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to 2021 and 2021 to 2022 also exhibited low rainfall, low 
soil moisture, and reduced water levels in rivers and streams 
(Waikato Regional Council 2023). However, these dry con-
ditions came to an abrupt halt in the summer of early 2023 
as ex-tropical cyclones Hale (10/01/2023) and then Gabri-
elle (13/02/2023) made landfall, causing heavy rainfall, 
extensive flooding and damage, especially in the vicinity of 
Auckland and Hawkes Bay. While damage in the Waikato 
region was not as extensive by comparison, these events 
still led to widespread pasture loss, power blackouts, on-
farm infrastructure damage, and lost revenue as milk was 
dumped or cows dried off earlier than planned. The unpre-
dictability of recent weather conditions, and their adverse 
impact on agricultural production, is indicative of the chal-
lenges the region will continue to face in a warming climate.

This article describes how the impacts of extreme 
weather events—co-created through processes of climate 
change, land dispossession, and dairy intensification—exac-
erbate the existing vulnerabilities of different dairy farming 

Introduction

Over recent years, the Waikato region of Aotearoa New 
Zealand has experienced unpredictable, and sometimes 
extreme, weather events, manifested through a series of dry 
years followed by one of the wettest summers on average. 
The past decade has been the driest on record, with the sum-
mer of 2019 to 2020 reaching 61 consecutive days of severe 
drought (NIWA 2020). The subsequent summers of 2020 
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Abstract
The impacts of climate change are exposing vast stretches of dairy farms in the Waikato region of Aotearoa New Zealand 
to floods, droughts, and seawater inundation. This article describes how the Waikato ‘hazardscape’—co-created through 
processes of land dispossession, dairy intensification, and climate change—shapes the vulnerabilities and capacities of 
different dairy farming groups, specifically women, intergenerational, and Indigenous Māori farmers. Our findings show 
that while contemporary Māori owned dairy farms are sometimes situated on sub-optimal land as a result of decades 
of land dispossession, their size and collective ownership structures can support greater flexibility, diversification, and 
adaptive decision-making processes. The longevity and financial security of many non-Indigenous intergenerational dairy 
farms means they are also more able to invest in long-term adaptation decisions, albeit often tied to the continuation of 
dairying. Furthermore, within these farm units, dairy farm women make a significant contribution to adaptation goals, yet 
their unique adaptation strategies and requirements are often overlooked, particularly in industry-run settings. The article 
foregrounds how achieving equitable 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. We call for more diverse and inclusive platforms for adaptation planning that are 
receptive to envisioning alternative, more equitable, and ultimately lower risk ways of co-existing with hazards, while 
managing productive land.
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groups. The felling of native trees, draining of wetlands, 
dispossession of Māori from their land, and introduction of 
pastoral farming to the Waikato region, has had a profound 
impact on present-day flood hazard (Hatvany 2008; Parsons 
and Fisher 2020) and by extension experiences of climate 
change. By drawing attention to the unequal construction of 
the Waikato hazardscape, we describe how climate impacts 
are now experienced differentially. In particular, social 
identities shaped by gender, wealth, ethnicity, and intergen-
erational land ownership patterns, determine individual or 
collective vulnerability and capacity, as well as willingness 
to consider rural futures beyond dairying. These findings 
call for more inclusive platforms and diverse perspectives 
in efforts to envision flexible, sustainable, and adaptive 
responses to change.

Hazardscapes and differentiated farmer 
vulnerabilities

It is now widely understood that disasters, such as floods 
and droughts, are not natural events and are instead con-
structed through the intersection of a physical hazard with 
conditions of vulnerability (Wisner et al. 2004). As climate 
change drives physical hazards, understanding underly-
ing conditions of vulnerability, is key to minimising harm 
and losses, as well as building resilience (Birkmann et al. 
2022). The concept of the ‘hazardscape’ provides a concep-
tual framework to examine the impacts of physical hazards 
alongside social vulnerability. A hazardscape is defined as 
‘the interplay of social, political, and economic factors–
interacting separately, in combination with one another, 
and with the physical environment—[that] creates a mosaic 
of risks and hazards that affect people and the places they 
inhabit’ (Cutter et al. 2000, p. 716). Hazardscapes have been 
used to describe the interplay of historical colonial and eco-
nomic development processes (Griffin 2019; Parsons and 
Fisher 2020), power relations (Mustafa 2005), and percep-
tions (Khan 2012) in the production of hazardous places, 
and how they are experienced by different groups of people. 
Here we use the concept of the hazardscape to describe the 
unequal construction of hazardous spaces, and the ways 
in which under-represented farming groups—specifically 
women and Māori1—are impacted by, resist, or successfully 
adapt to change.

Building on the vulnerability scholarship noted above, 
studies of climate change adaptation are also increasingly 
cognisant of how gender and intersectional subjectivi-
ties influence experiences of climate change (Garcia and 
Tschakert 2022; Kaijser and Kronsell 2014; Thompson-Hall 
et al. 2016; Walker et al. 2021). These studies demonstrate 

1   Māori are the Indigenous people of Aotearoa, the descendants of 
Polynesian voyagers.

how intersecting social identities including gender, age, 
wealth, and ethnicity, influence adaptive decision-making 
and reveal the power imbalances that create vulnerabilities 
(Ravera et al. 2016; Thompson-Hall et al. 2016). Originally 
coined by Crenshaw (1991), the intersectional turn in adap-
tation scholarship helps to explain why harms and losses 
are experienced differently among social groups, and how 
power and inequality drives vulnerability (Kaijser and Kro-
nsell 2014; Thompson-Hall et al. 2016; Walker et al. 2021). 
These approaches provide explanatory power to how the 
relational aspects of gender, including class and ethnicity, 
shape experiences of climate change (Sultana 2010).

In the context of dairy farming in Aotearoa New Zealand 
(hereafter referred to as Aotearoa), we posit that this lens 
can illuminate differences in vulnerability and coping strate-
gies across gender, ethnicity and farm ownership structures. 
For instance, in the lower South Island of Aotearoa, dairy 
farmers’ ability to adapt to floods and incremental changes 
in climatic conditions depends on land ownership status, 
position on the ‘dairy ladder’, levels of debt, gender partici-
pation, and age (Griffin et al. 2023). However, few studies 
have focused on how gendered, intergenerational and Māori 
owned farming structures intersect to co-create vulnerabili-
ties and unique adaptive capacities in Aotearoa (for a nota-
ble exception see Johnson et al. 2023).

Indeed, gender considerations are often overlooked in 
studies of agriculture and vulnerability to climate change in 
the ‘Global North’ (Cohen 2017; Fletcher and Reed 2022). 
While emerging research foregrounds how high-income 
countries are not exempt from the unequal distribution of 
climate impacts (Fletcher and Reed 2022), there are limited 
examples of this line of research inquiry in agrarian contexts 
in Aotearoa. Women have long played an important role 
in the dairy industry, yet research dedicated to dairy farm 
women in Aotearoa remains scarce (for an exception see 
Begg 1991). Despite the fact that men are more likely to be 
viewed as the ‘primary farmer’ (Burton et al. 2020; Fletcher 
and Knuttila 2016), women play a crucial role in farm work 
and are often actively involved in operational and manage-
ment roles, currently comprising up to 30 per cent of the 
dairy workforce (NZ Dairy Exporter 2024). Women are also 
often involved in pluri-active work, both on- and off-farm, 
which sustains farm households during periods of financial 
stress or disasters (Le Heron et al. 1991; Robertson et al. 
2008).

Furthermore, relational aspects of social identity, which 
shape land ownership status, can be preconditions to vul-
nerability and adaptation. A farmer’s ability to purchase or 
inherit land is often tied to wealth, generation, gender, and 
ethnicity (Horst and Marion 2019; Smith and Montgomery 
2004). Conditions of vulnerability; therefore, are rooted in 
historical processes that continue to determine access to 
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resources, coping strategies and the adaptation of different 
social groups. Indeed, much of Aotearoa’s pastoral land-
scape is built on the historic dispossession of Māori from 
their land, which was later balloted for European settlers to 
cultivate (Wynyard 2019). This colonial legacy has alien-
ated Māori from their land, exacerbated their exposure to 
future flood events, and ability to access food from water-
ways (Parsons et al. 2021; Parsons and Fisher 2022). Related 
work highlights how the vulnerability of already margin-
alised Māori women in Northland who lack access to land, 
is exacerbated by adaptation programs aimed at infrastruc-
tural development (i.e., the construction of water reservoirs 
for agriculture), which entrench the position of women as 
lowly paid farm labourers (Johnson et al. 2023). However, 
to the authors’ best knowledge, limited research has focused 
on the legacy these large-scale land acquisitions, and more 
recent redress (albeit at a much smaller scale), have had on 
present day farm level vulnerability and adaptation, particu-
larly across Māori owned farms.

Based on the findings of fieldwork conducted with a range 
of different dairy farms in the Waikato region Aotearoa, this 
article describes how different groups of dairy farmers, spe-
cifically women, Māori owned and intergenerational farms, 
experience the impacts of climate change and engage in 
adaptation decisions. The results and discussion are organ-
ised into two main sections. The first describes the historical 
construction of Waikato’s contemporary hazardscape and 
how this continues to create new vulnerabilities for dairy 
farmers in the context of climate change. The second section 
applies a more intersectional focused lens to examine how 
climate change is experienced uniquely amongst female, 
Māori and intergenerational farmers, paying particular 
attention to how these groups engage in adaptation deci-
sions and envision agrarian futures. The article concludes 
with a discussion of how flexible adaptation requires greater 
recognition of the unique vulnerabilities and capacities fac-
ing different farms and groups of farmers.

