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Abstract
Climate change has evolved from its natural science origins to become
simultaneously a physical and a social phenomenon (Hulme, 2009). While climate
change can be measured, quantified and modelled, it can also be perceived
through social lenses mediated by individual and collective realities. Similarly,
vulnerability to climate change can be understood through different and often
contrasting frames (Kelly and Adger, 2000, Füssel and Klein, 2006, Füssel, 2007b,
O'Brien et al., 2007). In terms of climate change research, these frames can
influence the questions asked and therefore knowledge produced (O'Brien et al.,
2007).
Increased dependence on weather and climate for economic systems has
contributed to greater vulnerability to climatic changes. The tourism industry is
both weather sensitive and climate dependent. Yet it has been identified as one of
the least prepared economic sectors for climate change (Scott et al., 2012b). The ski
industry is one of the most climate dependent tourism subsectors (Dawson and
Scott, 2013). Consequently, the ski industry has received academic attention, with
a primary focus on climate modelling methods to assess climate change impacts
for specific geographical locations. Where ski industry stakeholders have been
engaged in empirical research, it has been limited to supply-side ski field
operators and demand-side tourists (König, 1998, Bicknell and McManus, 2006,
Wolfsegger et al., 2008, Pickering et al., 2010) with little consideration of the
broader range of stakeholders reliant on seasonal snow and the ski industry for
livelihoods and lifestyles.
This thesis presents an empirical study of the ski industry in Queenstown,
New Zealand, a popular international, bi-modal tourism destination. It employs a
contextual vulnerability frame (O'Brien et al., 2007), whereby vulnerability is not the
outcome of climate change alone but an on-going fluctuating state resulting from
highly context specific factors. A social constructionist research paradigm was
i

adopted, which aligns with a qualitative methodology. Semi-structured
interviews were conducted with 55 ski industry stakeholders who represented
five categorisations; industry, local community, tourists, government, and
scientists. The aim of this thesis was to examine the social perceptions of climate
change by ski industry stakeholders in Queenstown, New Zealand, in order to
develop an empirically informed conceptualisation of the social phenomenon of
climate change. This aim was supported by three interrelated research objectives
concerned with; non-scientific construction of knowledge about climate change,
risk perceptions and adaptation strategies.
Findings of this research identify multiple social realities through which
scientific and non-scientific communities perceive climate change, consequently
there are many conflicting perceptions of risk. Non-scientific communities learn
about climate change from sources of information which are interpreted through
a lens of localised personal experiences. Adaptation to climate change includes
both exploiting the opportunities arising from changes, and moderating the risks
resulting from the negative impacts of climate change. Spatial scale and the
perceived opportunities related to relative vulnerability are central to this thesis.
Relative vulnerability is applied to the Australasian context through an
examination of the interplay between the ski industries of Australia and New
Zealand. Additionally, the long-term sustainability of snowmaking as a climate
change adaptation is explored in the context of a wide breadth of stakeholder
perceptions.
This thesis addresses a number of gaps in the current literature; it challenges
the dominant conceptualisations of climate change which focus on its physicality
and in turn develops knowledge of the social phenomenon of climate change.
This thesis examines climate change vulnerability in terms of spatial scales and
contextual factors, thereby moving away from the traditional framing of
vulnerability as the outcome of climate change alone. To date, there has been a
significant gap in the use of qualitative research to consider the multiple realities
ii

and perspectives of a wide range of ski industry stakeholders about climate
change. Finally, the New Zealand context has received little academic attention
and therefore the present thesis addresses this research gap through an empirical
study of Queenstown’s ski industry. The empirical findings presented in the
thesis inform two models; the social phenomenon of climate change
conceptualisation,

and

the

contextual

vulnerability

framework.

These

contributions have implications beyond the ski industry and the tourism industry,
with application to a range of scenarios where researchers are seeking greater
understandings of social perceptions and constructions of climate change.
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1.1 Introduction
Climate change is a mega problem (Harper, 2012) and a wicked issue1 (Rittel and
Webber, 1973, Rayner, 2006, Lorenzoni et al., 2007a, Lorenzoni et al., 2007b). It is
vast in scope, abstract in nature and manifests non-linearly through both gradual
and rapid changes (Arnell et al., 2005). The average temperatures which
characterise climate are beyond human recognition (Hulme, 2012). Likewise,
climate change is temporally (and often spatially) distanced from human
experience 2 and consequently has become a highly contested environmental,
social and cultural issue (Scott et al., 2012b). After more than 30 years of focused
academic attention, there are still widely contrasting perspectives on the threat
climate change poses to mankind (Hulme, 2009).
It has become clear that there is a divergence between the physical
manifestations of climate change, understood through meteorological records,
scientific modelling and forecasting (IPCC, 2007a, b), and the social phenomenon
of climate change which is subjectively constructed through localised
understandings, political ideologies and based on individual and collective
realities (Hulme, 2009). Although there may be some opportunities arising from
climate change, most research has suggested that manifestations including;
extreme weather events, sea level rise, flooding and drought, will negatively
impact both natural and social systems (IPCC, 2007a). These impacts, though, are
not evenly distributed (IPCC, 2001). There will be significant spatial contingency
with some countries, regions, and localities being relatively more or less affected.

¹ Rayner (2006) identified six features of wicked issues or ‘wicked problems’; 1. It is a characteristic

of a deeper problem, 2. It has little room for trial and error response, 3. It is unable to offer a clear
set of alterative options, 4. It is characterised by contradictory certitudes, 5. It contains
redistributive implications for entrenched interests, and 5. It is persistent and insoluble.
2 Although recent, widely reported extreme events such as Hurricane Sandy are leading some
people to believe they are ‘experiencing’ climate change manifestations.
3

The abstract nature of climate change has implications for risk perception in
non-scientific

community

3

(Whitmarsh,

2008,

Whitmarsh

et

al.,

2011).

Understandings and perceptions are constructed through socio-cultural filters
(Hoggan, 2009, Weber, 2010), based on multiple individual and collective realities
(Filstead, 1979, Guba and Lincoln, 1982). Thus, climate change will mean different
things to different people. Anthropogenic climate change has become known in
public discourse under a variety of guises and terms including global warming, the
greenhouse effect, and global climate change (Whitmarsh, 2009). For the purpose of
this study the term climate change will be used to mean the varying manifestations
of a changing climate including warming, cooling and extreme events (IPCC,
2007a). The global prefix is not used in this thesis, as both global and local impacts
of climate change are important in the current research. Climate change was the
term used throughout the interview process, and is reported as such in this thesis
except where interview participants or the academic literature differed. From
herein,

the

term

climate

change

in

this

thesis

specifically

refers

to

anthropogenically induced climate change.
The specifics of terminology are important. Varying terminology is reported to
have distinct meanings in non-scientific communities (Whitmarsh, 2009).
Research in the UK found a higher level of concern regarding global warming
rather than climate change which was perceived to have natural causation
(Whitmarsh, 2009). This research identified a preference in media sources to use
global warming rather than climate change terminology. The term climate change, on
the other hand, was associated with academic and scientific communities.
Therefore it is suggested that the term climate change may be less effective in
public campaigns where it is seen to be less attributed to human behaviour.
Nevertheless, global warming may present an ambiguous representation of the
broad

spectrum

of

climate

change

manifestations,

with

non-scientific

Non-scientific communities are defined as the general public, a heterogeneous group of actors
with varying degrees of scientific training, but not formally engaged in scientific endeavour, for
this thesis limited to climate science.
3
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communities expecting gradual warming rather than the wide range of climatic
changes.
Some degree of climatic variability and change occurs naturally in the earth’s
system. These variations are driven by; purely periodic external forcing such as
the diurnal or seasonal cycle of isolation, variations due to the non-linear
interplay of feedbacks, and variations associated with random fluctuations in
physical or chemical factors such as volcanic eruptions (Ghil, 2002). Yet current
trends in global mean surface temperatures reported by the Intergovernmental
Panel on Climate Change (IPCC, 2007a) cannot be explained by natural cycles
alone. Anthropogenic forcing resulting from combustion of fossil fuels and land
use changes have increased greenhouse gas emissions by 70% between 1970 and
2004 (IPCC, 2007b).
Weather and climate influence both natural systems and human societies
(Riebsame et al., 1986, Sygna et al., 2009, Scott et al., 2012b). Many industries are
weather dependent including; agriculture, forestry, wateries and recreation
(Stern, 2007, Xun et al., 2010). The tourism industry has a multidimensional
relationship with weather and climate. Indeed, many tourism sub-sectors utilise
weather and climate as a primary resource or attraction. While some subsectors or
destinations are ‘weather sensitive’, in so much as tourism is not generated by
climate but weather can facilitate or constrain tourism operations, other tourism
subsectors are more inextricably tied and referred to as ‘climate dependent’, where
tourism is predicated on climate as a resource (Smith, 1993, Scott et al., 2012b).
Few industry sectors rely on weather and climate more completely than the ski
industry (Dawson and Scott, 2013). While ski fields are dependent on snow for
operations, they are also highly sensitive to daily and weekly weather
fluctuations. Further, the broader ski industry including non-snow based
activities and hospitality are weather sensitive. Manifestations and impacts of
climate change will have significant regional variability, nevertheless research
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into the biophysical manifestations of climate change, through climate modelling,
has repeatedly identified negative outcomes for the ski industry (König and
Abegg, 1997, Abegg et al., 2007, Moen and Fredman, 2007, Hendrikx et al., 2012).
When climate change is understood through a social phenomenon framing
(Hulme, 2009), it becomes clear that individuals and groups will perceive the risk
of climate change differently. In other words, there is not one singular way of
understanding or perceiving climate change risk for the ski industry.
Furthermore, individuals and communities with a livelihood and/or lifestyle
dependency on the ski industry may perceive climate change differently as it
could have an economic, social and cultural impact (O'Brien et al., 2004), thus
generating a visceral reaction (Weber, 2006). Ski industry stakeholders including
ski field operators, tourists and the local community, among others, will perceive
climate change impacts based on their own individual and collective realities.
This thesis specifically addresses the New Zealand ski industry; although by
necessity it extends in part to the wider Australasian region. New Zealand is
located in the South Pacific and consists of two main islands. New Zealand’s ski
industry exists in both the North and South Islands, with the highest
concentration of commercial ski fields in the Queenstown Lakes region of the
South Island. The Queenstown Lakes region (Queenstown hereafter), which is the
focus of this thesis, incorporates six snow-sports areas. Further to this, there is a
wide variety of snow-tourism related operations including heli-skiing, ski
touring, and ski equipment rental. Queenstown’s ski industry is serviced by two
main townships; Queenstown and Wanaka which are bi-modal tourism
destinations (Scott and McBoyle, 2001) in that tourism peaks in both summer and
winter seasons. Accommodation and tourism services are located in the
townships at approximately 357 meters above sea level (masl). Public and private
transport is used by ski tourists to travel to the alpine ski fields. This ski industry
model results in a disparity between urban and alpine weather which allows

6

tourists to participate in non-snow based activities during a ski holiday. In
Queenstown, these activities include; bungee jumping, jet boating and white
water rafting. Importantly, it means that Queenstown’s ski industry, by virtue of
snow availability, is critical to the local communities, business community and
broader tourism industry.
Climate change is the epitome of a socio-scientific problem (Vongalis-Macrow,
2009). While not omitting the vital role of the natural sciences and biophysical
understandings of climate change processes, this thesis considers climate change
as a social phenomenon (Hulme, 2009). Thus, the contribution of this thesis is
through an examination of climate change risk, vulnerability and adaptation in
New Zealand’s ski industry, employing a social interpretive lens. The remainder
of this introductory chapter will establish the main themes and topics of the
thesis, the research gap, methodology and methods.

1.2 Climate change as a physical phenomenon
Climate change was first ‘discovered’ by the physical sciences (Goodall, 2008).
Since the middle of the 19th Century, scientists have been uncovering more about
the climate, from natural climate variability to greenhouse gas emissions. The
physical causes of global climate change emerged from the academic endeavour
of John Tyndall (greenhouse gasses) and Svante August Arrhenius (climate
sensitivity) in the 1800s. They were followed by Guy Stewart Callendar (global
temperature) in the 1930s, Charles David Keeling (the carbon cycle) in the 1950s,
Syukuro Manabe (climate models) in the 1970s and Wallace S. Broecker, who, in
1987 published a Nature article aligning evidence of past rapid climate changes to
future anthropogenic climate change and argued that abrupt climatic change
could be triggered by human behaviour (Hulme, 2009).
Climate change has been largely understood as a physical phenomenon,
concerned with physical manifestations as well as human causation through
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carbon emissions (IPCC, 2007b). The natural sciences dominated early research
into climate change (Goodall, 2008), evidenced by funding regimes prioritising
natural sciences and frequently overlooking the potential contribution of
qualitative social sciences (Jasanoff and Wynne, 1998). Global governance systems
lead by the United Nations Framework Convention on Climate Change
(UNFCCC) and its Kyoto Protocol enforced this authority (discussed further in
Chapter 2). Early framing of climate change (with a notable absence from social
science involvement) focused on; a globalised atmosphere, a policy goal of climate
stabilisation (Hulme, 2008, Boykoff et al., 2010), and the roles of adaptation and
mitigation. Thus with a purely physical framing of climate change, the search for
a solution relied on predictive observations, modelling, and multilateral
negotiations at a global-scale (Hulme, 2008).
The Intergovernmental Panel on Climate Change (IPCC) represents the
dominant global effort to address climate change, collating peer-reviewed papers
to provide a synthesis of current climate change research. In its most recent
report, the IPCC stated that “warming of the climate system is unequivocal” (IPCC,
2007a: p.30). This was evidenced by observed increases in global air and water
temperatures, snow and ice depletion and rising global sea levels. Further, the
language used by the IPCC has become increasingly certain over the four
assessments (1st Assessment in 1990, 2nd Assessment in 1995, 3rd Assessment in
2001 and 4th Assessment in 2007. The 5th Assessment will be released over late
2013-2014). The Fourth Assessment concluded that increased greenhouse gas
emissions resulting from human activity were ‘very likely’ to be the cause of the
increase in global average temperature experienced in the past 60 years. This
displayed an increase in certainty from the Third Assessment which stated
accelerating climate change was ‘likely’ to be anthropogenic.
While there is close to unanimous agreement among climate scientists that
anthropogenic climate change poses a significant risk (IPCC, 2001, Hansen et al.,
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2006, Lorenzoni and Pidgeon, 2006, IPCC, 2007a, b), uncertainty and
disagreement arises over; magnitude, time frames, as well as the social and
environmental impacts (Harper, 2012). Chapter 2 of this thesis provides a critical
review of global climate change governance structures employing three ‘meta
discourses’ of green governmentality, ecological modernisation and civic
environmentalism.

Global governance has dominated the climate change

discourse and administered global and national-scale mitigative strategies. The
lack of social science inclusion in global governance and removal of the sociocultural perceptions of climate change are concerning, especially since these are
required for public support of government action including climate policy
(Leiserowitz, 2005, 2006). Furthermore, physical phenomenon frameworks are
focused on the global spatial scale, again contributing to distance from the nonscientific 4 general public and contributing to social constructions of climate
change vulnerability and risk.

1.3 Climate change as a social phenomenon
While climate change was ‘discovered’ by science, and science has dominated
the climate change discourse, the way society responds to climate change through
mitigative behaviours and adaptive strategies, is arguably best approached
through the social sciences (Goodall, 2008). Climate change has evolved from a
purely scientific endeavour to an issue of political, social, economic, and moral
importance (Hulme, 2009). Climate change as a social phenomenon has been
individually and collectively constructed over time, as the non-scientific public
has been confronted with reports of contradictory scientific findings, media
representations, and individual and collective understandings of local and global
weather (Hulme, 2009). Indeed, climate change has arguably received more
attention than any other global environmental issue.

Non-scientific is used in the context of this thesis to mean individuals without expert scientific
training in climate change, however the heterogeneity of this categorisation is appreciated.
4
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The issue of climate change has transcended scientific, political, and mass
media discourse (Miller, 2002), infiltrating social spheres through industries such
as movies and entertainment. Movies including, “The Day After Tomorrow” have
blurred the distinction between reality and fiction. Yet, they have also put climate
change on the media agenda, and become firmly embedded into public discourse
(Norton and Leaman, 2004). This has led to academic consideration of the film
industry’s role in educating the general public (Leiserowitz, 2004, Norton and
Leaman, 2004). Interestingly, it was reported that movies can affect climate
change

risk

perception

conceptual

models

and

behavioural

intentions

(Leiserowitz, 2004). Yet beyond formal and informal learning about climate
change, society’s social, cultural, political and ethical systems are redefining what
climate change means (Hulme, 2009). As such, the social phenomenon of climate
change is the subjective, localised, individual or collective way of understanding
or perceiving climate change by non-scientific communities. However, less is
known about the way society perceives and responds to climate change, than its
physical characteristics.
For this thesis, social problem designation refers to the individually and
collectively constructed perceptions of climate change risk and adaptation
strategies in the ski industry. Socially designated problems rarely reflect the
objective conditions of the issue at hand (Spector and Kitsuse, 1977). The distinction
between physical and social phenomena is referred to by Williams (2001) as the
common sense and scientific interpretations. Williams argued that while scientific
knowledge of climate change may provide a basis for social understandings (and
media interpretations), there is no clear, linear connection between the two ways
of knowing about climate change, and this could have implications for risk
perception and behavioural intentions.
Human society has an intricate relationship with climate and weather. This
relationship provides some explanation as to why and how non-scientific
communities become connected to the issue of climate change. Weather and
10

climate are embedded in local cultures and identities (Slocum, 2004). Weather can
impact upon many human behaviours and decisions including activities, moods
and habitable locations (Hulme, 2009). Perceptions of a better or worse climate are
innately social. Moreover, while weather and climate can have a functional
quality, rain providing nourishment for land and sunshine as a source of energy,
climate has also been related to spiritual imaginaries, inspiring poetry and
literature for hundreds of years (Hulme, 2009).
Nevertheless, climate cannot be directly experienced (Whitmarsh et al., 2011,
Hulme, 2012). It is a constructed idea based on experiences of weather, of
preference and personal tolerance, of social and cultural meanings and of
infrastructural and built environments (Hulme, 2009). Weather and climate vary
over both spatial (local, national, global,) and temporal (day, season, year) scales
(Xun et al., 2010). Weather is generally considered to be short-term, and in terms
of temperature, precipitation, visibility, wind and atmospheric pressure (NASA,
2008). Climate, on the other hand, is defined by the National Aeronautics and
Space Administration (NASA) as the description of long-term weather patterns
over a period of time, in a certain location. Therefore the key difference between
weather and climate is, arguably, temporal scales. Thus, the relationship between
weather and climate is complex (Bostrom et al., 1994, Read et al., 1994, Reynolds
et al., 2010, Weber, 2010) and this results in daily weather events being
misattributed to climate change (Rebetez, 1996), and makes long-term trends hard
to observe without scientific measurement (Bjurström and Polk, 2011).

1.4 Risk perception
Risk perception studies examine individual judgements of risks arising from
particular hazards (Brown, 1989, Renn, 1992). Studies attempt to explain the
variety of perspectives held by different social actors, as contextual factors such as
the voluntariness and familiarity of the hazard can affect its evaluation and
perception (Slovic, 1987, Renn, 1992, Renn et al., 1992). Risk perception is central
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to the issue of climate change. Research has suggested that public behavioural
change and support of government policy, which is required for both mitigative
and adaptive climate change responses, must first be predicated by perception of
a risk (O'Connor et al., 1999, Leiserowitz, 2006).
However unlike other risks such as wildfire, earthquakes and flooding which
can be directly experienced, climate change is less tangible. Therefore it is
interpreted in a variety of ways including denial (Lorenzoni et al., 2007a, Dunlap
and McCright, 2010). Climate change is framed as both a gradual and slow
moving modification of average climates (Weber, 2010), and a rapid abrupt shift
in the climate system (Niemeyer et al., 2005). Manifestations are highly location
dependent, yet it is framed as a global discourse. Thus the social phenomenon of
climate change is a complex risk for the general public to perceive and of which to
make sense. Research has shown that the public focuses on more immediate
priorities (Poortinga and Pidgeon, 2003) which include; family, health and the
economy.
Public perceptions of risk can differ from expert risk assessments (Rowe and
Wright, 2001). Research suggests that public perceptions of risk are influenced by
qualitative characteristics (Slovic, 1999, Siegrist and Gutscher, 2006). These
characteristics include psychological, social, moral, institutional and cultural
factors (Dessai et al., 2004). Therefore it is not the danger of the hazard alone
which contributes to risk perception, but personal experiences, affect and
emotion, imagery, trust, values and world views (Slovic, 2000, Leiserowitz, 2005).
Further, public perceptions of risk are grounded in contextualised and locally
relevant information and knowledge (Brown and Damery, 2002).

1.5 Framing vulnerability: outcome and contextual
The last two decades have seen extensive research addressing climate change
impacts to natural and human systems (Füssel and Klein, 2006). There has been a
progression

through

first-

and

second-generation
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vulnerability

impact

assessments, with “the progressive inclusion of non-climatic determinates of
vulnerability to climate change, including adaptive capacity, and the shift from estimating
expected damages to attempting to reduce them” (Füssel and Klein, 2006: p.301). The
term vulnerability is utilised by a variety of research areas including; hazard
management, food security, public health and global environmental change
(Füssel and Klein, 2006, O'Brien et al., 2007). Due to its utility in both the natural
and the social sciences, there are ‘mixed taxonomies’ (MacMynowski, 2007). This
contributes to different applications and meanings of the vulnerability concept
(O'Brien et al., 2004, O'Brien et al., 2007). Consequently, there is a wide variety of
definitions, the most frequently cited emerging from the IPCC (IPCC, 2001),
where vulnerability is defined as:
The extent to which a natural or social system is susceptible to sustaining
damage from climate change. Vulnerability is a function of the sensitivity
of a system to changes in climate and the ability to adapt the system to
changes in climate. Under this framework, a highly vulnerable system
would be one that is highly sensitive to modest changes in climate.
Hence this definition identifies three main parameters of vulnerability; the
stress to which the system is exposed, the system’s sensitivity, and its adaptive
capacity (Adger, 2006). Nevertheless, this definition has been critiqued for failing
to recognise the non-climatic factors which contribute to a system’s vulnerability
and capacity to adapt (Füssel and Klein, 2006, O'Brien et al., 2007). The latest IPCC
Assessment (2007a) addressed some of these critiques and defined vulnerability
as:
The degree to which a system is susceptible to, and unable to cope with,
adverse effects of climate change, including climate variability and
extremes. Vulnerability is a function of the character, magnitude and rate
of climate change and the variation to which a system is exposed, its
sensitivity and its adaptive capacity.
Both IPCC definitions recognise vulnerability as the end point or outcome of
climate change manifestations. The IPCC excluded non-climatic stressors in their
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definition; however the Fourth Assessment does acknowledge that climate change
vulnerability could be intensified by an assortment of stressors including other
climate hazards, poverty, access to resources and economic factors (IPCC, 2007a).
Further, the scale of analysis can have considerable implications for the forecasted
degree of vulnerability (Section 1.7.3).
This thesis specifically explores the concept of vulnerability, yet it is important
to note that vulnerability “has been related or equated to concepts such as
resilience, marginality, susceptibility, adaptability, fragility, and risk” (Liverman,
1990: p.29). In recent years, literature focusing on resilience and/ or vulnerability
has evolved. The interplay between these concepts has been the focus of much
attention. Indeed, Füssel (2007) argued that resilience is one aspect of
vulnerability, which focuses on the ability of a system to return to its original state
after a perturbation. Meanwhile, O’Brien et al (2004) contends that resilience is
often viewed as the opposite of vulnerability; while vulnerability is negative,
resilience is its positive counterpart. While there is not sufficient space in this
thesis to discuss this relationship in depth, it is clear that there is significant
overlap and interplay between the terms.
A distinction between outcome (biophysical) framing, and contextual (humansecurity) framing has been provided by O'Brien et al. (2007) and provides a
conceptual basis for the present research. While the outcome framing is considered
to be a linear approach, contextual vulnerability includes the multiplicity of factors
with which the system under consideration (individual, institution, region, and
industry) will interact to create, perpetuate or reduce vulnerability. For example,
“vulnerability to climate-related impacts on society is increasingly for reasons that have
nothing to do with greenhouse gas emissions, such as rapid population growth” (Pielke et
al., 2007: p. 597). These factors need to be taken into account to accurately
understand and forecast degrees of vulnerability. From this perspective,
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vulnerability is a locally relevant concept, which will be influenced by a wide
variety of factors, including relative vulnerability (Section 1.7.3).
Blaikie et al.’s (1994) work on hazards and disasters identified the innate
complexity in transferring definitions of vulnerability between environmental
issues, and this is a relevant concern for climate change vulnerability research due
to the multidimensionality of its impacts. Nevertheless, their definition of
vulnerability recognises the threat to both life and livelihood, which is pertinent
to the issue of climate change and this thesis. Thus, Blaikie et al. (1994: p.9) stated
that:
“By vulnerability we mean the characteristics of a person or group in
terms of their capacity to anticipate, cope with, resist and recover from the
impact of a natural hazard. It involves a combination of factors that
determine the degree to which someone's life and livelihood are put at risk
by a discrete and identifiable event in nature or in society.”
However, climate change differs from other hazards in that its manifestations
are neither discretely attributable to anthropogenic climate change, nor clearly
identifiable. There are many issues intertwined with the climate change
problematic, including the issue of spatial scale; rectifying the imbalance between
global and local realities. Adger and Kelly (1999) discussed how biophysical and
socioeconomic processes at the global, national, regional and local-scale are
determinants of vulnerability. Further, the degree of vulnerability is specific to a
discreet population, and therefore generalisations and aggregations between
scales can be misleading. O'Brien et al. (2004) concurred that the very concept of
vulnerability is dependent on the scale at which it is analysed, going on to
recognise that vulnerability is a relative rather than absolute state which is
inherently difficult to quantify (yet global governance structures and physical
sciences continue to try). Additionally the scale of analysis can have implications
for vulnerability assessments and can perpetuate an ‘outcome’ vulnerability
framing since it can neglect the comparative vulnerabilities of competitors (for
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organisations/ institutions/ industries) or the external factors which can affect the
ability to adapt. This is elaborated further in Chapter 3.

1.6 Responses to climate change: mitigation and adaptation
Two ways of addressing climate change were identified by the United Nations
Framework Convention on Climate Change (UNFCCC); 1. Mitigation of climate
change, and 2. Adaptation to climate change (Klein et al., 2005). These approaches
were explained by Kane and Shogren (2000: p.75): “We mitigate climate risk by
curtailing greenhouse gas emissions to lower the likelihood that bad states of nature occur;
we adapt to climate risk by changing production and consumption decisions to reduce the
severity of a bad state if it does occur.” Global climate change governance initially
focused on; mitigation, reducing carbon dioxide emissions and preventing climate
change. However, upon the realisation that historic emissions made climate
change unavoidable (Pielke et al., 2007), adaptation became inevitable (Parry et
al., 1998) and research began to promote a local focus on adaptation (Fitzharris,
2007). Nevertheless, sole reliance on adaptation could result in unabated
emissions growth and an inadaptable magnitude of climatic changes (Klein et al.,
2005). Thus both mitigation and adaptation are essential components of climate
change risk reduction.
It has been argued that vulnerability assessments must incorporate the
capacity of individual, community or business to adapt to changes, as omission of
adaptive capacity can result in overly pessimistic vulnerability forecasts (Smit and
Wandel, 2006). It includes exploit opportunities arising from climate change and
reducing the risks through technical, business and policy approaches. In the ski
industry, adaptation strategies for inter-annual variability, such as snowmaking
technologies, could also reduce the threat presented by climate change. Scott et al.
(2006) asserted that snowmaking should be included in all vulnerability
assessments to gain a more accurate scenario of climate change impacts.
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This was evidenced by climate modelling by Hendrikx and Hreinsson (2012)
who included snowmaking in calculations of New Zealand’s operational snow
days under climate change scenarios. They found an increase in the length of ski
seasons by the 2040s with the inclusion of snowmaking and a significant decrease
in operational snow days without snowmaking. New Zealand has the technical
capacity to use snowmaking up to the 2090s (Hendrikx and Hreinsson, 2012). In
other words, it would be technically possible to continue using snowmaking to
extend the ski season’s naturally occurring length as natural snow diminishes.
Technical adaptations, however, are constrained by resource consumption.
Indeed resource constraints have been recognised as the most significant
determinants of adaptation (Grothmann and Patt, 2005). Further analysis of
climate change adaptation in the ski industry is provided in Chapters 4, 8 and 9.
Adaptation can be reactive or anticipatory, autonomous or planned and take
technological, economic, legal or institutional forms (Smit et al., 2000). However,
not all responses to climate change are positive (Eriksen et al., 2011). The
sustainability of adaptive responses has been largely ignored. Indeed, Eriksen et
al. (2011: p.2) stated that, “an eagerness to reduce climate risks through specific
technologies or infrastructural changes may sometimes lead to the neglect of other
environmental concerns,” and this includes biodiversity, and resource depletion.
Mitigation and adaptation often function on different scales (global or national
mitigation; regional or local adaptation) and to different audiences (industry and
governments in terms of mitigation; governments, community groups and
individual in terms of adaptation).
Additionally, adaptive options have, at times, failed to consider the
opportunity to explore new low carbon pathways, opting for a ‘business as usual’
approach to maintain the status quo, thus contributing to greenhouse gas
emissions and to the overarching anthropogenic nature of climate change. The
UNFCCC has addressed adaptation to climate change in isolation of mitigative
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aims, which can lead to adaptation measures contributing to the causes of climate
change through maladaptation (Ribot et al., 1996, Barnett and O’Neill, 2010). The
concept of ‘maladaptation’ has been used to define responses such as denial and
fatalism, as well as adaptations that unintentionally increase climate change
vulnerability (Burton, 1997, Grothmann and Patt, 2005, Barnett and O’Neill, 2010).
Research has shown that some policies and practices can ultimately increase
vulnerability, with adaptation strategies eventually becoming maladaptive due to
changing contextual circumstances. The concept of maladaptation is examined
further in Chapters 3 and 9 of this thesis.

1.7 The Queenstown Lakes region of New Zealand
1.7.1 New Zealand
The research presented in this thesis is empirically located in Queenstown,
New Zealand. Situated in the South Pacific, visitors to New Zealand are attracted
by images of dramatic scenery which is integral to national advertising
campaigns. The ‘100% Pure’ branding draws upon the country’s landscapes and
culture as well as people and tourism offerings (Morgan et al., 2002) with the
natural environment providing an important tourist attraction (Hennessy et al.,
2007). While tourism has been economically important in New Zealand since the
late 19th Century, the industry was transformed in the 1980s by a dramatic
increase in overseas visitor arrivals (Ryan, 1971, Cloke and Perkins, 2002). The
tourism industry is of significant economic importance to New Zealand. In the
year ending March 2012, tourism accounted for 15.4% of New Zealand’s total
export earnings, supported 186,900 full-time equivalent jobs, and provided a
direct contribution of 3.3% to New Zealand’s Gross Domestic Product (GDP)
(Ministry of Tourism, 2010, Ministry of Business, 2012). Auckland and
Christchurch are considered to be the gateway cities for the North and South
Islands respectively and service the key tourism regions including Rotorua and
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Taupo in the North Island, and Queenstown in the South Island (Cloke and
Perkins, 2002, Hennessy et al., 2007).
While the Oceania region is not well known for its ski industry, the South
Island of New Zealand has a substantial winter sports industry (Craig-Smith and
Ruhanen, 2005). In fact, New Zealand is a hub for southern hemisphere skiing,
with a turnover of more than $75 million (2006, SAANZ). New Zealand’s ski
industry consists of both public and private ski fields, and is spread between the
North and South Islands (Figure 1). The North Island has 2 public (commercial)
and 2 private (club) ski fields with base elevations ranging from 1260 meters
above sea level (masl) to 1780 masl. The remainder of New Zealand’s ski fields are
situated on the South Island, with 12 public (commercial) and 8 private (club)
with base elevations ranging from 1220 masl to 1670 masl. The industry caters for
a range of snow based activities including cross country, downhill, freestyle, and
heli-skiing. Consequently, it attracts a wide range of tourist and recreationists not
only from New Zealand but also internationally. In 2010, 36% of skier days were
international visitors (Ski Area Association New Zealand, 2012). While this data
does not distinguish between countries of origin, it is widely reported that the
main international market is Australia (Ski Area Association New Zealand, 2012).
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Figure 1. New Zealand’s commercial ski fields
Source: Land Information New Zealand

1.7.2 Queenstown
There are two main townships in the Queenstown Lakes region; Queenstown
and Wanaka. Queenstown has a more developed tourism industry; however
Wanaka is an emerging and increasingly popular international tourism
destination. Both townships are situated in alpine valleys on the edges of Lake
Wakatipu and Lake Wanaka respectively. Originally a summer destination,
Queenstown transitioned into a four-season destination with the development of
the ski industry; and as such it is a bi-modal destination (Scott and McBoyle, 2001)
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denoted by two peaks of tourist arrivals, in both summer and winter. The ability to
operate as a year-round destination is, in part, the result of Queenstown’s climatic
characteristics with four distinct seasons. Cold winters bringing snowfall to the
region’s alpine peaks, and occasionally the low lying areas. Conversely the region
benefits from warm, dry summers. The ski industry is, arguably, the ‘keystone5’ of
Queenstown’s bi-modal tourism industry, as the primary attraction and activity
in Queenstown during the winter months of July and August. There are four
main commercial, downhill ski fields; two of which are connected through a
parent company. In addition, Queenstown offers a freestyle ski park, and a cross
country ski field (Table 1).
Table 1. Summary of Queenstown ski fields
This includes ski field elevations, ownership, boundaries and snowmaking
capacities. Source: Ski field websites, snow.co.nz and ski field operator
correspondence
Ski field

Type

Ownership

Base/
top
elevation

Distance
from closest
township

Boundary
area (Ha)

Snowmaking
(number
of
snow guns)

Cardrona

Downhill

Independent

1670m/ 1860m

34km (from
Wanaka)

345

54

Coronet Peak

Downhill

NZSki
organisation

1168m/ 1649m

18km (from
Queenstown)

280

141

The
Remarkables

Downhill

NZSki
organisation

1622m/ 1943m

28km (from
Queenstown)

357

58

Snowfarm

Cross
country

Independent

1515m/ N/A

35km (from
Wanaka)

50km
trails

Snowpark

Freestyle
park

Independent

1420m/1530m

35km (from
Wanaka)

10

33

Treble Cone

Downhill

Independent

1260m/ 1960m

26km (from
Wanaka)

550

26

of

None

Queenstown is popular with both domestic and international tourists alike.
However, while domestic tourist arrivals to Queenstown Airport peak during the
summer season (86,426 in January 2012), international tourists double during the
winter (33,320 in August 2012) (Destination Queenstown, 2012). International
A keystone species in ecological literature is one which has a disproportionate impact on the
community in which it exists.
5
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arrivals during the winter period (June-September) have steadily increased over
the past decade evidencing the growing international popularity of Queenstown’s
ski industry. Queenstown is the self-proclaimed ‘Adventure Capital of the World,’
(Buckley, 2006) and as such it offers a wide variety of tourism activities including
jet boating, bungee jumping, white water rafting and heli-skiing. As a result of the
scale and scope of Queenstown’s tourism industry, its economy is almost entirely
dependent on tourism (Lovelock, 2011), with most local employment directly or
indirectly associated with the tourism industry.
There is a lack of historical climate data for the Queenstown Lakes region, this
is aligns with a national scale dearth in climate recording across New Zealand.
Nevertheless, the forecast biophysical impacts of climate change on Queenstown’s
ski industry have been forecast in several reports. The Fourth Assessment of the
Intergovernmental Panel on Climate Change (IPCC, 2007) suggested that changes
in seasonal snow cover would have a ‘significant impact’ on New Zealand’s ski
industry, with the snowline likely to rise by 120 – 270m based on scenarios for the
2080’s. Regional climate models have predicted a rise of more than 4°C by the end
of the century for the Southern Alps (Dean et al., 2006). Most significantly
however, recent reports by Hendrikx et al. (2012) and Hendrikx and Hreinsson
(2012) have provided climate modelling on seasonal snow in New Zealand and
reported decreasing peak snow accumulation and a rising snowline, with direct
implications for Queenstown’s ski fields. In particular, low elevation ski fields
will experience the greatest change. A critical analysis of these reports is provided
in Chapter 4.
1.7.3 Relative vulnerability in Australasian skiing
New Zealand is the top destination for outbound travel by Australians (New
Zealand Tourism, 2012) and this has contributed to Australia’s status as New
Zealand’s most important and largest inbound tourism market, accounting for
approximately half of all international visitors (New Zealand Tourism, 2002). This
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trend is forecast to increase with 1.17 million Australian visitors in the year
ending September 2012; growth of 4% from the previous year (Ministry of
Business, 2012). In terms of the ski industry, increasing popularity and
accessibility of New Zealand’s ski fields has contributed to notable growth in
Australian visitation (New Zealand Tourism, 2012).
Australian tourists are a significant market for the Queenstown Lakes region
and have been directly targeted by the regional tourism organisation Destination
Queenstown. It is thought that Australia dominates the international skier market
in Queenstown (Ski Area Association New Zealand, 2012). Nevertheless, there is
no formal public data available on Australian skier numbers, nationally nor
regionally. The Queenstown Lakes region is particularly popular with Australian
skiers as a result of the easily accessible transport links and range of
accommodation and attractions compared to other domestic and New Zealand
based ski destinations. This can be demonstrated through increasing transTasman flights to Queenstown Airport (Air New Zealand, 2012). Climate change
forecasting for the Australian ski industry has identified a range of threats
(Hennessy et al., 2003, Hennessy et al., 2008), which in turn could provide a
variety of opportunities for the New Zealand ski industry (Hennessy et al., 2007),
most specifically for Queenstown.
It has been reported that spatial scale is central to vulnerability assessments
(O'Brien et al., 2004, Wisner, 2009). Research has suggested that Queenstown’s ski
industry will receive less natural seasonal snow, and forecast increasingly rely on
snowmaking technologies (Hendrikx and Hreinsson, 2012, Hendrikx et al., 2012).
Yet in the Australasian context, it has been argued that Queenstown may benefit as
a result of Australia’s increased relative vulnerability (Hennessy et al., 2007,
Hendrikx et al., 2013). Indeed the IPCC proposed that; “tourist flows from Australia
to New Zealand might grow as a result of the relatively poorer snow conditions in
Australia” (Hennessy et al., 2007). Thus, at the Australasian scale, the concept of
relative vulnerability is particularly important. Further, perceptions of climate
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change impacts are also comparative (Scott et al., 2012b). As a result, tourists will
utilise comparative social perceptions to assess the attractiveness of a destination
(Gössling et al., 2012). For ski destinations this could include snow reliability,
amongst other factors. As vulnerability to climate change is context and place
dependent, it will be experienced differently between ski fields, destinations and
countries (Scott et al., 2012b, Dawson and Scott, 2013). However, it is not only the
biophysical impact of climate change which will vary as a result of micro-climates
and elevations, but a broad range of institutional, financial and social factors will
contribute to both vulnerability and adaptive capacity.

