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Re-envisioning adaptation futures for the agricultural sector


	

The effects of climate change are already being observed and experienced in New Zealand, as evidenced by increased weather variability, changing seasonality, and more frequent extreme events (Lawrence et al., 2022).  There is increasing recognition across the primary sector that adaptation to these new conditions and greater climate variability will be necessary. 

Some farmers and growers across the primary sector in Aotearoa New Zealand are experimenting with different ways to adapt to climate variability and anticipated future changes in climate.  Farmers and growers are experts on their local context (Sumane et al., 2018) and have always adapted to changing conditions.  Many are confident the changes they have been making over many decades will be sufficient to cope with future climatic changes. 

However, the pace and magnitude of changes under climate change may challenge the expertise of many, resulting in reduced ability to look after their crops and animals, increased financial stress, and adverse impacts on mental health and well-being.  Understanding the limits to adaptation is a critical aspect of evaluating adaptation effectiveness (Adger et al., 2009; New et al., 2022).
Climate change scholarship points to a future where incremental change will no longer be sufficient, and in some regions and sectors, transformative changes will instead be necessary.  Transformational adaptation for agri-food systems entails major, purposeful action undertaken at the farm or supra-farm level in response to potential or actual climate change impacts and opportunities in the context of other drivers. While there are documented examples in Aotearoa New Zealand, of such change, especially in relation to land use, overall rates of adaptation remain low. 
To maximize the potential for effective transformational adaptation, therefore, it is necessary to not only identify and evaluate multiple adaptation pathways, but also evaluate the significance of dominant beliefs and values throughout our agri-food systems. This involves addressing structural constraints to adaptation, alongside greater efforts to understand how intersectional identities, such as gender, age, class and ethnicity, influence adaptation. These factors in turn shape climate imaginaries, which are shared understandings of the climate and collective visions of desirable futures (Kanarp et al., 2025).  As recent research has found that dominant imaginaries fail to inspire transformative action (Celermajer et al., 2024), new knowledge is needed to understand how understandings of the future could be re-envisioned to inspire transformational change, especially within the agricultural sector. Climate imaginaries are shared understandings of the climate and collective visions of desirable futures (Kanarp et al., 2025).  Recent research has found that dominant imaginaries fail to inspire transformative action (Celermajer et al., 2024).

We have structured this panel with a range of experts across Aotearoa New Zealand and Australia, to provide a series of linked presentations and perspectives on whether existing adaptation practices are likely to be sufficient to ensure continued food production into the future, and whether there are dominant imaginaries that support or hinder transformation.  The objectives are to (1) describe the wide range of existing adaptations being implemented; (2) examine the projected changes and what they are likely to mean for agricultural production; (3) examine the extent to which current adaptations will remain effective as climate impacts intensify; (4) discuss how adaptation futures are understood in primary sector communities and the role they play in transformative change


	INDIVIDUAL PANELLIST CONTRIBUTION

Moderator Details
Full Name: Anita Wreford
Organisation: Lincoln University
[bookmark: _Hlk174523299][bookmark: _Hlk173218261]Bio sketch: Professor Anita Wreford is an applied economist based in the Faculty of Environment, Society and Design at Lincoln University, specialising in responses to climate change, with a particular focus on the primary sector.  She leads several research projects developing an understanding of and supporting adaptation in the primary sector.

Panellist 1
Full Name: Anita Wreford
Presentation 1: Case studies of primary sector adaptation in Aotearoa New Zealand
Panellist 1 Contribution:
Introduction: Some farmers and growers across the primary sector in Aotearoa New Zealand are experimenting with different ways to adapt to climate variability and anticipated future changes in climate.  Capturing the learnings and documenting farm performance data from existing changes is an important aspect to understand and plan for future climate changes, and for other farmers and growers to learn from. Monitoring and evaluation of the effectiveness of current adaptation is critical to inform strategies for future resilience.  
Objectives: To identify and document the adaptations and their drivers that farmers and growers have made in response or anticipation to changes in weather and/or climate over the past 10-20 years
Methods: This research is based on a series of interviews and data collection across the dairy, beef/sheep, viticulture and kiwifruit sectors in New Zealand
(Preliminary) Findings: Farmers and growers have been adopting a range of adaptations depending on their systems and the local climate conditions they are facing. 
The adaptations were mostly incremental changes, that had evolved over time as the weather and on-farm practices changed. The horticultural adaptations included some more strategic changes with an awareness that the longer-term implications of climate change might challenge their ability to adapt within the current system. 

Panellist 2
Full Name: Dr Christian Zammit
Organisation: NIWA
Bio:Christian is a hydrologist at NIWA. Over the past 15 years and in collaboration with industry stakeholders, he has undertaken and led a variety of climate change impact assessments projects across local, basin, regional and national scales.  
Presentation 2: Agricultural water availability under a changing climate 

Panellist 2 Contribution: 
Introduction: Water availability for agriculture is becoming a major concern in several regions of New Zealand. Farmers and growers are facing the effects of less reliable water supply due to more variable rainfall, increasing drought frequency, and reduced availability of irrigation water. As regional conditions and seasonality shift, there is growing interest in future land use. Understanding future water availability is crucial for adapting to climate change.
Objectives: This presentation aims to examine projections of future water availability across key regions of New Zealand and discuss their implications for agricultural production.