Methods

This article is informed by a period of in-depth fieldwork 
conducted in the Hauraki Plains and the Matamata-Piako 
districts of Waikato (Te-Ika-a-Māui, North Island, Aotearoa, 
Fig. 1) between April and May 2023. Informants included 
three Māori owned farm enterprises, eight husband-wife 
couples (comprising of 3 sharemilkers, 4 owner operators, 
1 farm manager), six male farmers (comprising of 5 owner 
operators and 1 sharemilker), one daughter and father part-
nership working towards farm succession, and one male 
board member of a corporate dairy farm entity. The infor-
mants were selected with help from a local industry body, 

and attempts were made to include farmers that have expe-
rienced recent flood or drought events, and are managed 
through different ownership structures (i.e., a mix of inter-
generational farms, sharemilkers, equity partnerships, and 
land owned by Māori incorporations or whānau trusts2).

The participants representing Māori farms were manag-
ers of large farm portfolios, which often also included sheep 
and beef, and forestry blocks, run under the oversight of a 
board of trustees and tribal members. Two of these farms 
were on land that was recently (within the last 30 years) 
returned to Māori from the Crown3, and which report to a 
board of elected iwi (tribally affiliated) trustees. The com-
bined area of these large farm portfolios was over 2,000 
hectares. The other Māori farm portfolio was held by an 
extended family in a whānau trust, and included two dairy 
units. The remaining farms were owned or managed by non-
Indigenous farmers, and these assets were generally smaller 
in scale (though three informants had oversight of multiple 
dairy farms), ranging from 50 to 340 ha (with stock units 
anywhere between 150 and 1100 heads of cattle). The female 
participants were mostly interviewed alongside their spouse 
or another family member; however, this did not appear to 
diminish their voices as we found that they actively inter-
jected the conversation with their opinions. In a few cases, 
the female informants did not initially intend to sit in on the 
interview but did so anyway and contributed their insights 
and perspectives. Where possible, the interview questions 
focused on the experiences of women, before questions 
were asked of the male informants.4

In total, 19 interviews were conducted, mostly lasting one 
hour in duration, though interviews ranged from 50 min to 
two hours. Most of the interviews were conducted on farm, 
between milking times. The interviews covered the follow-
ing key areas: (1) an explanation of farm size and structure 
(such as ownership and stocking rates), (2) experiences of 
previous floods and droughts, (3) perceptions of past and 
future climatic change, (4) involvement in adaptation deci-
sion-making, (5) women’s roles and responsibilities on- and 
off-farm; and (6) general farming philosophies and a reflec-
tion on how informants envision the future of the indus-
try. The interviews were audio recorded, transcribed, and 
then analysed for key themes. Thematic analysis involved 

2   A whānau (family) trust is a legal structure of ownership for Māori 
land interests. A small number of trustees are responsible for making 
decisions in the interests of the entire whānau, and the trust exists for-
ever or until beneficiaries or the court decide otherwise.
3   The Crown is a legal expression that refers to the government of 
New Zealand, as represented by the monarch.
4   The researchers recognise that the demographic nature of the 
respondents means that gender was approached in a binary manner 
(wherein men are also viewed as the ‘primary farmer’ Burton et al. 
2020; Fletcher and Knuttila 2016), and suggest future work should 
move beyond these divisions to seek more diverse perspectives.
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Fig. 1  Study site and approximate location of the 19 interviews conducted across localities in the Hauraki Plains and Matamata-Piako Districts of 
Waikato
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by the Crown in the name of suppressing rebellion of the 
Waikato Māori. However, this large-scale land acquisition 
was more closely linked to the need to supply land to the 
expanding colonial-settler community, and develop New 
Zealand’s pastoral economy (Wynyard 2019).

The acquisition of Māori land blocks led to the large-scale 
felling of kahikatea trees for timber mills, paving the way for 
draining the land and subsequently, dairying. The Hauraki 
Plains Drainage Act of 1908 oversaw the extensive drainage 
of wetlands to allow for pastoral farming (Hatvany 2008), 
which was seen as the highest form of land use in colonial 
discourse (Parsons et al. 2021; Wynyard 2023). After World 
War One, many New Zealanders returning home from ser-
vice turned their hand to farming and established dairy farms 
with government assistance (Hatvany 2008). Where floods 
were once viewed by Māori not as disasters but part of sus-
taining everyday life, for Pākehā they were something to be 
controlled through the construction of drainage systems and 
flood canals (Parsons and Fisher 2020). This modification 
of the landscape facilitated the intensification of economic 
interests (i.e., dairy farms) in flood prone areas, heightening 
exposure to future events and the continued undermining of 
Māori as they lost access to their lands and waterways. As 
Parsons and Fisher (2020) describe for the nearby Waipā 
River, also located in the Waikato region to the southwest of 
our study site, ‘Pākehā efforts to remake the existing Indig-
enous landscapes and waterscapes of the Waipā increased 
vulnerability to flooding and diminished Māori capacities to 
maintain their economic, socio-cultural, and spiritual con-
nections with their rohe (traditional lands and waters)’ (p. 
161).

This vulnerability continues to be experienced by Māori 
dairy farmers today. Despite representing just under 18 per 
cent of the total population of Aotearoa (Stats NZ 2022), 
Māori only own around five to six per cent of Aotearoa’s 
total land area and much of this is considered non-arable 
or land locked (Controller and Auditor General 2004). In 
1995, the Waikato Raupatu Claims Settlement Act saw the 
Waikato-Tainui6 receive a 170 million NZD land and cash 
settlement to compensate for more than one million acres of 
tribal land that was wrongly confiscated. Yet, even after land 
was redistributed to local iwi, much of the returned land was 
unproductive (Wynyard 2019), or situated in flood prone or 
less accessible regions, limiting the ability of Māori to profit 
(pers. comm. Māori farm enterprise, 04/05/23). However, 

6   The Waikato-Tainui are a group of over 800,000 iwi members 
descended from Polynesian voyagers of the Tainui waka (canoe). After 
the New Zealand Settlements Act was passed in 1863, over 1.2 million 
acres of land was confiscated from the Waikato-Tainui by the Crown. 
In 1995, the Waikato-Tainui Raupatu Claims Settlement was reached 
between the Crown and the Waikato-Tainui, which included the return 
of land, cash payments, first rights of refusal, and a formal apology 
(Waikato-Tainui 2024).

looking at the types of adaptations that different farms are 
involved in, and how this is aided or hindered by differ-
ent land ownership status’ (i.e., Māori owned farms, inter-
generational farms, sharemilkers) and access to resources 
(financial, knowledge, and social support). Particular atten-
tion was paid to the experiences of women during extreme 
weather events, and their contribution to the daily running 
of the farm. A detailed literature review on the history of 
dairying in the Waikato was also undertaken to build a pic-
ture of the current hazardscape, through which the fieldwork 
findings were contextualised.

Climate change and the making of the 
Waikato hazardscape

The Waikato hazardscape is tied to the region’s settler-colo-
nial and environmental history, which has created a mosaic 
of risks and vulnerabilities for contemporary dairy farmers. 
Below we describe the historical construction of present-
day vulnerabilities, before expanding on how they intersect 
with current impacts and perceptions of climate change.

The dispossession of Māori from their land and the 
growth of dairying

Prior to European colonisation in the 1800s, the Indigenous 
Māori of the Waikato region co-existed with flood hazard 
(Parsons and Fisher 2020). The Waihou and Piako Rivers 
(Fig. 1), which pass through the Haruaki Plains and Mata-
mata-Piako Districts, frequently overflowed their banks 
and were bordered by wetlands of sedges, rushes, manuka, 
flax, and dense kahikatea trees on dry land (Hatvany 2008). 
These rivers, and the wetlands they sustained, were signif-
icant places for Māori. They provided a diversity of spe-
cies for food gathering, including freshwater eels, fish and 
shellfish, alongside fibre used for clothing and construction 
(Parsons and Fisher 2020). Villages and fortified settlements 
were scattered along the rivers and nearby higher and drier 
ground was used for kūmara (sweet potato) and taro culti-
vation (Parsons and Fisher 2020). However, in the 1860s, 
Māori began to lose access to these wetlands due to land 
wars and concerted colonial efforts to turn what had been 
viewed us unproductive, yet fertile, land into pastoral agri-
culture. While up until this date Māori maintained indepen-
dence by becoming entrepreneurs in food and timber for 
Pākehā5 merchants, their growing dependence on an unsta-
ble global economy, soon left them in debt and led to the 
forced sale of vast stretches of forested land at discounted 
prices (Hatvany 2008). Land was also forcibly acquired 

5   Pākehā is a Māori word for a non-Polynesian New Zealander of 
European descent.
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proved unnecessary, and in some instances counterproduc-
tive, during the wet summer of early 2023 when farmers 
spoke of watching their summer crops rot in the ground. One 
farmer explained: “We said it is so dry let’s plant heaps of 
summer crop. And we planted mostly turnips and kale. And 
[because of the rain] we ended up looking like a winter graz-
ing block during February and March it was just horrific” 
(male sharemilker, Waitoa 28/04/23). The sudden shift from 
previous years of drought conditions, to the floods of early 
2023, has also delayed future investments in infrastructure 
to overcome the impacts of animal heat-stress and drought 
on farm. One farmer whose farm was extensively inundated 
during the recent floods observed: “It’s getting hotter, I defi-
nitely haven’t got enough trees on the farm. We are planting 
but that’s going to take time to do that. Heat gets everybody. 
I had intentions of putting a barn up here for a wintering 
stand off and feed pad. And yeah, obviously, I can’t now 
the way the season has gone” (male farm owner, Te Aroha, 
24/04/23). This vulnerability is further compounded by 
the fact that like elsewhere in Aotearoa, many new entrant 
farmers, and those with fewer financial resources, are drawn 
to more flood prone, yet quite often more affordable, land 
parcels (Griffin et al. 2023).