1.8 Research gaps: framing the research
The research presented in this thesis will address several gaps in the literature
(illustrated in Chapters 2, 3 and 4). First, the current focus on the physical
phenomenon of climate change will be addressed through the development of an
empirically informed framework to conceptualise the constructions of nonscientific understandings of climate change (Chapter 10) identified as the social
phenomenon of climate change. Second, rather than isolating the social and physical
sciences as diametrically opposed binaries, this thesis will explore the multiple
realities and perceptions of a wide range of Queenstown ski industry
stakeholders including both scientific and non-scientific communities6, informed
by a critical reading of Queenstown climate models and climate forecasting. In
doing so will move beyond the physical designation of risks to identify the
complex range of socially perceived risks. Third, through the use of a contextual
vulnerability positioning and the development of a model arising from the
empirical material, this research will challenge the current outcome framing of
climate change vulnerability research and provide a framework to aid future
research and to be further tested and developed. A fourth contribution is through

6

Although the empirical focus is on non-scientific communities.
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the consideration of vulnerability across spatial scales and an examination of
relative vulnerability in terms of competitors in the Australasian context.
In terms of ski industry climate change research, the fifth research gap being
addressed through this thesis is the empirical focus on climate modelling and
technical approaches to climate change research within the ski industry, with a
dearth of research considering social perceptions of stakeholders, and even less
considering the wider stakeholder communities beyond the core industry and
tourists. Through the incorporation of five stakeholder categorisations (as well as
sub-categorisations – see: Figure 2) this thesis addresses this research gap. The
final research gap to be addressed in this thesis is the inclusion of New Zealand
within the body of academic climate change and ski industry research.
Accordingly, this thesis is specifically addressing one aim and three objectives.
Aim
To examine the social perceptions of climate change by ski
industry stakeholders in Queenstown, New Zealand, and how
these can contribute to a conceptualisation of the social
phenomenon of climate change through a frame of contextual
vulnerability
Objective one
To explore the ways through which knowledge and social
understandings of climate change are constructed, the interactions
between types of information sources and the way information
sources are perceived by non-scientific communities
Research question: How do non-scientific communities construct
understandings and social perceptions of climate change?
Objective two
To identify the perceived risks of climate change to Queenstown’s
ski industry
Research question: How is the risk of climate change perceived by
non-scientific communities and understood by scientific
communities?
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Objective three
To investigate the adaptation strategies used by Queenstown’s ski
industry to reduce the risk of climate change and exploit the
opportunities
Research question one: How can relative vulnerability benefit
Queenstown’s ski industry as a result of climate change
manifestations?
Research question two: What are Queenstown’s current
adaptation strategies and are they perceived to be sustainable in
the long-term?

1.9 Research methodology and methods
A

social

constructionist

methodology

underpins

this

thesis.

Social

constructionism has been used for a wide range of social topics including
sexuality and race (Kitzinger, 1987, Ferrante and Brown, 1998). The utility of a
social constructionist paradigm in environmental issues has been critiqued for
rejecting objective dangers and encouraging political quietism (Burningham and
Cooper, 1999, Demeritt, 2001b, a). However this neglects the spectrum of social
constructionist positioning (Burr, 1998). Social constructionism has been divided
into a strong version (Vogel, 1996) which is characterised by ontological and
epistemological relativism and a more moderate or contextual version of social
constructionism (Hannigan, 1995, Milton, 1996, Hannigan, 2006) which rejects
ontological relativism while identifying multiple realities resulting from socially
constructed meanings and values (Robson, 2011). Indeed, research has shown that
the strong version of social constructionism is rarely used in empirical studies
(Burningham and Cooper, 1999). Social constructionism refutes the suggestion
that it is possible to divorce knowledge from social experience (Jones, 2002). This
is furthered by Macnaghten and Urry (1998) who discussed the existence of
‘multiple natures’ due to the cultural embeddedness of “even the most apparent
physical environmental issues” (p.248).
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A social constructionist research paradigm is principally associated with
qualitative research methods (Denzin and Lincoln, 2002). The present study
utilises semi-structured interviews to identify the multiple realities and
perceptions of climate change amongst the research participants. This allowed for
the rich, nuanced, and multidimensional perceptions to be emphasised (Mason,
2002). Five main stakeholder categorisations were used in this research to gain a
broad range of perceptions and move beyond core ski field operators and
demand-side skiers, thereby differentiating from previous stakeholder research
(Wolfsegger et al., 2008, Pickering et al., 2010, Dawson et al., 2011). There is
significant disagreement over the definition and constituents of a ‘stakeholder.’
Most definitions are broad and therefore open to interpretation. Van de Kerkhof
(2006) identified three characteristics of a stakeholder; 1. They can be individuals
or groups, 2. The interest of the individual or group may not always be clear and
are constantly changing, and 3. The group of relevant stakeholders may vary, i.e.
those with a vested interest will change over time.
Kloprogge and Sluijs (2006) suggested that since stakeholders are not bound
by scientific rigidity and rationality, they can provide an important insight when
tackling ill-defined, complex issues such as climate change. Chilvers (2008)
delineated between stakeholders, publics and scientists, however Carney et al.
(2009) argued that this is contrary to definitions of stakeholders, and that it
implied that an expert in a specific field would not be interested or have a stake in
that field. Five stakeholder groups are utilised in this thesis; industry, community,
tourists, government and science (Figure 2). Thus for this thesis, the general
public7 and experts8 who are directly affected by climate change vulnerability in
the ski industry, through a lifestyle or livelihood connection, are included in the
stakeholder categorisation. These categorisations are not rigid, and some
participants are inevitably members of more than one group. Further sub7
8

Also referred to in this thesis as non-scientific communities.
Also referred to in this thesis as scientific communities.
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categorisations were utilised to acknowledge the heterogeneity of the stakeholder
groups, these are depicted in Figure 2. Chapter 5 presents and critically discusses
the methodology and research methods employed for this empirical study. Each
of the findings chapters (Chapters 6-9) include specific details of the stakeholder
groups incorporated in each findings chapter, and contribute to answering the
four research questions of this thesis (Section 1.8).
Figure 2. Stakeholder categorisations and sub-categorisations
Core

Ski industry
stakeholders

Industry

Support

Government

Peripheral
Domestic

Tourist
International
(Australian)
Science
Community

1.10 Thesis structure
This thesis is organised into ten chapters. There are eight overriding themes
which tie the remaining nine chapters together; these are outlined in Table 2.
Following this chapter, Chapters 2, and 4 provide the literature and context to
frame the thesis. Chapter 2 focuses on governance structures, policy and
mitigation, from a global through to national (New Zealand) focus. It provides
context around the physical phenomenon of climate change through global
governance efforts to evoke mitigative action based on scientific evidence.
Chapter 3 specifically addresses climate change vulnerability, risk perception and
adaptation, focusing on a contextual vulnerability frame to counteract the
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hegemonic outcome (O'Brien et al., 2007) and science based framing of these issues.
The fourth chapter critically examines academic literature on climate change and
the ski industry from a range of global cases studies including Canada (Scott et
al., 2003), the United States (Palm, 2001, Scott, 2006, Dawson and Scott, 2007),
Austria (Breiling and Charamza, 1999, Wolfsegger et al., 2008, Bank and Wiesner,
2009, Steiger, 2010, 2011, Töglhofer et al., 2011, Steiger, 2012), Switzerland (König
and Abegg, 1997, Elsasser and Bürki, 2002, Hill et al., 2010, Pütz et al., 2011), Japan
(Fukushima et al., 2002) and Australia (König, 1998, Bicknell and McManus, 2006,
Pickering and Buckley, 2010, Pickering et al., 2010, Pickering, 2011, Morrison and
Pickering, 2013b, a).
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Table 2. Thesis chapter and relation to key themes and methods
Chapter

Title

Purpose

Themes
Social
construction

Qualitative
methods

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Vulnerability
2

3

4

5

6

7

8

9

10

The physical
phenomenon: global
governance

Literature
review

The social phenomenon:
vulnerability & risk
perception

Literature
review

Tourism, the ski industry
& climate change

Literature
review

Methodology & methods

Research
approach

Learning about climate
change in non-scientific
communities

Findings

The perceived risks of
local climate change in
Queenstown

Findings

Relative
vulnerability in the
Australasian skier market

Findings

Climate change,
sustainability and
snowmaking

Findings

Integrated discussion and
conclusions

Conclusion

Risk

Adaptation

X

X

X

X

X

Mitigation

Spatial
scale

X

X

X

X

X

X

X

X

X
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The methodology and methods are presented in Chapter 5, and critically
discuss the social constructionism paradigm along with its utility in
environmental studies. It clarifies the particular ontological and epistemological
stance of this research which is positioned within a moderate form of social
constructionist theory (Hannigan, 1995, Milton, 1996). The qualitative methods
used in this thesis are part of this study’s contribution to academic literature due
to the dearth of qualitative studies addressing the climate change perceptions of
ski industry stakeholders. Chapter 5 provides an in-depth discussion of unique
circumstances prior to and during the fieldwork periods in Queenstown and the
ski season of 2011, identifying media representations of weather events. The 2011
ski season in Queenstown was challenged by low natural snowfall and an
inability to utilise snowmaking technologies due to the atmospheric conditions.
Further to this, the 2011 Chilean ash cloud event restricted air travel in the
Australasian region, the Queensland flooding lead to booking cancellations from
a key tourism market, and the Christchurch earthquakes contributed to
international safety concerns.
The findings of this empirical research are presented in Chapters 6-9. Each
chapter represents a theme arising from the analysis process; climate change
knowledge construction, risk perception amongst stakeholder groups, adaptation
through exploiting new opportunities, and adaptation to climate change through
reducing the risks. Collectively, these chapters respond to the overall aim of this
thesis. In Chapter’s 6-9, the specific thematic literature context and methods of the
study are presented prior to the research findings.
1.10.1 Objective one - Understandings of climate change
Chapter 6 conceptually and empirically develops understandings of the social
phenomenon of climate change. It identifies the informal, experiential and
second-hand sources of information which are used by non-scientific
communities to learn about and socially understand climate change. It addresses
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the perceptions of the research participants and highlights the dominant
narratives around the information sources including trust, contradictory messages
and extremes. From the empirical findings, a framework is established to
represent the interplay between the physical and the social phenomenon of
climate change.
1.10.2 Objective two – Risk perception
Chapter 7 examines the way that climate change risk is perceived by scientific
and non-scientific communities. It presents understandings of risk from both a
social and a physical perspective, providing a unique conceptualisation of climate
change risk in the ski industry through the use of published climate modelling for
New Zealand and the Queenstown region, expert interviews with climate
scientists and meteorologists, and semi-structured interviews with ski industry
stakeholders (n=55). This chapter puts forward the perceptions and verbatim
quotations of each stakeholder group before highlighting the similarities and
differences in perceptions.
1.10.3 Objective three - Adaptation
The concept of ‘relative vulnerability’ in the Australasian skiing context is the
focus of Chapter 8. Again it juxtaposes the physical and social perceptions of the
concept of vulnerability and situates it within regional spatial scale. Importantly,
this chapter highlights the need to consider spatial scale of analysis for
vulnerability research to gain a more comprehensive understanding of the
complex interplays. Chapter 8 demonstrates a clear need to move beyond a focus
on snow reliability to consider the broad range of factors that contribute to
regional variations in vulnerability. In doing so, it confirms the critical importance
of situating relative vulnerability within a social context.
Chapter 9 continues with the theme of adaptation but focuses on ways
through which the risk of climate change can be reduced through technical,
business and/or policy measures. This chapter addresses multiple and conflicting
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social perceptions of adaptation strategies and the perceived sustainability of the
ski industry’s adaptation behaviours by the core industry, wider industry players,
local community and tourists. Chapter 9 highlights the complexity and
contradictions evident in social perceptions, and interestingly identifies
unexpected responses from participants with a lifestyle connection to the region’s
ski industry.
This thesis is concluded in Chapter 10 with an integrated discussion and
presentation of 2 models arising from the cumulative findings of the previous
four chapters and the literature reviews presented in Chapters 2-4. The social
phenomenon of climate change conceptualisation and the contextual vulnerability
framework are mutually supportive models with implications beyond the ski and
tourism industries. They encourage transitions in conceptual thinking for climate
change research, asserting the importance of moving beyond physical impacts to
include social realities. Significantly, the models presented in Chapter 10 highlight
the need for greater social science inclusion in climate change research more
broadly, but specifically within the tourism industry. Current focus on technical
vulnerability and adaptation can overlook important insights from social actors,
which need to be included to gain a holistic and realistic examination of climate
change vulnerability for the tourism industry.

1.11 Summary
This chapter has outlined the essential need for academic attention to the
social perceptions of climate change. It has illustrated the transition of the climate
change discourse to being understood as simultaneously a physical and a social
phenomenon, with implications for empirical research. Vulnerability has
traditionally been understood as the outcome of a particular event or occurrence.
Thus in terms of climate change, vulnerability was recognised as the residual
negative impacts of climate change after adaptive capacity was calculated. The
present research, however, utilises a contextual vulnerability framework which
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understands climate change vulnerability as an on-going state, affected by a range
of climatic and non-climatic factors.
This thesis is empirically situated in Queenstown, New Zealand, and examines
perceptions of climate change impacts in the ski industry. Queenstown is a
popular tourist destination, attracting both domestic and international visitors. A
social constructionist methodology and qualitative research methods are
employed with ski industry stakeholders to address one research aim, three
research objectives, and four research questions. From here, the literature context
of the thesis will be presented, reviewed and interpreted with relevance for
Queenstown’s ski industry. The subsequent chapter will focus on global climate
change governance, New Zealand climate change policy and ski industry
regulations. It will provide the wider context to understand New Zealand’s stance
on climate change policy and associated actions.
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2

Framework Conventions for Climate Change
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Literature review and context

Chapter 1. Introduction

Chapter structure:
Chapter 2. The physical
phenomenon: global
governance

Chapter 3. The social
phenomenon: vulnerability
and risk perception

Chapter 4. Tourism, the ski
industry and climate
change

Chapter 5. Methodology
and methods

Findings chapters

Chapter 6. Learning about
climate change in nonscientific communities

Chapter 7. The perceived
risk of local climate change

Chapter 8. Relative
vulnerability in the
Australasian skier market

Chapter 9. Climate change
adaptation: sustainability
and snowmaking

Chapter 10. Integrated
discussion and conclusions
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2.1 Introduction
2.2 Tourism, climate change
and scale
2.3 Governance: the global-local
nexus
2.4 Climate governance
2.5 Global governance
frameworks
2.6 National/regional scale of
analysis
2.7 Local-scale: ski industry
regulations and policy
2.8 Summary

2.1 Introduction
The purpose of this chapter9 is to critically examine global and national-scale
climate change governance structures. While this thesis will focus on climate
change as a social phenomenon, it is important to ground the subsequent chapters
in the broader context. Occurrences at the global and national-scale can and will
increasingly impact upon degrees of climate change vulnerability at a local-scale
(Adger, 2001). In this chapter, three ‘meta-discourses’; green governmentality,
ecological modernisation and civic environmentalism (Bäckstrand and Lövbrand,
2006, 2007), are engaged to discuss and critically assess the fields of tourism,
environmental governance and climate change. In doing so, global governance
frameworks are also critiqued specifically as they relate to national and
regional/local-scales of analysis, employing the New Zealand national context and
the case of the regional winter/snow tourism industry in New Zealand.
The physical phenomenon of climate change is characterised by increased
greenhouse gas emissions in the atmosphere altering patterns of temperature,
precipitation and many other climatic features (IPCC, 2007a, b). The scientific
discourse on climate change recognises the complex systems, feedbacks and nonlinearity of the climate system, indeed Rial et al. (2004: p. 11) discussed the climate
system as; “highly nonlinear: inputs and outputs are not proportional, change is often
episodic and abrupt, rather than slow and gradual.” It is argued that these features
require scientific assessment and modelling in order to fully understand the
impact of anthropogenic forcing. Nevertheless, through the global climate change
discourse a wide-range of physical, social, economic and political issues have
been identified including; social justice and economic development (IPCC, 2007b,
Stern, 2007, Adger et al., 2009a, Giddens, 2009).

An earlier version of this chapter was published as: Hopkins, D., & Higham, J.E.S. (2012)
Framework conventions for climate change: An analysis of global framework conventions with
reference to resource governance and environmental management approaches in New Zealand
in A Handbook of Tourism and the Environment, Holden, A. & Fennell, D. (Eds.) London:
Routledge, p. 227-240
9
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Policy responses have emerged at a range of scales, from the United Nations
Framework Convention on Climate Change (UNFCCC) at the global level,
through to national and local government initiatives. These environmental
policies have implicated many sectors including energy, agriculture and forestry
(Stern, 2007); tourism has received rather less attention. This chapter will focus on
the governance structures which have dominated the climate change discourse,
specifically considering climate change mitigation strategies and the paradoxical
relationship between climate change and the tourism industry.

2.2 Tourism, climate change and scale
Concerns surrounding unsustainable natural resource consumption have
historically paled into insignificance alongside the economic and developmental
goals of the tourism industry (Romeril, 1989, Cater, 1995). However, Holden
(2009) argued that the tourism industry will become increasingly constrained by
environmental policy in the coming decade. Tourism is an energy intensive and
natural resource dependant industry (Gössling et al., 2005, Becken and Hay, 2007,
Becken, 2008a) that both contributes to and is harmed by the effects of global
climate change. This ‘resource paradox’ gives urgency to discussions surrounding
the tourism-environment relationship (Williams and Ponsford, 2009). Yet there is
complexity in defining the boundaries of tourism, which in turn creates difficulty
in allocating responsibility or calculating ‘greenhouse gas intensity’ (greenhouse gas
emissions/ economic value) (Perch-Nielsen et al., 2010). Further, tourism is often
dependent on finite resources, with operations focused in delicate eco-systems
such as small islands and alpine regions (Cohen, 1978).
The implications of climate change for tourism are serious and now widely
documented (Viner and Agnew, 1999, IPCC, 2007a, Schott, 2010, Becken and Hay,
2012, Scott et al., 2012a, Scott et al., 2012b, Viner and Nicholls, 2012). Yet the
contributions of the tourism industry to greenhouse gas emissions, primarily
through air travel and energy usage continues to grow rapidly (Peeters et al.,
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2006, Gössling, 2012). As a result, the tourism industry is coming under increasing
pressure to respond to climate change (Scott et al., 2008b). Although the tourismenvironment relationship has been a subject of academic attention for over thirty
years (Murphy and Price, 2005), the manner in which it affects and is affected by
global-scale environmental issues has only recently come to the fore (Gössling
and Hall, 2006a). The impact of the tourism industry on climate change is now
being addressed at a range of scales (Hall and Higham, 2005), however global and
national governance policies and frameworks are having limited influence on the
tourism industry. The UNFCCC, the Kyoto Protocol, Post-Kyoto regimes10 and the
tourism industry-specific Davos Declaration (2007) represent the current global
climate change governance efforts. These global approaches are intertwined with
national and regional/local policies, a point which is central to the discussions that
follow.

2.3 Governance: the global-local nexus
Governance is defined by the Commission on Global Governance as; “the sum
of the many ways individuals and institutions, public and private, manage their common
affairs” (Carlsson et al., 1995: p.2). Thus global environmental governance
incorporates a range of actors and groups of actors engaged in managing the
resources of the global commons. Global environmental governance has long
been advocated as the route to environmental sustainability as well as part of the
sustainable development rhetoric (e.g., 65th meeting (2010) of the General
Assembly, the United Nations). Ruggie (2004: p.9) stated that, “governance, at
whatever level of social organisation it may take place, refers to conducting the public’s
business – to the constellation of authoritative rules, institutions, and practices by means
of which any collectivity manages its affairs.” The physical and social complexity of
global environmental resource governance has been identified (Pahl-Wostl, 2009,
Underdal, 2010) and is further compounded by the vast temporal and spatial

10

Such as the Copenhagen Accord.
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scales, and scientific uncertainty which often characterise environmental issues
(Meadowcroft, 2007, Rauschmayer et al., 2009).
The human–environment relationship is formalised through environmental
resource governance. However the objective to prevent overuse and exhaustion of
natural resources is no simple task.

Modern society has prospered through

unsustainable growth, with relentless mass consumption of natural resources
triggering a range of chronic environmental issues (Carter, 2007, Pelletier, 2010,
Pelling et al., 2012). It has been argued that current governance regimes exclude
societal dimensions through the political, scientific and technocratic focus
(Koikkalainen, 2011). In response, Adger et al. (2009b) incorporated socio-cultural
aspects to their definition of resource governance. They argued that governance
should engage not only with the environment but also social groups and societies
(Adger et al., 2009b). The human-environment relationship has seen significant
governance failures (Bäckstrand et al., 2010), and is further exacerbated by the
increasingly complex landscape for resource governance and management in the
wake of global climate change.
The key climate change narratives translate from the wider environmental
discourses, including the many dualisms which help to perpetuate the problem;
local v global, North v South, public v private, decentralised v centralised,
economy v environment. Duit et al. (2010) noted that traditionally social science
perpetuates a linear and rational outlook, which neglects the complexities of
current environmental problems, and thus adds to, rather than challenges the
climate change dilemma through misinterpretation. Moreover, the systems in
place to govern environmental resources (institutions, bureaucracies etc.) are
limited by conflicts, power, knowledge asymmetry and irrationality of actors
(Paavola, 2007, Bäckstrand et al., 2010, Pelletier, 2010). This highlights the
necessity of further academic attention to the social conditions of environmental
discourses, particularly issues such as climate change which are reliant, to some
degree, on global governance structures. There are many different theories that
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can be engaged to examine and critique environmental governance across a range
of spatial scales. The following three have been selected, in part, to highlight the
progression of environmental resource governance over the past 30 years (and
into the future to post-Kyoto negotiations). Green governmentality, ecological
modernisation and civic environmentalism can be viewed as meta discourses in
environmental governance (Bäckstrand and Lövbrand, 2007).
2.3.1 Green governmentality
Multilateralism and centralised global decision-making are key features of the
green governmentality discourse. Green governmentality emerges from the
Foucauldian concepts of ‘biopower’ and ‘governmentality' (Darier, 1999). However
Bäckstrand and Lövbrand (2006: p.54) distinguished a green twist, whereby
governance moves beyond social structures to include the human-environment
relationship. It is depicted as a top-down discourse, technocratic and expertoriented, thus marginalising alternative understandings, favouring elites, and
perpetuating power asymmetries (Boehmer-Christiansen, 2003). It is also
characterised by global-scale power, mega-science and the dominance of big
business (Bäckstrand and Lövbrand, 2007).
The green governmentality discourse is seen to promote the role of science
through the processes of environmental monitoring and recording. It is argued
that this implies manageability and control, or human stewardship of the natural
environment (Rutherford, 1999, Bäckstrand and Lövbrand, 2007). Moreover,
Crutzen (2002) suggested that scientific mapping is presumed to guide the
human–environment relationship to sustainability. This discourse dominated
early environmental governance systems, and continues through to the present
day’s framework-protocol approach.
2.3.2 Ecological modernisation
Capitalist ideology promotes private-level decision-making (as opposed to
state intervention) and capital accumulation which is central to the ecological
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modernisation discourse. Bäckstrand and Lövbrand (2007: p.129) identified that,
“the distinct feature of this discourse is the compatibility between economic growth and
environmental protection, or more specifically between a liberal market order and
sustainable development.” Hajer (1995) argued that capitalism has the ability to be
environmentally friendly through the use of green regulations; thereby promoting
ecological modernisation as the answer to environmental concerns. However,
Bäckstrand (2004: p.710) questioned whether institutions of modernity can resolve
environmental problems, when modernity and its various developments have
been the “overarching cause of environmental destruction.” Further, it is argued that
ecological

modernisation

neglects

the

social

aspects

of

environmental

degradation, in turn limiting the role of the individual and neglecting calls for
wider participation in policymaking.
Christoff (1996) conceptualised a divergence between ‘weak’ and ‘strong’
ecological modernisation. The first of these conceptualisations is criticised for
perpetuating centralised, top-down environmental governance, dominated by
scientific elites. Yet it is still the “predominant discourse in global policy rhetoric and
practice”

(Bäckstrand

and

Lövbrand,

2007:

p.129).

Strong

ecological

modernisation, on the other hand, calls for the participation and inclusion of civil
society.

Ecological modernisation differs from green governmentality by

challenging state-centric, science based negotiations, promoting a decentralised
liberal market order which seeks business opportunities arising through ‘green
technologies’. However, it is argued that despite the differences, current climate
governance relies on both green governmentality and ecological modernisation
concurrently (Bäckstrand and Lövbrand, 2007). Again, this is evident through the
United Nations favoured ‘framework-protocol’ method, which has been exercised
through a range of environmental discourses in the past three decades.
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2.3.3 Civic environmentalism
Civic environmentalism emerged as a counter discourse critiquing the
neoliberal framing of the two former narratives as failing to prioritise the
environment (Byrne et al., 2004). It argues that neoliberalism commodifies the
atmosphere and fails to challenge the rampant consumerism of the global North.
It has both radical and reform-oriented narratives. The radical resistance faction is
highly critical of current environmental governance regimes, emphasising
asymmetric power relations which are seen to perpetuate environmental
degradation. Radical civic environmentalists advocate fundamental changes to
current consumption driven lifestyles, with the environment taking priority over
the economy (Bäckstrand and Lövbrand, 2006).
Methodologically, the reform-oriented account of civic environmentalism
promotes multi-stakeholder participation to gain specialised, non-scientific
involvement in environmental resource governance. It is proposed that this will
raise public confidence in multilateral institutions, due to increased accountability
and transparency. Moreover, Rauschmayer et al. (2009) highlighted the benefits of
participative methods to strengthen alternative voices.

Since adaptation to

climate change is not an isolated political or financial process it requires social
action and therefore trust in the formal multilateral institutions. This metadiscourse is seen to challenge the many dualisms which confront global
environmental politics by calling for “cross-sectoral cooperation between market, state
and civil society actors” (Bäckstrand and Lövbrand, 2007: p.124).
The distinctions between these meta-discourses are primarily analytical; there
is a great deal of interaction and overlap between the three. Indeed, Bäckstrand
and Lövbrand (2007: p.123) recognised that during climate negotiations, they
“competed over meaning.” Fogel (2004) identified an increasingly reflexive version
of green governmentality, where local actors are introduced to the global policy
arena, acknowledging the local-scale complexities which can be overlooked by
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global governance systems. This draws parallels with reform-oriented civic
environmentalism, perhaps responding to the critiques provided from this
discourse to develop “UN-induced ‘good governance’” (van der Heijden, 2008).
Reflexive green governmentality, strong ecological modernisation and the
reformist civic environmentalism discourse all situate global climate change
within the context of the meta-sustainable development narratives. In this way,
there are synergies between the Conventions on; Climate Change, Biodiversity
and Diversification (Tschakert and Olsson, 2005).

2.4 Climate governance
While the scientific discovery of the physical phenomenon of climate change
dates back to John Tyndall in the 19th Century (Fleming, 1998, Hulme, 2009), it
was 1979 before the first conference was held for governments to begin
addressing man-made changes to the climate system. This represented the start of
30 years of negotiations, frameworks and policies. Within the tourism and climate
change discourse, the global-local governance spectrum includes the UNFCCC, its
Kyoto Protocol, the Davos Declaration, national government policies and tourism
industry self-regulation. Globally, responses to climate change have focused on
mitigation (Pielke et al., 2007), however this has expanded in recent years to
incorporate adaptation (IPCC, 2007a, Adger et al., 2009a).
Climate governance is integrated with the wider environmental resource
governance discourse due to the wide-ranging risks associated with global
climate change. Jagers and Stripple (2003: p.385) identified climate governance as
the “purposeful mechanisms and measures aimed at steering systems towards preventing,
mitigating or adapting to the risks posed by climate change.” The need for mitigative
and adaptive action in the wake of these changes has prompted discussions into
how, and indeed if, the climate can be governed. Governance of the climate is
complex, not least due to the global implications and the imbalance of causes and
consequences. Furthermore, in his seminal work on the Tragedy of the Commons,
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Hardin (1968: p.1245) argued that “the air and water surrounding us can not readily
be fenced, and so the tragedy of the commons as a cesspool must be prevented by different
means.” To date, however, a common agreement of what constitutes different
means remains elusive.
Climate change is not the first environmental issue to be addressed on a
global-scale, with the Stockholm Declaration in 1972 marking a defining moment
in international politics. O’Riordan et al. (1998) offered a detailed examination of
the sequential progression of environmental issues in the international politics
arena, which include biodiversity, ozone depletion and desertification. While
recognising the unique situation of each environmental discourse, the green
governmentality framework-protocol method was utilised in each, primarily
differentiated by degrees of participation at national and regional scales.
Moreover, each discourse displayed varying degrees of governance success which
has so far eluded global climate change.

2.5 Global governance frameworks
2.5.1 United Nations Framework Convention on Climate Change
The Intergovernmental Panel on Climate Change (IPCC) was established by
the United Nations Environment Programme

(UNEP) and the World

Meteorological Organisation (WMO) in 1989. Its First Assessment Report,
published in 1990, informed the development of the 1992 UNFCCC.
Subsequently, the Second Assessment Report (1995) contributed to the UNFCCC’s
Kyoto Protocol. The principle objective of the UNFCCC is: “to stabilise greenhouse
gas concentrations in the atmosphere at a level that will prevent dangerous human
interference with the climate system” (United Nations Framework Convention on
Climate Change, 1994, O’Riordan et al., 1998). There have since been two further
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IPCC assessments (2001, 2007)11 and various technical papers. Not until the Forth
Assessment Report (2007) did the IPCC directly address tourism. This was
attributed to a relative dearth of published research before that point (Scott and
Becken, 2010). Nevertheless, the Forth Assessment saw regional chapters address
national vulnerabilities including specific ecosystems such as mountainous
regions, thus providing the foundation for meaningful engagement with the risks
posed to national and regional tourism industries (e.g. winter tourism activities).
The Forth Assessment also demonstrated a shift towards reflexive green
governmentality, with the inclusion of a wider range of voices.
As the first and only global framework, the UNFCCC signified the evolution
of the climate change discourse into a state of maturity (Salinger, 2010) which
culminated in the ratification of its 1997 Kyoto Protocol. Salinger (2010) provided
an interesting discussion of the progression of climate change science from the
1970s through to the present day midlife crisis, recognised by strengthening
scepticism narratives. The progression towards reflexive green governmentality
could be seen as a response to overcome the midlife crisis and re-engage the public
through increased transparency.
One of the roles of global-scale governance is to provide a cohesive framework
for national-scale action. The necessity of global cooperation for climate change is
perceived to be self-evident, due to the urgency and magnitude of the challenge to
be confronted. Nevertheless, the methods utilised in UN-lead global governance
have been heavily critiqued through the lens of civic environmentalism for
science and expert dominated action, marginalising alternative voices. There is a
clear focus on the physical phenomenon of climate change in global governance
efforts. For example, UN agencies underpin their policy making with extensive
mapping and predicting with a presumption that the physical sciences will direct

The Fifth Assessment Report is due to be published in late 2013 (Synthesis Report and Working
Group I: The Physical Basis) and 2014 (Working Group II: Impacts, Adaptation and Vulnerability,
Working Group III: Mitigation of Climate Change).
11
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the human-environment relationship back to a sustainable pathway (Crutzen,
2002). Furthermore, both the UNFCCC and its Kyoto Protocol are based on the
substantial monitoring and modelling of the IPCC thereby focusing on the
physical phenomenon with scant engagement with the social sciences. Bäckstrand
(2004: p.701) argued that science has become “increasingly professionalised and
inaccessible to non-experts” and continued that “the social and cultural ‘embeddedness’
of scientific knowledge of environmental risks needs to be highlighted.” However this
could be addressed through greater communication between the science and
policy communities (Bauer and Stringer, 2009) and emphasis given to the
cohesion between the environmental issue (in this case climate change) and the
organisation(s) responsible for governance (in this case the UNWTO, WMO, etc.).
Moreover, this can be tackled through greater academic attention towards the
social perceptions of non-scientific and scientific communities regarding climate
change risks and adaptations, as presented in this thesis.
The reformist civic environmentalism discourse argues that participation is
central to increasing public confidence, which is required in order to gain support
for national government policy measures. Yet, Oreskes (2004a) discussed the
promotion of a scientific uncertainty rhetoric amongst policymakers to avoid the
drastic measures which are necessary in order to achieve the required emissions
reductions targets. It has been argued that the intense science focus associated
with green governmentality can hinder the environmental decision making
process (Deere-Birkbeck, 2009) and distance non-scientific communities.
Bäckstrand and Lövbrand (2006) noted a discursive shift in Conference of
Parties (COP) negotiations, with the specific focus on global-scale mitigation
expanded

to

accommodate

consideration

of

local

and

regional

scale

vulnerabilities. Hjerpe and Linnér (2010) pointed to the success of side events
during international negotiations where groups of civil society actors are able to
share practical information on adaptive strategies and coping capacities, thus
using global climate negotiations to
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informally discuss local resource

management. This could point to the function of civic environmentalism in the
shadow of formal green governmentality systems. Lidskog and Elander (2010)
concurred, identifying two distinct factions in governance structures; formal
institutions involving UN agencies and domestic government policy, and
informal institutions consisting of social groups, voluntary organisations, private
sector businesses and local governments. These participants are drawn together
by “policy proximity” (Lidskog and Elander, 2010: p.38), thereby establishing
global networks.
Despite critiques of UN global climate governance through the lens of green
governmentality and assumptions of the top-down nature of such governance, in
reality the situation is far more complex. It is not only the bureaucratic nature of
multilateralism which renders it top-down, but the national, regional and local
governance systems which are operating in parallel. The convention-protocol
approach to climate change adopted by the UN follows upon the relative success
of (amongst others) the response to ozone depletion. This is a compelling example
of global-scale cooperation to address an environmental issue (Clapp and
Dauvergne, 2008), from which understandings of global-local, top-down, bottomup hybrid system can be achieved.
2.5.2 The Kyoto Protocol
The adoption of the Kyoto Protocol in 1997 and the subsequent ratification in
2005 signified two important milestones in global climate governance. Developed
under the UNFCCC, the Kyoto Protocol represented the first legally binding
international agreement, setting greenhouse gas emissions reduction targets for
industrialised countries. It focused on three market mechanisms; emissions
trading, joint implementation and the clean development mechanism to reduce
emissions by economic means (Breidenich et al., 1998, Grubb et al., 1999,
Lövbrand et al., 2007). However the results and outcomes of the Kyoto Protocol
have failed to impress (Pearson, 2007, Kneteman and Green, 2009, Nishiki, 2009).
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It has thereby provided support for critics of the weak ecological modernisation
discourse. In keeping with the neo-liberal capitalist ideology, the Kyoto Protocol
mechanisms encouraged private-lead technical optimisation. It is argued that
commodification of carbon through ecological modernisation constructs has
encouraged a business as usual approach, failing to address the mass consumption
and carbon intensive lifestyles at the root of the problem (Böhringer and Vogt,
2003). Nevertheless, public and private institutions as well as individuals are now
seeking carbon neutrality (Gössling, 2009, Gössling and Schumacher, 2010),
perhaps in vain, through carbon offsetting mechanisms rather than behavioural
changes or clean technologies (Gössling et al., 2007, Smith and Rodger, 2009).
Further critiques of the Kyoto Protocol include the failure of many signatory
countries, including New Zealand, to meet their reduction targets without relying
on purchased carbon credits (Scott et al., 2012b). The Kyoto Protocol expired in
2012, and prior to this date there were successive efforts to instigate a successor
protocol or to tie ratified countries into a second commitment period. At the
Conference of Parties (COP) 18 meeting in Doha (2012) an extension to the Kyoto
Protocol was agreed until 2020, at which time a wider treaty is scheduled to
commence. New Zealand opted out of the second commitment phase12, opting out
of binding targets, and instead employing a voluntary pledge to cut emissions
(Trevett, 2012).
Although the Kyoto Protocol did not specifically address the tourism industry,
in order to achieve its targets (now most likely in a post 2012 agreement) a period
of harsh austerity appears to await the tourism industry, with severe implications
for many tourism destinations including the Caribbean (Pentelow and Scott, 2011)
and New Zealand (Cohen and Higham, 2011). While the Kyoto Protocol included
emissions related to domestic aviation, it did not include international flights
(Anger and Kohler, 2010). Air travel contributes significantly to tourism
Further commentary on New Zealand’s decision to opt out of the second commitment phase of
the Kyoto Protocol is provided in Section 2.6 of this chapter.
12
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greenhouse gas emissions (Becken, 2002, Scott, 2006, Gössling et al., 2007,
Dickinson et al., 2011, Gössling, 2012, Gössling and Upham, 2012) and to date, the
international aviation sector has been spared any direct or far reaching policy.
However, in the European Union, the European Parliament opted to include
aviation in the EU’s ETS. This was the first attempt to include the aviation
industry in climate policy with binding targets (Anger and Kohler, 2010).
However an unexpected shift from the European Union towards market based
mechanisms including carbon trading, lead to a last minute amnesty for the
aviation industry (Harvey, 2012).
2.5.3 Post-Kyoto regimes
Consecutive COP negotiations failed to establish a post-Kyoto protocol to
include the US, and other non-Kyoto ratified countries. The Copenhagen meeting,
COP 15, was dubbed ‘Hopenhagen’ by the United Nations through an advertising
campaign intending to “make people hopeful about climate change” (Sweney, 2009:
np) and to foresee optimistic outcomes. The Copenhagen talks were the most
anticipated climate change negotiations in over a decade (Doelle, 2010). Yet, its
success was limited, with the negotiations becoming well known for “deep
divisions over the substance, with open battles over the negotiation process, the gradual
exclusion of civil society from the process and with demonstrations throughout
Copenhagen involving up to 100,000 individuals representing a broad range of civil
society” (Doelle, 2010: p.86). The outcome of the Copenhagen negotiations was the
Copenhagen Accord, which identified a policy goal of keeping global temperature
rises below 2°C, but without commitments for emissions reductions (Scott et al.,
2012b). Following the subsequent COP 16 in Cancun, Mexico, it became clear that
there was insufficient time for a new agreement to be ratified in time to replace
Kyoto in 2012, leaving a gap between Kyoto and a new agreement (Scott et al.,
2012b).
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2.5.4 The Davos Declaration
The United Nations World Tourism Organisation (UNWTO) Davos
Declaration emerged in 2007 in response to the tourism industry’s role in global
climate change. The declaration identified four spheres for attention; mitigation of
greenhouse gas emissions, adaptation to the effects of climate change,
technological developments, and financial support for the global South (Becken,
2008b), thus bridging the three meta-discourses. Under a reformist civic
environmentalism rhetoric, the Declaration calls for a wide range of actors to
participate in mitigative and adaptive measures. These actors include
governments, industry segments, research organisations and tourists, with
specific tasks for each. Schwab (2008: p.110) found that “the stakeholder concept
became the cornerstone of the Davos Declaration” and therefore the rhetoric is aligned
with reformist civic environmentalism. However, despite identifying the
stakeholders involved, Gössling (2009) questioned whether these groups will
engage with their charges. The Declaration (2007: p.2) stated that; “there is a need to
urgently adopt a range of policies which encourage truly sustainable tourism that reflects
a ‘quadruple bottom line’ of environmental, social, economic and climate responsiveness.”
Yet specific priorities and timelines were not indicated and once again, aviation
was not explicitly addressed.

