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ABSTRACT:
How do farmers form and sustain their beliefs about climate as
it affects their farms and communities? We draw from two areas of scholarship to
provide an explanation of how farmers in a particular industry context form their
beliefs about climate change. First, we build on research in psychology that shows
how values, political orientations and motivated reasoning are important factors
in group identity. Second, we draw from scholarship on group identity and belief
formation to suggest that farmers prefer to learn from trusted insiders when
forming beliefs about the climate. Based on qualitative interviews with New
Zealand dairy farmers, we used thematic analysis of the social and emotive process
of group identification associated with farmer beliefs about weather patterns and
climate. We discuss the implications for communication among policymakers,
regulators and researchers in the agricultural sector with an agenda that addresses
farmer responses to climate change by enlisting those with insider status.
KEY WORDS: New Zealand; farmers; climate change; belief formation;
communication.

1. INTRODUCTION
Climate trends and weather events matter deeply for farmers. The
vulnerability of the agricultural sector to extreme weather events from
climate change has been widely reported (IPCC, 2014b). Despite the
benefits of anticipating such adversity, as noted by New Zealand’s crown
research institutes (Clark et al., 2011; Clark and Tait, 2012; Reisinger et
al., 2014), high levels of climate change scepticism among farmers in New
Zealand persist (Niles et al., 2016; Prokopy et al., 2015) and a research
agenda towards science communication in the agricultural sector has taken
shape (Church et al., 2018; Prokopy et al., 2017). Surveys in New Zealand,
the USA, Australia and Scotland found that most farmers do not agree, or
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are uncertain, that humans are a significant cause of climate change; and
only between 22 per cent and 45 per cent recognise climate change as a
threat to agriculture (Prokopy et al., 2015: 498). Climate change policy
support is not evenly distributed across farmer groups and some farmer
interest groups have recently reversed their opposition (Radio New
Zealand, 2014). Australia’s National Farmers Federation joined Farmers
for Climate Action to advocate for emissions reduction (Locke, 2016).
Studies show significant variation across countries and sectors (Tranter and
Booth, 2015), suggesting geographically and temporally context bound
studies are needed to advance research. To fill this gap, we explore an
alternative explanation of farmer beliefs about climate that rests on social
and emotive processes in their work routines and which give farmers a
shared identity that shapes their views about climate change.
In both Australia and New Zealand, farmers are politically influential
because their farm businesses are primary contributors to national exports
and the communities in which they are situated endow them with symbolic
capital (Bell, 1997; Gill, 2005). In New Zealand, farmers have dominantly
influenced national-level initiatives to reduce greenhouse gas emissions
such that they do not include agricultural emissions—which account for
around half of New Zealand’s total emissions (Cooper et al., 2012; Cooper
and Rosin, 2014). Climate change scepticism is strongly associated with
lower levels of support for policies to mitigate climate change
(Grundmann, 2007; McCright and Dunlap, 2011). Yet we also know that
farmers pay close attention to the weather and climate, with awareness to
prepare their farm businesses for climate adversity (e.g. Tisch and
Galbreath, 2018). With these mixed results, our study aims to unpack belief
formation about climate as a way of addressing communication between
farmers and other industry stakeholders.
How do dairy farmers form and sustain their beliefs about climate as it
affects their farms and communities? We draw on two areas of scholarship
to provide an account of how farmers in an industry with a particular sociopolitical context form their beliefs about climate change. First, we rely on
research in psychology about belief formation which has identified
predictors of belief generally. Second, we draw from scholarship on the
social and emotive processes in group identity and the ways farmers prefer
to learn from trusted insiders. Drawing on this scholarship, we contribute
an affective explanation of climate beliefs among farmers with
implications for industry stakeholders. The next section reviews literature
in these areas and provides the background for the conceptual framework
in our study. We then introduce the context and qualitative approach we
adopted in our study of dairy farmers in New Zealand. Subsequent sections
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provide an interpretive account of how belief formation stems from social
processes and the importance of this group identity in their beliefs about
the climate. We conclude with implications for the communication of
climate change science, the limitations of our study and future research
suggestions.
2. CLIMATE CHANGE BELIEF AND FARMER IDENTITIES
Beliefs about climate change vary across countries and among different
groups within countries, as well as fluctuating temporally (Lee et al.,
2015). There is a near consensus among climate scientists that unless
atmospheric greenhouse gas is stabilised at levels significantly lower than
that of most predictions, consequences are likely to be adverse for
agriculture, economic growth and other measures of well-being (IPCC,
2014a). Single weather events are meaningless to climate science yet
perceptions of extreme cold, drought and floods have been shown to
influence belief formation about climate change, and this is also mediated
by political orientation or worldview (Capstick and Pidgeon, 2014).
