427 0.020 -0.88 256 0.424 0.031 -0.71 108 

Biosecurity, including NAIT and 
Biosecurity New Zealand 

0.276 0.009 644 0.282 0.011 0.39 432 0.297 0.018 0.99 178 0.290 0.028 0.47 74 

Employment and labour 0.231 0.009 538 0.229 0.011 -0.17 350 0.217 0.017 -0.74 130 0.212 0.026 -0.69 54 

Immigration 0.062 0.005 144 0.071 0.006 1.1 108 0.072 0.010 0.89 43 0.059 0.015 -0.19 15 
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Variables Panel A: all eligible 
SRDM respondents 

Panel B: SRDM respondents 
who agreed to participate in 

additional surveys 

Panel C: those who responded 
to the TNC survey 

Panel D: respondents 
included in the CE analysis 

 

Mean SE N Mean SE t-stat N Mean SE t-stat N Mean SE t-stat N 

Have you sought advice from professional farm advisors in the past? 

Yes = 1 0.486 0.010 1132 0.496 0.013 0.6 759 0.460 0.020 -1.13 276 0.478 0.031 -0.22 122 

No = 1 0.492 0.010 1146 0.488 0.013 -0.24 747 0.525 0.020 1.45 315 0.498 0.031 0.19 127 

Are you generally a person who is fully prepared to take risks or do you try to avoid taking risks? 

Risk taking (lowest = 0 to highest = 10) 5.293 0.052 2296 5.405 0.064 1.36 1530 5.232 0.102 -0.54 600 5.424 0.156 0.79 255 

Note: SRDM = Survey of Rural Decision Makers. Panel A is all eligible members of the SRDM panel. Panel B are eligible decision-makers who agreed to participate in additional 
surveys. Panel C is the sub-sample of decision-makers who responded to the survey. Panel D is the sub-sample of respondents included in the choice experiment analysis. 
Percentages are shares of the full panel, so the categories for each item sum to the share of the panel that answered it, not to 100%. Values in Panels B to D are compared to Panel A 
using a parametric one-sample t-test, with significant differences marked by stars, where * P < 0.1, ** P < 0.05, *** P < 0.01. The new land-use items (exotic and native forest) were 
asked only of commercial operators who did not already hold the relevant land use, so the number of respondents is small and no t-statistic is reported for these rows.
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Figure A4.1. Reasons to participate in a restoration programme, by restoration programme.  

 

Figure A4.2. Reasons to participate in a restoration programme, by land-use type (wetlands, wet 
areas, and waterways). 
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Figure A4.3. Reasons to participate in a restoration programme, by land-use type (eroded or erosion-
prone land, remnant or large stands of native bush, and marginal/low-productive land). 

 

Figure A4.4. Reasons to participate in a restoration programme, by land characteristics. 
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© New Zealand Institute for Bioeconomy Science Limited (2026) 77 

 

Figure A4.5. Reasons not to participate in a restoration programme, by restoration programme. 
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Figure A4.6. Reasons not to participate in a restoration programme, by land-use type (wetlands, wet 
areas, and waterways). 
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Figure A4.7. Reasons not to participate in a restoration programme, by land-use type (eroded or 
erosion-prone land, remnant or large stands of native bush, and marginal/low-productive land). 
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Figure A4.8. Reasons not to participate in a restoration programme, by land characteristics. 
 

  



 

© New Zealand Institute for Bioeconomy Science Limited (2026) 81 

Appendix 5. Qualitative reasons to participate and not participate in an 
environmental restoration programme from the survey 

The following are verbatim ‘Other’ reasons given by respondents to participate in an environmental 

restoration programme. 

• Improves hydrology of overall farm & improves grass growth in summer. 

• We are continually told it is what we should do, so we plant riparian area to shut people up. 

• That land is ex pines and best in permanent tree cover.        

• We have a steep boundary with the national park always thought it might be worth putting 

back into natives. 

• Interest in exotics – as have arboretum on property.     

• More than just the look, improve the character of the property.                 

• Protection from invasive plants encroaching from neighbouring properties. 

• Mitigate climate change.               

• Amenity value. 

• Share the cost we can't afford to do a lot. 

• Note much of our riparian (18 km) would be difficult, cyclone prone.  

• Replacing what has been lost through historic land.  

• Enhance QE11 covenant.   

• There used to be a lot [of] mountain totara, beech trees in the high country prior to them 

being burnt to make it easier to find moa. I would like to see them incorporated into a 

silvopasture programme in the high country tussock lands along with other pioneer species 

so that we regenerate the soils in the high country. I believe native[s] have a role to play 

along with a myriad of other species that help to ensure the environment is healthy and has 

the ability to drive revenue from stock and fauna. 

The following are verbatim ‘Other’ reasons given by respondents not to participate in an 

environmental restoration programme. 

• I don't trust the government and don't want them knowing anything about my land. 

• Massive over reach for no real benefits for anyone, more jobs more expense for what gain? 

• Do your own work. 

• We have made many efforts over the years to establish natives and have worked with a 

range of experts, but all of our efforts have struggled, due to our extreme climate, too hot, 

today, too hot. 

• Natives do not belong or are not actually native to some of the regions and do not establish 

easily                                                     

• The farm has natural ecological assets that are a better starting point than Greenfields, which 

can follow as time & funds permit   