2.6 The national/regional scale of analysis: The case of New
Zealand
Tourism is of high economic value to New Zealand, with total tourism
expenditure at over $23 billion in 2012 (Ministry of Business Innovation and
Employment, 2012), contributing 3.3% to Gross Domestic Product and employing
186,900 full time equivalents (Ministry of Business Innovation and Employment,
2012). Situated in the south-western Pacific Ocean, New Zealand is geographically
remote, and requires long-haul air travel for all major tourism markets (with the
exception of eastern seaboard Australia and the Pacific Islands). As such, there is
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a paradox between the government’s “100% Pure” brand image, and the carbon
intensive travel required by visitors (Becken, 2007, Higham and Cohen, 2010,
Cohen and Higham, 2011, Cohen et al., 2011). Under scenarios of climate change,
New Zealand is in a delicate position; UNWTO/ UNEP/ WMO Tourism
Vulnerability Hotspots (2008) identifies the key vulnerability to New Zealand’s
tourism industry as the increased travel costs resulting from climate change
mitigation

policies.

Various

research

publications

have

addressed

this

vulnerability in terms of; technical innovations to achieve sustainability (Peeters
et al., 2006), perceptions of tourists travelling to New Zealand (Higham and
Cohen, 2010, Cohen and Higham, 2011), carbon offsetting of tourists travelling to
and from New Zealand (Smith and Rodger, 2009) and tourist’s understanding
and acceptance of possible policy measures (Becken, 2007).
When New Zealand ratified the Kyoto Protocol in 2002 13 a number of
measures were implemented by the government to achieve their obligations. The
2004 Resource Management (Energy and Climate Change) Amendment Act saw
re-centralisation of climate change issues in decision making, from the local
government remit, arguing that this would allow for cohesive and fair action (see:
Connell et al., 2009). This could be viewed as a signal of green governmentality.
New Zealand’s main response was the Emissions Trading Scheme (NZETS),
which uses Kyoto Protocol mechanisms to provide a monetary incentive to reduce
carbon emissions and increase carbon sinks through forestry projects, symbiotic of
ecological modernisation.
On November 19 2012, the Climate Change Response (Emissions Trading and
Other Matters) Amendment Act passed into law. The main purpose of the
legislation was to, “maintain the costs that the ETS places on the economy at current
levels. This will ensure businesses and households do not face additional costs during the
On November 9th 2012, New Zealand’s Climate Change Minister Tim Groser announced that
New Zealand will not sign up to a Second Commitment Period (CP2) of the Kyoto Protocol
instead aligning with the United States, Canada, China, Japan and India to take its next
commitment under the Convention Framework.
13
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continued economic recovery; and that New Zealand continues to do its fair share on
climate change” (New Zealand Government, 2012: np). The Act presented a
number of key changes, but most significantly, it clearly signifies a global
discourse on climate change which has emerged in the wake of the 2007-2008
Global Financial Crisis (Leichenko et al., 2010), which has contributed to repeated
prioritisation of national economies over environmental (including climate
change) goals.
New Zealand’s ‘Fifth National Communication’ (2009) advocated two
priorities; a medium term responsibility target of 10 – 20% reduction below 1990
levels by 2020, and a long-term target of a 50% reduction in net greenhouse gas
emissions from 1990 levels by 2050. Becken (2007) identified three policies which
are required to achieve these reductions targets; voluntary initiatives, a global air
travel charge, and per capita carbon budget. However, Becken (2007: p.351)
concluded that “major societal change” is needed in order to reduce hyper-mobile
tourists’ air travel. While it would be politically implausible for New Zealand to
implement policies which would directly limit both inbound and outbound
tourism, in a scenario where environmental resources were prioritised it would
not be so unthinkable.
New Zealand tourism industry climate change policies include initiatives to
assist tourism businesses to measure and reduce carbon footprints (Ministry of
Tourism, 2008). However additional non-tourism specific measures targeting
overall consumption may also impact the tourism industry. Yet, it can be argued
that these are not far reaching, and are relying on ecological modernisation in the
form of economically coercive behaviour, without addressing the societal
transformation called for by civic environmentalism. While climate change is
often compared with the ozone depletion discourse, Lidskog and Elander (2010:
p.32) noted an obvious point of distinction; “the causes of anthropogenically induced
climate change are deeply embedded in the socio-economic fabric of modern technology.”
None more so than the tourism industry which is dependent on fossil fuels
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(Gössling, 2000), relying on carbon-intensive travel as well as activities and
accommodation (Becken et al., 2001, Becken, 2002, Becken and Schellhorn, 2007).
2.6.1 The role of national and local-scale action
Although it is framed as a global issue, climate change mitigation and
adaptation requires national and local-level action (Deere-Birkbeck, 2009). Thus
stakeholder

engagement

is

required

through

local-scale,

bottom-up

environmental governance. In order for global frameworks to achieve their
objectives, they need to be supported by domestic commitments and policies, so
as to create a hybrid approach to promote agreements and outcomes (e.g., Vienna
Convention for the Protection of the Ozone Layer and its Montreal Protocol
(Eisner, 2006:217).
The global framing of climate change can act to reduce the perceived
importance of local level contributions (Smith, 2007), yet both everyday mass
consumption and unsustainable lifestyles need to be tackled. Furthermore, the
local and individual actions taken as part of global climate governance through
the form of action groups, personal carbon allowances and carbon offsetting,
require attention (Paterson and Stripple, 2007). Effective local level governance
must involve policy making that will challenge current lifestyles, thus it is vital
that individuals are engaged and prepared for the necessary adjustments. Yet as
this chapter has identified, governance systems have focused on a physical
framing of climate change without acknowledging the multiple realities and
socially constructed climate change perceptions of the general public. Within New
Zealand, environmental resource management includes minimising the effects of
climate change and addressing the vulnerabilities of specific industries and
locations, thus requiring the engagement and action of individuals and
communities.
A range of public awareness campaigns were run by the New Zealand
Government between 2005 and 2008 to improve the collective understanding of
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climate change, and inspire action on a local-scale (Ministry for the Environment,
2009). Further to this, in July 2009 the Minister for Climate Change held a series of
public meetings, which attracted over 1,600 attendees, in order to discuss the midterm emissions reduction targets. Depending in the direction of communication
(one way/two way), this behaviour could be viewed as an act of reformist civic
environmentalism, whereby transparency is increased and a wider range of voices
are included in the process. These actions reflect the view offered by Bäckstrand’s
(2004) that the lack of consensus on climate change and greenhouse gas emissions
calls for those affected by the problem to be involved in the decision making
process.
The question then remains, will local and regional councils respond to local
climate change vulnerabilities? Connell et al. (2009) reported that local
government in New Zealand struggles with inherent conflicts of interest (e.g.,
environment vs. economy) when applying the Resource Management Act (1991).
In practice, the ecological modernisation proposition for environmental protection
can prove impractical. Nevertheless, as local-scale responses gather momentum,
so too should their influence and impact on national and global environmental
governance systems.

2.7 Local-scale: ski industry regulation and policy
The ski industry is an example of a regional, climate-reliant, natural resource
dependant tourism sub-sector. Local manifestations of climate change have been
identified as a particular threat to the sustainability of winter tourism (Scott, 2006,
IPCC, 2007a). Amongst other risks, climate change threatens natural snow
availability which is the ‘conditio sine qua non’ of winter tourism activities
(Gössling and Hall, 2006a). A range of tourism related climate change risks have
been identified for Australia and New Zealand, including warmer winters,
increased extreme weather events, and rising travel costs associated with global
climate change mitigation policy (Hennessy et al., 2007, Scott et al., 2008a). A body
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of research has emerged from Australia (Bicknell and McManus, 2006, Pickering
and Buckley, 2010, Pickering et al., 2010, Pickering, 2011, Morrison and Pickering,
2013a, b) and New Zealand (Becken, 2002, Becken and Simmons, 2002, Becken
and Hart, 2004, Becken, 2007, Higham and Cohen, 2010, Becken and Schiff, 2011,
Cohen and Higham, 2011, Cohen et al., 2011) to address these vulnerabilities.
Although global frameworks and government policy often fail to explicitly
address the resource consumption and carbon emissions resulting from the ski
industry, these frameworks and policies will play a decisive role in adaptive
options (Scott, 2006). Through land, water and energy resource management,
policy will influence the adaptive capacity of individual ski fields and the wider
industry. Scott (2006) identified three categories of climate change response;
technological developments, business practices, and government or industry
policy. Technical and business adaptations have received some attention (Bürki et
al., 2007, Hennessy et al., 2007, Moen and Fredman, 2007, Scott et al., 2008b) and
will be discussed further in Chapter 4. However it is the role of government or
industry policy which is most relevant to this chapter and this includes
environmental regulatory frameworks, government policies and ski industry
climate change policy (Scott, 2006). Ski industry self-regulation requires
stakeholder recognition that they “share and create common problems” (Dubois and
Ceron, 2006: p.400). Although initiatives have emerged at an industry scale, the
destination-scale has responsibility for both resource management at the microscale and a contribution to the global climate change discourse. It is at this
broader scale of analysis that responses to the climate change challenge have been
largely absent.
Attempts have been made to calculate the direct and indirect emissions
resulting from tourism (Becken, 2002, Becken and Simmons, 2002, Becken and
Patterson, 2006); however it is a complex equation. Viewing the ski industry in
commercial or geographical isolation neglects the wider implications of global
climate change as a result of anthropogenic carbon emissions. Furthermore, a
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successful manoeuvre towards radical civic environmentalism through sociocultural responses towards low-carbon lifestyles could instigate a shift away from
international travel, or activities unavailable within the domestic context,
resulting in drastic implications for winter/snow tourism to New Zealand.
The ski industry does not operate in isolation, but is intrinsically connected to
the national tourism and environmental resource policy, as well as being affected
by international decision making. Traditional command and control regulations are
avoided by governments, reluctant to constrain tax generating tourism activities
(Williams and Ponsford, 2009). Thus, voluntary environmental programmes have
emerged as a preferred governance structure. These are seen to promote
perceptions of an industry-wide environmental ethic, thereby reducing calls for
top-down regulations from pressure groups (King and Lenox, 2000), and with the
hope of moving towards reflexive market-lead behaviours which could align with
the ecological modernisation discourse. Examples of voluntary programmes can
be found in the United States ski industry through the Sustainable Slopes Charter
and Keep Winter Cool campaigns.
The US National Ski Area Association (NSAA) produced a ski industry
climate change policy which acknowledged the vulnerability of the weather
dependant activities associated with winter tourism, and the resource
consumption of the ski industry. Climate change adaptation was neglected in the
document; however this was attributed to the competitiveness of the market
(Scott and McBoyle, 2007). Nevertheless, the programme has been critiqued in
terms of ambiguous standards, a lack of third party oversight and a failure to
sanction poor performance (Rivera and de Leon, 2004). In New Zealand, there is
little evidence of cohesive industry-wide environmental resource management or
climate change related initiatives, with just three ski fields adopting the
Sustainable Slopes Charter. This could be the result of the relatively optimistic
short to medium term outlook within the Australasian context (See: Chapters 4
and 8).
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The success of industry-wide initiatives such as the NSAA’s Sustainable
Slopes Charter is dependent on individual operators accepting responsibility for
their actions, and integrating the measures into their operational and strategic
decision making, which is not currently evident in New Zealand. It could be
argued that any such action would need to be predicated by perception of climate
change risk (O'Connor et al., 1999) to the destination, or individual ski field.
Rivera and de Leon (2004) suggested that the destination-scale is optimal for this
type of action, as it can exert normative pressures, through peer pressure to conform.
Further, the results of collective action are often greater than those achieved
through individual actions. This can therefore motivate operators who may
perceive their own capacity to act as insignificant.
There are significant benefits that are associated with destination-scale
governance and coordinated action (Williams and Ponsford, 2009). For example,
at the Whistler-Blackcomb ski destination in Canada, comprehensive destinationwide planning has been adopted, which uses a civic environmentalism
methodology to integrate multiple stakeholders’ knowledge which in turn can
contribute to the construction of social capital. The example of WhistlerBlackcomb could be used as a benchmark for other destinations, and this has not
gone unnoticed in New Zealand, with Queenstown (New Zealand) using this
model to develop its own sustainability pathway (Wilson, 2010). Nevertheless, on
both a national, and specific destination scale, New Zealand is languishing behind
the United States and Canada in terms of exemplary tourism industry climate
change initiatives.

2.8 Summary
This chapter has addressed the tourism-environment relationship within the
context of climate governance, identifying the connections between global,
national,

regional

and

local-scale

actions.

Three

meta-discourse;

green

governmentality, ecological modernisation and civic environmentalism provided

58

a framework for critiquing global governance, highlighting the urgent need for
progressive climate change governance frameworks focusing on wider
stakeholder participation. The importance of patchwork policymaking has been
acknowledged for both mitigation and adaptation to global climate change,
integrating top-down and bottom-up methods to facilitate hybrid actions. In
association with governance efforts arises the need to curtail mass consumption
lifestyles in order to adequately address sustainable resource governance and
climate change concerns.
Post-Kyoto negotiations need to focus on widening the spectrum of
participants, beyond governments and big business, to adopt a patchwork
approach to global climate governance, moving away from the rigid structures of
the past to build a sustainable future. Greater transparency and engagement can
invoke trust between individuals and the institutional structures which, through
civic environmentalism, may raise the discourse beyond the current midlife crisis.
These meta-discourses have also informed the review of the New Zealand
national/regional context employing the case of New Zealand ski destinations to
highlight the critical links between the global and local-scales of analysis.
Moreover, this chapter has critically discussed the physical phenomenon of
climate change through an analysis of global governance systems and climate
change mitigation strategy. The physical phenomenon of climate change, global
discourses and mitigation strategies play a key role in the construction of social
perceptions and understandings of climate change, which will be reviewed in the
following chapter. Likewise, it should be highlighted that governance processes
are also influenced by social understandings and subjective perceptions of climate
change as a result of the irrationality and subjectivity of social actors involved in
the political negotiations. Chapter 3 will introduce and examine literature on
vulnerability and risk perception from a social perspective.
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The Social Phenomenon: Vulnerability and Risk Perception
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3.1 Introduction
3.2 Climate change
3.3 Risk perception
3.4 Vulnerability to climate
change
3.5 Livelihoods and lifestyles
3.6 Summary

3.1 Introduction
In the previous chapter, the physical phenomenon of climate change, policy
responses, global governance and mitigation were discussed. Chapter 2 identified
the reliance on physical sciences and market mechanisms to address climate
change within global governance systems highlighting the lack of consideration
paid to wider stakeholder engagement. Following on, this chapter will focus on
the different ways of knowing about climate change with specific attention to the
social phenomenon of climate change, in particular, social perceptions of
vulnerability and risk. In this chapter, public awareness of, and concern for,
climate change will be reviewed through a range of national-scale studies.
The present chapter investigates how non-scientific communities perceive
climate change and as such, how the issue of climate change has become known
as a social phenomenon. Some of the key concepts informing this chapter are
contextual vulnerability, relative vulnerability and risk perception. These
concepts will be employed to gain awareness of the factors contributing to nonscientific understandings of climate change in terms of scale, non-climatic changes
and risk. The way non-scientific communities learn about climate change will be
addressed using the examples of personal experience and the mass media as two
main sources of information. Drawing on risk perception literature, this chapter
critically explores how studies of non-climatic environmental risk such as
flooding and air pollution might aid awareness of how the general public
perceives the risk of climate change. Finally, livelihoods and lifestyles which
depend on climate will be considered in order to better understand the impact
these connections to everyday weather and climatic trends can have on climate
change perceptions.
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3.2 Climate change
Climate change is most frequently characterised by its physical manifestations
including increased average global temperatures, sea level rise, melting ice caps
and increased extreme events (IPCC, 2007a). As a result, the physical sciences
have been hegemonic in the construction of climate change knowledge and the
focus of climate change research for over two decades, evidenced by the physical
dominance of IPCC reports (Bjurström and Polk, 2011). Nevertheless, climate
research has emerged from a wide variety of research traditions including;
climate science, risk assessment, economics and policy analysis (Füssel, 2007b)
and these themes have dominated policy efforts (Chapter 2).
In recent years, climate change research has seen increasing participation of
the interpretivist humanities and social sciences (Hulme, 2008, 2009). The
interdisciplinary roles of human geography, social anthropology, cultural
psychology, sociology and behavioural decision research have contributed to a
more holistic understanding of climate change by developing a “constructivist
account of human perception” (Weber, 2010: p.332). While manifestations of climate
change and indeed climate are measured through meteorology, Hulme (2008)
argued that climate can also be read through memory, behaviour, text and
identity thereby suggesting that climate is socially understood as well as
quantifiably measured.
3.2.1 The social phenomenon
The dominant narratives of climate change focus on its physicality and origins
in the natural sciences (Hulme, 2008). Climate, however, can also be given value
and meaning through cultural frameworks. Hulme (2009) identified a recent
transition whereby climate change has repositioned within the climate change
discourse, from a physical phenomenon to simultaneously existing as a social
phenomenon. Thus climate change has evolved beyond its natural science origins,
and is now intertwined with social structures. Indeed, whereas scientific
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discourse has focused on biophysical vulnerability to climate change, often at a
global-scale (as discussed in Chapter 2), there has been a shift within sociology
and human geography recognising social vulnerability (Adger, 1995, Adger and
Kelly, 1999, Kasperson and Kasperson, 2001, Adger and Brown, 2009),
experienced at a local and individual scale.
The general public, politicians, policy makers, the media and scientists
disagree about climate change causes, consequences and actions (Weber, 2010).
Disagreement arises from psychological, cultural, social, political and ethical
practices which are reinterpreting individual and collective meanings and
perceptions of climate change (Hulme, 2009, Weber, 2010). Figure 3 provides a
conceptualisation of the social and the physical phenomenon of climate change
and the distinct characteristics which can contribute to conflicting meanings and
understandings of climate change. Objective, positivist enquiry dominates the
physical phenomenon of climate change through modelling and measurement,
indeed Hulme (2008: p.6) argued that “climate is defined in purely physical terms,
constructed from meteorological observations, predicted inside the software of Earth
system science models and governed (or not) through multi-lateral agreements and
institutions.” The governance structures are, however, inherently woven into
social understandings of climate change as a result of subjective actors and social
processes. The social phenomenon, on the other hand, is subjectively constructed
and interpreted through individual and collective norms and understandings.
The physical and the social co-exist within the climate change discourse.
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Figure 3. Factors contributing to perceptions of climate change.
Source: Author

Climate change is difficult to understand and relate to at an individual level
(Whitmarsh et al., 2011). Social understandings of climate change are coupled
with an individual’s fundamental value system and world views (Schwartz, 1994,
Weber, 2010), and these in turn contribute to whether a global phenomenon is
paid

attention

to

or

ignored

(O'Connor

et

al.,

1999,

Weber,

2010).

Epistemologically, there is a divergence between the physical and the social
phenomena. The physical phenomenon asserts that climate change can be
objectively known, with a singular truth. However Hulme (2009: p. XXVIII)
argued that; “climate change is not simply a ‘fact’ waiting to be discovered, proved or
disproved using the tenants and methods of science.” Conversely, the social
phenomenon can help to explain the multiple understandings and perceptions of
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climate change amongst societal groups and individuals. The social phenomenon
of climate change is individually and collectively constructed through a complex
interplay of beliefs, values, attitudes, aspirations and behaviours (Hulme, 2009).
This also means that the way scientific information is received, processed and
ranked will differ between social actors (Hulme, 2009), thus objective science is
subjectively interpreted. Consequently, non-scientific understandings of climate,
including expectations of certain types of weather events such as snow, storms,
sunshine hours, often contradict scientific measurement (Rebetez, 1996, Hansen et
al., 2004).
3.2.2 Public perceptions of climate change
Using a social constructionist positioning, this thesis investigates the ways
through which people describe, explain and understand the world. Thus it is
developed through the notion of multiple realities (Filstead, 1979, Guba and
Lincoln, 1982). It has been argued that the general public are unable to perceive
the world through a neutral lens. Views are filtered by social and cultural
meanings, which are determined by primary influences including social networks
(Renn, 1992).

There are many sources of knowledge including reason and

experience, innate knowledge and perception (O'Brien, 2006). Fish (2010: p.2)
argued that epistemologically, “perception is the primary source of our knowledge
about the world in which we live.”

Therefore the study of climate change

perceptions provides insight into public knowledge, individual and collective
realities and social constructions of climate change. Audi (2011) concurred that
perception is, indeed, a source of knowledge or a way of knowing. The specific
type of knowledge examined in this thesis is perceptual, which is considered in
light of scientific knowledge (See: Chapters 6, 7 and 9).
The dominant discourse contends that climate change is both complex and
difficult to perceive without the use of scientific measurement (Bjurström and
Polk, 2011). Indeed it has been argued that climate change has a “lower cognitive
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presence” than other environmental issues (Höhle, 2002: p.117, Lorenzoni and
Pidgeon, 2006). Yet, public perceptions of global environmental phenomena
contribute to the environmental problem itself, its definition, and its solutions
through adaptive or mitigative behaviours (National Research Council, 1992,
Stern et al., 1997). Lorenzoni and Pidgeon (2006: p.73) reported that the general
public relates to climate change through “personal experience, knowledge, the balance
of benefits and costs, and trust in other societal actors.” Thus it is claimed that public
perceptions of climate change are constructed using a variety of sources including
the media (Bell, 1994b, Wilson, 2000b, Boykoff and Boykoff, 2005, Boykoff, 2007a,
Boykoff and Boykoff, 2007, Ryghaug et al., 2011, Marin and Berkes, 2013),
informal social interactions (Freudenburg and Pastor, 1992) and direct experiences
of weather (Bord et al., 2000, Hamilton and Keim, 2009, Li et al., 2011, Myers et al.,
2012, Akerlof et al., 2013, Marin and Berkes, 2013).
Public perceptions of climate change have been the focus of much academic
attention (Bord et al., 1998, Palutikof et al., 2004, Lorenzoni and Pidgeon, 2006,
Lowe et al., 2006, Brody et al., 2008, Whitmarsh, 2009). Research has indicated
high public recognition of climate change terminology (O'Neill and Hulme, 2009).
Over five years ago, 99% of UK citizens recognised the terms climate change,
greenhouse effect or global warming (DEFRA, 2007). Yet despite high awareness of
climate change terminology, research has identified ambivalence in the UK with
regards to risk perception and behavioural change (Lorenzoni et al., 2007b, Cohen
and Higham, 2011, Cohen et al., 2011). In a study of US citizens, 71% of
respondents were convinced of the reality of anthropogenic climate change
(Leiserowitz, 2007). However, recent research has indicated a small decline in
public perceptions of the seriousness of climate change and increased scepticism
of its anthropogenic causes (Spence et al., 2011).
As the general public cannot know reality in its entirety, parts of reality are
chosen, of which an individual or group will be conscious (Williams, 2001). This
leads to multiple realities and varied ways of understanding and perceiving an
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issue such as climate change as individuals characterise climate change in
multiple terms, and this will be related to their locality and personal experiences
(Lorenzoni

and

Pidgeon,

2006).

Fluctuations

in

social

and

individual

circumstances can impact upon degrees of concern (Kirby, 2004, Norton and
Leaman, 2004). Climate change is often perceived to be less important than more
imminent issues in the lives of the general public, such as health, family, safety
and finances (Poortinga and Pidgeon, 2003, Bickerstaff, 2004). Within countries or
regions, perceptions of climate change and climate change risk can fluctuate
based on domestic and international issues, media coverage and political regimes
amongst other issues (Leviston et al., 2011). Thus perceptions of climate change
are not static but constantly fluctuating in response to a range of internal and
external factors resulting from the dynamic social world in which we live. Figure
4 depicts a timeline of events which could impact upon public perceptions of
climate change. These contribute to the dynamic nature of climate change
understandings, concern, and behaviours.
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Figure 4. A timeline of major climate change and contextual events 1980-2012
Source: Author
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The Lowy Institute conducts annual surveys of the Australian public
investigating issues including foreign policy, global threats and domestic issues.
In 2005 the threat of climate change ranked higher than terrorism as the top
international concern (Cook, 2005). By 2006, the perceived risk of climate change
had decreased relative to other threats and was listed as the third greatest threat
to Australia after international terrorism and nuclear powers (Cook, 2006).
Nevertheless, in 2006 68% of participants responded positively to the statement ‘a
serious and pressing problem. We should begin to take steps now even if this involves
significant costs.’ A more moderate perception of climate change, which framed
the risk as gradual and not requiring immediate action was supported by 24%.
The 2007 report tackled the issue of climate change in more depth, discussing
climate change as an independent issue rather than as a policy goal. In this report,
86% of respondents were either ‘very worried’ or ‘fairly worried’ about climate
change impacts. However, by 2008, the perceived importance of climate change
decreased from 75% in 2007 to 66% (Hanson, 2008). This year was marked by a
change in government and the Global Financial Crisis, which could be contextual
factors affecting the public’s view of climate change. Indeed research has shown
that the Global Financial Crisis replaced environmental concerns with worries
over job security (Weber, 2010, Scruggs and Benegal, 2012).
Between 2006 and 2008, support for ‘taking action now even if this involves
significant costs’ decreased by 8% from 68% to 60% of participants (Hanson, 2008).
This suggests a decrease in the perceived urgency of climate change amongst the
Australian public as at the same time, support for the moderate view of
incremental low cost actions increased by 8%. The 2009 report (Hanson, 2009)
once again indicated a reduction in public concern for climate change. While 56%
of respondents considered climate change to be a ‘very important’ foreign policy
goal, this was a reduction of 19% from 2007. Yet 76% stated that ‘climate change is a
problem,’ identifying clear recognition of the issue. Interestingly, at the same time,
60% thought climate change had become a more urgent issue. In terms of action
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however, the 2009 poll reported a significant increase in support for low or zero
cost responses and a 20% reduction in support for immediate action irrespective
of cost, thereby identifying the increasing importance of economic priorities.
By 2012, just 36% of respondents supported the most aggressive action against
climate change (Hanson, 2012). This represented a reduction of 32% in the five
years from 2007. The report identified a transition to a more moderate stance,
with gradual low-cost measures supported by 45% of respondents. A recent
survey of Australian citizens confirmed these results and found that while most
Australians’ believe that the climate is changing, it is not solely attributed to
human behaviours (Leviston et al., 2011). This concurs with the Lowy Institute
reports by suggesting that belief in anthropogenic climate change amongst the
general public has decreased in recent years. This has also been reported in other
Western countries and could be associated with the transition to more
conservative governing parties, as well as the Global Financial Crisis, the failure
to reach agreements at the Copenhagen climate summit, and ‘climategate 14 ’ all
occurring between 2008-2009 (Leviston et al., 2011).
In New Zealand, biennial ‘perceptions of the state of the environment’ surveys
have been conducted since 2000. The second report in 2002 drew the first mention
of climate change, although this was in relation to air quality and media
discourses rather than an independent issue. In 2004, the report found that just 7%
of respondents considered ‘climate change and ozone15’ to be the most important
domestic environmental issue (Hughey et al., 2004). Two years later, the 2006
report, found that 30.9% of respondents perceived global warming/ climate
change to be the greatest global risk. The perceived importance of climate change

In November 2009, over 1,000 emails were released without authorisation from the University of
East Anglia’s Climatic Research Unit. This incident was dubbed ‘Climategate’ due to the scientific,
media and public scandal that ensued. Research has suggested that this event had a significant
effect on climate change beliefs of the general public along with broader issues in trusting
scientific information (Leiserowitz et al., 2010).
15 Despite being very different issues, research has shown that climate change and Ozone
depletion are regularly confused by the general public (Bell, 1994b, Bulkeley, 2000).
14
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as a domestic and global risk steadily increased over the surveys. This could be
associated with a general increase in awareness of climate change throughout the
2000’s; as evident in studies in the UK (DEFRA, 2007) and the US (Leiserowitz,
2007). Furthermore, in 2004 the New Zealand Government used a publicity
campaign to raise awareness of climate change highlighting that the issue of
climate change was becoming more important and recognisable in the public
sphere. At the same time Australian support for immediate action irrespective of
financial cost was at an all-time high.
In the 2008 survey, it became clear that while climate change was perceived to
be the greatest global threat, water pollution was perceived to be the greatest
domestic threat (Hughey et al., 2008). In other words, climate change was
perceived by participants to be of greater global rather than local relevance,
supporting the idea that climate change is perceived to be a distanced issue for
the general public. Hughey et al. (2008) argued that this could also be associated
with a perceived inability to change or reduce the impacts of climate change, thus
the risk appears to be involuntary with little/no personal capacity to affect change
(Renn et al., 1992). The importance of climate change as a domestic issue has
increased over the surveys, from 6.3% to 16.3%, however, in 2010 climate change
was again perceived to be the greatest global issue, and less concerning
domestically (Hughey et al., 2010). This could also be the result of climate change
terminology with the global prefix implying it is a global rather than national or
local risk.
3.2.3 Constructing social understandings of climate change
It has been argued that hazardous events or occurrences are socially irrelevant
unless they are observed by the general public, and communicated between the
general public (Luhmann, 1986, Renn et al., 1992). Thus perceptions and
communication of socially understood risks are important for the risk to become
salient amongst non-scientific communities. The non-scientific public learn about
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climate change both formally and informally through various sources of
information. Weber (2010) distinguished between learning by personal experience
and statistical description. However even scientific sources of information will be
subjectively interpreted through a social lens and thus received, processed,
ranked and acted upon in a diverse range of ways (Hulme, 2009). Non-scientific
communities use existing concepts, beliefs and frames to interpret new
experiences and construct understandings (Marshall, 1995). While there are many
sources of information used by non-scientific communities to construct
understandings of climate change it is beyond the scope of this thesis to
comprehensively review all sources, therefore this chapter will focus on personal
experiences and the media as these are most relevant to the climate change
discourse. Furthermore, personal experiences and the media are the most easily
accessible sources of information for non-scientific communities.
Both expectation and experience play a role in non-scientific perceptions of
climate change (Weber, 1997). Slow and gradual climate change is difficult to
detect through personal experience (Rebetez, 1996, Becken, 2007, Weber, 2010),
thus the general public construct understandings of climate change through a
range of information sources. This contributes to disagreements about the causes
and consequences of climate change. While some differences in opinion are
strategic with political motives (Hoggan, 2009), others are psychological and
cultural (Weber, 2010). Accordingly, there are a multitude of norms, values, world
views and contexts which contribute to perceptions of climate change. Politics
and political affiliations are particularly relevant to the general public’s climate
change perceptions (Leviston et al., 2011, Whitmarsh, 2011) and these are
inherently woven into an individual’s world views and social norms.
Since climate change refers to a systematic alteration to average conditions, it
is not easily or accurately identified through observation alone. Human
understanding of the relationship and differences between weather and climate is
problematic (Bostrom et al., 1994, Read et al., 1994, Reynolds et al., 2010).
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Weather is defined NASA by as: atmospheric conditions over a short
period of time (Guthro, 2005)
Climate is defined by NASA as: the behaviour of the atmosphere over
relatively long time frames (Guthro, 2005)
While most of the public consider themselves to be knowledgeable about their
local weather, few strictly differentiate between climate (the statistical
description) and the weather that is experienced (Weber, 2010). Despite an
important distinction, there is often confusion between the two concepts,
especially in terms of the non-scientific climate change discourse (Rebetez, 1996,
Lowe et al., 2006). Consequently observation and communication of climate
change risk by the general public is subjectively constructed and reliant on
perceptions. This can lead to climate change perceptions which differ from
observational science and a range of differing social perceptions (Sunstein, 2006).
Indeed Dutt and Gonzalez (2012: p.155) concurred that, “day to day personal
experiences do not always agree with scientific descriptions and predictions of future
climate consequences: when there is two feet of snow on the ground, a person perceives the
threat of climate change as far off.” This is highly significant when considering
individuals with livelihood and lifestyle dependencies on weather, as is the focus
of this thesis (Section 3.5).
Nevertheless, it has been widely reported that individuals will construct their
knowledge of expected climate change through climatic extremes and their own
experiences of weather, rather than relying solely on scientific modelling
(Rebetez, 1996, Shanahan and Good, 2000, Lorenzoni and Pidgeon, 2006, Moxnes
and Saysel, 2009). Personal experiences are more likely to capture a person’s
attention (Weber, 2010: p.333). Bickerstaff (2004) referred to the ‘power of vision,’
whereby first-hand experience is central to perception and used to confirm the
validity of other sources of information such as media, for the individuals’
localised reality.
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The

non-scientific

public

has

become

accustomed

to

experiencing

environmental phenomena first-hand or through media reporting16, making these
phenomena appear more tangible and ‘real’. Consequently, this has led to a belief
that the general public should be able to experience global climate change
through daily experiential weather events (Shanahan and Good, 2000). From this,
Bray and Shackley (2004: p.6) questioned, “how then do people make sense or
construct a reality of something that they can never experience in its totality (climate) and
a reality that has not yet manifest (i.e. climate change)?” Nevertheless, not all
environmental phenomena are observable. Much like climate change, ozone
depletion was another intangible and rarely experienced environmental issue
which gained public attention and concern to a degree that has not yet been
achieved by the climate change discourse.
It has been argued that experience alone is insufficient for raising concern; the
adverse consequences also need to be perceived as causally connected to the
phenomenon, such as climate change, in order to increase concern or worry
(Weber, 2010). Thus the event perceived or experienced by non-scientific
communities must also be perceived to be causally linked to climate change in
order to affect perceptions of climate change risk (Whitmarsh, 2008, Hulme, 2009).
Climate change is forecast to increase the occurrence and magnitude of extreme
events (King, 2004). Extreme events such as flooding, wildfire, hurricanes and
heat waves have been posited as one way that the general public will
(increasingly) experience climate change manifestations (Dessai et al., 2004). A
special report of the IPCC (2012) has indicated some changes in extreme events
globally. Yet since extreme events are rare, there are few available data to indicate
changes in intensity and frequency (IPCC, 2012). While there is some uncertainty
related to the causal links between climate change and regional weather events
(Harper, 2012), “there is some evidence that some extremes have changed as a
This is becoming increasingly relevant with large scale events occurring in developed nations.
Examples of this include Hurricane Katrina (2005) and Hurricane Sandy (2012), both causing
major damage to mainland United States.
16
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result

of

anthropogenic

influences,

including

increases

in

atmospheric

concentrations of greenhouse gases”17 (IPCC, 2012: p.7).
While personal experiences are often used by non-scientific communities to
construct social understandings of climate change, it has been argued that the
“good old day’s effect” (Kempton et al., 1996: p.84) can distort memories of past
events and the occurrence of anomalistic weather occurrences. This was reported
by Rebetez (1996) in terms of the occurrence of a white Christmas in Switzerland,
where, contrary to meteorological reports, the non-scientific public expect white
Christmases and perceive occurrences of snow at Christmas to have decreased
over the past century.

Thus it is suggested that, “long-term memories are

systematically distorted to conform to an expected typical pattern” (Kempton et al.,
1996: p.84). It is thought that while the general public can recall natural
catastrophes and extremely abnormal weather events, they are unable to recall
yearly climatic variations (White, 1985).
The media has received a great deal of academic attention for its role in
informing the general public about climate change, along with the media’s
framing of climate change (Atwater et al., 1985, Bell, 1994b, Corbett and Durfee,
2004, Boykoff, 2007b, Boykoff and Boykoff, 2007, Sampei and Aoyagi-Usui, 2009,
Gavin et al., 2011). Non-scientific communities frequently report learning about
climate change from the media (Kenix, 2008). Yet it has been argued that the
media both sensationalises, and plays down the issue of climate change,
contributing to public confusion (Bell, 1994b, Boykoff, 2007b, Sampei and AoyagiUsui, 2009, Marin and Berkes, 2013). It has been noted earlier in this chapter that
perceptions of climate change are related to world views, social norms and
political affiliations (Hoggan, 2009, Weber, 2010). As such, reporting of climate
change can be framed to relate to different segments of the general public.
Research is starting to attribute extreme events to climate change. For example, Schär et al.
(2004) reported that rising average temperatures increases the likelihood of heat waves, such as
that experienced in the 2003 European summer from which 35,000 people are reported to have
died (Larsen, 2003).
17
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Kenix (2008) found 10 typologies of frames within New Zealand’s mainstream
and alternative media reporting of climate change between 2006 and 2007. Table 3
provides examples of the same ten frames of climate change in media reporting
between 2009 and 2012 from a New Zealand national media source; TVNZ One
news. A search of the TVNZ One news website for key words; “climate change”
“climate change science” and “climate change impacts” found a range of articles
covering Kenix’s (2008) typologies of media framing.
Table 3. Media (TVNZ) reporting of climate change applied to media frames
Source: Kenix’s (2008) frames and authors own interpretation and examples
Frame
New evidence or
research

Explanation
Announcement of
new research from
academia,
government or
NGOs

Example
November 13, 2012
‘Space collisions could rise due to more CO₂ - study’
“More satellites and orbiting debris could collide in the
upper atmosphere because a build-up of carbon dioxide
has reduced the “drag effect”… the study in the journal
Nature Geoscience said.”

Scientific
background

Description of
previous research,
background of the
issue

November 29, 2011
‘NZ can influence global climate talks – scientist’
“The agreement (Kyoto) formally adopted in December
1997, commits most developed nations to legally
binding targets to cut greenhouse gas emissions which
scientists blame for rising sea levels, intense storms,
drought and crop failures.”

Consequences

Positive or
negative
consequences of
climate change

November 8, 2012
‘Climate change threatens sweet smell of morning
coffee’
“Rising temperatures due to climate change could mean
wild Arabica coffee is extinct in 70 years, posing a risk
to the genetic sustainability of one of the world’s basic
commodities.”

Economics

Economic cost of
solution and
responses to
climate change

December 12, 2009
‘EU leaders pledge climate aid’
“Finance has emerged as a major stumbling block to a
global climate agreement…”

Domestic politics

Environmental
politics, laws and
regulations

September 15, 2011
‘Climate change policy set to cost millions in tax
revenue’
“Households will pay less of an increase for their fuel
and power, as a result of changes to climate change
policy likely to be adopted by the government.”
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International
relations

Summits, treaties,
UN research

November 10, 2012
‘Govt slammed for pulling out of Kyoto Protocol’
“The Government’s decision to abandon its
commitment to the Kyoto Protocol has been widely
criticised by environmental groups.”

Current
weather18

Severe/ abnormal
weather

November 13, 2012
‘Tourists swim in Venice as heavy rain pounds Italy’
“The city’s environment officer said the latest flooding
was the result of global climate change.”

Sensationalism19

Extreme
predictions
of
climate
change
manifestations and
impacts

May 28, 2009
‘Melting Greenland ice could flood US cities 20’
“New York, Boston and other cities on North America’s
northeast coast could face a rise in sea level this
century.”

Conflict

Natural
versus
anthropogenic
causation

August 16 2010
‘NIWA court action reheats climate change debate’
“ACT Party leader Rodney Hide… has been a vocal
sceptic of the notion that climate change is man-made
and has lobbied against the Emissions Trading Scheme
(ETS).”

Morality

Moral explanation
for
addressing
climate change

October 26 2012
‘Bill halting ETS expansion sparks heated debate’
“People overseas would “die in their millions” from
mass famine as a result of climate change.”