Methodology: We analysed the impact of climate change on hydrological regimes using CMIP6-driven models coupled with hydrological models previously used in national scale assessments (Clark et al. 2008, McMillan et al 2016, Collins and Zammit 2016, Collins et al. 2019, Collins 2020, Griffiths et al. in prep.). To assess agricultural water availability under a changing climate, we investigated:
· Shifts in the onset of low flow regimes after winter.
· Temporal shifts in the seasonal onset and offset of low flow conditions.
· Potential changes in mean river flow conditions during water stress periods.

Findings: Interim analysis (not completed at the time of submission) shows that agricultural water availability under changing climate is island-dependent, with contrasting behaviour between the North and South Islands:
· The amplitude of seasonal variation in discharge and summer low flow magnitude is expected to change based on radiative forcing scenarios and the simulation time period.
· South Island catchments show a significant change in the temporal pattern of monthly average discharge, suggesting a shift from typical South Island conditions (low flow in winter, high flow at the end of spring and start of summer) to North Island conditions (high flows in winter, low flows at the end of summer or start of autumn).
· The duration of low flow periods is expected to increase significantly in South Island catchments, with minimal changes expected for North Island catchments. This will likely impact water availability for agricultural use.


Panellist 3
Full Name: Nick Cradock-Henry
Organisation: GNS
Nick’s research focuses on social-ecological system dynamics, with a particular emphasis on rural landscapes at multiple scales and across several research themes. This includes work on risk and resilience, and the impacts of earthquakes and other hazards on rural communities, agribusinesses and rural value chains (wine, kiwifruit, and dairying); climate change vulnerability and adaptation; and governance for sustainability outcomes.

Presentation 3
Limits to current adaptation in Aotearoa New Zealand

Panellist 3 Contribution: 
Introduction  This presentation builds directly from the first presentation in this panel session. Changes that are currently being made in response to observed changes in weather and increased variability may be insufficient to cope with the increased rate and magnitude of future warming. It is very likely that current adaptation strategies will have a limited time span (IPCC 2022), as evidence, (Royal Society of New Zealand, 2016) indicates major changes in New Zealand’s climate by 2100, which will necessitate some radical redesign of farming/horticultural systems.
Objectives The objective of this presentation is to assess how the adaptations discussed by panellist 1, with the context provided by panellist 2, are likely to perform into the future under projected climatic changes, and under what conditions they may reach limits to their effectiveness.
Methodology The adaptations are assessed against climate projections as well as potential maladaptive outcomes in the medium to longer term. This is achieved through a combination of literature reviews, expert opinion and stakeholder workshops
Findings  The research is still under way so these findings are preliminary at the time of writing, but will be complete by October. In some regions the projected changes are likely to mean the current adaptations will no longer be sufficient, and combinations of changes, and more transformational changes are likely to be required. These may include diversification and changes in land use. In other regions the current changes may continue to be sufficient, perhaps with some diversification.  Overall however, current land uses are expected to need to diversify, transform and shift spatially. 

Panellist 4
Full Name: Christina Griffin
Organisation: Australian National University
Bio:Dr Griffin is a research fellow with the Crawford School of Public Policy, Australian National University. Her research focuses on understanding the interactions between processes of agrarian change, natural hazards, climate change adaptation, and gender, with extensive field experience in Indonesia and Aotearoa New Zealand. 

Presentation 4
Gender, land dispossession, and dairying in a warming climate

Panellist 4 Contribution: 
Introduction Climate change is exposing vast stretches of Aotearoa New Zealand’s pastoral landscape to floods, droughts, cyclones and seawater inundation.
Objectives This research aims to understand how adaptation efforts, and the dominant climate imaginaries, of dairy farming communities are shaped through intersectional identities and legacies of land dispossession.
Methodology The research draws on in-depth interviews with a diverse range of dairy farmers (including owner operators, sharemilkers, women, men, and Māori owned farms) in Southland and Waikato.
Findings Achieving equitable and transformational adaptation in Aotearoa New Zealand’s agricultural landscape will require more attention to the gendered impacts of climate change, and the ways in which access to land (or lack thereof) supports or creates barriers to flexible adaptation. 


Panellist 5
Full Name: Murray Doak
Organisation: Ministry for Primary Industries
Bio: Senior investment advisor. Murray has almost 30 years experience working on primary industry policy and public research investment with particular emphasis on climate change, water quantity and quality management.
Presentation 5
Land use in a changing climate: historical perspective and future reflections
Panellist 5 Contribution: Maximum 250 words, excluding references)
Introduction This talk is not based on a research project, but will aim to bring together the four previous presentations.
Objectives The objective of this presentation is to reflect on the previous four presentations and provide an industry and stakeholder perspective on the future of agriculture and horticulture in New Zealand in a changing climate.
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