Psychological models offer two explanatory pathways. First, belief
formation can stem from ‘motivated reasoning’ in that people are biased
towards believing and seeing things that conform with what they want to
see and believe (Kruglanski and Stroebe, 2005; Kunda, 1990). A second
explanatory pathway emphasises the relational nature of identity and belief
formation such that people ‘prefer’ to learn from high-status individuals
with whom they share a common perceived identity. Furthermore, these
beliefs are maintained by strong pressures to hold beliefs and practices that
are socially-validated (Harré, 2011). Perceived group opinion, especially
as espoused by high-status members, has strong effects on individual belief
(Prislin and Wood, 2005). Beliefs and attitudes thus often cluster as a result
of social interaction (Crandall and Schaller, 2004; Harton and Bourgeois,
2004) and peer group effects can influence attitudes unconsciously
(Spencer et al., 2005). Using a recent Australian experiment as an
example, partisan gaps in climate change belief narrowed when
experimental subjects were told that leaders of different parties converged
in position (Kousser and Tranter, 2018).
Social interactions also influence beliefs about climate change, as found
by a study showing that social embeddedness predicted climate attitudes
(Leombruni, 2015). In the case of farmer learning and responses to new
information, a repeated finding over decades of research is that farmers
learn most from trusted insiders, often from other farmers or those with
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whom they are connected by repeated interactions in shared networks
(Arbuckle et al., 2015; Gray and Gibson, 2013; Oreszczyn et al., 2010;
Sligo and Massey, 2007). Spatial location matters, as farmers learn through
observing their neighbours’ successes and failures (Conley and Udry,
2010). In a study of responses to change among New Zealand farmers,
Kenny (2011) summarised: “farmers learn most by looking over the fence
and seeing what their neighbours are doing”. Taking into account farmer
identity, commitments and relationships are thus essential for transmitting
scientific information effectively to farmers (Furman et al., 2011).
Emotion and affective attitudes condition how information about climate
and climate science is absorbed. Affective or emotional biases are
inextricably linked to cognitive and motivated heuristics and biases (Epley
and Gilovich, 2006). Subjective feelings of favour or disfavour influence
both the search for evidence and the significance accorded to different
pieces of evidence (Marsh and Wallace, 2005). Emotion may thus operate
together with social and relational influences on belief formation, with the
result that people are more readily convinced by role-models and sources
of information that they view positively: as having high status within their
peer group or with whom they have a sense of shared identity (Harré,
2011). In this research, we drew from these areas of scholarship to
investigate how emotions and group identity shape beliefs about climate
change using a sample of farmers in New Zealand.
3. NEW ZEALAND CONTEXT, METHOD AND ANALYSIS
Dairy farmers, like the New Zealand agricultural sector more generally,
claim a dominant position in New Zealand’s political discourse as
producers of food and national wealth (Cooper and Rosin, 2014). Exports
of milk, butter and cheese are the single largest category of exports from
New Zealand, accounting for 18 and 16 per cent of total exports in 2015
and 2016 respectively (Statistics New Zealand, 2016). Of the country’s
approximately 18 000 dairy farms, most employ pasture-based production
systems, although the use of supplementary feed sources is increasing
(DairyNZ, 2014b).
Climate models predict that New Zealand will experience more frequent
droughts and more extreme weather events, with more local forecasts
varying by region (Clark et al., 2011; Mullan et al., 2008). Reisinger et al.
(2014) estimate time spent in drought in eastern and northern parts of the
country will double or triple by 2040. Time spent in drought is expected to
increase in the region that spans from Northland to Waikato, accounting
for about 40 per cent of New Zealand dairy production (Clark et al., 2011).
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Four droughts occurred in different regions of New Zealand between 2003
and 2013, at significant cost. The 2008 drought, for example, cost over
$US 1.5 billion (Butcher and Ford, 2009) and lowered annual GDP by 0.6
per cent (Kamber et al., 2013).
We conducted 15 qualitative unstructured interviews with dairy industry
experts and 38 semi-structured interviews with dairy farmers in 2013.
Following a process of purposeful sampling (Lincoln and Guba, 1985), we
conducted our research in two phases. First, we interviewed 15 industry
experts using an unstructured format to gain an understanding of major
issues in the industry and refine the interview questions we would later use
with farmers. We targeted those whose work history, based on publicly
available information (such as employer’s website, media coverage and
professional networking sites), qualified them as experts within farming or
agricultural policy stakeholder communities.