Each frame will send a different and potentially contradictory message to
the general public that could contribute to mixed perceptions of climate change
manifestations, impacts and risks (Bostrom et al., 1994). Table 3 clearly identifies
the types of media framing of climate change which will speak to particular
audiences. The ‘current weather’ framing was used in TVNZ reporting through
both domestic and international weather events, most recently including the
Chapter 5, Section 5.4 presents a review of regional, national and international media reporting
of current weather during the 2011 ski season.
19 Hulme (2009: p.221) argued that this frame; “detracts from what science is good at revealing to us and
diminishes the many other ways of thinking, feeling and knowing about climate.”
20 While this is not directly ‘sensationalist’, the title is certainly more alarmist than the article it
represents. Later in the article a subheading reads “not likely but possible”. Further, the term is
subjectively interpreted based on perceptions of climate change risk, for example a climate change
sceptic is likely to perceive more climate reporting to be sensationalist than a climate change
‘believer’.
18
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Hurricane Sandy event in the US. This frame is particularly relevant to this thesis
and is explored further in Chapter 5, Section 5.4.
The media has a considerable influence on the ‘construction’ of non-scientific
climate change narratives resulting from its access to a global audience
(Hannigan, 1995). Yet the media’s role has not been limited to discussing scientific
and political agendas of the climate change discourse, but also through the
identification of changing weather patterns and indeed the construction of
narrative of normal weather. Language is a central mediator in the way we come to
understand and construct our own realities or by which we come to view the
world, however “language does not simply name the world as it exists, but it also
constructs a view of the world” (O’Shaughnessy and Stadler, 2011: p.66). This
thereby argues that language is not neutral in its representation of reality.
Furthermore, language is not static; it represents the interpretation of a specific
time and space and as such can change- and is changed by- public opinion.
Additionally power dynamics can interfere with language and meaning-making.
Williams (1998: p.483) stated that,
Inaccurate conceptions of environmental problems may, then, arise not
just from errors in perception or interpretation but also from the
construction and manipulation of inaccurate formulations by those in a
position to profit from such constructions.
Questions have been raised about the implications of powerful actors having
greater access to- and control of- media sources (Williams, 1998). Powerful
interests may be capable of affecting the “shared cultural stock of knowledge”
(Williams, 1998: p.484). Social actors play a role in the framing and representation
of environmental issues, which in turn can affect individual or collective
conceptualisations of the issue, which Williams (1998: p.483) stated have the risk
of “going quite far astray.” As a consequence of these conceptualisations,
competing understandings and knowledge concerning environmental discourse
can exist.
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3.3 Risk perception
Risks can be understood as objective properties of an event, or as a social or
cultural construct (Renn, 1992). In order for non-scientific communities to adopt
mitigative or adaptive behaviours, research has suggested that it must be
predicated by risk perception (O'Connor et al., 1999, Bicknell and McManus, 2006,
Wolfsegger et al., 2008). Yet risk perception alone will not contribute to
behavioural change or support of public policy (White et al., 2004). Contextual
factors influence evaluations and perceptions of risk (Slovic, 1987, Renn et al.,
1992). Renn et al. (1992) identified factors including the voluntariness of the risk,
personal capacity to influence the risk, familiarity of the hazard and its
catastrophic potential, as merging (in different quantities) to construct risk
perceptions. This could explain why some risks are perceived to be more
hazardous than others irrespective of physical risk evaluations (Shrader-Frechette,
1990).
Emerging from environmental studies, the term risk was initially used in
relation to natural hazards (Kasperson, 1992). Hazards can be environmental,
biological, and manmade including nuclear technology, terrorism, earthquakes
and climatic events. The United Nations (2004: n.p.) defined a hazard as:
A potentially damaging physical event, phenomenon or human activity
that may cause the loss of life or injury, property damage, social and
economic disruption or environmental degradation. Hazards can include
latent conditions that may represent future threats and can have different
origins: natural (geological, hydro-meteorological and biological) or
induced by human processes (environmental degradation and
technological hazards). Hazards can be single, sequential or combined in
their origin and effects. Each hazard is characterised by its location,
intensity, frequency and probability.
There is a distinction between true natural hazards such as earthquakes and
volcanoes, and socio-natural hazards such as landslides, floods and wildfires
which can be aggravated by human intervention and behaviours (Garatwa and
Bollin,

2002).

Hazards

are

frequently associated
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with

connotations

of

‘involuntariness’ (Barnes, 2002). Yet this is not the case with all hazards as those
attributed to socio-natural or manmade causation are often perceived to have a
higher degree of voluntariness than ‘true’ natural hazards (Smith and Petley,
2009).
Risk is a complex and multifaceted term, which has evolved from its natural
hazard origins (Kasperson, 1992). Risk is not only a negative term, it can be
perceived with positive connotations such as moderated risk through adventure
sports (Ryan et al., 2003). Barnett and Breakwell (2002) argued that the difference
in experience and concern for voluntary over involuntary risks can be associated
with the perceived benefits which may arise from a voluntary risk situation.
Involuntary risks, on the other hand, are largely expected to have negative
outcomes.
Theoretically, risk can be understood in three distinct ways; as a physical or
scientific, a cultural, or a psychological phenomenon (Douglas and Wildavsky,
1982, Thompson and Wildavsky, 1982, Kasperson, 1992, Renn, 1992). Each has
different ways of framing and understanding risk. Risk perception is concerned
with individual judgement and evaluation of the risk posed by a particular
hazard or group of hazards (Renn, 1992). Bradbury (1989) distinguished between
risk as a physical attribute and risk as a social construct, acknowledging the way
risk is socially understood by non-scientific communities may differ from
scientific assessment. Indeed Renn et al. (1992: p.137) stated that:
The social experience of risk is not confined to the technical definition of
risk, i.e., the product of probability and magnitude. What human beings
perceive as threats to their well-being is influenced by their values,
attitudes, social influences, and cultural identities.
Public perceptions of risk are constructed not only through scientific or technical
definitions (Leiserowitz, 2006) but also by a variety of psychological and social
factors, these include; personal experiences, social norms, affect and emotion,
imagery, trust, values and worldviews (O'Connor et al., 1999, Slovic, 2000,
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Leiserowitz, 2006, Weber, 2010). This suggests that the way an individual
perceives a risk or hazard is intricately connected to their understandings of the
world based on their own individual (or socially constructed) reality. A definition
of risk perception was provided by the Royal Society, for whom risk perception is;
“people’s beliefs, attitudes, judgements and feelings, as well as the wider cultural and
social dispositions they adopt towards hazards and their benefits” (Pidgeon et al., 1992:
p.89). This definition succinctly characterises the way non-scientific communities
perceive and construct their attitudes about risk, highlighting the complex
interactions which take place.
Individual and social perceptions of risk are thus constructed through
technical assessments, along with psychological, social, institutional and cultural
processes which can increase or decrease the perceived risk associated with the
particular hazard (Renn et al., 1992). This is supported by Sunstein (2006: p.195)
who found that; “the availability heuristic ensures that some risks stand out as
particularly salient, whatever their actual magnitude.” This therefore identifies that
forecast or scientifically understood risks, and socially understood risks can differ.
However it is the perceived risk to which the public responds (O'Connor et al.,
1999). Thus risk perception, as with the phenomenon of climate change, can be
socially and physically understood, leading to a variety of ways of knowing about
climate change, and perceiving risks associated to climate change impacts or
manifestations. Yet these distinctions are not mutually exclusive, but interacting
and mutually informing (Renn et al., 1992). Indeed Hansson (2010) argued that
risks are both fact-laden and value-laden containing objective and subjective
components. Renn et al. (1992) treated risk as both an ‘objective property and a social
construct’, thus avoiding both total relativism and technological determinism. This
stance aligns with the moderate social constructionist positioning utilised in this
thesis and discussed further in Chapter 5.
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3.3.1 Climate change risk
In terms of climate change risks, O’Connor et al. (1999:p. 462) conceptualised
risk perception as; “the perceived likelihood of negative consequences to oneself and
society from one specific environmental phenomenon: global warming.” This thesis is
concerned with the distinction between how risks are perceived, and how they
are understood through scientific measurement (See: Chapter 7). Consequently,
for the purpose of this thesis a risk is defined as an event, or series of events that
will have a negative or a series of negative effects on individual(s), community(s),
and/or businesses and organisations.
Research has suggested a difference between the perception of a risk to self,
and the perception of the risk affecting society as a whole (Brown, 1989) or to the
global commons, in the case of climate change. Attribution theory (Heider, 1958,
1982, Ross and Fletcher, 1985), concerned with assigning responsibility or blame,
suggests that where people see themselves as being involuntarily affected by the
risk and without responsibility for its causes, they can attribute blame to other
people and places, thus contributing to inaction. The importance of climate
change risk perception research is recognised by O'Connor et al. (1999: p.461) who
asserted that, “risk perceptions are not a surrogate for general environmental beliefs, but
have their own power to account for behavioural intentions.” Thus it is important to
understand how the general public perceive the risk of climate change to
themselves and their reality, in order to initiate adaptive or mitigative behaviours.
Weber (2006) argued that statistical descriptions of climate change risk are
insufficient to motivate action amongst non-scientific communities. Visceral
reactions to the risk of climate change may be evoked through simulations of
climate change manifestations with direct impacts on the homes or regions valued
by the general public. Within the context of climate change, local and community
based experiences could relate to activities such as gardening (Bisgrove and
Hadley, 2002) and other recreational activities. Here, climate change impacts will
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be relevant to the general public (O'Brien et al., 2007) and may be understood
through gardening behaviours and decision making. Indeed plant phenology has
been identified as particularly sensitive to climate change (Badeck et al., 2004) as
rising temperatures impact upon the seasonality of plant growth.
Furthermore, when considering temporal scales of perceived risks, there is a
disparity between scientific and non-scientific reporting. While research has
repeatedly indicated public perception of climate change being a distanced risk,
with manifestations unlikely this century, a survey of US climate scientists found
that over 70% of respondents expect significant climate change impacts in the US
in the next 10-50 years (Rosenberg et al., 2010). The discrepancy between the
perceptions of the general public and those of the scientific community is
frequently observed (Bickerstaff, 2004), and a major challenge for risk
management and policy efforts.
3.3.2 Environmental risks
Risk psychologists distinguish between environmental risks which are
situated or un-situated (Hulme, 2009). A situated risk is local and tangible, and
leads to perceived control over the risk. For an un-situated risk, on the other hand,
“the source of the risk is distant and intangible – no-one can see climate changing or feel it
happening – and the causes of the risk are diffuse and hard to situate” (Hulme, 2009:
p.196). It has been argued that climate change is distanced both temporally and
spatially, thus removing the risk from the perception or experience of the general
public (Rebetez, 1996). While climate change cannot be directly experienced,
extreme weather events, such as 2012’s Hurricane Sandy, are increasingly
impacting upon the general public. Contrary to popular narratives, research has
suggested that climate change is not a future risk, but already occurring, with
increased extreme events including heat waves (King, 2004) and flooding
(Whitmarsh, 2008).
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The occurrence of flooding has been utilised to assess whether direct
experience of an extreme weather event alters perceptions of climate change risk
through personal experience (Grothmann and Reusswig, 2006, Siegrist and
Gutscher, 2006, Whitmarsh, 2008, Spence and Pidgeon, 2010, Gavin et al., 2011).
Contrary to expectations, a study in the UK found flood victims with similar
understandings and responses to climate change as non-flood victims. This,
Whitmarsh (2008) suggested, is because flooding and climate change are
perceived to be separate issues, thus the causal link (Weber, 2010) between the
extreme event and climate change was not perceived by the flood victims.
Further, unlike situated risks, when extreme meteorological events cause damage
it cannot be directly and transparently attributed to anthropogenic climate change
(Hulme, 2009).
While indirect experience of flood risk was not shown to illicit concern about
flooding, first-hand experience of flooding was key to perceiving flooding as a
real threat to the individual (Whitmarsh, 2008), yet this did not expand beyond
the flood risk to broader determinants or causes of the risk. In Switzerland,
Siegrist and Gutscher (2006) reported inconsistency between respondents in high
flood risk and low flood risk regions, with respondents in high risk regions
underestimating their risk level and therefore not preparing for a potential flood
event. In contrast, some low-risk participants displayed greater concern about
flooding than was justified by scientific monitoring. This study identified the
physical and the social perceptions of risk, and the differences between the
perceptions based on individual and collective realities. The respondents from
their study were behaving based on their (individual and/or social) perception of
risk, as opposed to expert risk assessment.
Another risk which has received academic attention and has relevance to
climate change risk perception is air pollution. It too is largely intangible and is
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not always directly observable 21 . Research has found air pollution is often
misattributed as a cause of climate change (Kempton, 1991, Bostrom et al., 1994).
Bostrom et al. (1994) found that 86% of respondents referred to pollution
(including air pollution) as potential causes of global warming and consequently,
leading to air pollution controls being reported as a popular climate change
mitigation strategy. Bickerstaff (2004) identified a range of direct and indirect
sources which influence perceptions of air pollution. These range from physical
experiences through smell, taste and health implications to information emerging
from social networks, and reported impacts to the wider environment. The
development of public perceptions of air pollution risk relied on a diverse sample
of localised physical and social encounters (Bickerstaff and Walker, 2001). Thus,
due to the difficulty in directly experiencing air pollution unlike more visible risks
such as wildfire and flooding, the public relies on some physical attributes
supported by awareness rising and social information disseminated through
formal and informal pathways.

3.4 Vulnerability to climate change
While definitions and meanings of the term vulnerability differ amongst
academic disciplines and scholars, there are also different frames and discourses
associated with the discrete interpretations of vulnerability. These interpretations
influence the questions asked, the knowledge produced and policies and
responses which are prioritised (O'Brien et al., 2007). Conceptualisations of
vulnerability differ between research communities (Füssel, 2007b). Vulnerability
is a term utilised in fields including; food security, natural hazards, disaster risk
management, public health, global environmental change and climate change
(Füssel and Klein, 2006, O'Brien et al., 2007). Moreover, vulnerability has been
used in relation to; resilience, marginality, susceptibility, adaptability, fragility,
risk, exposure, sensitivity and coping capacity (Liverman, 1990, Füssel and Klein,

21

Although in many cases air pollution is visible.
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2006). As a result of this varied utility, vulnerability research can struggle with the
mixed taxonomies involved in interdisciplinary research, particularly between the
physical and social sciences (MacMynowski, 2007).
Füssel (2007b) identified four approaches to vulnerability, each emerging from
a different research tradition, and each having implications on the way
vulnerability is addressed. Table 4 outlines the four approaches and the
application of particular frames in empirical research. These range from a
geocentric deterministic approach to vulnerability where modelling and
measurement are hegemonic forms of knowledge, through to an anthropocentric
political ecology approach which questions why certain societal groups are
relatively more vulnerable to risk and hazards. It is argued that it is the political
ecology approach which is most important for climate impact studies (Liverman,
1990). The mechanistic engineering approach to vulnerability is most visible in the
ski industry’s response to climate change vulnerability, where impacts are
assessed through climate modelling and then mitigated through the use of
technological innovation in the form of snowmaking. In contrast, the research
presented in this thesis prioritises social perceptions of climate change
vulnerability and therefore aligns with the human ecology approach and asks
how perceptions and behaviours contribute to, or understand climate change
vulnerability and risks. It has been argued that the approaches, causes and
consequences of vulnerability can lead to underestimation of the magnitude,
scope and urgency of climate change (O'Brien, 2009).
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Table 4. Approaches to vulnerability
Source: Developed from Füssel’s (2007b) categorisations of classical
approaches to vulnerability research

Geocentric

Approaches to
vulnerability
Deterministic

Definition

Research
question
How much can
we learn about
the actual
impacts of
natural
hazards?

Application

Mechanistic
engineering

Technology can
reduce
vulnerability

How can
technology
mitigate the
risk?

The impacts of the
hazard are understood
through measurement
and targeted through
technological
innovation22

Human
ecology

Human
behaviour and
perceptions are
important in
vulnerability
research

How do social
actors perceive
and respond to
vulnerability,
risks and
hazards?

Political
economy

Structures rather
than nature,
technology or
agency, create
vulnerability

Who is most
vulnerable and
why?

Qualitative engagement
with key stakeholders
to develop social
understandings of
vulnerability
perceptions and
behaviours
Focus on how social
marginalisation and
underdevelopment
contributes to
disproportionate
vulnerability to climate
change with key
demographics

Nature is the
cause of hazards

Anthropocentric

Modelling and
measurement of the
natural hazard can limit
vulnerability of social
systems

Vulnerability is not a static concept, it can be altered suddenly, or gradually as
the result of social or biophysical condition changes (Adger and Kelly, 1999,
Luers, 2005). Therefore management and assessment of vulnerability should be an
on-going process considering changes to the local, regional, national and global
environment. Füssel and Klein (2006) recognised that vulnerability can be the
start-point, intermediate element or outcome of an assessment. Likewise, O'Brien

This is the approach relied upon in the ski industry, where climate modelling forecasts impacts
and vulnerabilities which are targeted through snowmaking technology.
22
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et al. (2007) differentiated between outcome and contextual frames of vulnerability.
Traditional interpretations of vulnerability are referred to as end-point (Kelly and
Adger, 2000: p.326, Füssel, 2007b), outcome (O'Brien et al., 2007) or impact model
(Kates, 1985). In contrast, the contextual frame identifies the range of biophysical,
institutional, socio-economic and technological conditions which contribute to
vulnerability.
Outcome or biophysical vulnerability is framed as a singular event, or group of
events culminating in vulnerability for a particular exposure unit after adopting
available adaptive responses. Through the outcome framing, vulnerability is
understood as the net impact of climate change which can be represented as a
monetary cost, mortality rate, ecosystem damage, and/or a relative change
(O'Brien et al., 2007). The outcome framing is closely aligned with the IPCC Third
Assessment Report (See: Chapter 1, Section 1.5 for definitions). Kates (1985)
provided one of the first generation models considering contextual factors in
vulnerability impact assessments. The “interactive model/ feedback/ underlying
process” distinguished between climatic and societal stressors. The contextual
vulnerability frame, also called the human-security frame, interprets vulnerability
as a current inability to withstand external changes including, but not limited to,
climate change. Thus the contextual framework identifies a range of social,
physical, technological and structural stressors. This approach assumes that
through a focus on present-day vulnerabilities and stressors, vulnerability to
future climate change will also be addressed (Burton et al., 2002, O'Brien et al.,
2007). To date, few empirical studies have directly and purposefully utilised the
contextual framing of vulnerability, although its utility is becoming more widely
appreciated (Roman et al., 2010).
3.4.1 Spatial scale and relative vulnerability
It is important that vulnerability to climate change is contextualised within a
whole system to understand the complex and dynamical interactions (Dawson
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and Scott, 2010). While climate change vulnerability fluctuates on a temporal
scale, it is also determined by spatial scales. Spatial scale is critical to vulnerability
assessments; it has been argued that the concept of vulnerability is highly
dependent on the scale of analysis (O'Brien et al., 2004). Furthermore, “climate
change knowledge and meaning travels uncomfortably across scales and needs constant
re-interpretation as it is applied in different spatial contexts” (Hulme, 2008: p.6). Thus
the concept of relative vulnerability is important when considering climate
change. While an individual, organisation or industry may appear vulnerable in
one context, this may alter dependant on the scale of analysis. In other words, it
may not be an accurate representation of their degree of vulnerability, especially
if the scale is broadened to include a range of contextual factors or greater
understanding of their operational systems. Further, in the context of the ski
industry, Scott et al. (2012b) argued that perceptions of climate change impacts
are comparative and therefore tourists will compare ski destinations and ski fields
to one another. Consequently, the concepts of relative impacts and relative
vulnerability are becoming critically important for the ski industry.
While global-scale changes manifest at local-scales, so local-scale behaviours
contribute to global changes (Wilbanks and Kates, 1999). Climate change needs to
be situated within a regional context that includes “the places people live, their
histories, daily lives, cultures or values” (Slocum, 2004: p. 416). Further, it is
important that the contextual vulnerability of a region is understood in its own
terms. Hulme (2008: p.6) argued that, “discourses about global climate change have to
be re-invented as discourses about local weather and about the relationships between
weather and local physical objects and cultural practices.” Often, national-scale
decisions regarding climate vulnerability are based on aggregate assessments and
generalisations, which O'Brien et al. (2004) suggested could impede mitigative
and adaptive policymaking. This is because local experiences of climatic changes
can be quite different from one another and misrepresented through
generalisations (Adger, 2001, O'Brien et al., 2004: p.197). Indeed, coping capacity
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can vary substantially based not only on geographic context, but also on
organisational internal and external structures. The IPCC (2007a) stated that,
“natural temperature variability is larger at the regional than at the global-scale, thus
affecting identification of changes due to external forcing.” This recognises the
complexity between scales of analysis in terms of experiencing changes, which
this chapter has already identified as being critical to non-scientific constructions
of climate change understandings.

3.5 Livelihoods and lifestyles
Climate change will impact upon a wide variety of economic sectors, and
natural systems (Fankhauser and Tol, 1997). Consequently, a range of livelihoods
and lifestyles will be impacted upon by climate change manifestations. Many
livelihoods are connected to weather and climate. Additionally, recreational
activities can be sensitive to climatic variability and change. The participants of
this research (outlined in Chapter 5) rely on the ski industry in Queenstown for
livelihoods and/or lifestyles. As a result, they have a vested interest in the climate
of the region, and may therefore be particularly impacted by any climatic
changes. It has been argued that personal connections to weather and climate, and
personal impacts resulting from climate change could contribute to a greater
understanding of climate change:
At a pragmatic level, individuals may worry about climate change if they
perceive themselves to be personally disadvantaged in some way. They
may sense themselves at risk from increased climate-related disasters, or
in some other way see their health, wealth or lifestyle threatened by
physical changes in climate (Hulme, 2009: p.146).
Personal experience of climatic phenomena and extreme events perceived to
be causally linked with climate change is thought to increase concern (Weber,
2010) and support for sustainable behaviours (Spence et al., 2011). This has led to
an abundance of research considering the perceptions of individuals and
communities affected by climatic or environmental phenomenon (Naess et al.,
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2005, Grothmann and Reusswig, 2006, Siegrist and Gutscher, 2006, Whitmarsh,
2008, Spence and Pidgeon, 2010, Pall et al., 2011, Spence et al., 2011). Nevertheless,
Weber (2010: p.334) stressed that:
Even individuals whose economic livelihood depends on weather and
climate events, (e.g. farmers or fishers) and who are thus motivated to
attend to them, might not receive sufficient feedback from their daily or
annual personal experience to diagnose systematic changes sufficient to
become alarmed.
Thus the interplay between individuals dependent on weather/climate and
understandings of climate change is complex and may not be the linear pathway
one would expect.
Particular economic sectors are already coping with climate change.
Agriculture, forestry, fisheries, and tourism (Stern, 2007) are all directly
experiencing changes to local climates to varying degrees. In addition, there are
other industries such as insurance that are impacted by climate change, but do not
directly experience the changes first-hand. In New Zealand, the viticulture and
wine industries have recently faced adverse weather through a single frost which
is thought to have sustained 50% crop damage (Malcolm, 2012). Agriculture is an
economic sector which will be directly affected by climatic changes.
Consequently, Weber (1997) argued that the perceptions, judgements and actions
of individual farmers are critical in determining the impacts of climate change.
Farmers are highly sensitive to localised climatic variability and change.
Therefore forecast change to average climatic conditions at a larger scale are not
helpful for the decision making processes in farming communities (Bryant et al.,
2000).
Experience of climatic variability can make differentiating between short-term
patterns and long-term trends more complicated (von Furstenberg, 1990). Weber
(1997) argued that farmers, with extensive histories in weather and climate based
occupations, may find it hard to decipher between climate trends and random
variability. This suggests that through direct experience and reliance on weather,
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farmers do not become more able to interpret changes to local weather.
Furthermore, Weber‘s (1997) study of American cash-crop farmers found that
recollections of past weather aligned with the individual’s belief in climate
change. For example, 52% of disbelievers perceived no change in the local climate
in the five years prior, and 40% perceived the climate to have become more
variable. Of the climate change believers, on the other hand, 54% perceived the
climate to have become warmer. Thus, while meteorological records showed the
local climate to have become warmer and increasingly variable, these factors were
perceived differently by farmers based on their individual, predetermined
positions.
This could be the result of ‘assimilation bias,’ a social psychological concept
which suggests that when considering ambiguous evidence, individuals with
strong opposing views will interpret the evidence as supporting their existing
attitudinal position (Whitmarsh, 2011, Corner et al., 2012). This has also been
referred to as ‘confirmation bias’ where people favour evidence confirming their
own hypothesis regardless of the truth or accuracy of the information (Halford
and Sheehan, 1991, Nickerson, 1998, Nicholls, 1999, Whitmarsh, 2011).
Nevertheless, perceiving change will not necessarily result in the required
adaptive behaviours (Robinson, 1999).
Robinson (1999) surveyed farmers in the UK and found that 53% of
respondents perceived the climate to have become milder and wetter, yet despite
perceiving prolonged changes to local weather, none of the farmers reported
adapting or modifying their behaviours in response. This supports the findings in
flood risk regions, where risks must be perceived to be causally linked to climate
change to evoke actions (Whitmarsh, 2008, Weber, 2010), and residents in high
flood risk regions were not adopting adaptation strategies (Siegrist and Gutscher,
2006). This has also been identified in Canadian farming communities where
research has reported high scepticism concerning the reality of climate change
(Bryant et al., 1997, Granjon, 1999, Bryant et al., 2000). An example of this came
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from Granjon (1999) who found that perceived changes were related to specific
events such as a one to two year drought and in concurrence with Robinson’s
(1999) study, when climatic changes were perceived, they were not leading to
adaptive behaviours in all cases. A variety of non-climatic contextual factors were
reported as highly important in farmer’s decision making. These include the
economic climate and trade agreements (Bryant et al., 1997).

3.6 Summary
This chapter has reviewed constructions of the social phenomenon of climate
change, recognising the disparity between social and physical frames of risk,
vulnerability and hazards. This chapter has explored the wide variety of factors
which contribute to perceptions of climate change in non-scientific communities.
Processing of information sources contributes to the construction of multiple
realities and the social phenomenon of climate change. The physical phenomenon
of climate change is used to inform social perceptions; however scientific
information is also processed through an individual or collective social lens. It is
important to note that perceptions of climate change are not static; they are
constantly evolving based on implicit and explicit reporting, experiences and
interactions. Figure 4 depicted a timeline of major climate change events
including IPCC reporting, COP events and contextual occurrences which may
contribute to increased media reporting and visibility in the public sphere, and
could factor into modifying public perceptions. Australia and New Zealand were
used as examples of changing perceptions of climate change risk. The New
Zealand study reported climate change perceptions of a global rather than
domestic risk. The Australian study, on the other hand, clearly illustrated the
reduction in public willingness to pay for climate change actions over the past
result – a direct result of the Global Financial Crisis.
This chapter has clearly identified the importance of spatial scale in
vulnerability assessments. While understanding vulnerability to climate change in
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New Zealand is essential, it is also important to assess the relative vulnerability
compared to direct competitors. For New Zealand’s ski industry, the closest direct
competitor is Australia’s ski industry. The IPCC identified potential opportunities
for New Zealand’s ski industry (Chapter 1, Section 1.7.3) due to the relatively
increased vulnerability of Australia’s ski industry (Hennessy et al., 2007), and
consequently, excluding the Australasian ski context could produce an
incomplete and inaccurate outlook of potential impacts of climate change to New
Zealand’s ski industry.
This chapter also identified that direct experience of an extreme climatic event
such as flooding will only lead to increased climate change concern if it is
perceived to be causally linked to climate change. Thus knowledge and
understanding of climate change causes and impacts are also important in this
context. Even where economic livelihoods and lifestyles are reliant on particular
weather conditions, perceptions of change are mediated by predetermined
expectations of the climate change discourse (Hansen et al., 2004). Furthermore,
to-date few empirical studies have directly and purposefully employed the
contextual framing of vulnerability; Roman et al. (2010) is a notable exception in
terms of ski industry research. Although it’s utility is becoming more widely
appreciated. This frame of vulnerability is used in the present thesis to address
this gap in knowledge. In order to view vulnerability contextually and appreciate
the spatial contingency of vulnerability assessments, the concept of relative
vulnerability will be considered in this research with specific relation to Australia’s
ski industry (Chapter 8). Finally, the interplay between scientific and nonscientific comprehension will be addressed through an analysis of understandings
of risk from climate modelling and social risk perceptions arising from the
stakeholder categorisations (Chapter 7). This will identify similarities and
difference in risks as they are scientifically and socially understood.
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Tourism, the Ski Industry and Climate Change Risk
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Chapter structure:
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4.9 Summary

4.1 Introduction
The tourism industry has been identified as particularly vulnerable to the
impacts of climate change. This chapter will contextualise the relationship
between the tourism industry, climate and climate change, specifically focusing
on the ski industry. Skiing is a highly weather dependent activity23 (Dawson and
Scott, 2013), relying on a range of climatic features including snow, high visibility,
and low wind speed (Vivian, 2011). Climate change will impact upon the stability
of these factors through increased average temperatures and extreme events
culminating in decreased natural snowfall (Viner and Agnew, 1999, Hennessy et
al., 2007). As a result of this, the ski industry has been described as the ‘canary in
the coalmine’ (Bicknell and McManus, 2006) for the tourism industry in terms of
climate change impacts. Consequently it can be argued that the ski industry
exemplifies the risks to the tourism industry more broadly defined.
This chapter will review the business and technical adaptation strategies
which can be adopted to mitigate the risks and exploit the opportunities created
by climate change. The global governance structures and policy frameworks have
been critically addressed in Chapter 2, along with the mitigation efforts of the ski
industry. In this chapter, attention is turned towards the role of adaptation to
climate change from a ski industry perspective. The importance of considering
mitigation (the reduction of CO₂ emissions into the atmosphere) through the
adaptation process is considered in this chapter with a particular focus on the
sustainability of adaptation practices (Eriksen et al., 2011).

4.2 Tourism and the climate system
Tourism is a climate dependent industry (Amelung et al., 2007, Sygna et al.,
2009, Dawson and Scott, 2013), characterised by a complex and multifaceted
interrelationship (Scott and Lemieux, 2010). Many tourism sub-sectors and
destinations rely on climatic features as part of their tourism offering (Gössling
23

In Chapter 1 it was revealed that the ski industry is both weather sensitive and climate dependent.
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and Hall, 2006b, Becken and Hay, 2007, Scott et al., 2012b). As such, the climate is
seen to be an economic asset for tourism operations, which is measurable on a
favourable to unfavourable continuum (de Freitas, 2003). The tourism industry is
affected by a variety of climatic scenarios including; seasonality, inter-annual
variability, extreme events and climate change (Scott and Lemieux, 2010), to
which operators are sensitive to varying degrees.
Research has suggested that climate is a dominant factor in determining
global, national and local tourism flows (Boniface and Cooper, 1994, Burton, 1995,
Amelung and Moreno, 2012). Indeed climate and weather often act as ‘push’ or
‘pull’ factors (Crompton, 1979) for tourist destination choice (Hamilton et al., 2005,
Bigano et al., 2006, Amelung et al., 2007). Tourists respond to the thermal,
physical and aesthetic components of climate which affect them physically,
physiologically and psychologically (Gomez-Martin, 2006). This therefore
identifies the importance of understanding how climate change will manifest
physically, but also how it will be understood and perceived by social actors.
Weather and climate are important for supply-side (industry) and demandside (tourists) stakeholders alike. For instance, de Freitas (2003) identified that
climate data is an important factor for supply-side actors in terms of; operational
decision making, risk assessment, marketing, investment decisions, situation of
infrastructure (including accommodation), design, and finance and budgeting.
The forecast rise in average global temperatures could contribute to increased
climate variability (Leichenko et al., 2010), with negative implications for the
tourism industry which is vulnerable to both climate variability and climate
change (Hall and Higham, 2005, Becken and Hay, 2007). Both variability and
changes to the climate can be the result of natural internal processes, variations in
the natural processes or anthropogenic forcing (IPCC, 2007b, Scott et al., 2012b).
While climate variability pertains to variability of the mean state on temporal and
spatial scales beyond individual weather events, climate change explains a
statistically significant change to the climate which exists for a longer period of
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time (Scott et al., 2012b). Given the relationship between tourism and the climate,
it is surprising that the tourism industry is considered to be one of the least
prepared global economic sectors in terms of climate change impacts (Scott et al.,
2012b).
4.2.1 Climate change impacts for the tourism industry
Tourism is a place-specific industry and is therefore sensitive to local climate
change manifestations as well as national and global transitions (Sygna et al.,
2009). Consequently, the tourism industry will be directly and indirectly impacted
by climate change. Direct impacts include the effects of changes to mean climate
conditions such as temperature and precipitation, as well as the frequency and
intensity of extreme events including storms, tornadoes, floods and landslides.
These can impact upon tourism demand and infrastructure, with negative
economic implications (Becken and Hay, 2012). The reliability of climatic
conditions is vital for tourism operations where climate is utilised as a marketing
tool or attraction. Thus, for a variety of tourism sub-sectors and destinations this
could have a negative effect on tourist perceptions of destinations (Gössling and
Hall, 2006b). While academic attention has been paid to changing tourism flows
resulting from climate change (Bigano et al., 2006, Amelung et al., 2007), it is a
complex process due to the variety of factors affecting tourism flows (Gössling
and Hall, 2006b).
Some regions are facing more imminent danger as a result of climate change.
Coastal regions and small island states are exposed to a range of climatic hazards
(Becken and Hay, 2012) which may increase as a result of climate change. In the
Caribbean, Moore et al. (2010) reported significant economic losses as a result of
increasing hurricane frequency. Likewise, sea level rise and beach erosion could
affect tourism properties in many tourism-dependent Caribbean countries (Scott
et al., 2012c). The risk of sea level rise has been well documented for the Maldives,
with Khan et al. (2002) arguing that the Maldives is ‘extremely vulnerable’ to the
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impacts of climate change as 70% of critical infrastructure is within 100m of the
sea shore (Sovacool, 2012). The imminent threat of climate change to the
Maldives, and other island states, is highlighted by Sovacool (2012: p.296) who
stated that, “85% of its [the Maldives] geographic area could be underwater by the year
2100 if sea levels rise under more extreme projections.”
However, there will also be indirect impacts, which O'Brien et al. (2006)
argued could be more important than direct impacts. These include; socio-cultural
transformations and impacts resulting from climate change mitigation policy.
Economic instability such as the Global Financial Crisis of 2008 had severe
impacts on the global tourism industry (Hall, 2010, Ritchie et al., 2010). Indeed,
Leichenko et al. (2010) identified similarities and interplay between the social
implications of the global spread of financial risk and the current climate crisis
describing both as socially created risks with dire implications on local-scales.
Further, international, national and industry responses to climate change will
impact upon tourism (Gössling et al., 2010). For example, mitigative policy such
as increased aviation taxes could negatively affect countries such as New Zealand
which rely on long haul travel for key tourism markets (Higham and Cohen, 2010,
Cohen and Higham, 2011).

Indeed in reference to climate change the New

Zealand Ministry for Tourism (2009: n.p.) stated that, “New Zealand’s distance from
most key markets makes journey-related greenhouse gas emissions, costs and consumer
perceptions key issues for the sector.”
There is a paradoxical relationship between tourism and anthropogenic
climate change in that the tourism industry is simultaneously contributing to and
affected by climate change manifestations (Gössling, 2002, Gössling and Hall,
2006a). The tourism industry contributes to the build-up of Greenhouse Gases,
which are recognised as being a primary cause of anthropogenic climate change
(Becken and Hay, 2007). As a result, the tourism industry has a responsibility to
respond to climate change through both mitigative and adaptive strategies.
Consumer awareness of and concern for this paradoxical relationship was largely
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unknown (Becken and Hart, 2004) but this issue has begun to receive academic
attention (Becken, 2004, Gössling and Peeters, 2007) (Hares et al., 2010, Higham
and Cohen, 2010, Gössling et al., 2012). Nevertheless, reports have indicated low
public awareness and understanding of tourism’s contribution to climate change
(Becken, 2004, Gössling and Peeters, 2007).

4.3 Climate change vulnerability in the ski industry
The Fourth Assessment Report (FAR) of the IPCC (2007) has found that
vulnerability is likely to increase in many economic sectors as a result of climate
change. O'Brien et al. (2004: p194) argued that, “communities that rely heavily on
economic activities based on natural resources that are sensitive to climate and climate
variability (e.g. winter tourism) are likely to be disproportionately vulnerable to climate
change.” The degree of vulnerability will be affected by the capacity of the
industry, destination or business to adapt. Nevertheless, adaptive capacity is
highly contingent on a range of internal and external factors, and as such
vulnerability is context and place dependent (O'Brien et al., 2007). The ski
industry’s vulnerability to climatic changes will be determined by the impacts
associated with forecast climatic changes, such as reduced snowfall, increased
temperatures and increased extreme events, along with economic, social or
institutional limits to adaptation, and further contextual factors (O'Brien et al.,
2007).
In many parts of the world, ski fields are the mainstay of winter tourism, and
as such hold economic significance for many rural areas (König and Abegg, 1997,
Hamilton et al., 2007). Beyond employment and ski field revenues, the ski
industry can raise house prices, encourage in-migration and transform
communities through infrastructural development and social services (Hamilton
et al., 2007). It is important to highlight that ski fields generate a ‘multiplier effect’
through associated business operations including ski hire, ski schools, guiding
and non-snow based tourism activities as well as the accommodation and
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hospitality sectors (Wolfsegger et al., 2008). Thus the ski industry can contribute
towards the diversification of local and regional economies (Palm, 2001), which is
critical to many destinations. However, it can also contribute to dangerous path
dependencies, as evidenced by many European destinations.
While the ski industry contributes to economic development, it also creates
negative

externalities

including;

environmental

degradation,

resource

consumption, and peak-season crowding. These issues can negatively impact
upon local communities and contribute to contestations over land and natural
resources use (Holden, 1998, Morrison and Pickering, 2013b). Climate change
could exacerbate the negative aspects of the ski industry through contraction of
the season length leading to increased stress on local infrastructure during peak
season (Dawson and Scott, 2007), and resource consumption for adaptive
strategies such as snowmaking (Pickering and Buckley, 2010). In Queenstown,
growth management issues have been identified as; traffic congestion, urban
centre design problems, waste management and cost of living increases
(Lovelock, 2011), the first three of which would be directly impacted by
contraction of the ski season which could result in increasing fluctuations in
demand, and overcrowding during peak periods.
Ski industry revenues are impacted by natural snow depths. However while
increased natural snow may not increase revenue, decreased snow has been
shown to decrease ski industry revenue (Beyazit and Koc, 2010). In terms of
tourist decision making, two studies in Switzerland found interesting results
when considering the importance of snow reliability. Elsasser and Bürki (2002)
reported that snow reliability was central to tourists’ decision making, yet Pütz et
al. (2011) argued that while snow reliability was important for ski tourists, it was
not the sole factor in tourist decision making but dependant on a range of other
variables. This could identify a change in tourist demands in the decade between
the studies, or highly variable tourist demands dependant on local features and
skier ability. For example, ski destinations with a wide range of additional non104

snow based activities (such as in Queenstown) may find snow reliability to be less
important feature than those destinations which solely rely on snow for skiing
operations.
Dawson and Scott (2013) argued that there is a new normal, which consists of
limited natural snowfall coupled with what would have previously been
considered analogous warm temperatures. Thus, whereas ski resorts and
destinations can rebound more easily from a single season of poor weather
conditions, with buoyant subsequent seasons (Dawson et al., 2009), financial
recovery from 2 or 3 consecutive poor seasons would be difficult (Scott and
McBoyle, 2007). Under future climate change, ski fields may be faced with
increased propensity of repeated poor seasons. Indeed, ski fields are already
coping with numerous seasons of marginal climatic conditions contributing to
low attendance which can lead to poor economic scenarios (König and Abegg,
1997) and reduced financial capacity to adapt. Skier behaviour associated with
repeated marginal ski seasons, includes temporal, spatial or activity substitution
(Dawson et al., 2011), and could result in decreasing skier loyalty. Further, it
could contribute to regional winners and losers where some ski areas are able to
survive due to the relative vulnerability of their competitors.