These first-hand experiences of climate change influence 
both perceptions of change and willingness to engage in 
adaptation decisions (Morton et al. 2017; Soubry et al. 2020). 
One farmer noted: “the reality is that we have to be better 
prepared because things are getting warmer. Definitely, the 
seasons are getting warmer” (male farm owner, Te Aroha, 
01/05/23). Low-lying farms on the Hauraki Plains are also 
deliberating on the risk associated with rising sea levels: 
“looking at the potential future risk of sea level rise, being 
at point eight of a metre above sea level. One option we 
consider is do we get out while the going is good and move 
somewhere else?” (male farm owner, Paeroa, 05/05/23). 
Yet, on-farm adaptations to these climatic impacts—which 
include bringing calving dates forward, investing in shade 
(barns, trees) and sprinklers for heat stress, and experiment-
ing with more heat tolerant grasses and herd varieties—are 
still generally slow-moving and incremental. One intergen-
eration farmer explained: “it is more of an evolution than 
a revolution really isn’t it, I suppose. Because it’s a slow-
moving target” (male farm owner, Te Aroha, 01/05/23). 
Furthermore, these adaptations are not necessarily aimed at 
climate change alone, but are often undertaken in the con-
text of broader sustainability and economic goals: “Are we 
doing it [adapting] subconsciously? Like investing in that 
standoff pad with a roof so that we’ve got protection from 
the wetter winters and hotter summers, like are we sort of 
doing it anyhow?” (male farm owner, Thames, 27/04/23).

despite these challenges, Māori owned assets (including 
agriculture, forestry, fisheries and other non-farm assets) in 
the Waikato are flourishing and contribute eight per cent of 
the region’s GDP (Waikato Regional Council 2022).

Dairy farming in a warming climate

The historical legacy of land confiscations, construction of 
drainage schemes, and processes of dairy intensification 
described above, continue to shape the mosaic of risks expe-
rienced by Waikato’s pastoral farmers today. Both Māori 
and non-Indigenous farmers farm a landscape that is not 
only reliant on intensive forms of dairy production, but is 
also increasingly prone to droughts and floods, and depen-
dent on the maintenance of an extensive network of flood 
protection schemes. These schemes in particular are coming 
under increasing pressure as climate change is contributing 
to more frequent and extreme weather events (Lawrence et 
al. 2022). Here we provide an overview of local perceptions 
around the impacts of climate change on farming practices, 
before detailing the more nuanced experiences of different 
farming groups in the forthcoming section.

During interviews we heard how most farmers (women, 
Māori and non-Indigenous alike), perceive the very tan-
gible threat associated with climate change, especially 
when manifested through warm weather, reduced rainfall, 
extreme weather events, or for those closer to the coast, sea 
level rise. In particular, we heard from those still recovering 
from the unprecedented previous years of drought, and early 
2023 flood events. As one farmer noted: “Normally Dad’s 
always seen a bigger and better one, but he said yeah that’s 
the biggest flood I’ve seen since I bought the farm in 1984” 
(male farm owner, Te Aroha, 24/04/23). Another farmer 
explained how the Hauraki Plains became flooded with 
effluent, as high tides and floods collided in February 2023: 
“it was salty water, you could sort of smell it and I think it 
just burnt the grass and it just died off. It was full of efflu-
ent, it wasn’t like nice creek water” (female farm manager, 
Hauraki Plains, 03/05/23). When we asked another farmer 
about how his farming practices have changed with time he 
replied: “The climate definitely is the biggest change, we 
never had that summer dry. Not like it is now” (male farm 
owner, Waitoa, 04/05/23).

The reduced time interval between one extreme weather 
event and another is also seen to be compounding the risks 
associated with dairy farming. During interviews this was 
described as a relatively new phenomena, which affects the 
ability of some farmers to plan ahead. For example, sev-
eral farmers explained that they have started to routinely 
plant mixed summer crops or maize to help cover feed defi-
cits experienced during more severe and frequent summer 
droughts. However, these drought preparedness strategies 
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mindset that often defines Aotearoa’s dairy industry (see 
Burton and Wilson 2012 on productivism). Yet, one Māori 
farm manager explained: “I personally, I feel we should 
[attend industry discussion groups], because there’s exper-
tise and knowledge that sits in those industry bodies that we 
don’t have. We’re very infant in working our land, it’s only 
1995 since we got our land back” (male farm manager of 
Māori farm enterprise, 04/05/23).

Notably, collective ownership structures—guided by 
boards of tribally affiliated representatives—alongside dif-
ferent farm philosophies, can positively guide the adapta-
tion decisions of dairy farms in the Waikato region. Māori 
owned farms are significantly larger than the Aotearoa 
average, and more than half are owned by collective Māori 
authorities (Stats NZ 2023). During interviews, we dis-
cussed how these ownership arrangements support greater 
flexibility and a willingness to trial new agricultural ven-
tures beyond dairying. For example, one farm manager 
articulated that: “Our strategy is always if it’s got anything 
to do with food, we’ll give it a go” (female manager on 
Māori farm, 09/05/23). Another explained: “we are very 
unique. You know, we don’t have the external pressures that 
a traditional farm would have. Whether that’s debt, whether 
that’s compliance matters. Being a Māori owned farm, 
we typically do have a bit more at our fingertips as far as 
things we can tap into” (male farm manager of Māori farm 
enterprise, 04/05/23). The Māori farms we met with were 
actively involved in initiatives such as implementing 10 m 
set-backs from waterways (as opposed to the regulated 5 m) 
for riparian planting, shifting away from the use of palm 
kernel expeller as a supplemental feed, trying to lower their 
stocking rates, trialling organic fertilisers, and transition-
ing land ill-suited to dairying into viable alternatives such 
as blueberry cultivation. Rather than taking all their advice 
from industry bodies, these farms are guided by local tribal 
members, marae7, universities and research institutions.

The larger size of Māori owned farms and assets is also 
an advantage when extra resources are needed to respond to 
extreme weather events, such as the floods of early 2023. 
One farm manager explained: “You know, we do have a lot 
of land. So, we have the benefit of growing maize and doing 
silage, it’s really good to be able to bring that back onto 
the farms when it is needed. Cutting some grass there and 
taking it back for silage in the summer period” (male farm 
manager of Māori farm enterprise, 04/05/23). Oversight of 
different natural resource portfolios may also prove advan-
tageous if or when agriculture forms a part of an emissions 
trading scheme and certain Māori owned farm entities may 

7   A marae is an enclosed complex and meeting ground that belongs to 
a particular iwi (tribe), hapū (sub-tribe) or whānau (family), used for 
meetings, celebrations, and educational activities.

Differentiated experiences of, and responses 
to, climate change

While the findings above describe how climate change is 
increasingly impacting dairy farms through unpredictable 
weather events, we found that impacts vary across groups 
including dairy farm women, Māori owned and intergenera-
tional farms, as discussed below.

Adaptation practices among Māori farms

Farm ownership structures, and decades of land disposses-
sion, impact the vulnerability and capacity of Māori owned 
dairy farms to adapt to change. In our study area, much of 
the land that is managed by Māori was returned through 
the 1995 Raupatu settlement with the Waikato-Tainui tribal 
group. As a result, the land is sometimes of sub-optimal 
quality and given the newness of the settlement agreements, 
there is not always an extensive legacy of best-practice 
farming knowledge to draw on. For example, one farm man-
ager explained in relation to the 1995 settlement: “There’s 
a lot of grievances, some of that land that we got back is 
landlocked. So, for example, we’ve got 40 hectares we can’t 
do anything with it. It’s landlocked, there’s no easements 
for access. So, it’s like, what do we do with it?…. some-
times you’re left with the bad egg” (male farm manager of 
Māori farm enterprise, 04/05/23). The manager of another 
Māori owned farm that was handed back to local iwi also 
explained: “in some ways, they got handed a little bit of a 
lemon back, because of the soil type [peat]” (female man-
ager of Māori farm enterprise, 05/05/23). This same land is 
also likely to be more heavily impacted by future climate 
change: “So when you’ve got you know, peat, subsidence, 
shrinking, and the sea level rising, you can start to get pretty 
uncomfortable when you think about some of our low-lying 
areas”.

The interviews revealed how the farming philosophies 
that guide Māori dairy farms can differ from the approaches 
of non-Indigenous intergenerational and corporate farms, 
which influences adaptive decisions and opportunities to 
benefit from industry-led outreach events. As one farm man-
ager explained: “it is hard to adequately describe what good 
looks like, what our measure of good is, when you bench-
mark us against a family farm or a share milking business, 
or somebody who is in it for the short term. Because we 
have different measures. Sometimes when we go into indus-
try settings, and we’re benchmarked, you can end up feeling 
like a little bit patronised” (female manager of Māori farm 
enterprise, 05/05/23). Rather than following the status quo, 
she explained that these farms are looking to “step outside 
the box a little bit”. For Māori farms there is often more of a 
focus on profitability for shareholders, over the productivity 
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out because he loves to help out and it gives him something 
to do” (male farm owner, Te Aroha, 24/04/23).

Furthermore, another family farmer explained how they 
are willing to make longer term investments to improve the 
farm, even if the benefits of these investments are not fully 
realised until future generations: “So it’s about paying it 
forward. And I think that’s something that’s been instilled 
through the intergenerational farming thing. A lot of people 
have said why are you spending like half a million dollars 
building that, you’ll never get to see the benefit from it. I 
said it isn’t for me, it’s for the future. As a farming fam-
ily, we’re probably happy to accept a slightly lesser return 
as long as we’re getting by” (male farm owner, Thames, 
27/04/23). We posit that this philosophy of long-term stew-
ardship—which is a privilege reserved for farmers who own 
land without significant debt—can aid adaptation, whilst 
remaining mindful of the pitfalls of certain investments that 
lead to long-term path dependencies or constrain options for 
future diversification (Cradock-Henry 2021). These findings 
from intergenerational and Māori owned farms also high-
light how secure land ownership is key to resilient farming 
in Aotearoa New Zealand (Smith and Montgomery 2004), 
particularly in the context of climate change.