Based on these expert interviews, we decided to avoid introducing the
term ‘climate change’ in our interviews with farmers. As one expert put it,
farmers would ‘roll their eyes’ at the mention of climate change. Instead,
in interviews with farmers we asked about extreme weather patterns, to
reflect the more accepted view among farmers that the climate is always
changing. Mention of climate change during the interview was usually
made by the farmer and, if not, the interviewer would probe with questions
to identify farmer belief about whether the climate was changing or not and
whether it was anthropogenic. We purposefully selected farms from a
variety of regions and farming systems. Production systems in New
Zealand are classified by the ratio of pasture-based feed and other feed
inputs (DairyNZ, 2014a). Variance in these production systems changes
the dependence a farmer has on the ecosystems which support pastures.
We also selected farms from three different regions in New Zealand, with
different topographic, climate and soil characteristics: Northland, Waikato
and Canterbury. Farm sizes ranged from 93 hectares to 6 000 hectares, with
a mean size of 360 hectares. Total farm assets of each farm that provided
financial data ranged from NZ$ 1 million to NZ$ 260 million, with a mean
of NZ$ 7.6 million. One large corporate farm was excluded from the
calculation so that the means are more representative of the sample.
We interviewed 38 farmers from 27 different farms. All interviews were
conducted between April and December 2013. Interviews were recorded,
amounting to a total of 34 hours of audio recording. We also employed
Angrosino’s (2007) observational methods, recording about 60 pages of
notes to corroborate interview data and reflect on the meaning of interview
responses. Interviews followed a semi-structured format, with questions
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about the effect of recent and earlier droughts, whether the farmer had
made improvements or changes to the farm, how concerned they were
about weather compared to other risks, their main sources of information
about weather and its impacts, and how they rated different information
sources in terms of usefulness.
We used Braun and Clarke’s (2006) thematic analysis to explore themes
that emerged from interviews and other data. Node descriptions in NVivo
were designed to create analytical boundaries that added to the intuitive
inferences we made about farmer emotions, identity and beliefs about
climate change. First-order themes were guided by questions that
addressed the main concepts in our framework and subcategories: How
does this passage show emotion? How does emotion link to identity? How
does identity result in belief formation about climate change? In this step,
we coded the interview transcripts, gathering a total of 356 passages. We
compared interview data, the research journal entries of the first author and
publicly available sources that described the frequency and severity of
droughts, floods and extreme weather patterns. Whenever possible, we
have used direct quotes to present findings to let readers experience the
meaning of words rather than paraphrase what we thought interviewees
meant (Eriksson and Kovalainen, 2008). Though our research is
statistically unrepresentative by design, our results were in line with other
surveys of New Zealand farmers (cf. Milfont et al., 2015; Niles et al., 2016)
and roughly consistent with surveys of the New Zealand public that find
climate change beliefs are influenced by age, gender, political orientation
and education (cf. Milfont et al., 2017). We found that 27 out of 38 farmers
believed the climate was changing (71 per cent) but significantly fewer (20
out of 36 farmers, 55 per cent) believed that human activity was
responsible for climate change. Younger farmers in our sample believed in
anthropogenic climate change more often but had mixed views on whether
farmers should pay to implement farming practices that reduce emissions.
4. EMOTION AND GROUP IDENTITY
Farmers spoke about the physicality of daily work and the importance of
local weather patterns. In their own words, learning how to farm is an
experiential process: “it takes a life; you actually have to absorb your life
into it” (Farmer 7). Farmer 8 explained, “innovation and things…it was all
just, well it was done by trial-and-error.” Physically doing work was part
of the iterative process of making sense about what needed to be done:
“doing it on a wait-and-see what the results are.” (Farmer 9). In discussing
how one learns farming, Farmer 5 stated: “…you can only tell someone so
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much or talk to them so much.” Or as another put it, “you can’t come in
with a text book and run a farm” (Farmer 7). Being present matters: “it’s
attention to detail that makes the difference … You know, it’s watching
cows” (Farmer 10).
Both industry experts and farmer informants frequently pointed to the
stress of farm work, often rating extreme weather events as the highest risk
and highest stress events in their lifetimes. The depth of emotional feeling
associated with a drought or flood event was thematically ubiquitous.
Farmer 4 commented on drought causing “high stock losses, cows just
dying in terrible, absolutely distressing conditions”. Farmer 1 commented,
“You know there’s nothing worse than seeing a skinny cow that is
struggling. And I know a lot of seasonal sharemilkers out there, the stress
on them because of that.” Farmer 4 commented on how staff in frequent
direct contact with suffering cows took on the most stress during a drought:
“The staff’s job then is just nearly, simply focussed on animal welfare, they
spend their whole day feeding cows and seeing the stress on the animals.”