4.4 Methods for researching ski industry vulnerability to climate
change
The ski industry has been referred to as the ‘canary in the coalmine’ (Bicknell
and McManus, 2006), in that the ski industry will experience the negative impacts
of climatic changes before many other tourism subsectors (Scott, 2011). Winter
sports tourism is, in general, highly sensitive to climate variability (O'Brien et al.,
2004, Scott and Lemieux, 2010). Winter recreation was amongst the first tourism
subsector to acknowledge and discuss the risks posed by climatic changes (Scott
and McBoyle, 2007, Scott et al., 2012b). This in turn paved the way for academic
attention to the wider dialogue around tourism and climate change. In 1987,
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Harrison et al. examined the ‘resilience and sensitivity’ of downhill skiing to
climatic changes, focusing on the case of Ontario, Canada (Harrison et al., 1987).
In that same year, McBoyle and Wall (1987) contributed to this conversation with
a conference presentation addressing the impacts of ‘CO₂ induced warming’ on
downhill skiing. This was followed by Smith (1990) and Wall (1994) broadening
the scope and scale of academic research into climate change vulnerability in the
ski industry. However it was the mid-1990’s before the proliferation of academic
literature on ski industry climate change vulnerability emerged.
A variety of methodologies and methods have been utilised to assess potential
impacts of climate change. These can be divided into quantitative and qualitative
approaches (Table 5). Research has also been conducted at a variety of scales,
from national to regional to single site. Yet the wide range of methodologies and
spatial scales of analysis have resulted in a lack of understanding regarding the
relative impacts among individual ski resorts, and between regional and
international markets (Dawson and Scott, 2013). Consequently, despite over 30
published studies assessing climate change impacts (Scott et al., 2012b) there is
limited comparability between the studies. However, this limitation has been
recognised by the academic community. Hendrikx et al. (2013) have utilised the
same modelling parameters for Australia and New Zealand to ascertain relative
vulnerability. This comparison had previously been limited in the Australasian
context by the wide variety of models used (Hennessy et al., 2003, Hennessy et al.,
2008, Hendrikx et al., 2012). Due to the interconnected relationship between the
ski industries of Australia and New Zealand, a direct comparison is the first step
towards understanding the comparative impacts of climate change which in turn
will benefit ski field management, planners and tourism operators. This is
discussed further in Chapter 8, where attention falls upon the concept of relative
vulnerability in the Australasian context, addressing the Australian ski tourists in
New Zealand.
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Table 5. Methods employed in ski industry climate change research
A table of current literature organised by approach, method, focus, and country
Source: Author
Approach

Method

Quantitative

Snowreliability
Modelling24

Focus
(demand/ supply)
N/A

Author

Country

(Breiling and Charamza, 1999, Steiger, 2010, Steiger and Stötter, 2013)

Austria

(Galloway, 1988, Hennessy et al., 2003, Hennessy et al., 2008)

Australia

(McBoyle and Wall, 1987, Lamothe and Périard, 1988, McBoyle and
Wall, 1992, Scott et al., 2003, Scott et al., 2007)

Canada

(Endler and Matzarakis, 2011)

Germany

(Pons Pons et al., 2012)

Andorra

(Hendrikx and Hreinsson, 2012, Hendrikx et al., 2012, Hendrikx et al.,
2013)

New Zealand
Scotland

(Harrison et al., 1999)
Sweden
(Moen and Fredman, 2007)25
USA
(Lipski and McBoyle, 1991, Scott et al., 2006, Dawson and Scott, 2007,
Scott et al., 2008b, Bark et al., 2010)
Social
Modelling
(demographic)

24
25

Demand & supply
side

(Steiger, 2012)

Austria

It is important to note that these models are not homogenous, they utilise varying parameters, scenarios and scales of analysis.
This includes operations modelling.
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Operational
Modelling
Surveys

Supply side

(König and Abegg, 1997, Rixen et al., 2011)

Switzerland

Supply side

(Wolfsegger et al., 2008)

Austria

(Harrison et al., 2001)

Scotland

(Hoffmann et al., 2009)
(König, 1998, Pickering et al., 2010)

Switzerland
Australia

(Dawson et al., 2011, Dawson et al., 2013)
(Steiger, 2011) (Töglhofer et al., 2011)

USA
Austria

Demand side

Analogue &
time series
modelling

(Hamilton et al., 2007, Dawson et al., 2009, Shih et al., 2009)

Mix of
quantitative
methods
Qualitative

Interviewing

Supply side

Climate modelling & analogue - (Fukushima et al., 2002)

USA
Japan

Analogue, operations modelling and demand-side surveys (Dawson
and Scott, 2010)
(Hill et al., 2010)

Canada & US
Switzerland

(Bicknell and McManus, 2006, Roman et al., 2010, Morrison and
Pickering, 2013a)

Australia

(Hopkins and Maclean, 2013)

Scotland

Operational modelling, demand & supply side interviewing - (Pütz et
al., 2011) Surveys and interviews with demand and supply side (Behringer et al., 2000)

Switzerland

Research gap

Demand side
Mixed methods
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Table 5 clearly identifies the broad range of empirical research methods used
to analyse the impacts of climate change on the ski industry. It is also evident
from Table 5 that qualitative research approaches have been under represented in
this field. This table provides the structure for the following review of key studies.

4.5 Quantitative
4.5.1 Quantitative approach – snow-reliability/ climate modelling
The main types of modelling utilised in ski industry vulnerability assessments
are climate models, although social and operational models are also evident in the
literature (König and Abegg, 1997, Steiger, 2012). Global Climate Models (GCMs)
are three dimensional mathematical models of the climate system employed to
forecast possible impacts and projections under natural and anthropogenic
forcing of the global climate system (Scott et al., 2012b). Emissions scenarios of
future socio-economic, environmental, technical and policy conditions are used
due to the large uncertainty surrounding future human activities including
population and economic growth.
These scenarios are grouped into four families according to specific storylines
(Nakicenovic et al., 2000); A1, A2, B1, B2 (Table 6). The utility of global climate
change scenarios for tourism has been questioned due to the discrete regional
impacts and manifestations. This issue has been addressed through downscaling
techniques including regional climate modelling as used by Hendrikx and
Hreinsson (2012), Hendrikx et al. (2012) and Hendrikx et al. (2013) in New
Zealand. It is also argued that the outputs of GCMs are of limited value for
tourism decision making, with translation from broader GCM forecasting to
tourism relevant indicators required (Scott et al., 2012b) as seen in a recent study
by Becken (2013).
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Table 6. Emissions scenario families and descriptions
Source: Information from Nakicenovic et al. (2000)
Emissions Scenario
Family

Description

A1

This scenario family describes a future including rapid economic growth, a
global population peaking mid-century, and rapid introduction of new and
increasingly efficient technologies. The three A1 scenario family subcategorisations; A1F1, A1T and A1B describe different directions of
technological change in the energy system. They are distinguished through
their technological emphasis: fossil intensive (A1FI), non-fossil energy
sources (A1T), or a balance across all sources (A1B).

A2

The A2 scenario family describes a heterogeneous world, incorporating
underlying themes of self-reliance and preservation of local identities. It is
characterised by an increasing global population. There is a regional focus
on economic development and per capita economic growth and
technological change are slower than in other storylines.

B1

This scenario family describes a convergent world with a global population
that peaks mid-century. This scenario differentiates from A1 though rapid
changes in economic structures, reductions in material intensity, and
introduction of clean, resource-efficient technologies. There is a global
emphasis for solutions to economic, social, and environmental
sustainability, and improving equity.

B2

The B2 scenario foresees local solutions to economic, social, and
environmental sustainability. There is a continuously increasing global
population, however at a lower rate than A2. There are intermediate levels
of economic development, and less rapid and more diverse technological
change than for B1 and A1.

Climate modelling has been the primary focus of research into the ski
industry’s climate change vulnerability (Scott et al., 2012b). A progression has
been identified from ‘first generation’ models which Dawson and Scott (2013)
argued, likely overstated vulnerability to climate change through the exclusion of
adaptation measures, to recent models that include influential factors such as;
snowmaking capacity, ski field aspect and slope (Steiger, 2010). Thus the more
recent models operate on an increasingly local-scale. Climate modelling often
considers one of two main conditions under future scenarios; snow reliability or
season length. It should be noted however, that snow reliability is a complex
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condition as it is affected by social perceptions based on past experiences and
expectations along with comparisons to other ski destinations. Season length, on
the other hand, is not determined by climatic factors alone; it is also influenced by
socio-economic and business decision making (Scott et al., 2006). Season length
has also been used as a parameter for economic viability, with research
suggesting that ski fields must be operational for 100 days per year to achieve
profitability and economic stability (Vance and Whalley, 1971, König and Abegg,
1997, Elsasser and Bürki, 2002).
The ‘100 day rule’ has been applied in Europe and North American contexts as
an economic indicator of profitability for the ski industry (Dawson and Scott,
2007). Initially, the rule stated that operational viability in the northern
hemisphere was dependent on at least 30cm of snow for at least 100 days.
However, Scott et al. (2007) raised two key limitations of the indicator, first that it
did not indicate when the 100 days should fall (i.e. including key holiday
periods), and second that snowmaking costs were not included in the
calculations. Following these critiques, the rule was modified to state that the 100
days should occur between December 1st and April 15th. Nevertheless, Hamilton et
al. (2007) went on to argue that contrary to the 100 day rule, the success of a
winter season can rest on a small number of high-attendance days and this is
likely to become increasingly so as a result of climate change. Furthermore, the
30cm snow depth requirement is a minimum operational standard (Hendrikx and
Hreinsson, 2012). Thus, the 100 day rule measures are not relevant for all
locations; there are discrete nuances between countries and regions which will
affect economic viability and operationality and these will become more
pronounced as climate change impacts increase.
The ‘100 day rule’ criteria are also inapplicable to the unique characteristics of
the southern hemisphere ski industry, most notably the ski season’s reverse
seasonality, with ski operations between June and October. Key operational dates
for New Zealand are dictated by school holidays both in New Zealand and
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Australia. For 2013 these dates will be 12th – 29th July and 27th September – 14th
October for New Zealand schools. In terms of Australian school holidays, only the
winter holiday dates are of significance for New Zealand’s ski industry, as
international ski tourist numbers are low in September and October. Australian
winter holidays will fall between 28th June and 22nd July in 2013 dependant on
state differences. Despite these differences, the 100 day rule is frequently used
along with climate modelling to ascertain degrees of vulnerability and a ski field’s
capacity to operate for 100 days to ensure economic viability.
Climate modelling conducted by Dawson and Scott (2007) in Vermont’s (USA)
ski industry utilised six climate change scenarios along with four criteria; season
length with advanced snowmaking, snowmaking requirements in centimetres,
probability of being operational for 100 days between November 15th and April
15th, and the probability of being operational for the Christmas and New Year
periods. They found that all of Vermont’s ski areas would experience a contracted
ski season and increased snowmaking requirements as a result of climate change.
However, not all of Vermont’s ski areas would be equally vulnerable. Those at
low elevations were identified as ‘highly vulnerable,’ and those ski fields able to
survive industry contraction could benefit from increased skier numbers as a
result of reduced competition. Thus Dawson and Scott (2007) concluded that
adaptive planning would be necessary for both winners and losers.
In their study of three Swiss tourism destinations, Rixen et al. (2011) reported
that under the ‘100 day rule’ parameters, many low elevation ski areas (< 1200
masl) were already below the threshold of economic viability. At mid and high
elevations Rixen et al. (2011) found all ski areas to be operational for between 114
and 190 days. By 2030, however, they forecast that all low-elevation sites would
be snow unreliable. Nevertheless, snow reliability is highly site-dependent; the
result of micro climates and elevation amongst a range of other factors (Hendrikx
and Hreinsson, 2012). A study in Sweden conducted by Moen and Fredman
(2007) reported a 40% reduction in days with snowfall by 2070-2100, which would
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account for a 64 day contraction of the ski season. Significantly, the greatest
decrease was forecast to occur at the beginning and end of the ski season,
including the economically important Christmas and New Year period.
Interest in the Australian ski industry began with Galloway (1988), who
acknowledged the marginal conditions under which the industry operated.
Galloway (1988) also identified that under the ‘100-day rule’ for operational
viability, even the most successful Australian ski fields would be negatively
impacted by climate change. The willingness of Australian skiers to accept
marginal domestic snow conditions was provided as a mitigating factor and it
was thought that this could be associated with Australia’s geographic isolation,
creating temporal and fiscal barriers to international travel prior to cheap transTasman airfares and direct services into Queenstown. In the late 1980’s
snowmaking was already a primary strategy for protecting Australia’s ski
industry from vulnerability to climatic variability. Nevertheless snowmaking was
critiqued by Galloway (1988) due to high financial costs and its inability to
support other snow-based activities such as cross-country skiing.
In 2006, Whetton et al. conducted quantitative modelling of climate change
impacts on Australia’s ski industry and acknowledged the role of natural interannual variability on Australian alpine regions. Best and worst case scenarios
were used to forecast snow availability for 2030 and 2070. From the modelling
process, Whetton et al. (1996) identified that the inclusion or consideration of
inter-annual variability (particularly the El Niño - Southern Oscillation (ENSO)
phenomenon) was beyond the capacity of the climate modelling at that time.
Therefore first generation modelling was limited in its capacity to replicate
complex climatic systems.
4.5.2 Quantitative approach - analogue/ time series data
The integration of climate modelling with analogue or time series data allows
for actual demand-side behaviour, to be aligned with forecast climatic changes.
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Fukushima et al. (2002) used both climate modelling and time series data to assess
the influence of air temperature and climate change on skiing participation in
Japan. Again, they found variation in degrees of vulnerability with the lower
elevation ski fields on Honshu (the main island of Japan) more affected. Over 50%
of ski areas were projected to be negatively impacted by climate change with dire
effects for rural economies. Fewer climate change impacts were forecast for
Hokkaido (the northern most island), however Fukushima et al. (2002) argued
that here, competition with foreign ski areas would become more important in
due course. This is particularly relevant for Australia and New Zealand who
already contribute substantially to overseas ski visitation to Japan. Interestingly,
Fukushima et al. (2002) identified the importance of non-climatic changes to the
vulnerability of the ski industry in Japan, most prominently the aging population
which has already lead to contraction and modification of business models in
Japan’s ski industry.
The local-scale impacts of climate variability in New England (USA) were
addressed by Hamilton et al. (2007). The spatial and temporal scales of climate
data and skier participation are highly relevant. Analogue climate data on
national-scales or yearly averages can inaccurately describe the relationship
between weather and skier participation. Hamilton et al. (2007) used time series
modelling to discuss daily variations in skier numbers based on weather
conditions

in

urban

and

alpine

regions

and

thereby

examining

the

interrelationship between the two factors. Reducing temporal scales to shorter
timeframes could become increasingly important if, as predicted, climate change
brings about alterations in climate variability as well as mean temperatures.
Hamilton et al. (2007) discussed the ‘backyard hypothesis’ whereby skier attendance
is affected by the weather in urban centres (both snow depth and snowfall). They
postulate that if the ‘backyard hypothesis’ is the consequence of skier ignorance of
alpine weather; it can be challenged through education, encouraging skiers to
detangle urban and alpine weather systems. Nevertheless they acknowledge that
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for skiers, “feeling like going skiing” can be affected by the existence of alternative
activities (activity substitution) which could be related to warmer urban
temperatures.
Furthermore, Hamilton et al. (2007) found no evidence of skier behaviour
adapting to a poor start to the ski season through increased skiing later in the
season, suggesting that there is little reprieve when season opening dates are
delayed. Their study also found that the economic success of the ski season is
determined by several high attendance days. This is interesting when considered
alongside Bark et al.’s (2010) suggestion that future ski seasons could change from
the current single opening and closing date, to a series of skiable periods
throughout the winter season. Some destinations and independent ski fields may
already be operating on this basis and may be economically able to survive under
this scenario; however it will undoubtedly require a shift in skier perceptions, and
business models. Bark et al. (2010) went on to recommend variable pricing
structures for marginal periods and family packages to ensure next generation
skiers and encourage participation during periods of low snowfall.
A study of demand-side behaviours in Tyrol, Austria used a record warm
winter season in 2006/2007 as an analogue for potential future skier behaviours
(Steiger, 2011). It found that at a provincial level, the impact of the warm ski
season was small. However for individual ski areas, particularly low elevation
areas or those with little snowmaking infrastructure, a high degree of sensitivity
was reported. It is of interest to note that following the analogue year, the ski
industry in Tyrol allocated 34% of total financial investments into snowmaking
technology. In terms of impacts of decreased snowfall on ski industry sub-sectors,
the accommodation sector was the least affected. Within the demand-side tourist
group, not all winter tourists were active skiers or snowboarders, and therefore
some were less affected than others dependant on ski levels, motivations and
behavioural intentions (Steiger, 2011). This recognises the importance of
understanding ski tourist’s travel motivations, as well as diversification of
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tourism offerings to ensure visitation without snow dependency. Indeed Steiger
(2012) suggested that in order to attract older age groups, ski destinations should
foster snow-independent activities such as increased shopping, spas and
restaurant facilities. Furthermore, Steiger (2012) called for a greater focus on nonclimate change related impacts to ski tourism including demographic changes
which were reported as a key risk to Japan’s ski industry (Fukushima et al., 2002).
4.5.3 Summary - modelling
Despite the value of climate modelling for understanding potential future
climate change vulnerabilities, there are several well recognised limitations. The
value of climate modelling for the ski industry can be decreased by the use of long
temporal scales. Often dates between 30 and 80 years in the future are used to
identify climatic changes. Australian ski resort CEOs indicated that climate
modelling timeframes are incompatible for industry business decision making
(Bicknell and McManus, 2006). This was also concurred by Scott et al. (2007:
p.185) who argued that, “results for the 2020s are of greatest relevance to ski area
operators due to the smaller range in uncertainty of climate change projections and
because they are within the lifetime of existing infrastructure and long-term business
planning horizons.” Yet 2020 timeframes are rarely employed in climate modelling.
Further limitations of climate/ snow-reliability modelling includes the inability to
foresee future scenarios in terms of resource availability, economic costs, and
socio-cultural acceptability of snowmaking, this is explored further in Chapter 9.
In terms of spatial scales, tourism operators often lack reliable local climate
change scenarios (Dubois & Ceron, 2006), and this therefore creates considerable
uncertainty regarding local-scale vulnerabilities and impacts.

Both current

modelling and the use of analogue data are unable to account for future scenarios
of technological development, socio-cultural shifts, behavioural changes, political
and economic transitions and resource availability. Furthermore, climate
modelling is unable to account for business decisions and adaptive strategies
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(flexibility/diversification) (Dawson et al., 2009). Thus climate modelling is most
valuable when it is incorporated with additional stakeholder knowledge.
Notwithstanding the variety of modelling parameters, negative impacts including
decreased snow reliability (König and Abegg, 1997, Abegg et al., 2007) and
contracting ski seasons (Moen and Fredman, 2007, Hendrikx and Hreinsson, 2012)
have been widely reported for the ski industry.
4.5.4 Quantitative approach - surveys
A study of ski field operator perceptions was conducted in Austria by
Wolfsegger et al. (2008). This quantitative survey of low elevation ski fields
(defined as having at least 50% of terrain below 1,500 masl) found that 56% of
respondents perceived climate change to be a high or moderately high risk to the
ski industry, and 75% expected some changes to the climate. Yet these changes
were perceived to be targetable through adaptation measures, leading to a
reported sense of optimism. Snowmaking was repeatedly vocalised as the most
appropriate adaptation strategy (90% of respondents); however this was seen to
be constrained by operating costs and the ability to absorb costs into lift ticket
pricing. In terms of snowmaking, Wolfsegger et al. (2008) identified contestation
between ski resort operators and the wider industry, with operators arguing that
snowmaking costs should be shared amongst the whole industry including the
accommodation sector.
A quantitative survey was employed by Harrison et al. (2001) to address ski
operator perceptions of the affects a reduction in snow could have for ski
operations in Scotland (UK). Participants identified a reduction in operational
days for ski lifts, combined with decreasing season length, leading to a general
perception of Scottish skiing becoming less reliable. This was perceived to be
contributing to reduced investment, decreased ski club membership leading to a
loss of club facilities, and management complexities arising from increasingly
opportunistic skier behaviour. Thus perceptions of snow unreliability and
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decreased skier numbers were contributing to non-climatic vulnerabilities and
preventing the development of alternative tourism offerings, and in turn limiting
adaptive capacity.
Demand-side stated behaviours under scenarios of climate change have been
considered (König, 1998, Elsasser and Bürki, 2002, Pickering et al., 2010, Dawson
et al., 2011). In 1998, König provided the first indications of the effects of climate
change on skier behaviours utilising a survey of Australian skiers. This survey has
become the benchmark for present day demand-side research internationally, and
leads the way for ski industry perceptual studies. It was replicated in 2007 by
Pickering et al. (2010), who found an increase in the number of respondents who
would ski less often in response to five years of poor natural snowfall, from 75%
in 1996 to 90% in 2007, this could be the result of increased lift ticket,
accommodation and/or transport costs. There was also a significant increase in the
number of respondents who thought climate change would negatively impact
upon the ski industry, from 78% in 1996 to 87% in 2007. This could be the result of
a general increase in public awareness of climate change and its forecast effects
(Chapter 3, Section 3.2.2). For example, an Australian Lowy Institute report in
2006 found over two-thirds of respondents considering global warming to be a
serious problem. By 2009, 60% said global warming had become a more urgent
issue 26 (Wesley, 2012). Of significant importance to this thesis, Pickering et al.
(2010) found that Australian skiers have become less likely to go overseas to ski in
response to poor natural snow, from 38% in 1996 to 16% in 2007. This, they
proposed, could suggest that forecast increases in tourism flows to New Zealand
(Hennessy et al., 2007) or Japan for the purpose of skiing, may not eventuate.
Dawson, Havitz & Scott (2011) discussed the role of skiers behaviours such as
spatial substitution and the implications for ski field operators. In particular, they
focused on activity involvement and place loyalty as factors predicating
This has subsequently declines with support for a more moderate response and risk perception
now dominant (See: Chapter 3 Section 2.2).
26
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behavioural adaptation. They reported that highly involved skiers displayed less
loyalty than less involved skiers. This is particularly relevant for destination level
climate change vulnerability, where some ski fields may have greater technical,
financial and social adaptive capacity than their competitors. This is also
significant when considering relative vulnerability as perceived by tourists
(Chapter 3). Demand-side stakeholders are able to modify their behaviours
according to current or perceived future climatic conditions and snow reliability.
Thus the tourist’s adaptive capacity is greater than that of the ski field operators
who are limited by operational, infrastructural, socio-cultural and financial
factors.
4.5.5 Summary – quantitative surveys
Quantitative surveys have been used for engagement with core industry
stakeholders, particular in the case of larger scale (national/regional scale) studies.
Both demand and supply-side stakeholders have been approached using this
method which allows for an understanding of stakeholder perceptions of climate
change impacts and stated behaviours. The most significant findings to arise from
this method are arguably from the Australian ski industry, where Pickering et al.
(2010) repeated König’s (1998) initial survey over a decade later. This has
provided interesting longitudinal data concerning changes to stated skier
behaviours in relation to climatic changes. Importantly for this study, it reported a
decrease in geographical substitution in response to low domestic snowfall. In
other words, Pickering et al. (2010) found that Australian skiers are becoming less
likely to travel overseas for skiing holidays; this would have direct implications
for Queenstown’s ski industry.

4.6 Qualitative
4.6.1 Qualitative approach – Interviews
It is evident from Table 5 that qualitative research methods have been
underutilised in ski industry climate change vulnerability studies. This is
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surprising since the industry is a heterogeneous mix of social actors,
incorporating large and small tourism operations, domestic and international
tourists, local community members and local governance structures. These groups
will have distinct perceptions of climate change vulnerability which will affect
both mitigative and adaptive behaviours. Bicknell and McManus (2006) provided
one of the first attempts to qualitatively engage with ski industry representatives
and elicit perceptions of climate change vulnerability. They found that while ski
resort Chief Executive Officers (CEOs) acknowledged climate change, they
questioned its anthropogenic causation, suggesting that natural climate variability
could explain experienced changes to the climate. One explanation for this
perception was provided by Hoy et al. (2010) who argued that it is the result of
uncertainty of climate science. Further, manifestations of climate change are
perceived to be slow and incremental which can give rise to optimism and
confidence for the future of the ski industry.
Nevertheless, Bicknell and McManus (2006) reported a shift to year-round
tourism in Australian ski resorts and interestingly found that “rather than
emphasising their vulnerability to attract assistance, these businesses emphasise their
resilience in order to maintain a perception of low credit risk” (Bicknell and McManus,
2006: p.394). This could explain a relative dearth in ski resort participant studies,
and the focus on climate modelling, as ski resort operators could perceive that the
issue of climate change (social phenomenon) is more of a risk than the physical
impacts of climate change (physical phenomenon) (Bicknell and McManus, 2006)
As a consequence, this could limit the willingness of ski field operators and ski
industry stakeholders to engage with climate change research.
Another recent study of Australia ski industry stakeholders was conducted by
Morrison and Pickering (2013b). Their study found several developments from
the previous work of Bicknell and McManus (2006), most importantly, the
acceptance of the reality of anthropogenic climate change. Ski industry
participants stated that climate change was already, or was likely to become, the
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most important issue for their region. Nearly all participants perceived that
climate change will reduce snow cover in the Australian Alps and identified
snowmaking as the main response. However both social (perceptions) and
biophysical (water availability) factors were identified by the respondents as
limitations concerning the utility of snowmaking. These could result in disputes
in Australia’s alpine regions over water access and resource allocation, as
resources become increasingly scarce in the coming decade (Morrison and
Pickering, 2013b).
In the European context, Pütz et al. (2011) conducted face to face interviews
with tourists as part of a mixed methods study at three winter tourism
destinations in the Swiss Alps during both summer and winter periods. Their
study reported that for 88% of winter tourists, snow reliability was very important
in destination choice. This is a significant finding for the ski industry, where snow
reliability is being directly threatened by climatic changes. However, this finding
was dependant on the site of interview, as family-friendly ski destinations and the
natural beauty of regions were highly desirable attributes according to their
research participants (Pütz et al., 2011). This could offer respite to the biophysical
risks associated with climate change and promotes the value of business
diversification as an opportunity to adapt to climate change. This finding suggests
that demand-side decision making could be associated with more than snow
reliability and climate alone, but a range of contextual factors contributing to the
vulnerability of a ski area, destination or region.
The importance of diversification was further highlighted by Hopkins and
Maclean (2013) in a qualitative study of Scottish ski industry stakeholders.
Investments in year-round tourism – most notably downhill mountain biking –
have reduced the vulnerability of the case study ski area to climate change
through economic diversification, hence leading to less dependency on snow
reliability and the winter ski season. Furthermore, their study identified the range
of contextual factors contributing to vulnerability in the Scottish ski industry
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including the role of increased European package holidays which lead to a
decrease in domestic visitation and difficult financial position leaving ski areas
unable to invest in new infrastructure. The backyard hypothesis (Hamilton et al.,
2007) was also reported in the Scottish context, whereby key urban centres in
Northern England and Scotland were unable to imagine the different alpine
weather conditions, leading to a misperception that the ski fields were not
operational.
4.6.2 Summary of qualitative approach
Previous research employing qualitative research methods has identified a
variety of social perceptions of vulnerability, and perceptions of adaptive
responses which can be overlooked or missed through the use of quantitative
methodologies. The present study addresses the dearth of qualitative research
through a specific focus on perceptions of both vulnerability and adaptability in
Queenstown’s ski industry. Limitations associated with qualitative methods
include the inability to generalise or gain a representative sample of perceptions.
However, due to the highly location specific nature of climate change
manifestations for the ski industry, the capacity to generalise is inherently limited.
A range of bio-physical, social, financial and organisation factors affect the
capacity of a ski field and ski destination to adapt, and thus the experienced
impacts of climate change. Consequently, qualitative methods offer the
opportunity to engage in in-depth, place- and context-specific research to address
the nuanced experiences and perceptions of vulnerability amongst stakeholder
groups.

4.7 Adaptation and adaptive capacity
Adaptation is specific to the sensitivities and vulnerabilities of the system of
interest (Smit et al., 2000). The impacts of climate change can be reduced through
the implementation of adaptive strategies (Smit, 1993, Tol et al., 1998). Climate
change adaptations are thought to moderate negative impacts, or realise the
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positive outcomes of climate change manifestations (Smit and Wandel, 2006,
Hennessy et al., 2007). There is a diversity of adaptive strategies and options
which will be affected by; the types of climate hazards, predictability of climatic
changes, non-climate conditions, place-specific actors, and governance structures
(Füssel, 2007a). The term adaptation arises from evolutionary biology and the
natural sciences and refers to the way organisms or systems cope with changes to
their environment. The term is applied on a range of scales from single organisms
to entire ecosystems (Smit and Wandel, 2006). In the social sciences, adaptation
has been used in subjects including natural hazards, political ecology, and food
security (Smit and Wandel, 2006).
Where individuals or groups are easily and quickly able to adapt to climate
change impacts, they are considered to have high adaptability, or capacity to
adapt (Denevan, 1983). Adaptive capacity is context specific and dynamic. Indeed
individual or collective capacity to adapt is influenced by economic, social,
political and institutional changes (Smit and Wandel, 2006). Therefore degrees of
climate change vulnerability can vary according to the fluctuating capacity of a
specific entity to adapt. Limits to adaptation include; perceptions of uncertainty of
the science basis and climate forecasting, the transition of adaptive capacity to
adaptive reality and a lack of regional assessment case studies (Fitzharris, 2007).
Furthermore, Smit and Wandel (2006: p.287) stated that, “most communities can
cope with (or adapt to) normal climatic conditions and moderate deviation from the norm,
but exposures involving extreme events… may lie outside the coping range, or may exceed
the adaptive capacity of the community.” Therefore, while coping capacities will vary
amongst countries, regions, communities and individuals, climate change
scenarios including increased extreme events may be beyond their present day
coping capacities.
The qualitative research studies reviewed earlier in this chapter (Chapter 4,
Section 4.6) have identified a number of barriers to adaptation articulated by ski
field operators (Bicknell and McManus, 2006, Hoy et al., 2010). The importance of
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qualitative perceptual studies for identifying barriers to adaptation is explained
by Adger et al. (2009a) who noted not only biological, economic and technological
factors limit adaptive capacity, but also ethics, knowledge, attitudes to risk and
culture. Dependant on the timing of the adaptive behaviour, adaptation can be
anticipatory or reactive. Adaptation can also be autonomous or planned based on
the degree of spontaneity with which it was enacted (Fankhauser et al., 1999, Smit
et al., 2000). Furthermore, it is widely recognised that adaptation measures are
seldom carried out in response to climate change alone (Adger et al., 2007,
Berrang-Ford et al., 2011), instead responding to a range of stressors. Adaptation
in the ski industry has been identified as largely reactive, Brouder and Lundmark
(2011) found no evidence of strategic long-term planning for climate change
amongst winter tourism operators in Sweden. Instead, they suggest that adaptive
behaviours will be incrementally adopted by tourism businesses.
A ‘U’ shaped rather than linear relationship between vulnerability and
adaptation was reported by Hoffmann et al. (2009) in the Swiss ski industry. Their
study found that those ski fields most vulnerable to climate change were not those
adapting. This concurs with Siegrist and Gutscher (2006) in their study of Swiss
flood risk, whereby those at greatest risk were not always adapting (Chapter 3,
Section 3.3.2). In this case, the use of co-benefitting adaptation measures is thought
to be of particular value. In this way, measures with non-climate change related
benefits will have the lowest implementation barriers. This could be the case with
snowmaking which has been widely adopted in the ski industry despite large
infrastructural and operational costs. As snowmaking is perceived by many ski
field operators to be a current business strategy which seeks to mitigate the risks
of weather and inter-annual variability, the implementation barriers would be
significantly reduced than if this strategy was associated with climate change risk
alone (Steiger, 2010).
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4.7.1 Snowmaking
Snowmaking is a popular technical adaptation which is used to tackle climate
variability and climate change as well as to extend the operational season length
(Pickering and Buckley, 2010). The prevalence of snowmaking in many ski
tourism destinations globally lead Scott et al. (2003) to argue that it should be
incorporated into all ski industry vulnerability assessments in order to avoid
overly pessimistic reports of ski industry climate change vulnerability. Research
has shown that snowmaking is more consistently used to mitigate the risk of
inter-annual variability and to extend season length (Pickering and Buckley,
2010). Steiger and Mayer (2008) concurred that snowmaking cannot be solely
attributed to climate change. They identified the connections between
snowmaking and tourism trends, prestige and competitive advantage to explain
the diffusion of snowmaking infrastructure in ski destinations. This aligns with
previous research and suggests that in general, adaptation strategies are rarely a
response to climate change alone (Adger et al., 2007). Incremental adaptations
with non-climate change co-benefits have been reported as having the lowest
implementation barriers (Hoffmann et al., 2009), and this could rationalise the
proliferation of snowmaking in the global ski industry. Nevertheless, the use of
snowmaking has become a contested issue, with the resource dependencies and
high infrastructural costs which could lead to maladaptive pathways.
Snowmaking is the main adaptation strategy utilised by Australia’s ski
industry (Pickering et al., 2010). Under a high emissions scenario, in order to
produce an additional 23% of snow volume by 2020, Australian ski fields will
require 71% more snow guns (Hennessy et al., 2008). Yet periods of optimum
snowmaking conditions are forecast to decline in Australia (Hennessy et al., 2003)
which could render snowmaking useless. By 2020, under a low impact scenario,
Hennessy et al. (2003) estimated a decrease of 2-7% of snowmaking hours, but
under a high impact scenario, the number of snowmaking hours decreases by 1754%. This would have dramatic effects on the physical capacity of a ski area to
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produce the minimum required snow depth for operation and raises questions
over the validity of industry investment in snowmaking infrastructure and
technologies.
Adaptation to climate change occurs in a complex and multifaceted scenario of
individual and collective capacity to adapt, competition (spatial and activity
substitution), the global economic climate, and visitor sensitivity and substitution
behaviours (Morrison and Pickering, 2013a).

Under future climate change

scenarios, the Australian ski industry would require US $100 million in capital
investment for 700 additional snow guns (Pickering and Buckley, 2010). The
infrastructural development costs suggest that snowmaking may be a short-term
strategy for ski areas in Australia (Morrison and Pickering, 2013a), with long-term
planning taking place behind closed doors. Indeed Pickering and Buckley (2010)
suggested that snowmaking could be used as a political tool to gain access to
additional water rights, government subsidies for infrastructure and reduced
electricity costs, and access higher altitude terrain. Further, requirements of water
and electricity will increase, both of which are increasingly scarce in Australia
(Pickering et al., 2010). Indeed, excessive consumption of electricity and water for
snowmaking could become less financially and socially acceptable (Pickering and
Buckley, 2010, Morrison and Pickering, 2013a).
While snowmaking continues to be the most popular adaptation measure, it
requires a large increase in snowmaking capacity to reach target snow depth
profiles (Hennessy et al., 2008). Thus investment in snowmaking technology may
mitigate the risk of diminished snow cover in Australia until 2020, suggesting a
very imminent threat to the ski industry in Australia (Hennessy et al., 2008). A
recent study in Austria reported similar findings, suggesting that snow
production would need to increase four-fold to absorb the diminished natural
snowfall (Steiger and Stötter, 2013). Furthermore, in terms of demand-side
perceptions, a study in the Swiss Alps found that summer tourists displayed
greater opposition to snowmaking than winter tourists (Pütz et al., 2011).
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Arguments against snowmaking included the over use of resources and
ecological issues. Of the winter tourists, 49% supported the use of snowmaking,
arguing that it was necessary to ensure piste quality. This study identified an
increase in acceptance of snowmaking amongst tourists than previously reported
by Bürki (2000).
In a study of New Zealand’s ski industry, Hendrikx and Hreinsson (2012)
reported that 10 sites were currently operating below the 100-day economic
viability threshold, yet in contrast to Hoffmann et al. (2009), they found that these
sites were investing in technical adaptation and using substantial snowmaking
infrastructure to decrease their level of vulnerability. This identifies the spatial
difference in responses to climate variability and change, and the operational or
institutional factors which can contribute to a ski field’s capacity to adapt.
Furthermore, the perceptions of ski industry stakeholders to climate change risk
could affect their behavioural responses, and limit the ski field’s adaptive
capacity. This was also reported by Dawson and Scott (2007) who suggested that
the ski industry consolidation experienced in the 1980s/1990s could reoccur as the
snowmaking requirement increases. This would suggest that ski fields which are
financially incapable of investing in snowmaking technologies will cease
operations. Further, as reports have suggested that visitation to lower altitude ski
fields may not be sufficient to cover the cost of the required increase in
snowmaking (Pickering, 2011), it could be argued that lower elevations will suffer
the most, and in a shorter timeframe.

Thus impacts of climate change and

capacities to adapt will be highly site and context dependent.

4.8 Climate change and New Zealand’s ski industry
The majority of New Zealand’s tourism industry is reliant on resources of the
natural environment (Hennessy et al., 2007). Research related to climate change
and New Zealand’s tourism industry has largely focused on energy consumption
and the long-haul travel requirements of most of New Zealand’s main tourism
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markets. These have included; supply-side tourism attitudes and behaviours to
climate change (Hall, 2006), perceptions of climate change and carbon offsetting
(Becken, 2004), tourist’s perceptions of climate change and air travel (Becken,
2007, Higham and Cohen, 2010, Cohen and Higham, 2011), energy consumption
of tourism activities (Becken and Simmons, 2002), accommodation sector (Becken
et al., 2001), and air travel (Becken, 2002).
Data on experienced weather trends in New Zealand are sparse. This has been
limited by the historically small number of climate monitoring stations. Recent
years has seen some investment in this area, allowing for greater monitoring of
actual climatic trends. Nevertheless, it has been reported that the mean annual
temperature in New Zealand has increased by 0.96°C in the decade from 1910 to
2010 (Wratt et al., N.D). Some of the earliest climate modelling addressing
seasonal snow in the Southern Alps of New Zealand suggested that the snow line
is likely to rise by 120 to 270m by the 2080s (Fitzharris, 2004). A rising snow line
could have serious implications for low-elevation ski fields in Queenstown’s ski
industry.