Adaptation and dairy farm women

In addition to farm ownership structures, our findings high-
light the important implications gender has on adaptation 
decisions. Dairy farm women have long played an integral 
role in the dairy landscape, and the ways in which these 
farms now manage the impacts and implications of climate 
change. Throughout the history of dairying in the region, 
women have provided the labour needed to build equity in 
a farm, and overcome periods of economic downturn (Begg 
1991). In the past, their labour has extended to the milking 
shed (especially before the advent of mechanical milking), 
the rearing of calves, domestic responsibilities in the home, 
raising children, and maintaining the farm garden (Begg 
1991). One male farmer who has taken over his parents’ 
farm recounted his mother’s valued contribution: “When 
Mum and Dad bought the neighbouring farm and went from 
180 cows up to just over 300 and they were running two 
herds, Mum was the full-time worker on the farm with Dad. 
Mum did that for probably a couple of years and then, she 
sort of wanted to step back. And that is when I came home to 
help. But you know, Mum was always out on the farm help-
ing. And rearing three kids and keeping the house tidy and 
the gardening. As time goes on, I probably appreciate more 
and more what my Mum’s part in this was. It was huge. 
Growing up as a little kid, I thought it was all my Dad. But 
no, not at all” (male farm owner, Te Aroha, 24/04/23).

be able to offset agricultural emissions with their forestry 
resources.

During interviews we also heard how Māori farms focus 
on creating economic prosperity for the future of their 
people, while meeting environmental and social goals. The 
manager of one iwi owned farm explained their philosophy 
with the following: “It’s about making the right decision for 
the land to make sure that it’s here for the next generations, 
it’s a toanga asset, which means it can never be sold….So 
whether we succumb to some of the climatic issues that are 
probably coming our way, it’s all about finding something 
to create prosperity out of this whenua (land). It throws a 
much more sort of long-term vision and business plan in 
place. It hones in your land use decisions or business prop-
ositions to, is this going to sustain us through to the next 
generation? They’re not afraid to try new things and fail 
because they’ll just try the next thing” (manager of Māori 
farm enterprise, 05/05/23). Focusing on a long-term vision 
for the land opens possibilities beyond dairying, and being 
accountable to a local marae or board of iwi (tribal) trustees 
means that concerns about freshwater quality and sustain-
ability are arguably taken more seriously.

Adaptation practices among intergenerational and 
family farms

This long-term vision, and focus on intergenerational sus-
tainability was not limited to Māori farms, and was also 
evident in some of the non-Indigenous intergenerational 
farmers we interviewed, albeit still often committed to the 
future of dairying. While sharemilkers generally work land 
on a three-year rotation, limiting their options for investing 
in costly adaptation actions, family farms are more likely 
to secure assets and infrastructure for the long-term future. 
Family farms, loosely defined as farms wherein labour is 
largely provided by family members and where farm pro-
duction is linked to household consumption (Johnsen 2004), 
have long been recognised for their ability to adapt to the 
economic changes associated with capitalist agriculture 
(Fairweather and Gilmore 1993; Pomeroy 2015). Family 
farms can draw on the labour of family members during 
periods of financial stress, climate induced or otherwise 
(Wilson 1994). Just as some farm women step up and con-
tribute additional income or on-farm support during adverse 
weather events, extended family members also help in the 
clean-up and general recovery of farms during these times. 
One farmer who is farming land that once belonged to his 
parents explained: “Dad comes out and helps a lot with the 
recovery from the flooding, machine driving. He’s been 
working weeks and weeks and weeks for me and I don’t pay 
him a cent. He’s the best employee I’ve ever had. He comes 

1 3

1528



Pastoral hazardscapes in Aotearoa New Zealand: gender, land dispossession, and dairying in a warming…

better milkers and they are the better calvers” (male farm 
owner, Tahuna, 29/04/23). Another young female farmer 
working towards ownership of their family farm noted that: 
“Females are still a minority, you feel that discrimination 
quite often. Like I’ve been in a discussion group, and when 
I ask a question the person’s turned around and answered to 
the man next to me when I had asked the question” (female 
farm manager, Thames, 27/04/23). Attracting young Māori 
women to agriculture is particularly challenging for Māori 
farm enterprises as decades of land dispossession means 
that few potential recruits come from farming backgrounds.

These remaining barriers to women in farming are par-
ticularly concerning in the context of climate change adap-
tation. Women play a crucial role in sustainable agriculture 
(Sachs 2006), yet their contribution to the future adaptation 
of farm systems is often overlooked (Alston 2010). Empiri-
cal studies have shown that equal gender participation in 
farm decision making can encourage the uptake of positive 
environmental and adaptative actions (Griffin et al. 2023; 
Unay-Gailhard and Bojnec 2021). These findings do not 
suggest that women are innate environmental stewards 
(Resurrección 2013), but rather points to how their contri-
bution to on-farm decision-making expands possibilities 
beyond male dominated productivist oriented cowshed cul-
tures (Jay 2007; Burton and Wilson 2012). For example, one 
female informant explained how she fed the cows excess 
feijoa fruits from their garden when they were unable to 
cover the costs of imported feed during a severe drought 
(female sharemilker, Waitoa, 28/02/23). Multiple farmers 
described how the support of a partner also helps with deci-
sion-making during crises and lessens the emotional burden 
of dealing with floods and droughts.

During interviews we did not encounter any direct evi-
dence of women bearing unequal responsibilities and work-
loads during or following extreme weather events. However, 
we did find that women are more likely to be responsible 
for the compliance related administrative tasks associated 
with modern-day dairy farming. One woman explained: “so 
my time as the administrator of the farm, my hours of deal-
ing with regulation and farm compliance, I would say have 
doubled, or more tripled” (female farm owner, Te Aroha, 
01/05/23). We caution that this situation is likely to escalate 
in the future in response to increased compliance require-
ments associated with water reform policies and greenhouse 
gas emission inventories.

Furthermore, women and men draw on different coping 
mechanisms to overcome the stress associated with adverse 
periods of weather. For example, when reflecting on the pre-
vious drought years that hit Waikato, especially the Waitoa 
area, female informants described how they liked to get off 
the farm and spend time socially with friends or family, pref-
erably not speaking about the farm. By contrast, the men 

Today, women are involved in all aspects of farm work. 
While many women increasingly work a combination of 
both off- and on-farm, their contribution to the daily run-
ning of dairy farms was evident across most of the infor-
mants we met. Women are involved in decision-making, 
and daily operational tasks, often shouldering the majority 
of the responsibility associated with calving and compliance 
reporting requirements. One female farmer noted that she is 
involved in: ‘Everything. Whatever needs to be done, when-
ever it needs to be done. Rearing calves, putting up fences, 
bringing herds in, making decisions. Helping in the cow-
shed when needed. Probably the only thing I don’t really do 
is the tractor work. When I had children, I just worked on 
the farm. I mostly did calf rearing and bringing cows in, that 
kind of thing, what you could do with a child in tow’ (female 
dairy farmer, Te Aroha, 01/05/23).

The interview data highlights that while women and men 
are often equally involved in big decision-making, men 
frequently drive the incremental and everyday decisions, 
which sustain local ‘cowshed cultures’ built from stockman-
animal interactions (Burton et al. 2012). One female share-
milker explained that day-to-day: “He writes me a list and 
then off I go. Yeah, it works pretty much otherwise I don’t 
think it would work if we both tried to like run it” (female 
farm manager, Hauraki Plains, 03/05/23). Reflecting on 
how decisions are often made by men while in the cowshed, 
one female participant explained: “We were in a partnership 
down south for a long time and it was predominantly the 
boys who made all of the decisions because they just would 
have a coffee at the cowshed. And we, the women, didn’t get 
to decide anything. And then we went why? And I said, no if 
you want me on the farm, then I have to have input. Other-
wise, I’m not going to be here. I’ll go do something else. So 
predominantly yes you make the day-to-day decisions yes, 
but future things, the big ones we decide together” (female 
sharemilker, Waitoa, 28/02/23). These quotes suggest that 
cowshed culture—wherein decision-making is part of a 
reinforcing culture of farm specific ways of doing and being 
(Burton et al. 2012)—is often driven predominantly by male 
farmers. Yet, large decisions, such as expanding a farm, bor-
rowing money, diversifying, or investing in new ventures or 
capital infrastructure, are more often made in a partnership.

However, not all dairy farm women are in partnerships, 
and we also heard that this can create barriers to single or 
unattached women wanting to enter the industry. This can 
be especially true for young women wanting to take on their 
first sharemilking jobs. As one farmer explained, older farm-
ers can be reluctant to bring female sharemilkers onto their 
land because they are: “still the old generation where ‘a girl 
can’t do what the boys can do’. But if they put their mind to 
it, they can do it simple. And I have seen girls driving trac-
tors like it was nothing and I must admit that girls are the 
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best agricultural management practices are still evolving. 
Māori farmers are also less likely to benefit from industry 
run farm discussion groups, as their farming philosophy 
does not always align with the productivist and efficiency 
approaches that are often pushed in industry settings.

However, Māori owned farms are not always disadvan-
taged, and the research also uncovered important capabilities 
associated with Māori owned land holdings. For example, 
Māori farms have a willingness to trial new approaches and 
land uses beyond dairying, are often less constrained by 
efficiency measures, and focus on a longer-term planning 
horizon. They also have the support of tribal members, the 
marae, and sometimes other natural resource portfolios to 
draw on to overcome periods of stress, such as drought and 
flood. Similarly, while non-Indigenous intergenerational 
farms (as opposed to shorter term farm ventures) are more 
likely to be culturally attached to dairying, they have a will-
ingness to financially invest in future developments that will 
help to move the farm forwards for future generations in a 
warming climate.