Farmer 11 explained how the staff, sharemilkers and owners are affected
by drought: “for the wider staff mentally ... for the wider family. I think
most dairy farmers and sharemilkers don’t realise the stress they put on
their wives because they come home and tell them all the time.”
The deeply-etched emotional impact of farming through extreme
weather events is a central marker of farmer identity and a core process in
group identification among farmers. The visible nature of farm work in
comparison to other types of work makes identification subconscious. The
physicality of work is embodied in callouses and skin from exposure to sun
and wind. These characteristics underline in-group identity and belief
patterns.
The cultivation of social relationships and in-group ties among farmers
were important to our interviewees. They reported that social ties within
the farm or community of farmers were not only helpful to relieve stress
during extreme weather events, but also defined who you could rely on.
Practices for managing the stress reinforced in-group ties. Farmer 3, a
Dairy New Zealand Discussion Group convenor with 30 years of farming
experience emphasised the importance of community events such as Dairy
New Zealand Discussion Groups, town hall meetings and catching up with
other farmers in the local pub.
Among the more extreme examples of behaviour associated with stress,
Farmer 12 noted feelings of helplessness and desperation: “they’ll get
frustrated with what’s happening and they’ll start, yeah, bashing cows in
the cowshed.” Referring to the combination of drought and high debt
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levels, Farmer 9 commented: “Amongst the sharemilkers, not a good
picture… farming has the highest suicide rate in the country.” Judge Neil
MacLean, New Zealand’s Chief Coroner confirmed this and noted that
rural suicides are disproportionately high citing these conditions: “Farming
is tough. You're at the whims of nature and markets and you have no
control over this and it's hard and demanding work in isolation” (3NEWS,
2013); as well as citing the farmer suicide rate had been constant at about
28 each year over the past 10 years (New Zealand Herald, 2015). Overall,
the social and emotive processes in group identification emerged as a final
theme (Figure 1).

Figure 1. Data Structure in Thematic Analysis. Source: the Authors.
5. IDENTITY AND INFORMATION SOURCE PREFERENCE
In the second final theme, the social and emotive processes of group
identification were associated with farmer belief formation about the
climate. Both climate change ‘believers’ and ‘sceptics’ cited single event
or single season evidence to reason about belief in climate trends. While
farmers are no different than most people in how that associate single
events and climate, the way they form beliefs is uniquely associated with
their preference for in-group members as sources of information and as
role models. As put simply by one informant: “farmers like learning from
farmers far more than they like learning from anyone else” (Farmer 13).
The group-identity processes were associated with how farmers ascribed
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importance to information from other farmers. Furthermore, the visibility
and experiential quality of information was important for how much
attention it received, which in turn, accounted somewhat for its importance
to a farmer.
In contrast, information coming from individuals not identified as part of
the farmer in-group was discounted. Many farmers commented on the
tensions between farmers and city-dwellers, most notably for non-farmer
council inspectors in the act of enforcing regulatory compliance. Farmer
12 summarized the general sentiment: “but the townies are saying, well
hey, they’re just whingeing farmers.” Stereotypically, this comment pokes
at the adversarial relationship between townies and farmers: “Yeah,
exactly, a couple of tanker loads of green stuff, see what the townies think
of that. (Laugh)” (Farmer 1). In general, we found a strong bias that
legitimises information that comes from farmers to farmers. We found this
consistent with the way farmers physically met, not to read or talk about
new practices, but to experience them. Farmer 14 explained that walking
or riding a motor bike around a farm was often the forum for a meeting—
that contrasts with meeting in a room or the act of sitting or standing in
meeting settings typical of other industry environments.
Farmers ascribed more importance to information on weather and
climate from other farmers, in comparison with scientists, and their beliefs
about climate change are consistent with discounting of information
sources. Some interviews yielded conflicting evidence: a few farmers
commented that extreme weather events were becoming more frequent, but
simultaneously denied scientific forecasts of increasingly frequent extreme
weather from government channels. Farmer 8 explained ‘new’ behaviours
in response to drought as just part of a longer pattern: “a wet cycle came in
and everybody forgot [about drought] and now it’s back to all these drought
strategies which is how it was when I started farming”. Another said that
“These things [droughts and floods] may have existed before … I don’t
know if they’re any more severe or anything, but people are just made that
much more aware of them” (Farmer 1).
Most farmers held the view that weather patterns were always
changing, and the effects of so-called climate change were no different:
“Some of the old farmers say it happened back in the 70s or 60s. It’s just a
cycle. Thirty-year cycle or thereabouts.” (Farmer 13) Many farmers
reasoned that severe extreme weather was not relevant: “Not in the near
future, but then maybe if it comes more regular” (Farmer 11). Forecasts of
extreme weather from climate change were often consciously discounted.