Recent research has addressed seasonal snow and climate change

(Hendrikx et al., 2012) and industry vulnerability and snowmaking capacity
(Hendrikx and Hreinsson, 2012). Hendrikx et al. (2012) reported a decrease in the
duration of snow cover, percentage of precipitation that is snow, and peak snow
accumulations at all but the very highest elevations, with the greatest decreases
occurring below 1,000 masl.
By the 2040s, at 1,000 masl, Hendrikx et al. (2012) forecasted a decrease in peak
snow accumulation of 3-44%. At 2,000 masl the change was reported as between
an increase of 8% to a decrease of 22%. By the 2090s the decrease in snow was
forecast to be more pronounced at all elevations. Thus the elevation where snow
duration exceeds 3 months will rise up to 1,750 masl (2040s) and 2,000 masl
(2090s). In Chapter 1, Table 1 outlined the elevations of the ski fields in
Queenstown and indicated that all peak elevations are below 2,000 masl, and thus
by 2090 none of Queenstown’s ski fields will be situated at high enough
128

elevations to secure 3 months of natural snow accumulation. The limitations of
this modelling should, however, be acknowledged, with many assumptions of
future scenarios including resource availability are inherent.
Fitzharris (2007: p.166) stressed that, “adaptation remains the key for New Zealand
over the next 50 years as the main way to reduce vulnerability and the risk of climate
change.” In the ski industry, this has be largely been realised as technical
adaptation through the use of snowmaking technologies. Following the
recommendations of earlier vulnerability studies (Scott et al., 2003, Scott et al.,
2006), Hendrikx and Hreinsson (2012) incorporated snowmaking into their
assessment of New Zealand ski industry vulnerability. In concurrence with
previous research they found significant increases in season length when
including snowmaking technologies. By the 2040s, under a high emissions
scenario, snowmaking could ensure over 100 operational days at all sites27 (Vance
and Whalley, 1971, König and Abegg, 1997, Elsasser and Bürki, 2002). By the
2090s however, 14 of the 20 sites are forecast to have less than 100 days of
operational snow depth.
New Zealand’s ski industry is intricately connected to that of its nearest
neighbour, Australia. Australian tourists are an on-going opportunity for the
growth of Queenstown’s ski industry, facilitated by increasing direct flights from
Australia to Queenstown airport (Air New Zealand, 2012). A key opportunity for
Queenstown is the reported relative vulnerability of Australia’s ski industry
(Hennessy et al., 2007). However due to the variety of modelling parameters
utilised in New Zealand and Australian climate modelling, a direct comparison
was not available. Hendrikx et al. (2013) overcame this barrier by utilising the
same modelling parameters for a study of Australia and New Zealand ski
industries. This allowed for a direct comparison and found, as suspected, more
pronounced changes in Australia’s seasonal snow by the 2040s. Where New
The applicability of the ‘100 operational days’ parameter for the New Zealand ski industry context
has not been empirically tested.
27
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Zealand is forecast to have 102 – 90% of current maximum snow depth in the
2040s, Australia is forecast 78-57%. By the 2090s this becomes more evident with
New Zealand at 74-46% and Australia at 29-21% of current maximum snow
depth. The modelling by Hendrikx and colleagues indicated that natural snow
depths of at least 0.30m would occur for 126-99 days in New Zealand (2040s) and
91-81 days in Australia. By 2090, it would reduce to 110-52 days in New Zealand
and 48-0 days in Australia. Nevertheless, it is important to note that snowmaking
capacity was not included in this study. In summary, snowmaking is well
established in the Australian and New Zealand ski industries at a large financial
cost and therefore experienced vulnerability may differ.
New Zealand ski industry stakeholder engagement has been in the form of
unpublished master’s theses (Reiser, 2002, Prince, 2010). Reiser (2002) reported on
a quantitative survey of ski field managers and tourists considering the resource
efficiency of New Zealand’s ski industry. This research indirectly addressed
climate change through consideration of transport and travel behaviours and ski
field energy consumption. Prince (2010), however, directly addressed demand
and supply side climate change awareness, perceptions and attitudes, along with
adaptive and mitigative responses.
Using a mixed methods approach, Prince (2010) found that just over half (54%)
of the demand-side participants thought snowmaking was an appropriate
adaptive option. Interestingly, 24% of local visitors and 32% of international
tourists had no opinion. This could indicate ambivalence towards snowmaking,
and/or a lack of knowledge about snowmaking requirements and utility. Over
50% of respondents were unwilling to pay for snowmaking in the form of
increased lift ticket prices. Australian tourists displayed the most support for the
additional snowmaking cost. This could be due to the higher price of their
domestic ski lift tickets, and the reliance of Australia’s ski industry on
snowmaking. These findings concur with previous research by Galloway (1988)
(See: Chapter 4, Section 4.5). On the other hand, domestic tourists thought that lift
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ticket prices in New Zealand were already too expensive. Motivations for travel
and the importance of snow reliability were notably absent from this study.
Qualitative interviews with industry participants identified the multiple uses of
snowmaking in Queenstown’s ski industry, including mitigating inter-annual
variability and preventing mid-season closures (Prince, 2010). Snowmaking was
also reported as ensuring snow reliability for the region, especially for loweraltitude ski areas.
Reflecting the global context, climate modelling has dominated research
addressing the vulnerability of Queenstown’s ski industry (Section 4.5 of the
present chapter). Modelling has identified decreasing snow accumulation and a
rising snow level over the next 80 years, with implications for the ski industry.
However it has also indicated that Queenstown’s ski fields should have the
technical capacity to use snowmaking technology to remain operational through
this time period, as natural snow decreases. This excludes consideration of the
non-technical aspects including social, moral and political acceptance of increased
snowmaking (see: Chapter 9). Another climate change adaptation for
Queenstown’s ski industry is the capacity to exploit the opportunities arising
from the relative vulnerability identified by Hennessy et al. (2007) and Hendrikx
et al. (2013). The complexity of relative vulnerability in the Australasian ski
industry is analysed in Chapter 8.

4.9 Summary
This chapter has identified that the tourism industry is one of the least
prepared global economic sectors in terms of climate change (Scott et al., 2012b).
While tourism sub-sectors can be either ‘weather sensitive’ or ‘climate dependent’
(Smith, 1993); the ski industry is both. Ski fields are dependent on snow to be
operational, yet they are also sensitive to weather features such as wind, visibility
and precipitation. Furthermore, the support and peripheral industry operators are
highly sensitive to weather conditions, including non-snow-reliant operators such
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as the extreme sports operators in Queenstown. Consequently, climate change
manifestations will have a considerable effect on the ski industry and related
businesses. This therefore distinguishes the critical importance of research
addressing the vulnerability and adaptability of the ski industry.
The physical, social, political and institutional manifestations of climate
change are highly place-embedded (O'Brien et al., 2007). As such, vulnerability
assessments should not be generalised, and should be considered on a local-scale.
Furthermore, the subjective social perceptions of industry stakeholders will affect
adaptive capacity and adaptive behaviours (O'Connor et al., 1999, Bicknell and
McManus, 2006, Wolfsegger et al., 2008). Yet research to-date has focused on the
technological and physical capacity to adapt, with a primary focus on
snowmaking technologies (Hendrikx and Hreinsson, 2012). There may be
opportunities arising from climate change, which individuals and communities
can exploit. In Queenstown’s ski industry an opportunity may arise from the
relative vulnerability of Australia’s ski industry, however a critical understanding
of the complexity of this relationship does not yet exist.
New Zealand’s ski industry is underrepresented in the global ski industry
literature, yet it is an economically and socially important tourism subsector.
Tourism is one of New Zealand’s largest service export markets (Fitzharris, 2007),
and Queenstown is central to the tourism industry as a popular, year-round
tourism destination. The ski industry is the keystone to Queenstown’s winter
tourism offerings, and the primary activity for winter tourists. Yet despite this
significant importance both nationally and regionally, little empirical research has
been conducted into the social perceptions of the region’s ski industry. The ski
industry in Queenstown is composed of core, support and peripheral industry
operators, all of whom have a ‘stake’ in the ongoing ski industry and therefore the
wider perceptions of the industry. Further to this, the local community and
government interact with the ski industry and should be included in empirical
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studies. The present study will address these gaps in current academic
knowledge.
Chapters 2, 3, and 4 have provided a conceptual framework for the empirical
research presented in this thesis. This conceptual framework has clearly outlined
the importance and complexity of social perceptions of climate change
vulnerability and adaptability. Furthermore, it is critically important to gain
increased comprehension of the intricate relationship between the ski industry
and climate resources. The New Zealand context has not been fully explored and
this thesis will address this important gap in the literature. The following chapter
will

introduce

and

critically

frame

the

social

constructionist

research

methodology and qualitative research methods employed in this thesis, along
with situating the 2011 ski season research context through a review of media
representations.
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Chapter structure:
5.1 Introduction
5.2 Philosophical principles
5.3 Social constructionism
5.4 Representations of the 2011
ski season
5.5 Qualitative research
5.6 Presentation of the thesis
5.7 Summary

5.1 Introduction
This chapter outlines the methodology and methods employed in this thesis.
More specifically, it introduces and examines the fundamental philosophical and
methodological principles which underpin this research, drawing together social
constructionism, environmental knowledge construction and environmental
perceptions literature to justify the use of qualitative research methods. The
realism-relativism dualism is examined, through which critiques of social
constructionist enquiry are framed. In this chapter, the utility of social
constructionist theory in relation to climate change research will be addressed.
The heterogeneity of social constructionist positioning is discussed along with the
progression towards more moderate forms of both realism and relativism through
critical realism and a moderate or contextual form of constructionism (Milton, 1996,
Bryman, 2006, Robson, 2011).
The use of social constructionism in tourism studies can be divided into two
distinct clusters; the conceptual researchers (Hollinshead, 2006) and those who
apply social constructionism to tourism case studies (Pernecky, 2012). The
research presented in this thesis contributes to the second categorisation. In
addition, this chapter will present the empirical methods employed for this thesis,
and the stakeholder categorisations, alongside a critical reading of qualitative
research. These methods were utilised to address one research aim, three
objectives and four research questions (Table 7).
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Table 7. Table of research aims, objectives and questions
Research Aim
To examine the social
perceptions of climate
change by ski industry
stakeholders in
Queenstown, New
Zealand, and how these
perceptions can contribute
to a conceptualisation of
climate change as a social
phenomenon through a
frame of contextual
vulnerability

Research Objectives
1. To explore the ways
through which
knowledge and social
understandings of
climate change are
constructed, the
interactions between
types of information
sources and the way
information sources are
perceived by nonscientific communities
1.

To identify the
perceived risk of
climate change to
Queenstown’s ski
industry

2.

To investigate the
adaptation strategies
used by Queenstown’s
ski industry to reduce
the risk of climate
change and exploit the
opportunities

Research Questions
a.

How do nonscientific
communities
construct
understandings and
social perceptions of
climate change?

b.

How is the risk of
climate change
perceived by nonscientific
communities and
understood by
scientific
communities?

c.

Does a
conceptualisation of
relative vulnerability
provide opportunities
for Queenstown’s ski
industry as a result of
climate change
manifestations?

d. What are
Queenstown’s
current adaptation
strategies and are
they perceived to be
sustainable in the
long-term?

5.2 Philosophical principles
A research paradigm represents a world view or a set of beliefs about the
world (Burrell and Morgan, 1979). There is a philosophical need for research to be
grounded in an appropriate paradigm (Denzin and Lincoln, 2002). Thus the
research paradigm will have implications for the way the researcher conducts the
research programme. Further to this, a paradigm is a collection of beliefs, values
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and techniques which are shared by a community of scholars (Kuhn, 1996).
Within a particular theoretical research context, the research paradigm defines the
ontological

(world

view),

epistemological

(knowledge

construction),

methodological (data collection approach), and axiological (values and ethical)
positioning of the research and the researcher (Jennings, 2005).
German philosopher Wilhelm Dilthey (1833–1911) argued that natural reality
and social reality are not the same, and therefore require distinct methods of
enquiry; providing the foundation of positivist and interpretivist research
paradigms. As the two main research paradigms, positivism and interpretivism
are often viewed as philosophically incompatible (Blaikie, 1991). The positivist
approach to research has historically been the standard philosophical positioning
of the natural sciences (Robson, 2011), although it is also utilised in social science
research (Denzin and Lincoln, 2005). The positivist paradigm contends that, “there
is a reality out there to be studied, captured and understood” (Denzin and Lincoln,
2005: p. 11). Interpretivism, on the other hand, argues that the way the world is
viewed and known is through the social context which is predicated by belief
systems, governance frameworks and economic modes of production (Robbins et
al., 2010).
Binary opposites dominate the philosophical principles, the research processes
and the social sciences; relativism/realism, cognitive/material, subject/object
(Redclift and Woodgate, 1997: p.61). Yet even relativist constructionism has some
roots in a realism, since knowledge of environmental phenomena evolves from
scientific discovery, documentation and predictions (Taylor and Buttel, 1992,
Hannigan, 1995). This can be aligned with the scientific ‘discovery’ and subsequent
dominance of science in the climate change discourse. Redclift and Woodgate
(1997) called for a progression beyond dualisms, towards a more cooperative
relationship, where environmental research from both the natural and social
sciences can cooperatively address the same research questions.
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5.3 Social constructionism
Social constructionism has been used to understand a wide variety of complex
social issues, including: sexuality (Kitzinger, 1987), race (Ferrante and Brown,
1998), and eating disorders (Hepworth, 1999). As a methodology, it “rejects the idea
that knowledge can be divorced from social experience and access objectively an external
reality” (Jones, 2002: p.248) and questions the idea of an ‘objective fact’ (Burr, 1998).
However, defining a social constructionist positioning is complex due to its focus
on interpretive flexibility (Lynch, 1998). Thus a definitive definition is
counterintuitive, and the cause of misunderstandings about the utilisation of a
social constructionist research paradigm in environmental discourse.
Due to the variety of sub-categorisations of social contructionist thought, it is
necessary to define the researcher’s particular viewpoint (Burningham and
Cooper, 1999). For researchers to define themselves as a ‘social constructionist’ does
little neither to aid either the paradigm or the researcher’s audience, nor to reduce
the perceived ambiguity associated with the concept (Pernecky, 2012). This thesis
aligns with Bickerstaff and Walker (2003), whereby the ontological existence of
climate change is implicit. The social construct is the socially and culturally
embedded values, meanings and definitions of the discourse. Weber (2010: p.332)
referred to this positioning as; “a constructivist account of human perception and
action that acknowledges the power of individual, social and cultural forces, without
denying the reality and power of external, physical and environmental forces.”
This thesis specifically addresses perceptions and understandings about
climate change in Queenstown’s ski industry. It therefore aligns with a social
constructionist positioning where understanding is the key purpose (Robson, 2011).
As discussed in Chapters 2 and 3, this thesis focuses on the social phenomenon of
climate change; the way it is individually and collectively understood by a range
of stakeholder categorisations (See: Section 5.5.3 of the current chapter).
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Consequently, it is concerned with the construction of climate change as a social
phenomenon (Demeritt, 2001b, 2006, Pettenger, 2007, Hulme, 2009).
Social constructionism is not a homogenistic research paradigm, indeed there
are a variety of ways of enacting constructionist research. Social constructionism
does not strive for one external reality or singular truth, thus as a paradigm there
is no list of assumptions, values and logic to which a social constructionist must
adhere (Gergen and Gergen, 2003). Jones (2002: p.248) noted that, “different types of
social constructionist thought may be uncovered that rest on different epistemological and
ontological foundations.” For example, strong or extreme social constructionism is, at
its most basic, characterised by ontological and epistemological relativism. Vogel
(1996) advocated an extreme form of social constructionist thought, which
perceives no nature beyond that which is socially constructed. Pertaining to this
view, Vogel (1996) expressed a hope that humans would take responsibility for
the world, rather than believing they are powerless to change uncontrollable
external forces. This positioning has credence in environmental issues, as
ambivalence and powerlessness are often discussed with relation to the public’s
perceptions of climate change (Aitken et al., 2011). Yet the very framing of actors
or groups of actors as ‘powerless’ is thought to reduce agency, subconsciously
suggesting that action is futile (Burr, 1998).
It is argued that within the social sciences there exists a “continuum of
acceptance of social constructionist and relativist ideas, and people vary in the distance
along that continuum that they are prepared to travel” (Burr, 1998: p.15). Along this
continuum lies an alternative social constructionist paradigm (Jones, 2002),
labelled

moderate

(Milton,

1996)

or

contextual

(Hannigan,

1995).

This

conceptualisation of constructionism distinguishes diverse world views as being
different interpretations and meanings (rather than truths) of a common reality.
Further, this style of social constructionism indicates that meaning is constructed
by human interactions and interpretations (Robson, 2011). It has been argued that
the majority of empirical studies addressing environmental geography and
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sociology of science employ a moderate or contextual version of social construction
(Bickerstaff and Walker, 2003).
There has been a distinct and notable transition in the literature, with the
1990’s promoting and reinforcing the dualistic, opposing viewpoints, through to
the present day where more moderate forms have identified similarities between
the two main paradigms (Bryman, 2006, 2008). Many constructionists distance
themselves from ontological relativism

while defending

epistemological

relativism (Dunlap, 2010). This was evidenced by Bickerstaff and Walker (2003)
who, in a study of air pollution risk, accepted the ontological objective existence
of air pollution, but argued that its conception and classification were socially
contingent. Consequently, the way people make sense of air pollution and come
to know about it are socially mediated.
5.3.1 Social constructionism and environmental discourse
Since research into the wider environmental change discourse and more
specifically climate change, has been dominated by the physical sciences, it has
been claimed that social scientists are often working to a natural science research
agenda (Lutzenhiser, 1994, Redclift and Woodgate, 1997). Indeed it is the case
that, “unfortunately, sociologists far too often end up as “under-labourers” in this
endeavour, being viewed as supporting actors in a cast dominated by natural scientists
and environmental policy makers” (Hannigan, 1995: p.2). This has therefore
contributed to under-representation of social issues, perceptions and behaviours
related to climate change and these represent substantial gaps in the current
literature.
However, social constructionism has been critiqued for its utility in
environmental problems (Milton, 1996, Burningham and Cooper, 1999, Jones,
2002). In particular, it has been stated that social constructionism cannot
contribute to understandings of environmental issues. Critiques commonly posit
social constructionism as both epistemologically and ontologically relativist,

142

neglecting the aforementioned broad spectrum of constructionist thought (Jones,
2002). Critiques of relativism and in turn, social constructionism suggest that this
positioning can lead to political quietism (Burningham and Cooper, 1999) and can
distract from activism. Indeed Williams (1998: p.482) stated that, “failure to turn
our attention toward global climate change, for example, may indeed have very adverse
consequences, even if we do not understand the exact or “true” nature of the problem at
hand.” Thus an objective ‘true’ knowledge of climate change is not required in
order to take decisive action. Nevertheless, critiques of social constructionist
perspectives in environmental issues are formulated based on conceptual rather
than empirical application of social constructionist thought (Burningham and
Cooper, 1999). Indeed, Burningham and Cooper (1999: p.303) found little
evidence of the “realist characterisation of social constructionism.”
Another critique of social constructionism’s utility in environmental discourse
is the perceived denial of the ontological reality of environmental issues
(Burningham and Cooper, 1999, Demeritt, 2001a). For example Chambers (2007:
p.109), stated that social constructionism ‘‘must acknowledge that the belief in a better
world necessarily implies the existence of a real reality.” Thus ontologically, it has been
argued that social constructionism relativises environmental knowledge and can
reduce the perceived seriousness of imminent objective dangers or risks by
declaring the existence of multiple subjective realities (Bickerstaff and Walker,
2003).
5.3.2 Social construction and knowledge
Williams (1998: p.476) noted that social studies of large environmental issues
are predominantly concerned with a question of epistemology; “how do we know
what we know about the state of environmental problems?” This epistemological
concern predicates sociological research of environmental problems such as
climate change. The role of the researcher in a social constructionist paradigm is
to understand the multiple social constructions of meanings and knowledge
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(Robson, 2011). In turn, social constructionism provides the space to discuss the
communal interactions which add value and prominence to some issues over
others by considering the way the knowledge is constructed.
Furthermore, experience of environmental issues has a central role in the
development or construction of knowledge, for non-scientific communities (See:
Chapter 3, Section 3.2.3). Yet when the general public becomes aware of an
environmental problem the issue does not become more ‘real’, only awareness to
the issue increases (Williams, 1998). Environmental phenomena are characterised
through prior experiences, and stock knowledge which is often derived from
teachers and parents under the guise of ‘common sense’ (Williams, 1998). It is
argued that climate change is on the ‘margins of observability’ (Jones, 2002); as such
it can be argued that it possesses a higher propensity to being socially constructed
than more physically observable and less ambiguous phenomena. As phenomena
become more socially constructed, it becomes increasingly valuable to include a
range of actors into research endeavours to negotiate outcomes (Jones, 2002), both
influenced by and influencing ontologies and ideologies. Raskin (2002: p.4)
suggested that:
Knowledge is a compilation of human-made constructions. Such
constructions are heuristic fictions useful for understanding the world. In
this regards, epistemological constructivism sees knowledge schemes as
being classifiable as more or less viable rather than more or less accurate.
People cannot know for certain if their constructions correspond to an
independent reality, but they can know if their constructions work well
for them.
Blaikie (2007) continued that observations are both theory-laden, and
requiring interpretation, therefore knowledge should be treated as tentative and
open to revision. Moreover, the construction of knowledge is an integrated
component of understanding climate change. Grothmann and Patt (2005: p.205)
asserted that, “people’s perceptions of risk or adaptive capacity with regards to climate
change are influenced and shaped by what they hear about climate change in the media,
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from friends, colleagues, neighbours or public agencies.” This thereby recognises the
many dynamics which influence perceptions and the construction of their
knowledge (See: Chapters 3 and 6). Even scientific ways of knowing rely on social
context in the form of social concepts, constructs and histories (Robbins et al.,
2010). When it comes to knowledge about climate change, Lever-Tracy (2008)
suggested that the social sciences have been unable to evaluate the truth claims
made by natural scientists.
Further, it is argued that all knowledge is, in some sense, socially constructed,
as knowledge cannot be objectively created as ‘absolute truth’ (Dickens, 1996,
Burningham and Cooper, 1999). From an epistemological view point, social
construction has been posited as an attack on science (Gross and Levitt, 1994,
Bickerstaff and Walker, 2003). It has been argued that social constructionism gives
too much prominence to “situatedness” and “positionality”, making all knowledge
claims equal (Dunlap and Catton, 1994, Bickerstaff and Walker, 2003). The
research presented in this thesis follows the social constructionist tradition
identified by Demeritt (2001) whereby the vital role of the physical sciences
within the climate change discourse is appreciated, and the challenge is seen to lie
in the interpretation and integration of climate change science into the public,
social sphere.
5.3.3 Constructionism and constructivism
Social constructionism and constructivism are often used interchangeably in
academic literature (Pernecky, 2012); however there are nuanced differences in
meanings.

Crotty

(1998)

distinguished

between

constructionism

and

constructivism proposing that the former is the collective and socially embedded
creation of meaning, in contrast with the latter which is associated with individual
cognitive processes and creation of a unique reality. Smith (2005a: p.4) argued
that there are more substantial differences and identified “significant differences of
origin, emphasis and intellectual or ideological operation.” However, this distinction is
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not consistently applied throughout the social sciences (Pernecky, 2012). Crotty
(1998) characterised

constructivism as being associated with knowledge and

cognition, while constructionism, “is a more culturally focused and politically engaged
– or as it is variously claimed or complained, ‘critical’ – set of views” (Smith, 2005a: p.5).
The prefix social is often used to create difference between the individual and
the socially constructed, however Hacking (1998: p.49) warned that, “most items
said to be socially constructed could be constructed only socially, if they are constructed at
all. Hence the epithet ‘social’ is usually a tautology which should be used sparingly and
only for emphasis or contrast.” Nevertheless, the different interpretations and utility
of constructionism and constructivism are widely considered to be unavoidable
(Gergen, 1998, Hollinshead, 2006).

5.4 Representations of weather and climate: Queenstown in 2011
The details of the study area, Queenstown, have been outlined in Chapter 1.
Queenstown is a popular bi-modal tourism destination (Scott and McBoyle, 2001),
well known for its adventure tourism and alpine vista. During the winter months,
the ski industry is Queenstown’s main attraction, and generates significant
domestic and international visitors, predominantly from Australia. The fieldwork
for this thesis was conducted prior to, during and after the 2011 ski season.
During 2011 there was a series of unique environmental events, individually
problematic and collectively disastrous for Queenstown’s tourism industry;
1. Beginning in December 2010, Queensland (Australia) suffered major
flooding including in its main urban centre, Brisbane (Australian Red
Cross, 2012, Box et al., 2012).
2. In January 2011, major flooding caused damage in Victoria, Australia28 (Box
et al., 2012, Disaster Assist, 2012)

The cumulative financial impact of the two Australian flooding events was estimated to be AUS
$6 billion (Box et al. 2012).
28
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3. On February 22nd 2011, a strong earthquake occurred in Christchurch, the
gateway city to the South Island of New Zealand, with implications for
inbound tourism (Becken et al., 2011, Orchiston, 2012).
4. In June 2011, a volcanic eruption in Chile grounded trans-Tasman and
New Zealand domestic flights (BBC News, 2011).
5. An inversion layer, high temperatures and low precipitation delayed the
start of the 2011 ski season in New Zealand.
While each of these factors contributed to a complex research context for this
thesis, the effects of each event are difficult to detangle. However, this section will
focus on the media representations and reporting of the extreme and unique
climatic events which manifest during the 2011 ski season. Reflections will be
made of the media’s reporting of weather events during the early ski season
months of June and July 2011. In the 2011 ski season, Queenstown’s ski fields
experienced a substantial delay in average opening dates (Stewart and Cook,
2011). This was due to climatic events which not only caused a lack of natural
snowfall, but also prevented the use of adaptation measures to ameliorate the
effects of adverse weather. Snowmaking technology was immobilised by
inoperable atmospheric conditions. These conditions included an inversion layer
(Lecomte et al., 1998), which resulted in warmer temperatures at high altitudes
(>1,000 masl) than in the townships (520 masl). Consequently Queenstown’s six
ski fields opened up to one month later than scheduled (100% Pure New Zealand,
2011, Southland Times, 2011). Furthermore, many ski fields opened with a
skeleton operation of artificial snow on main trails only. This had implications for
transient workers as well as the local community, with low domestic and
international (specifically Australian) tourist numbers (Roxburgh and Ibbotson,
2011). The 2011 ski season was well documented in local, national and
international media (Table 8).
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Table 8. Local, regional and national newspaper coverage of ski season 2011
(2nd June – 29th September)
Date
(2011)
2nd June

Source

Scale

Page
number
11 (front
page of
Regions
section)

Title

Quotes from article

Themes

Otago
Daily
Times
(ODT)

Regional

“Ski
field’s
opening
delayed”

“The first day of winter yesterday was,
ironically, greeted in Queenstown with a
balmy temperature of about 15°C…”

Unseasonable
weather

8th June

ODT

Regional

13 (front
page of
Regions
section)

“Ski
fields
held up by
warm
weather”

“The unseasonably warm weather which
marked the 2011 autumn has continued
into the first month of winter, frustrating
Southern Lakes ski field operators…” “’it’s
far from winter – the temperatures are
very autumn-like. It’s incredibly unusual
but as ski field operators the weather is
one thing we can’t control’ (Ski operator
quote)”

Unseasonable
weather

9th June

New
Zealand
Herald

National

Online

“They’re
skiing in Oz,
but there’s no
snow
at
home”

“As New Zealand ski field delay opening
because of unseasonably warm weather,
some Australian reports have surprised
the market by opening in late autumn.”

Relative
conditions
(scale)

20th
June

ODT

Regional

11 (front
page of
Regions
section)

“Closed
ski
fields
bring
frustration”

“Snowmaking equipment cannot be used
because of the high temperatures”

Limits
to
snowmaking

22nd
June

ONE
News

National

Online

“Queenstown
feeling
the
pinch as snow
stays away”

“And to further challenge the ski fields, it
is not possible to make snow because of
temperature inversions where it is actually
colder on the ground than it is up the
mountain.”
“…the Australian market, which makes up
60% of visitors, is crucial to the industry,
but with Australian school holidays
starting this weekend, things are looking
uncertain.”

Limits
to
snowmaking

“Snowless ski
fields
in
limbo”

“It is thought to be the latest start to
winter in 50 years – and it is beginning to
have major repercussions.”
“’It’s really frustrating… but what can you
do?’ (ski field manager)”

Helplessness

“No
snow:
Mother
Nature’s cruel
blow”

“Unseasonably warm weather is keeping
skiers off the slopes and putting pressure
on the multimillion dollar ski industry at
popular tourist destinations around New
Zealand.”

Unseasonable
weather

23rd
June

23rd
June

ODT

New
Zealand
Herald

Regional

National

Front
page

Online

Impacts

Impacts

Impacts

24th
June

Wanaka
Sun

Local

Online

“The waiting
game”

“’But the reality is we usually kick in
around July. I don’t believe it’s having a
major impact on revenue.’ [chambers of
commerce]”

Optimism

25th
June

ODT

Regional

17 (front
page of
Regions
section)

“Sparks,
humour
launch”

“The 2011 event [Queenstown Winter
Festival] got off to an auspicious start last
night, proving that winter is not just about
snow.”

Non-snow
activities

at
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29th
June

Mirror

Local

Front
page

“When will it
come?”

“The unseasonably warm weather has
kept the ski fields shut and workers…
struggling.”

Impacts

7th July

The News
Lakes
District

Local

Front
page

“Lunch but no
ski field work
yet”

“It was the first time in the field’s history
that it had relied entirely on snowmaking
to open.”

Reliance
on
snowmaking

8th July

Queensto
wn Times

Local

Front
page

“At last”

“Winter arrived in emphatic form for
Queenstown’s ski fields yesterday with
thousands of snow-lovers out to make the
most of at least 17cm of fresh powder.”

Arrival
snow

of

8th July

ODT

Regional

Front
page

“Ski
fields
welcome snow
but
some
roads closed”

“’It’s absolutely a huge relief’ (industry
representative)”

Arrival
snow

of

9th July

The
Southland
Times
(Local
edition)

Local

Front
page

“It’s all white
now…”

“’The last couple of years have been
record starts so we can’t really compare
this year to them but we have had 25cm of
snow over the last couple of days’ (ski
field manager quote).”

Variability
snow

of

14th July

Mountain
Scene

Local

Front
Page

“Wild winter
wonderland”

Unusual
weather

26th July

ODT

Regional

11 (front
of
Regions
section)

“Chains
essential
as
snow blankets
Wakatipu”

“’It’s certainly the longest period of
snowfall that I can recall – and I’ve been
living here since 1962.’ (Local resident)”
“The extraordinary dump follows the
worst start to the ski season in 20 years”
“’While it’s disruptive, it’s great news for
the ski fields…’ [Airport CEO]”

15th
August

ODT

Regional

Front
page

“Blizzard
conditions
stay”

“Snow left hundreds stranded at
Queenstown Airport yesterday and roads
throughout the region were closed last
night, but forecasters warn the worst is yet
to come.”

Unusual
weather

29th Sept

ODT

Online

“Ski
season
tough: CEO”

“June’s third highest temperatures
rendered the company’s snow-making
infrastructure “useless”, leaving hundreds
of staff jobless.”

Impacts

Regional

to

Unusual
weather

During the 2011 ski season (June to September) media sources were reviewed
and collected by the author. These sources covered local (Queenstown region),
regional (Otago region), national (New Zealand) and international (Australia)
media. Where possible printed versions of the reports were obtained however
online editions were also used. The distinction between printed and online
versions is outlined in the page number column of Table 8. The main themes of
the articles are listed in Table 8, the first theme ‘unusual weather’ aligns, to some
degree, with the ‘current weather’ frame identified by Kenix (2008) (Table 3, Section
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3.2.3)29. In addition, themes from the media reporting included; relative snow
conditions, limits to snowmaking, impacts (economic and social), helplessness,
optimism, non-snow activities, reliance on snowmaking and the arrival of snow.
Media sources highlight the ‘unseasonably warm’, ‘very unusual’ weather during
June and July 2011, and although the local and regional news outlets made no
mention of the Australian ski industry, national media identified that Australian
ski fields had opened earlier than usual, highlighting the importance of relative
conditions in the Australasian context. This could have implications in terms of
tourist’s perception of snow reliability for New Zealand ski destinations. North
Island based ski tourists may modify their travel behaviours substituting skiing in
Queenstown with another location (such as Australia), or a different activity (such
as beach holiday). By early July, the language used in media reporting was more
emphatic. This is evidenced through comments such as; “Queenstown and
Wanaka’s ski season snow crisis” (Lamont, 2011). However, once the snow arrived
Queenstown was referred to as a winter wonderland, as “Famine turns to ‘feast’ as
snow blankets area’s ski fields” (Cook, 2011). Nevertheless, the turbulent weather
conditions did not end there, snow storms in early July lead to transport and
infrastructural problems for Queenstown’s ski industry with flights to and from
Queenstown Airport cancelled. Again however, the industry remained positive in
its media commentary suggesting that although the storms were preventing the
fields from opening, at least the ‘raw materials’ were now available. The language
of the local, regional and national media constructed realities of unusual and
uncontrollable weather. Implications for the local region were highlighted by the
media, and identified the economic and social importance of the ski industry for
the region’s permanent and transient communities.
The thematic coding of these newspaper documents was done without consideration of the
media frames from Kenix (2008). The newspaper reports were coded literally and freely. As
explained by Charmaz (2005: p.517), “the codes are active, immediate, and short. They focus on defining
action, explicating implicit assumptions, and seeing processes.” Table 8 presents an indication of the
range of themes which emerged from this process. Further research could develop this table and
critically examine the types of discourses emerging from the media representations.
29

150

Hamilton et al. (2007) have previously indicated that skiers do not adapt to a
poor ski season start by skiing more later in the season, thus suggesting decreased
skier days will be experienced in these circumstances. This occurred in New
Zealand during the 2011 ski season, with an 8% reduction in the percentage of
international skier days, from 36% in 2010 to 28% in 2011 (New Zealand
Snowsports Council, 2012). The skier visit statistics also reported a 3% decrease in
skier days from 2010 to 201130. However, this is not an accurate guide as the
number of skier visits in 2011 also included visits to SnowPlanet, an Auckland
based indoor ski area, which had not previously been included in the national
data. Correspondence with SnowPlanet indicted 114,980 visits in the year ending
December 2011 (SnowPlanet, 2012). When this number is deducted from the New
Zealand Snowsports Council figures, the decrease in visitor numbers between
2010 and 2011 is far higher at 10%. The 8% decrease in international visitors could
be associated with the combination of events listed earlier in this section. It could
be the result of Australian events (flooding), risk perception (Christchurch
earthquake), delayed or cancelled flights (volcanic eruption and subsequent ash
cloud) or snow availability31 . This will be, to some degree, determined by tourist
motivation to travel to Queenstown, and this is investigated further in Chapter 8.
According to Kenix (2008), there are 10 typologies of media frames of climate
change (See: Chapter 3, Table 3). It is argued that media frames of climate change
target a range of public perceptions as well as contributing to the construction of
public understandings (Kenix, 2008). Social constructionist theory states that
knowledge is not developed by objective facts, and cannot be distinct from social
experience. Although the media representations do not explicitly discuss climate
change, the narratives are aligned with those commonly used to discuss climate
change including unusual weather, limits to adaptation (snowmaking), and
optimism. Further, media interest in the Queenstown ski industry affirms the

30
31

From 1,427,000 skier days in 2010 to 1,390,000 skier days in 2011.
Either decreased New Zealand snow or the increased domestic (Australian) snowfall.
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importance of the tourism sub-sector to the region. The reduction of both
domestic (-10%) and international (-8%) skier numbers during the 2011 season is
additional evidence of the risk of decreased snowfall and unseasonable or
unusual weather on the industry. This could make Queenstown’s ski industry
appear increasingly fragile, which could have implications on tourist’s
perceptions of snow reliability and the finance sector’s willingness to invest in
infrastructural developments. Nevertheless, research in Austria has reported
increased investment in snowmaking technology following seasons of low snow
fall (Steiger, 2011). Media releases from NZSki (Owning Company of The
Remarkables and Coronet Peak) did not indicate increased snowmaking for the
2012 season (NZSki, 2012).

5.5 Qualitative research
The popularity of qualitative research methods has increased over the past 30
years (Alasuutari et al., 2008). A constructionist research paradigm identifies the
existence of multiple realities, which are constructed through social interaction.
As such, this paradigm has been principally associated with qualitative research
methods (Denzin and Lincoln, 2002). Qualitative research emerged in response to
the limitations of natural science methodologies in social research settings.
However it is “still subject to debates about definitions, applications, acceptability and
evaluation” (Jamal and Hollinshead, 2001: p.65). Whereas quantitative research is
based on numerical measurement seeking replicable analyses, qualitative research
covers a wide range of approaches which preclude numerical measurement (King
et al., 2001).
Despite the assumption that qualitative research is ascribed to a particular
world view, Denzin and Lincoln (2002: P. X) asserted that, “qualitative research has
become an umbrella term encompassing a wide range of epistemological viewpoints,
research strategies and specific techniques for understanding people within their natural
contexts.” Qualitative research gives researchers an insight into the how and why of
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perceptions and behaviours (Kachel and Jennings, 2010). Quantitative research,
on the other hand, can provide knowledge of intended behaviours and
categorised perceptions, but affords less to the critical questions of why people
have these perceptions and behaviours. Indeed, for risk perception studies,
quantitative surveys “have inherent limitations when it comes to capturing complex
processes of social interaction” (Bickerstaff, 2004: p. 830). For example, Basit (2003:
p.151) noted that,
While it may be interesting to know how many people feel positively or
negatively about something, this is not the intention of qualitative
enquiry. The idea is to ascertain ‘what’ they feel, and ‘why’ they feel that
way. This will also incorporate ‘who’ feel the way they do, and ‘where’,
‘when’, and ‘how’,” thus it is the quality and richness of the response to a
social situation which we should focus on.
Consequently, qualitative research methods were chosen for the present thesis
for three main reasons;
1. To uncover what stakeholders understand about climate change, why they
perceive climate change (and its risk) in this way, and how they come to
know about climate change.
2.

To add contextual details to current modelling dominated ski industry
research and to contribute to the body of ski industry climate change
vulnerability research with a qualitative perceptual study.