Adaptation research and practice could therefore better 
attend to historic injustices (i.e., land dispossession) and 
Indigenous knowledge epistemologies (Johnson et al. 2021; 
Lyons et al. 2020). The findings move beyond deficit fram-
ings of adaptation to recognise the capacities associated 
with Māori farm systems and philosophies, alongside their 
focus on empowering future generations (Whyte 2018). 
Rather than seeking to align Māori farms with dominant 
productivist-oriented industry standards and practices, we 
echo calls that adaptation frameworks and future engage-
ment strategies should be designed by Indigenous Peoples 
based on Indigenous knowledges and existing capaci-
ties (see Leonard 2021). Such an approach would support 
locally-led adaptation (Rahman et al. 2023), uphold Māori 
law and worldview (Lawrence et al. 2024), and facilitate 
the return of Crown land to Māori for redress and relocation 
purposes (BaileyWiniata et al. 2024). There is also scope for 
non-Indigenous farmers to learn from the way Māori farm 
portfolios are managed, especially around sustainability, 
diversification, and the ability to spread risk.

We also found that women play a crucial, yet sometimes 
under-recognised, role in the adaptation of farm systems 
to climate change. Women can help to facilitate positive 
on-farm environmental activities, and frequently carry the 
burden of increased compliance requirements. As they are 
less likely to attend industry discussion forums, we caution 
that deeper engagement is needed with dairy farm women 
to ensure they have an equal voice in realising adaptation 
decisions, and to ensure they do not continue to bear an 
unequal load due to increased regulation and compliance 
reporting, which is likely to intensify in a warming climate. 
Furthermore, as the informants representing Māori farms 

in this region established weekly evening drinks (with sup-
port from a local industry body) that rotated around differ-
ent cowsheds in the area, where they discussed their farms 
and found solace in the fact everyone was going through 
the same difficult time. One couple explained that during 
the drought, he: “threw myself into Monday night drinks”, 
and she: “threw myself into the kids” (sharemilkers, Waitoa, 
28/04/23). For this same couple, the female spouse worked 
off-farm during the summer dry and described the benefit 
this had on both her own mental health and the economic 
condition of their farm: “I was like, I’m so happy that I 
have been leaving the house, because that money is buying 
groceries. Everything I earned was just going to buy feed 
that we would never have been able to put in our system 
otherwise”.

Implications for equitable adaptation in 
pastoral hazardscapes

The Waikato hazardscape continues to create challenges 
and opportunities for adaptation across different groups of 
dairy farmers, specifically women, Māori owned, and inter-
generational farms. We echo calls that adaptation interven-
tions need to account for these existing social inequalities 
(Fletcher and Reed 2022; Eriksen et al. 2011) such as land 
and resource access, alongside temporal understandings of 
change. To reiterate, the draining of wetlands during Euro-
pean invasion and settlement to make way for pastoral 
agriculture, not only alienated Māori from their land, but 
also created a mosaic of risks that are compounded by the 
impacts of climate change, including floods, drought and sea 
level rise. By situating vulnerability within this historical 
lens, we suggest that future sustainable adaptation hinges 
on understanding and addressing grievances related to who 
owns and benefits from the land, and who bears the burden 
of extreme weather events and regulations. Furthermore, the 
establishment of more diverse and inclusive platforms for 
knowledge co-production and efforts to envision alternative 
rural futures (that include women and Māori), are needed.

The findings signify the intergenerational legacy of land 
loss on present-day vulnerabilities for Māori. Recent stud-
ies have correlated the impact of land confiscation on social 
and cultural wellbeing (Thom and Grimes 2022), and we 
posit that this also has a tangible impact on the adaptative 
capacity of Māori farms. As much of the arable land that 
was returned to Māori is of sub-optimal quality (Wynyard 
2019)—often more exposed to floods and sea water inun-
dation or lacking adequate access easements—it is subse-
quently at greater risk to the physical impacts of climate 
change. Furthermore, for some Māori owned land areas, 
prior alienation from their land, means that knowledge and 
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barriers to flexible adaptation. For example, women pro-
vide invaluable labour to dairy farms (particularly during 
periods of economic and climatic stress), and significantly 
contribute to the realisation of sustainability and adaptation 
goals. Yet, our findings show that their adaptation priori-
ties, requirements, and practical strategies differ to that of 
their male counterparts. In particular, they are more likely 
to draw on autonomous coping mechanisms during peri-
ods of livelihood stress, are marginalised in industry-run 
support networks and discussion groups, and shoulder the 
burden of extra reporting requirements to comply with 
regulation. Māori owned farms also contend with unique 
adaptation challenges, entrenched in decades of land exclu-
sion, and restitution through the return of often sub-optimal 
land landholdings. However, their larger size and collec-
tive ownership structures also supports greater flexibility, 
spreads financial risk, and encourages a culture of trialling 
new approaches on-farm (even transitioning away from 
dairying). The longevity and financial security of many non-
Indigenous intergenerational dairy farms means they are 
also more able to invest in long-term adaptation decisions 
(such as infrastructure for dry periods). Overall, these find-
ings underscore the need for more inclusive platforms for 
adaptation planning that attend to historic injustices, diverse 
epistemologies, and are receptive to envisioning more equi-
table and lower risk ways of co-existing with hazards, while 
managing productive land.
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were predominantly managers of large farm portfolios, we 
suggest that further work is needed to understand the inter-
sectional subjectivities of Māori dairy farm women working 
within these systems.

Overall, these findings underscore the need for more 
diverse perspectives and platforms for knowledge co-pro-
duction and equitable adaptive decision-making (Hill et al. 
2020), which reach beyond the dominant voice of the male 
Pākehā farm owner to include other marginalised groups 
(Pomeroy 2021). Specifically, our findings draw attention 
to the inherent issues associated with the industrial and pro-
ductivist mindset of Aotearoa’s dairy industry (Burton and 
Wilson 2012; Jay 2007). Instead, we posit that resilience is 
also found in farms that are less intensive and smaller-scale, 
involved in more diverse modes of production, are held 
through collective tribal ownership structures, or are a part 
of collective farm groups8. Deconstructing current cowshed 
culture (Burton et al. 2012), which privileges the voices of 
non-Indigenous male stockmen, to include women, other 
marginalised groups, and Māori knowledge epistemologies, 
may broaden the horizon for what is seen as possible in pas-
toral hazardscapes. From an industry and policy perspective, 
this may involve investing in targeted programs that are co-
produced with rural women and Māori farmers. Building a 
more inclusive adaptation framework may help to shift the 
focus of adaptation planning beyond preservation of the sta-
tus quo, towards envisioning alternative ways of sustainably 
managing the land and building futures beyond dairying.

Conclusion

By focusing on under-studied and sometimes marginalised 
dairy farming groups in the Waikato region of Aotearoa—
women and Māori—this study highlights how experiences 
of climate impacts, and subsequent adaptations, are differ-
entiated across intersectional subjectivities. Our findings 
demonstrate that current vulnerability is tied to colonial land 
use and the making of the Waikato hazardscape. The drain-
ing of wetlands during European invasion and settlement to 
make way for pastoral agriculture, not only alienated Māori 
from their land, but also created a mosaic of risks that are 
compounded by the impacts of climate change, including 
floods, drought and sea level rise. These vulnerabilities con-
tinue to intersect with the ability of women, Māori owned, 
and intergenerational farms to adapt.

Achieving equitable adaptation in Aotearoa’s agricul-
tural landscape therefore hinges on attending to the gen-
dered impacts of climate change, and the ways in which 
historical legacies of land dispossession support or create 

8   For an example, see Fisher (n.d.)

1 3

1531



C. Griffin et al.

results in 1986. In Research Report No. 219. Lincoln: Agribusi-
ness and Economics Research Unit, Lincoln University.

Fisher, E. n.d. Future farm systems programme plots a course. Dairy 
Exporter. ​h​t​t​​p​s​:​/​​/​d​a​​i​r​y​​e​x​p​​o​r​t​​e​r​.​c​​o​.​​n​z​/​f​u​t​u​r​e​-​f​a​r​m​-​s​y​s​t​e​m​s​-​p​r​o​g​r​a​
m​m​e​-​p​l​o​t​s​-​a​-​c​o​u​r​s​e​/​​​​​. Accessed 19 August 2019.