As Farmer 3 stated: “…they said to us some years we’re going to have a
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really cold winter. Well I don’t go out and buy a shit load of supplementary
feed because of it”. Yet another farmer said that changes in the flooding
pattern meant that he built his new milking shed on higher ground, but that
the decision came primarily because he needed a new milking shed, not
because of forecasts of more extreme weather events (Farmer 15).
“…to be honest I kind of struggle with this changing weather
pattern thing because, I’m not, I am not a full believer in, in the
fact that we are having a lot of change. I think we’ve always had
weather extremes and, I don’t know? We, like at the moment we
have had about three weeks of rain. Right and it's quite cold…. We
are getting dry, we get a dry spell in summer but I am not sure that
it’s any different to what we were getting 20 or 30 years ago?”
(Farmer 16).
Our interviews suggested that farmer scepticism about climate change is
not based on a cognitive failure to understand climate science, but is rooted
in affective reasons. Similar to the conclusive findings of cognitive
research on the inability of the human mind to grasp probabilities over vast
time periods and distances (Kahneman, 2011; Tversky and Kahneman,
1973), farmers incorrectly associated climate change and extreme weather
events using personal experience.
“…if we have a dry summer you get every whacko out there saying
the climate’s all changed and New Zealand’s gone down the toilet,
and climate change and blah, blah, blah. But twelve months
previous when we had the wettest summer we’ve ever had …they
were quiet, they didn’t have much to say about it... farmers kind
of see through that sort of stuff.” (Farmer 2)
Yet weather is central to farming and this a key difference between
farming and other work.
“The first question people ask you, how’s the weather. They’re not
just talking about the weather because they’ve got nothing else to
talk about; it’s the trigger that makes all their decisions.” (Farmer
4)
Farmers often used expletives or a frustrated tone of voice when referring
to the weather forecasts—whether they were short or long range—noting
they were often wrong and could not be used.
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“During the drought you’d read, oh we’re going to get some rain
this weekend and then by the time the weekend comes it’s sort of
scattered showers, and by the time the weekend actually comes it’s
sort of like nothing…So you think you bloody bastards, you know,
Jim Hickey [a prominent weather forecast TV presenter], you
arsehole (laughter). So, my experience is that most farmers take
the weather forecasts with a grain of salt and especially the longrange stuff.” (Farmer 3)
We found farmer scepticism is not just driven by negative emotions
associated with inaccurate weather forecasts. It may be that farmer dislike
of inaccurate forecasts drives negative attitudes towards weather
forecasters and, by association, the scientists who make forecasts about
extreme weather arising from climate change in a circular manner.
6. BELIEF FORMATION AND SAVVY COMMUNICATION
Previous research has underlined the importance of social psychology,
political identification and values in influencing beliefs about climate
change. Answering our research question, our contribution consists of the
conceptualisation of two social processes which explain how farmers form
and sustain their beliefs about climate as it affects their farms and
communities among a sample of New Zealand dairy farmers. First, we
found that emotion, particularly the lived experience of shared emotions,
figures strongly in the forging of group identity and self-identification with
other farmers. Second, we found that this shared identity fostered a
preference to learn from insiders—other farmers. We concur with studies
such as Jones et al. (2017) that sustained relationships between producers
and users of climate information are often necessary if users are taking up
this information in long-term planning.
Our study also has some managerial implications. Understanding the role
of emotion and group identity in farmer beliefs about climate change
information can help policymakers, regulators and researchers develop
more effective strategies for communicating among agricultural
stakeholders. Communication can take into account the social and
emotional processes at play in determining how different groups respond
to information. The IPCC (2014b) noted that the communication of climate
science involves “…complex interactions between formal and informal
knowledge that cannot be bridged by better science or better predictions
but require social and culturally mediated process of engagement”
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(Burkett et al., 2014, p. 202). Because our study was exploratory and
qualitative, our study is limited to the rich descriptions of informants and
the inferences we have made using thematic analysis. While we provide a
robust starting point, further research is needed to provide construct
definition, confirm causal relationships and explore the extent to which the
processes we found are interwoven. Future research may also focus more
on values and less on science (Luers, 2013) and the importance of
interpersonal communication through social networks (Leombruni, 2015).
Studies specifying communication among farmers affirms the importance
of social relationships in communicating information (Furman et al.,
2011). This is important not only because farmers are politically influential
on climate change policy, but because many professionals have
stakeholder agendas aimed at better responses to climate change and would
benefit from being savvy about farmer group identity and learning
processes.
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