3. To fulfil the research objective of examining the social perceptions of
climate change by a wide range of ski industry stakeholders to uncover
multiple realities and associated perceptions of climate change.
Qualitative research was considered to be more appropriate for this study as it
allows for the richness, depth, nuance, context, multi-dimensionality and
complexity not only to be explored but emphasised (Mason, 2002). Qualitative
methodologies concern themselves with how the world is perceived, understood
or constructed, therefore it is a method well suited to illicit perceptions of climate
change vulnerability and risk. The construction of knowledge through researcher
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interpretation and participation is a recognised element of this methodology.
Qualitative research methods move towards a ‘co-production of knowledge’ as these
methods allow more detail in understanding the participant’s perspectives on a
particular issue (Carney et al., 2009).
Filstead (1979: p.35-36) suggested that, “the qualitative paradigm does not conceive
of the world as an external force, objectively identifiable and independent of man. Rather,
there are multiple realities.” This thesis seeks to understand the multiple realities
and ways of knowing about climate change in the ski industry and is therefore
well suited to this paradigm. Ontologically speaking, individual and social
constructions of reality lead to multiple realities and multiple truths (Sale et al.,
2002). As reality is understood to be socially constructed, it is fluid and changing.
Guba and Lincoln (1982: p.57) stated that qualitative researchers focus on the
complementary and interrelated nature of multiple realities where “each layer
provides a different perspective of reality, and none can be considered more “true” than
any other. Phenomena do not converge into a single form, a single “truth” but diverge
into many forms, multiple “truths”.” Thus rather than searching for truth, the focus
of this research is to identify the various ways that non-scientific communities
come to know about climate change and form perceptions on risk to
Queenstown’s ski industry.
5.5.1 Research methods: semi-structured interviewing
In order to explore stakeholder’s perceptions of climate change, a qualitative
research methodology was adopted utilising in-depth, face to face, semi
structured interviews (Mason, 2002). Qualitative research methods were selected
due to the complexity of public understandings and perceptions of environmental
discourse, and since “environmental knowledge is hard to measure” (Robbins, 2000:
p.132). Therefore face to face discussions allow a deeper analysis of perceptions
and understandings. The use of semi-structured interviews aligns with the
constructivist and interpretivist paradigms, which ontologically recognises
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multiple perspectives, is epistemologically subjective, and methodologically
supports qualitative principles (Jennings, 2005, Robson, 2011). In the space of ski
industry climate change vulnerability, significantly less academic attention has
been shown to qualitative approaches, which is surprising given the subjectivity
of perceptions, the complexity of behaviours and the multifaceted nature of the
climate change discourse.
Semi-structured interviews were used in this research to gain an insight into
the participants’ perceptions and understandings of climate change, associated
risks and adaptations for the ski industry. Semi-structured interview techniques
provide a method of engaging with participants’ perceptions and beliefs as stated
in their own words and “enabled more in-depth elicitation and contextualisation of
meanings attached to risk” (Bickerstaff, 2004: p.830). This allows for an increased
understanding of the contradictions which exist in how people view and in turn
represent the world (Potter and Wetherell, 1987). Through semi-structured
interviews it is possible to identify the ways in which participants have
constructed their understanding of climate change through their personal
experiences, values and knowledges. This depth of understanding is unobtainable
through quantitative methods (Bickerstaff, 2004).
5.5.2 Interview methodology
During the planning stage, themes were identified through the literature,
which were then developed into research questions. Research questions were then
refined into interview questions (Gibson and Brown, 2009). An individual
‘research objective to interview question matrix’ sheet was developed for each
stakeholder categorisation (Appendix 1a-e). Interview questions differed between
the stakeholder categorisations, while maintaining consistent themes to address
the aims and objectives of this research. An example list of interview questions
can be found in Appendix 2. Information sheets were provided to all participants
prior to the interview and again, in print, during the interview, at which time all

155

participants signed consent form. Examples of the information and consent forms
are available within the Ethics Approval forms in Appendix 3a-b.
While the interview questions were generally asked in order, a natural flow of
dialogue was encouraged during the interview and thus the semi-structured
nature of the interview allowed sufficient flexibility in response to the
participant’s behaviour and to follow any particularly important avenues of
conversation lead by the participant. Thus rather than asking a series of questions,
the researcher listened to the answers and responded with the next question
based on what had been said, as in a normal conversation (Rubin and Rubin,
2011). Where the conversation deviated from topic, the interviewer guided the
participant back to the research focus.
This research was conducted from a non-activist position and in line with
social constructionist theory and epistemological relativism, sought to understand
and elicit the subjective and multiple perceptions of the research participants.
While the positionality of the researcher is that of an individual concerned about
the impacts of climate change on the ski industry, and society more generally, this
research co-produced knowledge through in-depth communication. Furthermore,
interview questions were modified throughout the fieldwork programme in
accordance to previous interviews. This aligns with a key feature of qualitative
methodologies, where interpretation and analysis run concurrently with the
interview programme (Lofland & Lofland, 1994; Silverman & Marvasti, 2008). The
interpretation and analysis processes of this research are discussed further in
Section 5.5.4 of this chapter.
Between April and October 2011 a total of 55 qualitative interviews were
conducted, during three rounds of fieldwork. The rationales for the fieldwork
dates are presented in Table 9 along with details of the stakeholder
categorisations involved in each round of fieldwork. Each interview was
conducted face to face by one researcher (the author) and was digitally audio-
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recorded. This enabled accurate recording of the interview dialogue, which
permits the use of verbatim quotations direct from the research participants
(Saunder et al., 2000). Further, this method allows the interviewer to focus on
conducting the interview (Robson, 2011). The 55 interviews ranged in length
between 632 and 90 minutes.

Explanation for the use of “short” or “flash” interviews (Chapman, 1999) is in section 5.5.3.3 –
Tourists.
32
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Table 9. Table of fieldwork periods, locations, stakeholder groups and rationales
Fieldwork
period

Location

Stakeholder
groups

Rationale for timing

Rationale for location

April

Queenstown
Lakes region

Industry;
core, support
& peripheral

April was selected to
commence fieldwork as
it was prior to the 2011
ski season, and not yet a
peak period for ski
industry operators.
Additionally it was
perceived to be long
enough since the 2010
season that participants
would not reflect solely
on the previous season’s
snow conditions.

Interviews were
conducted at the
research participants’
workplace or a coffee
shop. In order to access
the participants it was
important to be available
to meet at the
participant’s
convenience.

The second fieldwork
period was designed to
be during the ski season,
and aligned with
Australian school
holidays to target
international skiers.

To access the industry,
community, science and
tourists, Queenstown
was the most suitable
location. However due
to the researcher being
placed in Dunedin at the
University of Otago,
some interviews were
conducted there also.

The third fieldwork
period was designed as a
result of the engagement
with Australian skiers in
fieldwork round two.
Thus the timing was
dictated by planning,
with the aim of
conducting the
interviews before the end
of the Australian ski
season, to ensure that the
weather in Sydney was
not too hot to be
discussing snow.

Sydney was selected as
an east-coast, highly
populated Australian
city with direct flights
into Queenstown
airport. Further, it had a
more temperate climate
than Queensland where
high temperatures
would be expected in
October potentially
causing difficulty for the
research.

Government
Community
Science

June-July

Queenstown
Lakes region
and Dunedin

Industry;
peripheral
Tourists;
domestic &
international
Community
Science

October

Sydney,
Australia

Tourists;
international

Due to the author’s proximity to the fieldwork sites in New Zealand
(Queenstown and Dunedin), multiple rounds of fieldwork could be used. Core
industry interviews were scheduled for the period prior to the ski season, long
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enough from the previous season to limit reflections on the single 2010 season
and close enough to the 2011 ski season that ski field operators were considering
future seasons. Thus the core industry interview dates were prioritised during the
first round of fieldwork.
5.5.3 Participant recruitment
To gain a wide variety of perspectives the research engaged a range of
stakeholder categorisations (Figure 5). Hage (2010) suggested that in order to
produce relevant forms of knowledge, knowledge creation must move beyond
scientists to include societal stakeholders and citizens. Research participants were
purposively sampled (Mason, 2002, Patton, 2002) and recruited based on their
stakeholder categorisation. Thus this research does not correspond to a
representative or random sampling strategy. An exploratory approach was used,
whereby the researcher relied on their own expert judgement to select
participants that were part of the required population (Singleton Jr. and Straits,
2010) and to satisfy the needs of the project (Robson, 2011). A purposive strategy
ensured representation from all predetermined stakeholder categorisations, after
which a snowball sampling technique (Biernacki and Waldorf, 1981, Noy, 2008)
was utilised where appropriate.
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Figure 5. Stakeholder categorisations and sub-categorisations
The stakeholder groups included in the present research are highlighted in black

Theoretical or purposive sampling was developed by Glaser and Strauss
(1967) and developed by Strauss (1987) and Strauss and Corbin (1990). However,
qualitative researchers who employ this sampling method rarely follow the
precise techniques and strategies (Mason, 2002). Thus this thesis follows a more
general form of purposive sampling where individuals were selected based on
their relevance to the research and within a stakeholder categorisation for the
direct purpose of the research aims and objectives. In this way, the participants
are theoretically and empirically meaningful as their specific characteristics aid
the aim of the study (Mason, 2002). Purposive sampling of smaller communities is
used to illicit important information about the specific group, and the individual
participants (Reid, 1996). When using this type of participant recruitment, the
point at which sampling should end is not predetermined. For the present study,
recruitment continued until the point of redundancy and saturation (Lincoln and
Guba, 1985, Eisenhardt, 1989) as it is argued that in qualitative research,
interviewing should cease “when redundancy in regard to information is achieved”
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(Jennings, 2005: p.111). This was considered for each stakeholder categorisation as
well as for the overall aims and objective of the research.
There are many broad definitions of the term ‘stakeholder.’ For example, van de
Kerkhof (2006: p.280) defined stakeholders as “actors from society who have an
interest (a stake) in a specific policy issue,” whereas the IPCC defined a stakeholder
as, “a person or an organisation that has a legitimate interest in a project or entity, or
would be affected by a particular action or policy” (IPCC, 2007a). Carney et al. (2009)
suggested that definitions often imply ‘up-front’ awareness and/or knowledge of
an issue by the potential stakeholder group. Stakeholder categorisations were
utilised as a crude instrument to recognise the multiple players involved in
Queenstown’s ski industry. Nevertheless, the complexity of using stakeholder
categorisations is appreciated. Referring to non-scientific communities as a
homogenous group can lead to misconceptions, as a society is comprised of a
wide variety of sub-groups, with varying attitudes and perceptions towards risk
(Pidgeon and Beattie, 1998, Rayner and Cantor, 2006). For the present research,
stakeholders were defined as; the broad categorisations of societal groups whose
behaviours and actions are affected by the existence of seasonal snow and the ski industry
in Queenstown. The stakeholders for this thesis were defined as; the ski industry,
the local community, the local government, tourists and scientists. Each
categorisation will now be introduced in terms of recruitment, selection and
exclusion criteria and interview processes.
5.5.3.1 Industry
Industry stakeholders are the central categorisation of this research. Yet not all
of these stakeholders have the same interest or relationship with the ski industry.
While many of Queenstown’s tourism operations would fit the stakeholder
definition, not all are directly operating as part of the ski industry, therefore subcategorisations were adopted. Three sub-categorisations were developed; core,
support and peripheral. It was considered important to this research that all three
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sub-categories were represented through the present research due to their
divergent experiences and realities in the Queenstown ski industry.
The core industry was defined as the ski field operators. They are
differentiated from other industry businesses due to their central role in
adaptation and the relative size of their operations. Core industry participants
were identified as general managers of the 6 ski areas in Queenstown,
incorporating 4 downhill ski fields, a cross country ski area and a ski park. All ski
areas were contacted via email and letter, followed up with a telephone call. Five
of the ski areas are represented in this research, with one ski area unable to
participate. In total four general managers, one marketing manager and one Chief
Executive Officer (CEO) were interviewed from this categorisation.
The support industry was identified as the businesses which operate as a
direct result of the ski fields in Queenstown, providing products and services
such as ski hire. Although not directly associated with the ski fields, their business
is directly reliant on the ski field’s operation. Participants for this categorisation
were identified through an internet search of relevant tourism businesses and
contacted initially by email and letter, followed by a telephone call.
The peripheral industry was defined as the organisations that rely on the ski
industry broadly defined, but not the ski fields. For example in this category heliskiing and back country tours were included as they provide additional tourism
products for ski tourists but are not reliant directly on the ski fields. Also included
in this categorisation are local business and tourism organisations. Again, tourism
operations and organisations fitting these parameters were identified through an
internet search and contacted initially by email and letter, followed by a telephone
call.
5.5.3.2 Community
Community stakeholder participants were identified as people living in the
Queenstown region; however the categorisation was limited to those with an
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active interest in winter sports activities in a recreational capacity. There is
significant overlap between community and industry participants and thus the
distinction became that community participants were not directly employed by
the ski industry defined as with core, support or peripheral categorisations.
Thereby, community stakeholders are connected to the ski industry through
lifestyles, rather than livelihoods. Community stakeholders can also be referred to
as recreationalists. Further selection criteria stated that all community participants
were self-stated permanent residents of the Queenstown region (as opposed to the
large transient community in Queenstown). Community participants were
recruited through community ski, hiking and outdoor pursuits groups and
organisations, where emails were sent to the membership. Snowball sampling
was utilised with the community group.
5.5.3.3 Tourists
For this study, tourists were differentiated between domestic and international
tourists. Domestic tourists were identified using Leiper’s (1979: p.396) definition;
“a person making a discretionary, temporary tour which involves at least one overnight
stay away from the normal place of residence, excepting tours made for the primary
purpose of earning remuneration from points en route.” This therefore provided a
point of differentiation between tourists and domestic ski visitors on a daytrip.
Participants were recruited through advertisements at the University of Otago
(Dunedin) and the University of Canterbury (Christchurch), due to the
researcher’s location, using staff and student publications as the main outlet. In
addition, advertisements were placed with local outdoor pursuits organisations
who emailed the advertisement to all members. From these advertisements I
received emails from individuals willing to participate. Consequently, this
sampling method led to the inclusion of individuals with a particular interest in
the study and could lead to polarised comments.
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Selection criteria outlined that participants should be self-defined New
Zealand citizens or permanent citizens who had been to Queenstown for the
primary purpose of skiing at least once in the past five years. Snowball sampling
was utilised for domestic tourists. Interviews were conducted in Queenstown and
Dunedin throughout the fieldwork period (April to October 2011).
International tourists were limited to Australian nationals due to the
significant relationship and reliance of Queenstown’s ski industry on Australian
skiers. Two rounds of interviews were conducted with international tourists; the
first round was conducted in Queenstown, in ski field cafes and at Queenstown
airport. These interviews served as preliminary “short” or “flash” interviews
(Chapman, 1999). “Flash” interviews have been used in research contexts where
prior notification is not given to research participants and interviews are
conducted in points of motion such as car parks (Simpson et al., 2006), trade
shows (Chapman, 1999) and cinemas (Godfrey et al., 2012) to investigate social
issues. Furthermore, Morrill (1995: p.243) used this style in a study of conflict
management, where many interviews consisted of “nothing more than a few
conversational turns.” These short interviews provided contextual and preliminary
themes which were subsequently supported by longer interviews. In the present
study, the researcher found that ski tourists were reluctant to commit to in-depth
discussions during their holiday. These interviews provided highly valuable
responses which highlighted the need to conduct further interviews in Australia,
and thus away from the holiday environment.
Sydney was selected as the destination for Australia-based interviews due to
its proximity to both domestic and Queenstown ski fields. Direct flight routes
between Sydney and Queenstown make travel to New Zealand particularly
convenient and low cost. Further, due to the time of year (October) consideration
of the local climate was a factor in deciding the interview location. While Sydney
has a warm climate, Queensland is comparatively warmer in October which the
researcher considered could make conversations of snow and climate change less
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natural. Participants were once again contacted through University student and
staff associations and publications, as well as sporting clubs including golf, ski
and mountaineering. Likewise with domestic tourist recruitment, this sampling
strategy can lead to the participation of individuals with a particularly strong
viewpoint. Snowball sampling was employed for this stakeholder group.
Selection criteria for Australian participants required that they were Australian
citizens or permanent residents that had visited Queenstown for the primary
purpose of skiing at least once in the previous five years.
5.5.3.4 Government
Governmental stakeholders were based at the local and regional spatial scale,
and focused on the Queenstown Lakes District Council and the Department of
Conservation. The Queenstown Lakes District Council is responsible for local
community well-being and development, as well as infrastructure management
and resource management (Queenstown Lakes District Council, 2013), all of
which are closely tied to Queenstown’s tourism industry and ski industry. Both
local resources and infrastructure could be impacted by climate change, including
the effects of season contraction, which could create overcrowding during peak
periods. The Department of Conservation manages public land on behalf of the
Crown, on which some of Queenstown’s ski fields are situated 33. Therefore the
Department of Conservation has responsibility for resource consent through the
Resource Management Act (1991), which is required in terms of ski field
developments including snowmaking infrastructure and lift developments 34 .
Therefore the Queenstown Lakes District Council and the Department of
Conservation were thought to be the most significant government departments in
relation to Queenstown’s ski fields and ski industry. Participants were contacted
by email and letter, and followed with a telephone call. Interviews were
Most of New Zealand’s ski fields are situated on Crown land; six are based in national parks,
two in forest parks, two in recreation reserves, and eight in conservation areas (Reiser, 2002).
34 This is highly dependent on the specific locations and land ownership/ categorisation of each
individual ski field.
33
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conducted in Queenstown at the Queenstown Lakes District Council and the
Department of Conservation offices.
5.5.3.5 Science
Expert interviews were undertaken with scientists who had conducted
research in Queenstown or worked in a related field focusing on seasonal snow or
the ski fields. Participants were broadly researchers or practitioners in
meteorology and climatology subject areas. Participants were identified through
an internet search and contacted by email and letter, followed by a telephone call.
All three expert interviews were conducted in Queenstown. Two of the science
stakeholders reside in the Queenstown region and one is based internationally.
All of the Science research participants had used Queenstown’s ski fields
recreationally. These participants were able to discuss their own area of expertise
as well as personal insights into their own understanding of the region’s ski
industry.
5.5.4 Interpretation, reflexivity & analysis
When using purposive sampling methods, the processes of sampling, data
generation and data analysis are dynamic and interactive (Mason, 2002). Indeed,
in qualitative methodologies, interpretation of the empirical material can occur
simultaneously with the fieldwork activity (Lofland and Lofland, 1994, Silverman
and Marvasti, 2008). Interpretation takes place throughout each stage of the
research process (O'Reilly, 2005), therefore preliminary interpretations occur in
the field during interview and transcription processes as well as through a more
structured interpretation of the empirical material post-fieldwork. The audio
recordings were transcribed by the researcher. This process enabled emersion in
the empirical material, and familiarity with the interview transcripts.
The empirical material was interpreted utilising thematic analysis, which
prioritises searching for emergent themes (Patton, 2002). This is a typical
approach for qualitative research, with the search for themes perceived to be the
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equivalent of the use of variables in quantitative research (Veal, 2006). Themes
can emerge as a result of both inductive and deductive reasoning, with field
generated material combining with the researcher’s conceptual framework (Veal,
2006) and this was the case in the present study. Both informing literature and
interview transcripts came together to construct themes. The practical processes
of identifying emergent themes through coding and categorising will now be
outlined.
Since analysis, as with interpretation, is not a self-contained phase of the
research process (Basit, 2003), it continues throughout the research from the
interview process itself, through to transcribing, formal analysis and write-up.
Indeed it is “a dynamic, intuitive and creative process of inductive reasoning, thinking
and theorizing” (Basit, 2003: p.143). Coding and analysis are not one and the same,
however coding is another time through which analysis takes place. The role of
coding in this process was to identify relevant themes, collect examples of said
themes, and analyse the examples to find similarities, differences, patterns and
structures (Seidel and Kelle, 1995, Basit, 2003).
Electronic coding and analysis was discussed by Basit (2003: p.152), who
concluded that, “it gives the researchers the opportunity to play around with their data
and familiarize themselves with the package sufficiently to be able to code confidently.”
After partial transcription of the audio recordings, the text documents were
uploaded to Nvivo10 qualitative analysis software. The in text coding function was
used in order to code freely through the first reading, producing many
overlapping categories and identifying a range of themes. This process generated
50 interrelated codes; these codes were then aligned with 10 overarching themes
(Table 10).
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Table 10. Coding and themes from round one
Initial coding

Themes

Adaptation – barriers
Adaptation – planning
Adaptation – responsibility
Adaptation – strategies
Adaptation – snowmaking con
Adaptation snowmaking – pro
Adaptation – technology
Australia – pull
Australia – push
Ski – Australian tourists in NZ
Behaviours
Belief
Causes
Climate science
Data sets
Engagement ( or not)
Experiences of
Human responsibility
Knowledge distribution channels
Scientists and government
Spatial scales
Temporal scales of change
Understandings of
Wider environmental issues and consumption
Difference between weather and climate
Mitigation – individual capacity
Mitigation – offsetting
Mitigation – strategy
QT - culture & society
QT – development
RP – ski industry
RP – risks for QT
RP – opportunities for QT
RP – non-climatic risks
RP – non-anthropogenic climate change
RP – climate variability
RP – anthropogenic climate change
Ski changes socio-cultural
Ski NZ developments
Ski – behaviour of skiers
NZ motivations & reasons for skiing
Typologies of skiers
WKA – development
WKA – culture & society
Stories of weather
Learning about weather
Importance of weather
Weather forecasting
Changes to weather
Winter 2011
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ADAPTATION

AUSTRALIA

CLIMATE CHANGE

MITIGATION
QUEENSTOWN

RISK PERCEPTION

SKI INDUSTRY
TOURISTS - SKIERS
WANAKA

WEATHER

From here, the documents were reflexively interpreted for themes and
patterns within the dialogue. Mind maps were utilised to depict the
interrelationships and patterns within the overriding themes (An example of
these mind maps is presented in Appendix 4). These were then reduced to 9 main
themes; risk perception (229 references), knowledge (214 references), adaptation
and

mitigation

(243

references),

representation

(77

references),

relative

vulnerability (43 references), narratives of local change (128 references), climate
change (149 references), weather (123 references), and Australasian skiing (80
references) (Table 11). A new Nvivo10 document was created and the interview
transcripts were re-coded using the nine predetermined themes as a guide.
Table 11. Coding and themes related to findings chapters
Themes (R1)35

Themes (R2)

Climate change

Climate change
Weather
Representation
Narratives of local change
Knowledge

Weather

Number of
references (R2)
149
123
77
128

Findings chapters
Ch. 6 Learning about
climate change in nonscientific communities

214
Risk perception

Risk perception

229

Ski industry

Australasian skiing

80

Relative vulnerability

43

Adaptation and mitigation

243

Ch. 7 The perceived risks
of local climate change
Ch. 8 Climate change in a
regional context

Tourists – skiers
Australia
Queenstown
Wanaka
Australia
Adaptation

Mitigation

35

Ch 9. Climate change,
sustainability and
snowmaking

Eleven are listed here as ‘Australia’ features under two R2 categorisations.
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5.5 Trustworthiness
The issue of trustworthiness in qualitative research arises from its inherently
subjective nature. In scientific inquiry, Erlandson et al. (1993: p.29) considered
trustworthiness to; “demonstrate truth value, provide the basis for applying it, and
allow for external judgements to be made about the consistency of its procedures and the
neutrality of its findings or decisions.” Hence considering the issue of
trustworthiness contributes to more rigorous (and acceptable to quantitative
researchers) interpretive and qualitative inquiries (Decrop, 2004). The need for
qualitative researchers to consider trustworthiness is not, however, solely the
result of hegemonic positivism. It has also arisen from qualitative researchers
failing to sufficiently explain their research methods (Decrop, 1999).
In a move away from positivist influenced terms such as generalisability and
objectivity, Lincoln and Guba (1985) called for qualitative research to be; credible,
transferable, dependable and confirmable. These criteria have become the
standards by which qualitative research is assessed for trustworthiness. Table 12
applies Lincoln and Guba’s criteria to the present research and reflects upon the
decisions and actions made by the researcher in order to assure the
trustworthiness of the qualitative research findings presented in Chapters 6-9 of
this thesis.
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Table 12. Trustworthiness criteria applied to the present research
Source: Lincoln and Guba’s (1985) criteria with author’s application
Criteria of trustworthiness
(Lincoln and Guba, 1985)

Explanation for qualitative
research

Application to the present
research

Credibility

Associated with the
researcher’s ability to limit
bias, develop trust and avoid
reactions and selective
perceptions (Henderson,
1991)

The researcher acknowledged
the importance of trustworthy
and credible research
methods and analysis and
therefore acted to develop
trusting relationships with
the research participants and
identify times when this may
not have occurred.

Transferability

An analytical transfer is
possible reliant on the
researcher giving contextual
details, and integrating
research findings with
existing literature (Decrop,
2004)

Integration with previous
literature and research
findings situated the findings
of this research with global
relevance. Further, the
specific research context was
set forth in Chapter 1 Section
1.7.

Dependability

The research data must
correspond with the actual
occurrences in this field

Once again, this relied on the
researcher’s actions during
the fieldwork process. Digital
audio-recording and note
taking allowed the researcher
to use verbatim quotations
throughout the findings
chapters and consider
meanings and interpretations
away from the interview
situation.

Confirmability

This can be achieved by
finding a variety of
explanations, sharing the
analysis process with others.
It relies on the researcher
observing without prejudice.

An audit trail of the coding
and analysis process is
presented in Tables 10 and 11
(this chapter). Rigour in the
analysis process and accurate
understandings of the
previous literature aid
confirmability.
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Decrop (2004: p.162) suggested triangulation as a method to limit “personal and
methodological biases and enhance a study’s trustworthiness.” It is argued that
interpretations become more credible through triangulation of data sources,
methods, investigators and theories (Denzin, 1978). There are many other types of
triangulation including informant (Decrop, 2004) and interdisciplinary (Janesick,
1994). The present research incorporated five main stakeholder groups and
compared their responses and perceptions of climate change risk, and adaptation
strategies in line with informant triangulation. Further, interdisciplinary
triangulation was utilised in the present study through consideration of science
and non-science framings of the climate change discourse, including the
incorporation of scientists as research participants. Decrop (2004: p.163) argued
that this type of triangulation is especially relevant in tourism research, “since in
essence tourism is a multidisciplinary phenomenon.”
5.6 Ethical issues
This programme of research gained Category ‘B’ ethics approval from the
University of Otago in April 2011, this was subsequently upgraded to Category
‘A’ ethics approval upon deciding to undertake interviews in Sydney, Australia 36.
The Ethics Approval applications forms (A and B) are presented along with the
participant information sheet and consent forms in Appendix 3 (a-b). These
outline the specific criteria under which the stakeholders agreed to participate.
Informed consent was gained from all research participants. Foremost amongst
the agreements was the anonymity of research participants and organisational
affiliations. Participants of this research are identified only by their stakeholder
categorisation. Pseudonyms are used for the findings chapters (Chapters 6-9), and
are reported in the methodology and methods sections of each chapter (Chapter 6,
Section 6.2; Chapter 7, Section 7.4; Chapter 8, Section 8.3; Chapter 9, Section 9.4).

See Table 9 for details of the three rounds of interviews, the third of which was undertaken in
Sydney, Australia. Section 5.5.3.3 explains the context surrounding the decision to conduct
interviews in Australia.
36
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5.6 Presentation of findings
The findings of this thesis are presented in Chapters 6-9. These are reported as
independent but interrelated chapters, with each chapter addressing specific
themes identified through the analysis and coding process (Table 13). Each
finding chapter includes a critical discussion of relevant literature, the specific
methods including stakeholder categorisations, presentation of the empirical
results through the use of verbatim quotations and a synthesis discussion
grounding the research findings within the current literature. These four chapters
are then drawn together in Chapter 10 in an integrated discussion, which
culminates in the development of two frameworks.
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Table 13. Presentation of the four findings chapters
Findings
chapter

Themes

Stakeholder groups

Total
number of
participants
55

Interview
location

Ch. 6
“Learning
about &
socially
understanding
climate
change in
non-scientific
communities”

Climate change,
non-scientific
knowledge,
understandings,
New Zealand,
weather,
information
sources

INDUSTRY (14);
core, support &
peripheral

Ch. 7
“The
perceived
risks of local
climate
change”

Risk perception
local climate
change, New
Zealand,
optimistic bias,
ski industry

INDUSTRY (14);
core, support &
peripheral
COMMUNITY (7)
TOURISTS (9);
domestic
SCIENCE (3)

33

Queenstown
Lakes and
Dunedin,
New
Zealand

Obj. 2

Ch. 8
“Climate
change in a
regional
context”

Relative
vulnerability,
context
vulnerability, ski
tourism, regional
comparisons,
travel flow,
climate change

INDUSTRY (14);
core, support &
peripheral
TOURISTS (19);
international

33

Queenstown
Lakes, New
Zealand and
Sydney,
Australia

Obj. 3

Ch. 9
“Climate
change,
sustainability
and
snowmaking”

Climate change,
Perceptions,
Adaptation,
Maladaptation,
Sustainability,
Snowmaking,

INDUSTRY (14);
core, support &
peripheral
COMMUNITY (7)
TOURISTS (9);
domestic
GOVERNMENT (3)

33

Queenstown
Lakes and
Dunedin,
New
Zealand

Obj. 3

COMMUNITY(10)37;
community leaders
& community
members
TOURISTS (28);
domestic &
international

Queenstown
Lakes and
Dunedin,
New
Zealand

Objective
being
addressed
Obj. 1

5.7 Summary
This chapter has provided a discussion of the key methodological
considerations defining this thesis. It has identified critiques around use of the
social constructionist paradigm in environmental discourse, and recognised that

For chapter 7 only, Government stakeholders are referred to as ‘community leaders’ and thus are
listed under the community stakeholder categorisation.
37
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the heterogeneity of social constructionist positioning means that often these
critiques are not applicable to the type of constructionism employed in empirical
studies. The values of social constructionist thought vary, based on ontological
and epistemological assumptions. The application of social constructionism for
climate change research is therefore implicated by these assumptions, and
warrant conscious consideration and treatment by researchers. The social
constructionist paradigm aligns with qualitative research methods and thus
justifies the present research approach.
Qualitative research allows investigation of the ‘how’ and ‘why’ of social
perceptions and behaviours as it deals with how and why the world is perceived,
understood and constructed. When dealing with complex perceptions, beliefs and
knowledge creation, face to face interviewing provides the space to delve deeper
into the individual and social processes underpinning these values. Thus this
study has adopted a social constructionist methodology with qualitative research
methods to address the research aim and objectives (Table 7). This chapter has
introduced

the

participant

recruitment,

stakeholder

categorisations,

and

highlighted the importance of informant triangulation for trustworthiness. In
addition, the unique circumstances of the 2011 ski season, including the delayed
ski season start due to snow conditions, floods, earthquakes and volcanic
eruptions were presented in this chapter. This is beneficial in terms of
transferability of the research findings, as the reader has a better appreciation of
the context in which the fieldwork was conducted.
The analysis and interpretation processes were also outlined in this chapter,
along with presentation of the thematic coding which was undertaken using
NVivo10 qualitative software. Tables 10 and 11 identified how the themes were
developed, and this in turn contributes to the confirmability of the research
methods. The findings of this research are presented in the next four chapters.
Each chapter tackles one key theme; knowledge construction, risk perception,
relative vulnerability and ski field adaptation. While they are presented in
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individual chapters, the findings are interrelated and mutually informing, and
drawn together in Chapter 10.
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6

Learning about Climate Change
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Literature review and context

Chapter 1. Introduction

Chapter 2. The physical
phenomenon: global
governance

Chapter 3. The social
phenomenon: vulnerability
and risk perception

Chapter 4. Tourism, the ski
industry and climate
change

Chapter 5. Methodology
and methods

Chapter structure:
6.1 Introduction
6.2 Methodology and methods
6.3 Understanding climate
change
6.4 Constructing localised
understandings of climate
change
6.5 Discussion
6.6 The socialisation of climate
change
6.7 Summary

Findings chapters

Chapter 6. Learning about
climate change in nonscientific communities

Chapter 7. The perceived
risk of local climate change

Chapter 8. Relative
vulnerability in the
Australasian skier market

Chapter 9. Climate change
adaptation: sustainability
and snowmaking

Chapter 10. Integrated
discussion and conclusions
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6.1 Introduction
Climate change is both a physical and a social phenomenon38 (Hulme, 2008,
2009, Urry, 2011). Acknowledging the existence of these two conceptualisations of
climate change is essential in order to appreciate the many varied ways that the
non-scientific public can perceive, know about and understand climate change
(Hulme, 2012). Knowledge about the physical phenomenon of climate change is
quantified and measured on a global and regional scale by institutions such as the
Intergovernmental Panel on Climate Change (2007b, Hulme, 2012) and
increasingly using national and even local-scale climate modelling (Hennessy et
al., 2003, Hendrikx et al., 2012). Attention has begun to turn to the ways through
which non-scientific communities come to know about, and thereby socially
construct perceptions of climate change. Research concerning the processes
through which climate change becomes socially understood has focused on
values and ideologies (Hulme, 2009) and individual information sources (Wilson,
2000a, Myers et al., 2012, Akerlof et al., 2013). So far, however, there has been little
discussion about the variety of sources used by non-scientific communities, the
interplay between the information sources, and how these sources of information
are perceived by the non-scientific public.
Forecast physical manifestations of climate change include; increasing average
temperature, seas level rise and increased intensity and frequency of extreme
weather events (IPCC, 2007a). Few people experience these affects first-hand,
instead relying on interpretation of climate science, mediated by information
sources, to construct individual and collective understandings of climate change.
Localised realities including experiences of weather are used to interpret the
globalised discourses of climate change, often leaving a disparity between what
the general public experiences locally and what might be expected as a result of
A version of this chapter has been accepted for publication: Hopkins, D. (Accepted for
publication) Learning about climate: an exploration of the socialisation of climate change,
Weather, Climate and Society DOI: 10.1175/WCAS-D-12-00055.1
38
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science-based forecasting of physical climate change manifestations (Rebetez,
1996, Hansen et al., 2004). This chapter distinguishes between experiential and
mediated sources of information 39 . The former relates to the way personal
experiences of weather influences public understandings of climate change,
whilst the latter considers the multiple roles of science, the media and informal
conversations with friends and acquaintances. It considers how these sources of
information contribute to understandings of climate change amongst nonscientific communities, and the expressed perceptions of these sources from
research participants.
The empirical research presented in this chapter is situated in Queenstown, an
international tourism destination. The availability of natural snowfall and the
development of winter sports was critical to the transformation of Queenstown
from a domestic destination to an all-season international resort; a transition that
dates to the opening of the first commercial ski field in the region, Coronet Peak,
over half a century ago (Higham, 2005). The tourism industry is economically
important to this region. It attracts over 2.5 million domestic and international
visitors annually (Wallace and Shadbolt, 2012) and international visitors
contribute over $700 million to the local economy (Wallace and Shadbolt, 2012).
This study engaged with a variety of stakeholders from the ski industry,
specifically individuals who have a livelihood and/or lifestyle dependency on
natural snow and therefore maintain a deep sense of appreciation of the critical
relationship between local weather, business performance (Smith, 1993) and
recreational activities.
6.1.1 Socially constructing understandings of climate change
Both scientific and non-scientific knowledge communities actively enquire
about the world and their environment. Yet they are posited as diametrically
opposed in terms of valid and reliable knowledge claims (Mikulak, 2011). This

39

These can also be referred to as direct (experiential) and indirect (mediated) information sources.
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overlooks the variety of ways non-scientific communities can know about their
local environment. Social construction theory states that global-scale issues such
as climate change are both social and scientific in nature. Consequently while
having an ontological reality through physical manifestations, there is not one
singular way of experiencing or knowing. Indeed, local reality is constructed
through collective meaning making (Schneider and Sidney, 2009). These
meanings are shaped through interactions and actively constructed through
everyday experience (Schneider and Sidney, 2009, Brace and Geoghegan, 2011,
Mikulak, 2011). This knowledge is produced, contested and negotiated through
interactions with social actors, based on meanings, interests and powers (Long,
2001, Pottier et al., 2003, German, 2010).
Research has suggested that few members of the general public are
scientifically literate 40 (Ungar, 2000, Smith, 2005b). The ’knowledge – ignorance
paradox’ suggests that as specialised knowledge about an issue increases, so too
does the level of ignorance beyond the specialist group (Ungar, 2000). It is argued
that this paradox excludes all but the most persistent non-scientific actors from
participating in, or engaging with, the issue of climate change (Ungar, 2000: P.
299). However, the ‘knowledge-ignorance paradox’ and broader scientific literacy
debates discount intrinsic social knowledge and through this enforce the
hegemony of scientific knowledge in the climate change discourse. Further, it
constructs a scientific/non-scientific binary which privileges and legitimises
hegemonic forms of knowledge and science communication (Zehr, 2000). Nonscientific communities are highly aware of their local environment, consequently
these communities can contribute to discourses on local climate change through
sources of information arising from their own localised, multiple realities.

40

The concept of scientific literacy was coined by Shen (1975) and further developed by Miller
(1983) and is proposed to include knowledge of 1. Textbook science, 2. Scientific method, 3. Social
benefits of science and technology, 4. The disparity between science and superstition/ mythology.
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6.1.2 Learning about climate change for non-scientific communities
Climate can be understood through formal, longitudinal meteorological
statistics, or as an imaginary constructed by local perceptions, actions and
cultures (Hulme et al., 2009, Hulme, 2012). Weber (2010) used categorisations of
personal experience and statistical description to differentiate between sources of
climate change information. Weber noted that differentiating between weather
and climate41 can be difficult for non-scientific communities, which leads to the
attribution of unique weather events to climate change, where they are perceived
to be congruent with expected climate change manifestations. Rebetez (1996:
p.508) concurred that; “winter days warmer than average can thus be interpreted by
non specialists as a sign of global warming, while a period cooler than average may be
considered a sign, or even proof that ... it does not exist.”
The mass media’s role in providing informal, non-scientific, climate change
education has received considerable academic attention (Bell, 1994b, Wilson,
2000b, Carvalho and Burgess, 2005, Boykoff, 2007a, b, Boykoff and Boykoff, 2007,
Ryghaug et al., 2011, Marin and Berkes, 2013). Media agenda setting theory (Atwater
et al., 1985, Zhu and Blood, 1997) suggested that the salience of an issue can be
raised through increased media attention (Sherry, 2002). Topics of high interest
coupled with high uncertainty, such as climate change, are more susceptible to
the effects of media agenda setting. Journalists operate as mediators between
scientific and non-scientific communities (Mikulak, 2011). Yet they often have just
a lay (non-scientific) understanding of climate change (Bell, 1994b). Consequently,
it is argued that journalists can underplay the scientific consensus and accentuate
the scientific debate, contributing to misrepresentation, miscommunication and
contradictions (Wilson, 2000b). Within the climate change discourse, media
sources have been critiqued for; portraying a balanced argument (Boykoff and

Weather is the atmospheric conditions at a specific place and time whereas climate is the
accumulation of weather events over an extended temporal and spatial period (Schneider et al.,
2011).
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Boykoff, 2005, Boykoff, 2007a); judging which voices and messages gain
prominence (Brown et al., 2011); being inaccurate, biased and sensationalist
(Carvalho and Burgess, 2005).
Nevertheless, in a recent study by Marin and Berkes (2013) media accounts of
climate change were reported to be largely irrelevant to local communities, as a
result of the contrasting epistemological positions between the media and local
communities. Accordingly, they argue that the climate change knowledge of local,
non-scientific communities is not influenced by media frames of climate change
alone, but more readily shaped by a range of sources and the interplay between the
sources42 (Marin and Berkes, 2013). This is explored in the present chapter. Social
interactions through informal conversations are another source of climate change
information and research suggests that more is learnt from these daily
interactions than any other information source (Freudenburg and Pastor, 1992).
However Ungar (2000: p.299) noted that these interactions are, “overlaid with
expressive rituals, as people seek to negotiate compatible identities and reciprocal
acceptances.” Thereby suggesting that through these conversations social actors
seek collective, socially constructed understandings.
Existing research highlights disparities between ways of knowing about the
physical and social phenomena of climate change (Hulme, 2009, 2012). It has not,
however, sufficiently accommodated a critical discussion of the information
sources non-scientific communities report as using to construct their knowledge
about climate change. Research has suggested that information provision has
limited influence on public attitudes and therefore public engagement with
information requires greater examination (Lorenzoni and Hulme, 2009). Figure 6
depicts a simplified three-stage ‘socialising’ process through which climate change
transitions from solely a physical phenomenon to being understood by social

For instance, the layering of information from a variety of sources including, but not limited to,
personal experiences, the media and informal interactions.
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actors as a social phenomenon. This chapter reflects upon the ‘black box43’ in the
centre of Figure 6, with specific focus on sources of information highlighted by
the research participants, and the issues surrounding their utility. It is concerned
with the processes through which the physical phenomenon of climate change
(‘inputs’ of Figure 6) is socialised to become locally and personally relevant for
non-scientific communities. This chapter argues that awareness of the sources of
information used by non-scientific communities to understand climate change
(‘black box’ of Figure 6) can contribute to a critical appreciation of the socialisation
of climate change (‘outputs’ of Figure 6) with implications for behavioural change
and policy support.
Figure 6. The ‘black box’ of climate change socialisation
Source: Author

6.2 Methodology and methods
A social constructionist approach to understanding knowledge creation was
adopted for this research. While there have been critiques of the appropriateness
of social constructionism to discuss environmental issues (Burningham and
Cooper, 1999) this is without consideration of the spectrum of constructionist
thought (Jones, 2002). This chapter specifically aligned with a moderate or

In the field of engineering (also used in other disciplines), a black box is a system viewed in terms
of its inputs and outputs, without any knowledge of the transfer characteristics. Thus black box
theory is concerned with looking inside to see how the processes work, and in the case of the
present thesis, how the physical input(s) becomes the social output(s).
43
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contextual form of social constructionism (Hannigan, 1995, Milton, 1996, Jones,
2002), which whilst being epistemologically relativist, does not contest the
ontological reality of environmental issues. Hulme (2009: p.xxvii) stated that; “not
only is climate change altering our physical world, but the idea of climate change is
altering our social world,” which clearly ties into the social construction of
meanings and understandings of climate change.
A qualitative methodology was employed to identify and discuss the
construction of knowledge about climate change. Whitmarsh (2009: p.402)
explained that; “qualitative research is necessary for exposing the various meanings
associated

with

concepts

like

‘climate

change’.”