Fletcher, A. J., and E. Knuttila. 2016. Gendering change: Canadian 
farm women respond to drought. In Vulnerability and adaptation 
to drought: The Canadian prairies and South America, ed. H. 
Diaz, M. Hurlbert, and J. Warren. 159–177. Calgary: University 
of Calgary. https:/​/doi.or​g/10.23​07/j.​ctv6gqwv1

Fletcher, A. J., and M. G. Reed. 2022. Different experiences, diverse 
knowledges: Gender, intersectionality, and climate change in rural 
and resource contexts. In Gender and the social dimensions of cli-
mate change: Rural and resource contexts of the Global North, 
ed. A. J. Fletcher, and M. G. Reed. 1–14. London: Routledge Tay-
lor and Francis Group. https:/​/doi.or​g/10.43​24/97​81003089209-1

Garcia, A., and P. Tschakert. 2022. Intersectional subjectivities and 
climate change adaptation: An attentive analytical approach for 
examining power, emancipatory processes, and transformation. 
Transactions of the Institute of British Geographers 47: 651–665. 
https:/​/doi.or​g/10.11​11/tr​an.12529

Griffin, C. 2019. The Dieng ‘hazardscape’: A political ecology of vul-
nerability to natural hazards in Java’s highlands. Environmental 
Hazards 18(1): 26–42. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​8​0​/​1​7​4​7​7​8​9​1​.​2​0​1​8​.​1​
4​3​5​4​0​7​​​​​​​

Griffin, C., A. Wreford, and N. A. Cradock-Henry. 2023. As a farmer 
you’ve just got to learn to cope’: Understanding dairy farmers’ per-
ceptions of climate change and adaptation decisions in the lower 
South Island of Aotearoa-New Zealand. Journal of Rural Studies 
98: 147–158. https:/​/doi.or​g/10.10​16/j.​jrurstud.2023.02.001

Hatvany, M. 2008. Environmental failure, success and sustainable 
development: The Hauraki plains wetlands through four genera-
tions of New zealanders. Environment and History 14(4): 469–
495. https:/​/doi.or​g/10.31​97/09​6734008X368402

Hill. R., F. J. Walsh, J. Davies, A. Sparrow, M. Mooney, Central 
Land Council, R. M. Wise, and M. Tengö. 2020. Knowledge 
co-production for indigenous adaptation pathways: Transform 
post-colonial articulation complexes to empower local decision-
making. Global Environmental Change 65: 102161. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​0​1​6​/​j​.​g​l​o​e​n​v​c​h​a​.​2​0​2​0​.​1​0​2​1​6​1​​​​​​​

Horst, M., and A. Marion. 2019. Racithnic and gender inequities in 
farmland ownership and farming in the U.S. Agriculture and 
Human Values, 36:1–16. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​s​1​0​4​6​0​-​0​1​8​-​9​8​
8​3​-​3​​​​​​​

Jay, M. 2007. The political economy of a productivist agriculture: New 
Zealand dairy discourses. Food Policy 32: 266–279. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​0​1​6​/​j​.​f​o​o​d​p​o​l​.​2​0​0​6​.​0​9​.​0​0​2​​​​​​​

Johnsen, S. 2004. The redefinition of family farming: Agricultural 
restructuring and farm adjustment in Waihemo, New Zealand. 
Journal of Rural Studies 20: 419–432. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​
.​j​r​u​r​s​t​u​d​.​2​0​0​4​.​0​7​.​0​0​2​​​​​​​

Johnson, D. E., M. Parsons, and K. Fisher. 2021. Indigenous climate 
change adaptation: New directions for emerging scholarship. 
EPE: Nature and Space 5(3): 1541–1578. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​7​7​
/​2​5​1​4​8​4​8​6​2​1​1​0​2​2​4​5​0​​​​​​​

Johnson, D., M. Parsons, and K. Fisher. 2023. Adaptation at whose 
expense? Explicating the maladaptive potential of water storage 
and climate-resilient growth for Māori women in northern Aote-
aroa. Global Environmental Change 82: 102733. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​
0​.​1​0​1​6​/​j​.​g​l​o​e​n​v​c​h​a​.​2​0​2​3​.​1​0​2​7​3​3​​​​​​​

Kaijser, A., and A. Kronsell. 2014. Climate change through the lens of 
intersectionality. Environmental Politics 23(3): 417–433. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​o​​r​g​/​1​0​.​1​0​8​0​/​0​9​6​4​4​0​1​6​.​2​0​1​3​.​8​3​5​2​0​3​​​​​​​

Khan, S. 2012. Disasters: Contributions of hazardscape and gaps in 
response practices. Natural Hazards and Earth System Science 
12: 3775–3787. https:/​/doi.or​g/10.51​94/nh​ess-12-3775-2012

holder. To view a copy of this licence, visit ​h​t​t​​p​:​/​/​​c​r​e​​a​t​i​​v​e​c​o​m​m​o​n​s​.​o​
r​g​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/​​​​​.​​

References

Alston, M. 2010. Gender and climate change in Australia. Jour-
nal of Sociology 47(1): 53–70. https:/​/doi.or​g/10.11​77/14​
40783310376848

BaileyWiniata, A. P., S. L. Gallop, I. White, L. Wotherspoon, T. Fa’aui, 
M. Dickson, and J. Ellis. 2024. Looking backwards to move for-
wards: Insights for climate change adaptation from historical 
Māori relocation due to natural hazards in Aotearoa New Zea-
land. Regional Environmental Change 24: 80. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​
1​0​0​7​/​s​1​0​1​1​3​-​0​2​4​-​0​2​2​4​0​-​5​​​​​​​

Begg, M. 1991. Dairy farm women. In Proceedings of the rural 
economy and society section of the sociological association 
of Aotearoa (N.Z.), Discussion Paper No. 129, April 1991, ed. 
J.R. Fairweather, 27–40. Lincoln: Agribusiness and Economics 
Research Unit, Lincoln University.

Birkmann, J., A. Jamshed, J. M. McMillan, D. Feldmeyer, E. Totin, W. 
Solecki, Z. Z. Ibrahim, D. Roberts, R. B. Kerr, H-O. Poertner, M. 
Pelling, R. Djalante, M. Garschagen, W. L. Filho, D. Guha-Sapir, 
and A. Alegría. 2022. Understanding human vulnerability to cli-
mate change: A global perspective on index validation for adap-
tation planning. Science of the Total Environment 803: 150065. 
https:/​/doi.or​g/10.10​16/j.​scitotenv.2021.150065

Burton, R. J. F., S. Peoples, and M. H. Cooper. 2012. Building ‘cowshed 
cultures’: A cultural perspective on the promotion of stockman-
ship and animal welfare on dairy farms. Journal of Rural Studies 
28: 174–187. https:/​/doi.or​g/10.10​16/j.​jrurstud.2011.12.003

Burton, R. J. F., J. Forney, J. P. Stock, and L. A. Sutherland. 2020. The 
good farmer: Culture and identity in food and agriculture. Oxon: 
Routledge. https:/​/doi.or​g/10.43​24/97​81315190655

Burton, R. J. F., and G. A. Wilson. 2012. The rejuvenation of produc-
tivist agricultural: The case for ‘Cooperative Neo-productivism. 
Research in Rural Sociology and Development 15: 51–72. ​h​t​t​​p​s​:​/​​
/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​0​8​/​S​1​0​5​7​-​1​9​2​2​(​2​0​1​2​)​0​0​0​0​0​1​8​0​0​5​​​​​​​

Cohen, M. G. 2017. Why gender matters when dealing with climate 
change. In Climate change and gender in rich countries: Work, 
public policy and action, ed. M. G. Cohen. 3–18. London: Rout-
ledge. https:/​/doi.or​g/10.43​24/97​81315407906

Controller and Auditor-General Tumuaki o te Mana Arotake. 2004. 
Māori Land Administration: Client service performance of the 
Māori Land Court Unit and the Māori Trustee. ​h​t​t​​p​s​:​/​​/​o​a​​g​.​p​​a​
r​l​​i​a​m​​e​n​t​.​​n​z​​/​2​0​0​4​/​m​a​o​r​i​-​l​a​n​d​-​c​o​u​r​t​/​d​o​c​s​/​m​a​o​r​i​-​l​a​n​d​-​c​o​u​r​t​.​p​d​f​​​​ 
Accessed 6 May 2024.

Cradock-Henry, N. A. 2021. Linking the social, economic, and agro-
ecological: A resilience framework for dairy farming. Ecology 
and Society 26(1): 3. https:/​/doi.or​g/10.57​51/ES​-12122-260103

Crenshaw, K. 1991. Mapping the margins: Intersectionality, iden-
tity politics and violence against women of color. Stanford Law 
Review 43(6): 1241–1299. https:/​/doi.or​g/10.23​07/12​29039

Cutter, S. L., J. T. Mitchell, and M. S. Scott. 2000. Revealing the vulner-
ability of people and places: A case study of Georgetown County, 
South Carolina. Annals of the Association of American Geogra-
phers 90: 713–737. https:/​/doi.or​g/10.11​11/00​04-5608.00219

Eriksen, S., P. Aldunce, C. S. Bahinipati, R. D. Martins, J. I. Molefe, 
C. Nhemachena, K. O’Brien, F. Olorunfemi, J. Park, L. Sygna, 
and K. Ulsrud. 2011. When not every response to climate change 
is a good one: Identifying principles for sustainable adaptation. 
Climate and Development 3(1): 7–20. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​3​7​6​3​/​c​d​
e​v​.​2​0​1​0​.​0​0​6​0​​​​​​​

Fairweather, J.R., and S. Gilmore. 1993. Farming in Hurunui and Clu-
tha counties. Current attitudes and practices compared to survey 

1 3

1532

https://dairyexporter.co.nz/future-farm-systems-programme-plots-a-course/
https://dairyexporter.co.nz/future-farm-systems-programme-plots-a-course/
https://doi.org/10.2307/j.ctv6gqwv1
https://doi.org/10.4324/9781003089209-1
https://doi.org/10.1111/tran.12529
https://doi.org/10.1080/17477891.2018.1435407
https://doi.org/10.1080/17477891.2018.1435407
https://doi.org/10.1016/j.jrurstud.2023.02.001
https://doi.org/10.3197/096734008X368402
https://doi.org/10.1016/j.gloenvcha.2020.102161
https://doi.org/10.1016/j.gloenvcha.2020.102161
https://doi.org/10.1007/s10460-018-9883-3
https://doi.org/10.1007/s10460-018-9883-3
https://doi.org/10.1016/j.foodpol.2006.09.002
https://doi.org/10.1016/j.foodpol.2006.09.002
https://doi.org/10.1016/j.jrurstud.2004.07.002
https://doi.org/10.1016/j.jrurstud.2004.07.002
https://doi.org/10.1177/25148486211022450
https://doi.org/10.1177/25148486211022450
https://doi.org/10.1016/j.gloenvcha.2023.102733
https://doi.org/10.1016/j.gloenvcha.2023.102733
https://doi.org/10.1080/09644016.2013.835203
https://doi.org/10.1080/09644016.2013.835203
https://doi.org/10.5194/nhess-12-3775-2012
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/1440783310376848
https://doi.org/10.1177/1440783310376848
https://doi.org/10.1007/s10113-024-02240-5
https://doi.org/10.1007/s10113-024-02240-5
https://doi.org/10.1016/j.scitotenv.2021.150065
https://doi.org/10.1016/j.jrurstud.2011.12.003
https://doi.org/10.4324/9781315190655
https://doi.org/10.1108/S1057-1922(2012)0000018005
https://doi.org/10.1108/S1057-1922(2012)0000018005
https://doi.org/10.4324/9781315407906
https://oag.parliament.nz/2004/maori-land-court/docs/maori-land-court.pdf
https://oag.parliament.nz/2004/maori-land-court/docs/maori-land-court.pdf
https://doi.org/10.5751/ES-12122-260103
https://doi.org/10.2307/1229039
https://doi.org/10.1111/0004-5608.00219
https://doi.org/10.3763/cdev.2010.0060
https://doi.org/10.3763/cdev.2010.0060


Pastoral hazardscapes in Aotearoa New Zealand: gender, land dispossession, and dairying in a warming…

of Sociology 58(2): 236–252. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​7​7​/​1​4​4​0​7​8​3​3​2​
1​1​0​1​4​2​6​2​​​​​​​

Rahman, M. H., D. Falzon, S. Robinson, L. Kuhl, R. Westoby, J. Omu-
kuti, E. L. F. Schipper, K. E. McNamara, B. P. Resurrección, D. 
Mfitumukiza, and M. Nadiruzzaman. 2023. Locally led adapta-
tion: Promise, pitfalls, and possibilities. Ambio 52: 1543–1557. 
https:/​/doi.or​g/10.10​07/s1​3280-023-01884-7

Ravera, F., B. Martın-Lopez, U. Pascual, and A. Drucker. 2016. The 
diversity of gendered adaptation strategies to climate change of 
Indian farmers: A feminist intersectional approach. Ambio 45: 
S335–S351. https:/​/doi.or​g/10.10​07/s1​3280-016-0833-2

Resurrección, B. P. 2013. Persistent women and environment linkages 
in climate change and sustainable development agendas. Women’s 
Studies International Forum 40: 33–43. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​
.​w​s​i​f​.​2​0​1​3​.​0​3​.​0​1​1​​​​​​​

Robertson, N., H. C. Perkins, and N. Taylor. 2008. Multiple job hold-
ing: Interpreting economic, labour market and social change in 
rural communities. Sociologia Ruralis 48: 331–350. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​1​1​1​/​j​.​1​4​6​7​-​9​5​2​3​.​2​0​0​8​.​0​0​4​7​0​.​x​​​​​​​

Sachs, C. 2006. Rural women and the environment. In Rural gender 
relations: Issues and case studies, ed. B. B. Bock, and S. Shortall. 
288–302. Oxfordshire: CABI Publishing. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​7​9​
/​9​7​8​0​8​5​1​9​9​0​3​0​9​.​0​2​8​8​​​​​​​

Smith, W., and H. Montgomery. 2004. Revolution or evolution? New 
Zealand agriculture since 1984. Geojournal 59: 107–118. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​o​​r​g​/​1​0​.​1​0​2​3​/​B​:​G​E​J​O​.​0​0​0​0​0​1​9​9​6​9​.​3​8​4​9​6​.​8​2​​​​​​​

Soubry, B., K. Sherren, and T. F. Thornton. 2020. Are we taking farm-
ers seriously? A review of literature on farmer perceptions and 
climate change, 2007–2018. Journal of Rural Studies 74: 210–
222. https:/​/doi.or​g/10.10​16/j.​jrurstud.2019.09.005

Stats NZ. 2022. Tatauranga Aotearoa. Māori population estimates: 
At 30 June ​2​0​2​2​.​​​​​h​t​t​​p​s​:​​/​/​w​​w​w​.​​s​t​a​​t​s​.​g​​o​v​​t​.​n​​z​/​i​n​​f​o​r​​m​a​t​​i​o​n​-​r​e​l​e​a​s​e​s​
/​m​a​o​r​i​-​p​o​p​u​l​a​t​i​o​n​-​e​s​t​i​m​a​t​e​s​-​a​t​-​3​0​-​j​u​n​e​-​2​0​2​2​/​​​​​. Accessed 4 Sept 
2024.

Stats NZ. 2023. Tatauranga Aotearoa. Māori farm size much larger 
than ​a​v​e​r​a​g​e​.​​​​​h​​t​t​p​s​​:​/​​/​w​w​​w​.​s​t​​a​t​s​​.​g​o​​v​t​.​n​z​/​n​e​w​s​/​m​a​o​r​i​-​f​a​r​m​-​s​i​z​e​-​m​
u​c​h​-​l​a​r​g​e​r​-​t​h​a​n​-​a​v​e​r​a​g​e​-​s​i​z​e​/​​​​​. Accessed 6 May 2024.

Sultana, F. 2010. Living in hazardous waterscapes: Gendered vulner-
abilities and experiences of floods and disasters. Environmental 
Hazards 9: 43–53. https:/​/doi.or​g/10.37​63/eh​az.2010.SI02

Thom, R. R. M., and A. Grimes. 2022. Land loss and the intergenera-
tional transmission of wellbeing: The experience of Iwi in Aote-
aroa New Zealand. Social Science and Medicine 296: 114804. 
https:/​/doi.or​g/10.10​16/j.​socscimed.2022.114804

Thompson-Hall, M., E. R. Carr, and U. Pascual. 2016. Enhancing and 
expanding intersectional research for climate change adaptation 
in agrarian settings. Ambio 45(3): S373–S382. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​
1​0​0​7​/​s​1​3​2​8​0​-​0​1​6​-​0​8​2​7​-​0​​​​​​​

Unay-Gailhard, I., and S. Bojnec. 2021. Gender and the environmental 
concerns of young farmers: Do young women farmers make a 
difference on family farms? Journal of Rural Studies 88: 71–82. 
https:/​/doi.or​g/10.10​16/j.​jrurstud.2021.09.027

Waikato Regional Council. 2022. The economy of the Waikato region 
in 2022. ​h​t​t​​p​s​:​/​​/​w​w​​w​.​w​​a​i​k​a​t​o​r​e​g​i​o​n​.​g​o​v​t​.​n​z​/​a​s​s​e​t​s​/​W​R​C​/​T​R​2​0​2​
2​1​7​.​p​d​f​​​​​. Accessed 6 May 2024.

Waikato Regional Council. 2023. Drought. ​h​t​t​​p​s​:​/​​/​w​w​​w​.​w​​a​i​k​​a​t​o​​r​e​g​i​​o​
n​​.​g​o​​v​t​.​n​​z​/​s​​e​r​v​​i​c​e​s​/​r​e​g​i​o​n​a​l​-​h​a​z​a​r​d​s​-​a​n​d​-​e​m​e​r​g​e​n​c​y​-​m​a​n​a​g​e​m​e​n​
t​/​d​r​o​u​g​h​t​/​​​​​. Accessed 6 May 2024.

Waikato-Tainui. 2024. Waikato-Tainui Raupatu Settlement, 1995. 
https:/​/waikat​otainui​.com/​about-us/settlements/. Accessed 4 Sept 
2024.

Walker, H. M., M. G. Reed, and A. J. Fletcher. 2021. Applying inter-
sectionality to climate hazards: A theoretically informed study of 
wildfire in northern Saskatchewan. Climate Policy 21(2): 171–
185. https:/​/doi.or​g/10.10​80/14​693062.2020.1824892

Lawrence, J., B. Mackey, F. Chiew, M. J. Costello, K. Hennessy, N. 
Lansbury, U. B. Nidumolu, G. Pecl, L. Rickards, N. Tapper, and 
A. W. Woodward. 2022. Australasia. In Climate Change 2022: 
Impacts, adaptation and vulnerability. Contribution of Working 
Group II to the Sixth Assessment Report of the Intergovernmen-
tal Panel on Climate, ed. S.L. H.-O. Pörtner, D. C. Roberts, M. 
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, 
S. Langsdorf, B.R.V. Möller, and A. Okem. 1581–1688. Cam-
bridge: Cambridge University Press. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​7​/​9​7​8​
1​0​0​9​3​2​5​8​4​4​.​0​1​3​​​​​​​

Lawrence, J., A. Wreford, P. Blackett, D. Hall, A. Woodward, S. Awa-
tere, M. E. Livingston, C. Macinnis-Ng, S. Walker, J. Fountain, 
M. J. Costello, A-G.E. Ausseil, M. S. Watt, S. M. Dean, N. A. 
Cradock-Henry, C. Zammit, and T. L. Milfont. 2024. Climate 
change adaptation through an integrative lens in Aotearoa New 
Zealand. Journal of the Royal Society of New Zealand 54(4): 
491–522. https:/​/doi.or​g/10.10​80/03​036758.2023.2236033

Le Heron, R., M. Roche, T. Johnston, and C. Bowler. 1991. Pluriactiv-
ity in New Zealand’s agro-commodity chains. In Proceedings of 
the rural economy and society section of the sociological associa-
tion of Aotearoa (N.Z.), Discussion Paper No. 129, April 1991, 
ed. J.R. Fairweather, 41–56. Lincoln: Agribusiness and Econom-
ics Research Unit, Lincoln University.

Leonard, K. 2021. WAMPUM Adaptation framework: Eastern coastal 
tribal nations and sea level rise impacts on water security. Climate 
and Development 13(9): 842–851. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​8​0​/​1​7​5​6​5​
5​2​9​.​2​0​2​0​.​1​8​6​2​7​3​9​​​​​​​

Lyons, I., R. Hill, S. Deshong, G. Mooney, and G. Turpin. 2020. Pro-
tecting what is left after colonisation: Embedding climate adap-
tation planning in traditional owner narratives. Geographical 
Research 58(1): 34–48. https:/​/doi.or​g/10.11​11/17​45-5871.12385

Morton, L. W., G. Roesch-McNally, and A. K. Wilke. 2017. Upper 
Midwest farmer perceptions: Too much uncertainty about impacts 
of climate change to justify changing current agricultural prac-
tices. Journal of Soil and Water Conservation 72(3): 215–225. 
https:/​/doi.or​g/10.24​89/js​wc.72.3.215

Mustafa, D. 2005. The production of an urban hazardscape in Pakistan: 
Modernity, vulnerability, and the range of choice. Annals of the 
Association of American Geographers 95: 566–586. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​1​1​1​/​j​.​1​4​6​7​-​8​3​0​6​.​2​0​0​5​.​0​0​4​7​5​.​x​​​​​​​

NIWA. 2020. Drought hits hard, far and wide. 5 May 2020. ​h​t​t​​p​s​:​/​​/​n​
i​​w​a​.​​c​o​.​n​z​/​n​e​w​s​/​d​r​o​u​g​h​t​-​h​i​t​s​-​h​a​r​d​-​f​a​r​-​a​n​d​-​w​i​d​e​​​​​. Accessed 6 May 
2024.

NZ Dairy Exporter. 2024. Supporting women in dairy. ​h​t​t​​p​s​:​/​​/​d​a​​i​r​y​​e​x​
p​o​r​t​e​r​.​c​o​.​n​z​/​s​u​p​p​o​r​t​i​n​g​-​w​o​m​e​n​-​i​n​-​d​a​i​r​y​/​​​​​. Accessed 1 May 2024.

Parsons, M., and K. Fisher. 2020. Decolonising Settler Hazardscapes 
of the Waipā: Māori and Pākehā Remembering of Flooding in the 
Waikato 1900–1950. In Disasters in Australia and New Zealand, 
ed. S. McKinnon and M. Cook, 159–177. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​
/​9​7​8​-​9​8​1​-​1​5​-​4​3​8​2​-​1​_​9​​​​​​​

Parsons, M., and K. Fisher. 2022. Decolonising flooding and risk man-
agement: Indigenous peoples, Settler Colonialism, and Memo-
ries of Environmental injustices. Sustainability 14(11127): 1–30. 
https:/​/doi.or​g/10.33​90/su​141811127

Parsons, M., K. Fisher, and R. P. Crease. 2021. Remaking Muddy Blue 
spaces: Histories of human-wetlands interactions in the Waipā 
River and the creation of environmental injustices. In Decolonis-
ing blue spaces in the anthropocene, ed. M. Parsons, K. Fisher, 
and R. P. Crease. 121–180. Cham, Switzerland: Palgrave Macmil-
lan. https:/​/doi.or​g/10.10​07/97​8-3-030-61071-5_4

Pomeroy, A. 2015. Resilience of family farming 1984–2014: Case 
studies from two sheep/beef hill country districts of New Zea-
land. New Zealand Geographer 71(3): 119–122. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​
1​0​.​1​1​1​1​/​n​z​g​.​1​2​1​0​6​​​​​​​

Pomeroy, A. 2021. Reframing the rural experience in Aotearoa New 
Zealand: Incorporating the voices of the marginalised. Journal 

1 3

1533

https://doi.org/10.1177/14407833211014262
https://doi.org/10.1177/14407833211014262
https://doi.org/10.1007/s13280-023-01884-7
https://doi.org/10.1007/s13280-016-0833-2
https://doi.org/10.1016/j.wsif.2013.03.011
https://doi.org/10.1016/j.wsif.2013.03.011
https://doi.org/10.1111/j.1467-9523.2008.00470.x
https://doi.org/10.1111/j.1467-9523.2008.00470.x
https://doi.org/10.1079/9780851990309.0288
https://doi.org/10.1079/9780851990309.0288
https://doi.org/10.1023/B:GEJO.0000019969.38496.82
https://doi.org/10.1023/B:GEJO.0000019969.38496.82
https://doi.org/10.1016/j.jrurstud.2019.09.005
https://www.stats.govt.nz/information-releases/maori-population-estimates-at-30-june-2022/
https://www.stats.govt.nz/information-releases/maori-population-estimates-at-30-june-2022/
https://www.stats.govt.nz/news/maori-farm-size-much-larger-than-average-size/
https://www.stats.govt.nz/news/maori-farm-size-much-larger-than-average-size/
https://doi.org/10.3763/ehaz.2010.SI02
https://doi.org/10.1016/j.socscimed.2022.114804
https://doi.org/10.1007/s13280-016-0827-0
https://doi.org/10.1007/s13280-016-0827-0
https://doi.org/10.1016/j.jrurstud.2021.09.027
https://www.waikatoregion.govt.nz/assets/WRC/TR202217.pdf
https://www.waikatoregion.govt.nz/assets/WRC/TR202217.pdf
https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/drought/
https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/drought/
https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/drought/
https://waikatotainui.com/about-us/settlements/
https://doi.org/10.1080/14693062.2020.1824892
https://doi.org/10.1017/9781009325844.013
https://doi.org/10.1017/9781009325844.013
https://doi.org/10.1080/03036758.2023.2236033
https://doi.org/10.1080/17565529.2020.1862739
https://doi.org/10.1080/17565529.2020.1862739
https://doi.org/10.1111/1745-5871.12385
https://doi.org/10.2489/jswc.72.3.215
https://doi.org/10.1111/j.1467-8306.2005.00475.x
https://doi.org/10.1111/j.1467-8306.2005.00475.x
https://niwa.co.nz/news/drought-hits-hard-far-and-wide
https://niwa.co.nz/news/drought-hits-hard-far-and-wide
https://dairyexporter.co.nz/supporting-women-in-dairy/
https://dairyexporter.co.nz/supporting-women-in-dairy/
https://doi.org/10.1007/978-981-15-4382-1_9
https://doi.org/10.1007/978-981-15-4382-1_9
https://doi.org/10.3390/su141811127
https://doi.org/10.1007/978-3-030-61071-5_4
https://doi.org/10.1111/nzg.12106
https://doi.org/10.1111/nzg.12106


C. Griffin et al.

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Christina Griffin  is a research fellow with the Crawford School 
of Public Policy at the Australian National University. Her research 
focuses on the interactions between processes of agrarian change, cli-
mate change adaptation, and vulnerability to natural hazards.

Anita Wreford  is a professor with Lincoln University in Aotearoa 
New Zealand, and led the Impacts and Adaptation Programme with the 
Deep South National Science Challenge. Her research concentrates on 
adaptation planning, processes and economics with a particular focus 
on the primary sector.

Nicholas A. Cradock-Henry  is principal scientist with the Depart-
ment of Society & Infrastructure, GNS Science. His research focuses 
on climate change adaptation and disaster risk and resilience in human-
environment systems.

Whyte, K. 2018. Indigenous science (fiction) for the anthropocene: 
Ancestral dystopias and fantasies of climate change crises. Envi-
ronment and Planning E: Nature and Space 1(1–2): 224–248. 
https:/​/doi.or​g/10.11​77/25​14848618777621

Wilson, O. 1994. They changed the rules’: Farm family responses to 
agricultural deregulation in Southland, New Zealand. New Zea-
land Geographer 50(1): 3–13. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​1​1​/​j​.​1​7​4​5​-​7​9​
3​9​.​1​9​9​4​.​t​b​0​0​3​9​5​.​x​​​​​​​

Wisner, B., P. Blaikie, T. Cannon, and I. Davis. 2004. At risk: Natural 
hazards, people’s vulnerability and disasters. 2nd ed. London: 
Routledge. https:/​/doi.or​g/10.43​24/97​80203714775

Wynyard, M. 2019. Not one more bloody acre’: Land Restitution and 
the Treaty of Waitangi Settlement process in Aotearoa New Zea-
land. Land 8(162): 1–14. https:/​/doi.or​g/10.33​90/la​nd8110162

Wynyard, M. 2023. Dairying, dispossession, devastation: Primitive 
accumulation and the New Zealand dairy industry. Counterfu-
tures: Left Thought and Practice Aotearoa 8: 1814–2018. ​h​t​t​​​​p​​s​:​​/​​/​
d​​o​​​i​.​​o​r​g​/​1​0​.​2​6​6​8​6​/​c​f​.​v​8​i​0​.​6​3​4​6​​​​​​​

1 3

1534

https://doi.org/10.1177/2514848618777621
https://doi.org/10.1111/j.1745-7939.1994.tb00395.x
https://doi.org/10.1111/j.1745-7939.1994.tb00395.x
https://doi.org/10.4324/9780203714775
https://doi.org/10.3390/land8110162
https://doi.org/10.26686/cf.v8i0.6346
https://doi.org/10.26686/cf.v8i0.6346

	﻿Pastoral hazardscapes in Aotearoa New Zealand: gender, land dispossession, and dairying in a warming climate
	﻿Abstract
	﻿Introduction
	﻿Hazardscapes and differentiated farmer vulnerabilities

	﻿Methods
	﻿Climate change and the making of the Waikato hazardscape
	﻿The dispossession of Māori from their land and the growth of dairying
	﻿Dairy farming in a warming climate

	﻿Differentiated experiences of, and responses to, climate change
	﻿Adaptation practices among Māori farms
	﻿Adaptation practices among intergenerational and family farms
	﻿Adaptation and dairy farm women

	﻿Implications for equitable adaptation in pastoral hazardscapes
	﻿Conclusion
	﻿References