Semi-structured,

in-depth

interviewing was selected to address the ways people come to understand and
know about climate change. Fifty-five interviews were conducted with
stakeholders in Queenstown, New Zealand. Hage (2010) suggested that in order
to produce relevant forms of knowledge, knowledge creation must move beyond
scientists to include societal stakeholders and citizens into the process. Thus a
purposive sampling strategy (Mason, 2002) was utilised to recruit 55 participants
(Table 14) through stakeholder categorisation; industry (n=14), community (n=7),
domestic tourists (n=9), international tourists (n=19), government (n=3), and
science (n=3). These stakeholder groups incorporate a wide breadth of individuals
with a livelihood and/or lifestyle connection to the ski industry in Queenstown.
Many participants fulfilled the selection criteria for multiple stakeholder
categorisations; they are listed in this research by their primary identification. The
interview program continued through to redundancy and saturation (Lincoln and
Guba, 1985, Eisenhardt, 1989).
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Table 14. Table of participants in stakeholder categories
Stakeholder
categorisation

Stakeholder
sub-category44

Number of
participants

Ski Industry

Core
Support
Peripheral

6
2
6

Community

Length of
interview
(minutes)
30-80
Average 50

7

31-58
Average 44

Domestic

9

30-64
Average 36

International

19

6-44
Average 24

Government

3

37-55
Average 47

Science

3

49-90
Average 64

Tourists

The purpose of this research was to gain in-depth insights into climate change
knowledge construction in non-scientific local communities. In order to achieve
this, the interview programme was developed around three main objectives; 1. To
identify the sources of information utilised to construct understandings of climate
change 2. To identify the interplay between these sources and 3. To assess the
main narratives45 concerning the utility of these sources. Interviews were partially
transcribed and thematically coded using Nvivo10 qualitative software. This
interpretive reading of the transcripts identified a range of themes and patterns
(Braun and Clarke, 2006) which informed the structure of this paper.
The boundaries between scientific and non-scientific types of knowledge are
distinctly blurred (Ryghaug et al., 2011). There is a continuum of scientific

44
45

See: Chapter 5, Section5.5.3 for further explanation of the sub-categories used in this research.
Distinguished as the most frequently cited by research participants.
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knowledge; participants of this study had differing levels of scientific training,
with some participants having received University-level science education. These
participants were more likely to refer to scientific methods and express trust in
scientific knowledge production, especially compared to individuals with little
scientific training. For the purpose of this paper, the science/non-science
distinction is adopted, however the simplification of these categories is
acknowledged.

6.3 Understanding climate change
Participants of this study identified the overlapping and simultaneous roles of
three mediated sources of information; science/scientists, the media and informal
conversations with friends and acquaintances. These sources of information are
interwoven with narratives of trust, contradictory and conflicting information,
confrontation and balance. Interactions between the sources of information and
dominant narratives help to construct ‘imaginaries’ (Hulme et al., 2009) of climate
change for non-scientific communities. A scientific basis to climate change
knowledge was identified by most research participants across the stakeholder
categorisations, as an important source of information and one which was
believed to be more trustworthy than alternative sources.
I believe in science more than other forms of information that are out there
(Iain, Ski Field Manager).
I accept the scientific consensus that climate change and the human effects
are a real thing (Patrick, International Tourist)
I do believe in the science, I think the science speaks quite clearly…I mean
people that don’t believe in the science, I think, are crazy (Elizabeth, Ski
Field Manager).
However, while science as a knowledge domain was largely trusted, it was
broadly noted that scientists could be socialised, or biased due to funding regimes.
This could indicate a separation in the participant’s perceptions of science and
scientists with more trust allocated to the former than the latter, as well as an
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understanding that scientists are also social actors and therefore fallible. This
corresponds with recent discourses of public perceptions of science, with events
such as the climategate scandal (See: Chapter 3, Section 3.2.2) contributing to public
confusion and mistrust.
The scientist could be sponsored by, their research could be sponsored by
an oil company or whoever and so they’re coming from a certain bias, and
I would take that into account (Rupert, Ski Guide).
Furthermore, for many participants, science is mediated by media reporting
and while the scientific basis of climate information was trusted, the reporting of
scientific information was perceived to be less dependable. In particular,
contradictions amongst the scientific community, along with the media’s
representation of these inconsistencies, were argued by participants to be
confusing and distancing for the non-scientific public. This was especially noted
in relation to the dramatisation of the climate change discourse. It was argued that
this could lead to polarised viewpoints on climate change.
On TV the other night, two scientists were sitting there on the “Closeup” programme, one’s going, “well come on, we don’t actually know” and
the other guy’s going, “yes we do!” So the public is going, “WHAT?!”
(Hugh, Ski Guide).
Thus Hugh outlined the confusion which arises for non-scientific communities
when scientific rhetoric presents contradictory messages. Contributing to this are
concerns over the trustworthiness of the media as a source of information about
climate change. This led Elizabeth to perceive the media to be overly negative and
thus resulting in inaccurate images of climatic change, here she refers to ‘scare
tactics’ used as a media tool, rather than accurate representations.
Well the media, again from personal experience, loves a negative story, so
I think they’re always going to go with scare tactics to sell papers
essentially. Perhaps that’s some of the reason why people are mistrustful
of what they’re seeing because you can’t necessarily believe what you see
on the television (Elizabeth, Ski Field Manager).
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Furthermore, participants found that media reporting of climate change often
lead to feelings of guilt and blame. “Well, because I’m a victim of the media, according
to my understanding, it’s all our fault” (Helen, Local Government). Other
participants argued that media reporting is not balanced and therefore leads to
misunderstandings over responsibility, impacts and risks. This contributes to
confusion over attribution and causation of climatic changes.
From my experience the second the media gets hold of something it
immediately becomes more grandiose… the media is very selective because
it’s after a good story... they’re not balanced and I don’t think they ever
will be in that regard because it’s not their aim (Nick, Community
Member).
Media sources were not reported to be a valuable source of climate change
information despite being recognised as a way of learning about climate change.
The media was also discussed in terms of reported occurrences of extreme events.
Increased frequency and intensity of extreme events are a central manifestation of
climate change as reported by the IPCC, and repeated by participants of this
research. However, media reporting of recent extreme events such as Hurricanes
Katrina and Sandy was thought to misrepresent whether increasing occurrences
and intensities of extreme weather events were actually taking place, or whether
it was the result of increased media attention.
What I see is more turbulent weather patterns but is that a function of
reporting, or is it a function of reality? What I don’t get, as a member of
the public, is some comprehension of like is there a quantum out there
which is genuinely changing? I think it is, but it could just be the fact
that we have this amazing global media which says, ‘oh we can report on
Indonesian volcanoes now...’ what’s the truth? (Richard, Domestic
Tourist).
This quote by Richard clearly characterises the confusion which was evident
throughout the stakeholder interviews over reporting of climate change
manifestations. This could explain a preference for wait and see approaches and
the transition towards public preference for low cost approaches to climate
change adaptation and mitigation in Australia (Chapter 3, Section 3.2.2). A further
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explanation is evidenced by Cameron, a domestic tourist who argued that nonscientific communities are ill-prepared to discern media and scientific reporting in
terms of accuracy. Therefore, while science was generally perceived to be an
objective and accurate source of climate change information, the non-scientific
research participants found it difficult to engage with the reporting due to
inconsistencies, conflicting reporting and confusion.
I think some articles are good when they’re talking to the right scientists
but it’s hard for someone like myself to weed through what’s accurate and
what’s not (Cameron, Domestic Tourist).
Social interactions with family members, friends and acquaintances were
identified as another source of climate change information. However these
conversations were largely perceived to be confrontational. In that way, climate
change was compared to politics and religion; topics that are taboo in certain
social situations. Many participants stated that they would avoid conversing
about climate change with individuals with opposing viewpoints. Jenna, a
community member, stated that she discusses climate change with her close
friendship group and people with commonalities in environmental and political
stances, but finds communicating with individuals who hold differing viewpoints
on climate change to be argumentative. Through communication with people
with similar values and beliefs, compatible identities are developed within their
interpretive community. This suggests that informal conversations may not be
influential in learning about climate change beyond pre-established perceptions.
I don’t try to convert people that are sceptical, because I think that it
becomes too personal… it’s also very threatening to people because often
it’s seen as a criticism of their lifestyle and also you know, it’s not like, I
still fly places, and I still go skiing, you know I don’t feel like I’m in a
position where I can tell everybody else how to change their behaviour
(Jenna, Community Member).
Here Jenna identifies a central feature of the climate change discourse, which
differs from other global environmental issues, such as ozone depletion, which
have gained greater traction; the embeddedness of the causes of climate change
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within everyday socio-cultural and economic practices and norms. Participants
widely reported that this makes climate change more confrontational and directly
challenging. Furthermore, the quest for balance was raised by participants in terms
of social interactions, where individuals with strong opinions were avoided. Thus
balance was not limited to media representations and reporting of climate change
alone but a demand for all sources of climate change information.
It’s hard because some people are saying there’s no climate change, so we
don’t talk to those people because you can’t get a balance (Hazel,
International Tourist).
This was further exemplified by Derek who provided a detailed explanation of
the differences he had experienced with an acquaintance. The language and
strength of division is recognisable from this quote.
It’s a hot topic at home, we get some people and they say, ‘oh my god it’s
cold here this summer!’ and I just say, ‘well you thank god for global
warming!’ One woman that lived in New York who was an absolute bitch
and she just got up and walked away, and she said, ‘the world is getting
hotter and that’s that!’ and she walked out. Well they went home to their
northern [hemisphere] winter and New York went under snow, it wasn’t
last year, the year before, went under snow for months, and I thought,
‘excellent!’ (Derek, Domestic Tourist).
This quote also identifies a perception that warming weather trends are the
underlying expectation in terms of climate change manifestations for nonscientific communities. In contrast, cold weather events, such as the snow storm
in New York, are used as evidence that climate change is not occurring. This point
is expanded further in the subsequent section, where localised personal
experiences are addressed.

6.4 Understandings of climate change through personal experience
This study has identified that for some non-scientific communities, the climate
change information gained from science/scientists, media and social interactions
can be supported or rejected based on personal experiences of weather and
congruence between personal experiences and other information sources. The use
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of localised personal experiences to narrate understandings of climate change
raised dominant narratives of belief, extremes, rapid change, erratic weather patterns
and differences in the local climate. Most participants reported confidence in their
own experiences and interpretations of weather, and therefore that they could
explain or justify their personal position on the climate change discourse.
However one participant did raise concerns over the capacity of individuals to
experience climate change, arguing that the long timeframes were beyond human
comprehension.
Interview participants lived and/or worked in alpine settings and used these
environments to interpret changes to the climate. Understandings of climate
change were embedded in these local, social realities. The quote below is
indicative of many of the research participant’s use of direct weather signals to
explain their climate change perceptions. In this example, the participant had
previously worked and resided in an alpine region on the North Island of New
Zealand. She used these experiences to inform her evolving perceptions of climate
change.
Well I used to believe in it, we used to live on a ski field … they had a
number of lean years in terms of snow... I was a believer until the ski
fields, not the ski fields but you know, the country had some harsher
winters again, and so it appeared that that theory was not as valid for us
in New Zealand anyway (Julia, Industry Association Manager).
This participant suggested that the ‘theory46 is not valid for New Zealand’, which
could be interpreted as referring to the global-scale of climate change scientific
forecasting, with this participant unable to see the manifestations she expects
from the physicality of climatic changes, in her own everyday reality. Thus while
the everyday localised weather is congruent with climate change forecasts the
general public are more likely to ‘believe’ or ‘perceive’ climate change, however an
incongruence distances the public from the climate change discourse. Further, this

46

The theory here is the theory of climate change.
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quote reiterates an expectation of warming trends, whereas cold weather events
are not always perceived to be associated with climate change.
Recent extreme events occurring both globally and locally lead some
participants to believe that climate change was already happening. Participants
used their personal weather experiences including flood, drought, wildfire and
snow, to discuss current occurrences of climatic extremes which were attributed
to the climate change discourse.
Yeah it feels like it’s everywhere, climate change is upon us. It’s going to
be obvious, I mean, it’s super obvious what’s going on. I’m from
Australia, we’ve just gone through 8 years of drought, and you know now
they’re going through floods, and bush fires. It’s just a lot of chaos
happening out there (Suzy, Community Member)
Thus chaos and extremes in weather conditions were used to justify belief in
climate change as both a current and future occurrence. Participants used their
experiences and realities to frame climate change as a relevant issue with
potential impacts for themselves and their social networks. The following quote
moves away from expectations of a warming trend and focuses instead on
extreme events:
I definitely believe in climate change, you’d be mad not to, but it’s going
to be more about extremes of weather conditions as opposed to ‘it will get
really hot and we won’t get any snow.’ I mean, in my experience in the ski
industry over the last 6 or 7 years, we’ve seen, especially up at Mount
Ruhapehu, record snowfalls… so I think we’re going to see more extremes
(Elizabeth, Ski Field Manager).
For ski industry participants in particular, but also reported by other
stakeholder groups, extreme events were perceived to be less concerning than
exponential warming. This could be because extreme events are perceived to be
less threatening to the ski industry than exponential warming trends. However,
this overlooks the range of climate change manifestations47 as well as negative
implications for the ski fields associated with increased extreme events including
47

This range includes; cooling, warming and extreme events.
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safety and ski field access, particularly in New Zealand with long and relatively
less developed access roads.
For tourist stakeholders, some changes to the local (Queenstown) climate were
articulated. Experiences over the past two decades, including decreasing snow
reliability were expressed by participant. Since snow reliability is central to ski
tourism offerings, this is a particular concern for the ski industry.
For the last sort of 15 years I’ve noticed a definite change in the seasons,
less predictability of what the conditions are going to be like and the
winter’s aren’t as good as they used to be for sure (Jasper, International
Tourist).
The 2011 winter season in Queenstown was characterised by a range of
domestic and international environmental occurrences which negatively impacted
the tourism industry in Queenstown (See: Chapter 5, Section 5.4). This included
an early season inversion layer which led to high temperatures in the alpine
regions preventing natural snowfall and the use of snowmaking technologies
resulting in delayed opening for the ski season. Consequently, participants
reflected on the current weather extremes in their responses.
It’s a great year to be doing your research, amazing, because it’s really
making people question the climate. I mean everyone’s like “oh it’s been
like this before” but I’m like “yeah it has, but it does feel different to me””
Interviewer: How does it feel different? “It’s just the growth in my
garden feel different, it’s been so mild. I walk my dog really early every
morning and it hasn’t been that frosty. Recently it has been [frosty], but
not that just frost after frost after frost that we normally get (Jenna,
Community Member).
This participant used every day recreational activities to frame climatic
changes and the changes over time. Thus these changes have relevance to the
participants’ lifestyle and are easier to comprehend on a local-scale, and consider
in light of other information sources and expectations of climate change
manifestations.
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For some participants, reflecting on past weather conditions and events lead to
perceptions that climatic changes were occurring rapidly and with visible impacts
upon the local region. Yet for others, climate change was argued to be temporally
distanced, thereby indicating a divergence in non-scientific perceptions of the
temporal reality of climate change. Past climate experiences were also used to
identify changes; these were often considered to be more reliable than recent
events or hypothetical situations. Past experiences and changes based on local
landmarks and behaviours allowed the non-scientific community to speak about
changes with relevance to local realities.
I think regardless of the science, I think that just in my lifetime there has
been an incredible change, its happened from when I was young to now…
there was a lake in the park and that lake used to freeze every year and the
whole community would go out skating, that now just doesn’t happen....
and that has happened quite rapidly (Duncan, Domestic Tourist).
This participant talks about the changes which have occurred in his lifetime,
and specific local events. This type of experience gives non-scientific communities
spatially and temporally relevant frames of reference. Further, this participant
stated that ‘regardless of the science’ suggesting that his own personal experiences
were sufficient to develop understandings of localised climate change. Science
based stakeholders also raised the issue of current weather events, and the
capacity of non-scientific communities to experience climate change. For example,
Francis spoke of his interactions with the local (Queenstown) community:
I usually ask them ‘do you think the climate has changed in your
lifetime?’ and most of them are 60 plus and almost all of them put their
hands up and they say ‘the seasons have changed’ they claim… Well if I
put my climate analysis hat on, I would interpret that as there has been a
lot more El Niño48 over the past 35 years compared to the previous 35
where they were more La Niña. So that would generate those sorts of
feelings they have about the climate (Francis, Scientist).

48

El Niño/La Niña are periodic climate patterns associated with surface ocean temperatures often
leading to extreme weather events. Each has very specific and divergent impacts on weather.
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Thus from a scientific or physical frame, personal experiences and perceived
changes of weather and climate may be natural climatic variation as opposed to
anthropogenic climate change. This indicates the complexity of non-scientific
perceptions and perceived experience of climate change.
In contrast to the perception of current climate change, some participants
indicated a perception that climate change will not occur in the near future, and
this contributed to expressed opinions of climate change being someone else’s
problem, which could in turn lead to, and justify, a lack of action.
In 20 years’ time I’ll probably be in a rest home and it doesn’t matter
(laughs) someone else will worry about it (Ben, Community Member).
Not in my lifetime (laughs). No, no, I can’t see it happening in my
lifetime, which is, I’m 58 now so I can’t see that happening (Kathryn,
Domestic Tourist).
This was reiterated by participants who identified disengagement associated
with a lack of time, and a compromised ability to ‘know’ about climate change.
This could indicate a substantial barrier to the climate change discourse for many
non-scientific communities.
It’s hard for individuals to know enough… people have enough to think
about you know, they feel like their worries and their life are big enough,
without putting that on top of it (Jenna, Community Member).

6.5 Discussion
The empirical findings presented in this chapter have provided a valuable
insight into the various interacting information sources used by non-scientific
social actors to learn about climate change and participant perceptions of the
utility of these sources. Through this, it has contributed to a better understanding
of the ‘black box’ processing through which the physical phenomenon of climate
change

becomes

socialised.

Science/scientists,

the

media

and

informal

communications with friends and acquaintances are encapsulated within a
localised framing dominated by personal experiences of weather (Figure 7). The
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four sources from which information about climate change emerges are
interacting and mutually informing. For example, science is often consumed
through media reporting, and friends and acquaintances will learn and
reinterpret climate change information arising from the media, informal
interactions, science and personal experiences. Preference for specific sources of
information, and trust in the information sources will be individually determined.
In Figure 7, solid lines were avoided in order to better represent the flow and
movement of the information sources and narratives within this process. A range
of key narratives emerged from the interview process, which clearly depict the
complexity of non-scientific constructions of climate change knowledge.

197

Figure 7. Sources of information and dominant narratives
A figure depicting the sources of information used by non-scientific
communities to form understandings of climate change and the key narratives
emerging from the empirical research.
Source: Author
Personal Experiences

Erratic

Extremes
Belief
Difference

scales

Rapid

Trust

Informal
Conversation
s

Media
Contradictions
Responsibility

Science

Temporal scales

The visual representation of the empirical findings presented in Figure 7 will
structure the discussion that follows. Consistent with previous studies (Milne et
al., 2008, Myers et al., 2012, Akerlof et al., 2013, Marin and Berkes, 2013) the
empirical material suggests that personal experiences of localised weather are
central to non-scientific understandings of climate change. These experiences can
be both subconsciously and consciously used to corroborate or undermine
information arising from the media, science and/or informal interactions
(Bickerstaff, 2004). Firsthand experiences of weather, especially extreme weather
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events (such as the event that occurred during the fieldwork programme) appear
to be particularly important in forming these understandings (Rebetez, 1996,
Pereira and Koifman, 1999, Hulme et al., 2009). Importantly, whether the event is
attributed to anthropogenic climate change or perceived to be an unrelated
weather event is intricately connected to ‘belief’ in climate change (Hulme et al.,
2009). This has previously been identified in terms of risk perception, where risks
must be associated to the climate change discourse to evoke mitigative or
adaptive action (Whitmarsh, 2008, Weber, 2010).
Climatic changes perceived over time appear to be particularly dominant in
affecting understandings and expectations of climate change. This was observed
when participants related weather events to recreational activities such as ice
skating on frozen lakes, dog walking and gardening. These activities made
participants feel able to relate climatic changes back to their own social reality
(Lawrence, 2009, Marin and Berkes, 2013). Furthermore, participants of this study
frequently used terminology of ‘belief’ in climate change. It has previously been
argued that where the environmental issue is far removed from lived everyday
experiences, the non-scientific community have difficulty relating to and
imagining it will happen which contributes to conceptualisations of belief rather
than certainty (Nilsen, 1999).
Where the perceived climatic changes implied a warming trend, for example,
decreased natural snowfall, it was more likely to be attributed to climate change
(or its ‘synonym’ global warming49), whereas trends of increased snowfall were
used to dismiss climate change forecasts as irrelevant for the New Zealand
context (Dutt and Gonzalez, 2012). This supports previous findings that episodes
of weather may be used to challenge the existence of climate change (Rebetez,
1996, Weber, 2010). Thus it appears that scientific forecasting need to align with

49

Research has suggested that although climate change and global warming can be used as
interchangeable terms, in fact for the general public they have quite different meanings, with more
expressed concern over global warming than climate change (Whitmarsh, 2009).
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locally experienced weather events for it to be trusted or perceived to be relevant.
It recognises the importance of situating climate change in a regional context and
everyday local realities (Slocum, 2004). Indeed Lorenzoni and Pidgeon (2006)
reported that climate change needs to be situated in terms of specific localities to
increase salience of the issue. This also has implications for broader climate
change narratives and suggests that for some, climate change is expected to
manifest as a warming trend as opposed to the wide range of climate change
manifestations as reported by the IPCC (2007a, b).
Local ‘warming’ events, changes to expected weather and ‘chaotic’ weather
were distinguished as features of climate change and thus used to justify belief in
climate change. A study by Myers et al. (2012) reported that people with a low
engagement with the issue of climate change rely more on personal experiences of
weather than pre-existing beliefs. Consequently, expected weather and
experienced weather could become more important in terms of the general
public’s belief in climate change. This therefore concurs that information about
climate change needs to be localised and “place based” (Myers et al., 2012),
something which the mass media is unable to provide (Marin and Berkes, 2013).
Thus reliance on the media as a source of information for the general public could
further distance non-scientific communities from the issue of climate change.
Global extreme events are also significant for non-scientific understandings of
climate change. However these are experienced through mediated sources,
predominantly the mass media. Increasingly accessible and pervasive media
reporting has raised public awareness of spatially removed environmental
hazards and risks (Bell, 1994a, b, Wilson, 2000b, Brody et al., 2008). Thus although
the public may not experience the events first hand, they come to know and learn
about the events through media coverage. The present research suggests that, for
some, extreme weather events such as floods, droughts and storms are depicted
by media sources as manifestations of climate change. Some participants consider
these events to be overused by the media to confirm the existence of climate
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change, suggesting that contrary to previous research suggesting that media
reporting is too balanced Boykoff and Boykoff (2005) and Boykoff (2007a), some
participants of this study perceive the media to over represent climate change
causes (carbon dioxide emissions) and impacts (including sea level rise, melting
ice caps, and increased average global temperatures). Yet balance in reporting and
communication appears to be craved by non-scientific communities.
In terms of the science basis, this study finds that while the science is largely
trusted, scientists were perceived to be corruptible, or potentially biased. This
could suggest that social interactions, relationships and trust between social actors
and information sources are at the core of communicating climate science (Hart
and Nisbet, 2011, Myers et al., 2012). Further, it could indicate public concern over
the fallibility of humankind and a need for greater understanding of scientific
processes. Reported contradictions and uncertainty in climate science can act as a
barrier to public engagement with the climate change discourse and climate
change information. Contradictions in messages from science, media, and
informal conversations lead to confusion amongst non-scientific communities, or
total disengagement with the climate change discourse. As non-scientific
communities will pay more attention to sources of information which are
perceived to be trustworthy (Slovic, 1987), trust in the source of information is
vital for the message to become accepted and relevant. This was supported by
Hansen et al. (2003: p.115) who noted that, “if people do not trust the messenger, they
will not trust the message.”

Participants clearly articulated the overwhelming

nature of climate change information for non-scientific communities and an
inability to prioritise this information, especially where contradictions exist.
It has been argued that informal interactions are an important source of nonscientific information (Freudenburg and Pastor, 1992, Ungar, 2000). This study
finds that informal conversations with friends and acquaintances can be
confrontational where contrasting views on climate change emerge. The
polarising nature of climate change means that these conversations can be
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argumentative and passionate and therefore avoided. Ungar (2000: p.299)
suggested that through informal conversations individuals “negotiate compatible
identities,” however this may not be the case with polarising and passionate topics
such as climate change. Douglas and Wildavsky (1982) identified five interpretive
communities; hierarchical, individualist, egalitarian, fatalist and hermitic, which
“differ in their endorsed patterns of interpersonal relationships” (Weber, 2010: p.335). In
turn, these communities affect collective ways of knowing about climate change,
socially amplifying some risks whilst ignoring others. Future research could
develop the dominant narratives raised in this chapter and consider these
alongside the interpretive communities for a greater understanding of their
origins and underlying norms.
Finally, there is a range of contrasting positions in terms of the temporality of
climate change evidenced in this chapter. For some participants, experiencing
changes to the local climate and media reported global changes were used to
prove the existence of current climate change. Conversely, other participants
expressed the view that climate change would occur in the future and was
therefore less concerning. For these participants less current changes were
expected or experienced and this could therefore suggest that experiences of
climate change are related to perceived temporal scales of manifestations.
Expectations of climate change will have implications for the lens through which
personal experiences are interpreted. Further research is required to address the
relationship

between

expectations

and

temporal

scales

of

perceived

manifestations of climate change.

6.6 The socialisation of climate change
This chapter has provided a preliminary investigation of the socialisation of
climate change. It has presented a look inside the ‘black box’ and uncovered, as
expected, a messy process involving interrelated information sources and
complexities related to trust, contradictions and locally, place embedded
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understandings. The linear process visualised in Figure 6 is therefore replaced by
a new development (Figure 8), which focuses on the way through which the
socialisation process broadens in scope to produce many varied ways of
understanding climate change for non-scientific communities. The focus of this
chapter has been the informing information sources, however this is just one
aspect of the socialisation process, and further research is required to better
understand this process.
Climate change is clearly socialised through not only the way climate change
information is presented but also through the consumption of climate change
information by non-scientific communities. Understandings of climate change are
shaped by the media, informal conversations and experiences (Grothmann and
Patt, 2005). It is important to note that information is interpreted through social
and cultural lenses in ways that impact upon how the information is received and
processed. Further research is required to consider this process. This chapter finds
that the physical phenomenon of climate change informs the social through
interpretations and mediated information sources. Figure 8 presents a dynamic
model, whereby the processes and information sources depicted in Figure 7 are
situated within the larger socialisation process.
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Figure 8. The socialisation of climate change
This figure is visually representing the socialisation of climate change
overtime. It identifies the roles of experiential and mediated information sources
amongst a range of additional processes.
Source: Author
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of Climate Change

Physical
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Figure 8 depicts how climate change is expanded or broadened in scope
through the socialisation process, leading to a greater range of perceptions and
understandings. While it was beyond the scope of the present research to address
all aspects of the black box, it is clear that barriers will restrict the absorption of
climate change information. This paper recognised dominant narratives including
contradictions, temporal scale and trust which could limit public engagement
with climate change information (Lorenzoni and Hulme, 2009). There will be
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cultural and political external factors (constructionist) and internal cognitive
processes (constructivist) which will filter process and order information about
climate change. This chapter has shown that localised realities are central features
of non-scientific understandings of climate change and therefore, there will be
multiple ways of knowing about climate change. This can lead to greater
difficulties in science communication and evoking behavioural change, as a onesize-fits-all approach to climate change information, even on a national-scale, may
not be congruent with local experiences, resulting in cognitive dissonance and
increased distancing of the climate change discourse for non-scientific
communities.

6.7 Summary
The present text has contributed to greater comprehension of the processes,
sources and interplays in three important ways. First, it has identified the range of
sources used by non-scientific communities. This has not previously received
academic attention in its entirety, although research has addressed discrete
elements such as the role of personal experience (Myers et al., 2012, Akerlof et al.,
2013), and the media (Wilson, 2000a). Second, it has taken a preliminary step
towards understanding the interplay between the sources of information, noting a
hierarchy, whereby personal experience appears to precede other, mediated
sources of information. Finally, it has drawn out the key narratives and
overriding themes which dominate discussions around sources of climate change
information for the general public. This has implications for addressing the best
ways to convey climate change information to the general public.
This chapter has explored the information sources utilised by non-scientific
communities to socially constructed understandings of climate change. Moreover,
it has addressed the interplay and involvement between the sources of
information providing a greater awareness of how social actors engage with
climate change information and through social processes prioritises and trust
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some sources over others. It has highlighted the local frames of reference that are
prominent in informing non-scientific understandings of climate change; however
it has also indicated that a livelihood and/or lifestyle dependency on weather does
not explicitly lead to concern about climate change. Building upon the findings
presented here, Chapter 7 will address the way the risk of climate change is
perceived by scientific and non-scientific communities. The multiple realities
presented in this present chapter serves as an important platform for next
addressing how non-scientific communities perceive the risk of climate change.
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7

The Perceived Risks of Local Climate Change
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Chapter structure:
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7.2 Study area
7.3 The winter of discontent
7.4 Methodology and methods
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7.6 Risks for Queenstown: ski
industry perceptions
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perceptions of the local
community
7.8 Risks for Queenstown:
perceptions of tourists
7.9 Summary

7.1 Introduction
Environmental risks can be understood through both scientific assessment and
social perception50 (Pidgeon, 1998). Climate change is an environmental risk that
is often discussed on a global-scale, thus global averages, global governance and
global attribution of responsibility dominate narratives (Edwards, 2001, Olausson,
2009). Climate change manifestations are modelled, forecasted and disseminated
by the scientific community. Yet how the risks of climate change are perceived by
non-scientific communities, incorporating individual and collective realities, is
less well understood, but critical to societal awareness, understanding and
response to climate change. Weather is the localised medium through which
climate and consequently climate change is temporally and spatially experienced
by non-scientific communities (Bray and Shackley, 2004). As well as dictating
lifestyle choices, weather is a vital resource for many livelihoods. This chapter
presents the empirical findings related to risk perception of localised climate
change within the context of additional and alternative risks in a rural community
with livelihood and lifestyle dependency on seasonal snow for the ski industry.
Industries such as agriculture, energy and tourism, which rely on weather for
their products or services, are affected by climate variability in terms of
operationality and viability (Stern, 2007). Such effects extend to communities that
rely on the industry, particularly in rural areas where communities can be heavily
or entirely reliant on one industry for employment, preventing outmigration
(Allen et al., 1988, Gannon, 1994, Butler et al., 1997, Park et al., 2012). This lead
O'Brien et al. (2004) to assert that communities reliant on natural resource and
climate dependant activities will be increasingly and disproportionately
vulnerable to the effects of climate change. While there is a clear risk to the ski
industry generally, research has shown high variability in the vulnerability of
A version of this chapter has been accepted for publication: Hopkins, D. (Accepted for
publication) The perceived risk of local climate change in Queenstown, New Zealand, Current
Issues in Tourism DOI: 10.1080/13683500.2013.776022
50
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individual ski fields (Scott et al., 2012a, Scott et al., 2012b, Dawson and Scott, 2013)
as well as opportunities arising from climatic changes due to the relative
vulnerability of competitors (See: Chapter 8) and industry contraction (Scott et al.,
2012b). Nevertheless, Steiger et al. (2012) argued that ski fields will, to some
extent, experience a ‘last chance to ski phenomenon’ this century. Thus, localities will
see varying manifestations of climate change and have differing coping capacities.
This could contribute to different forecast and perceived risks, opportunities and
responses at the local, regional and international-scales of analysis.
The research presented in this chapter critically addresses perceptions of risk
in Queenstown. It focuses on risks which could threaten the participant’s
livelihood, lifestyle and/or local environment, and risks that are directly informed
by local realities. This chapter reports on an empirical study of Queenstown ski
industry stakeholders, where stakeholders are defined as those with a livelihood
or lifestyle connection to the industry. The empirical data were collected during
the winter of 2011, during which time New Zealand experienced low natural
snowfall and unseasonably high temperatures preventing snowmaking. This
background is addressed in detail (Section 7.3) as it provides critical context to the
interpretation of findings and presentation of results.
7.1.1 Conceptualising risk perception of local climate change
Academic studies concerned with the cognitive judgements of natural hazard
risk perception by non-scientific communities have traditionally focused on
explanatory factors such as prior experience, knowledge and demographics as
well as the social, cultural, and attitudinal contexts (Bord et al., 1998, Brody et al.,
2008). Research considering spatial proximity to risk has included flooding
(Grothmann and Reusswig, 2006, Siegrist and Gutscher, 2006, Whitmarsh, 2008),
air pollution (Bickerstaff and Walker, 1999, 2003, Bickerstaff, 2004) and wildfire
(Cohn et al., 2008). These risks are location dependent and as such are studied in
specific social or physical settings where the risk exists or is most acute. Orchiston
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(2010) considered tourism and seismic risk in New Zealand and identified the
importance of local community and informal interactions in hazard preparedness.
Sense of belonging and loyalty to local people were raised as important factors
contributing to community resilience.
However, natural hazard risks such as earthquakes are distinct from that of
climate change. While both can be distanced by at-risk communities, the
ontological reality of climate change has been problematised (Oreskes, 2004b),
and thus some communities and/or individuals may feel more secure in
questioning or indeed denying the validity of the risks at hand. In terms of
climate change risk, agricultural and rural studies have examined risk perception
amongst relevant communities (Dalgleish and White, 1999-2001, Clark and White,
2002, Patt and Gwata, 2002). Burningham and O’Brien (1994: p.914) argued that,
“global concepts of environment and environmental change are always localised in
particular socio-political and cultural contexts.” Thus for non-scientific communities
global environmental issues such as climate change are localised, and risks are
framed by everyday realities, events and routines (Bickerstaff et al., 2006).
Through this process global climate change becomes local climate change with
more relevance for the general public and local communities. Nevertheless, there
is interplay between global and local framings of climate change (Figure 9) and
appreciation of this relationship is critical to understanding both the scientific
framing and social perceptions of risk.
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Figure 9. Climate change risk perception: The global-local nexus
Source: Author
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The realist search for a singular truth is critiqued by Williams (2001: p.33) who
stated that “environmental problems are inherently woven into the social fabric, and are
not simply representations of what is real.” Studies have challenged public
perceptions of climate change through recollections of annual weather events
such as the occurrences of a ‘white Christmas’ (Rebetez, 1996), and often found
these perceptions to contradict meteorological records, suggesting that subjective
expectations impact upon public perceptions of weather. Research has also
suggested that scientific experts perceive environmental and health related risks
in a different way to non-scientific communities (Sjöberg, 1998, Hansen et al.,
2003, Blok et al., 2008); with experts often having a lower perception of risk than
non-expert communities (Lazo et al., 2000).
Risk perceptions are formulated through an individual’s interpretations of
their environment mediated by individual and/or collective senses (Brown, 1989).
Macgill (1989) found that risk perceptions are constructed through individual
reflective understanding combined with formal and informal social interactions.
Indeed, it has been suggested that rather than being dictated by scientific
knowledge, public understandings of risk are related to demographics, attitudes
and social context (O'Connor et al., 2002). Public evaluations of risk are
determined by whether the risk is voluntary or involuntary, chronic or
catastrophic, common or novel, and known or unknown to science (Slovic, 1987,
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Brody et al., 2008). While the conventional psychometric model of risk perception
focuses on risk characteristics such as magnitude of damage and probability of
occurrence (Slovic, 2000), recent studies have also considered the roles of social
demographic and structural factors (Leiserowitz, 2005, Slimak and Dietz, 2006).
Cognitive biases and judgement heuristics can have an irrational effect on
perceptions of both risk and adaptive capacity (Grothmann and Patt, 2005). These
are frequently associated with issues with a high level of uncertainty, and thus
relate to non-scientific engagement with climate change. Optimistic bias or
unrealistic optimism (Weinstein, 1980, 1989) has been observed by researchers as
justification for lack of perceived risk contributing to inaction. Predominantly
used in healthcare, the relevance of this concept has been demonstrated in the
case of earthquake risk (Orchiston, 2012) and may be applicable to the
environmental risks posed by climate change. A connection has been drawn
between perceived controllability and optimistic bias (Harris, 1996), suggesting
that whilst personal agency in the climate change discourse is reduced, unrealistic
optimism might be used to compensate for inaction. Nevertheless, public policy is
thought to be driven by public perceptions of risk as much as scientific
assessments (Brody et al., 2008), and therefore non-scientific risk perception as an
important field of study.

7.2 Study area: the southern New Zealand ski region
Understanding climate-related risks and responses to those risks is critically
important. In New Zealand, over 79% of total exports (NZ$42.2 billion) are
considered sensitive to climate change (Fitzharris, 2007). Tourism, the main
contributor to service exports, is particularly affected by climate change
manifestations (Fitzharris, 2007). Since 1950, New Zealand has experienced a
warming of 0.5°C, along with fewer frosts, alterations to rainfall patterns and
increasing drought intensity (Fitzharris, 2007). Changes to climatic systems are
expected to continue through the 21st century with direct and significant
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consequences for snow-based tourism. This is forecast to include further increases
to average temperatures (by up to 4°C), increased extreme events, and a decrease
in snow and frost (Fitzharris, 2007.)
Queenstown is a growing community situated on the South Island of New
Zealand within the Southern Alps. Queenstown is one of New Zealand’s fastest
growing communities. At the latest Census (2006), Queenstown had a population
of 23,000 people, an increase of nearly 35% from the previous census in 2001
(Statistics New Zealand, 2013). Queenstown has been a tourism destination since
the

European

settlement

of

New

Zealand

and

focused

initially

on

regional/domestic summer holiday markets (Blumberg, 2008). However the
development of Coronet Peak ski field in 1953 initiated a transition to all-season
international resort destination appealing to both domestic and international
markets (Hall and Kearsley, 2001). Queenstown is the self-styled ‘Adventure
Capital of the World’ (Buckley, 2006), and consequently offers a range of activities
including white water rafting, bungee jumping and jet boating (Lovelock, 2011).
Queenstown’s status as a winter tourism destination was cemented by further ski
field developments in the region (Higham, 2005).
The New Zealand ski industry consists of 14 commercial ski fields and 10 club
ski fields. In the Queenstown region there are six ski fields including a cross
country ski field and a freestyle snow park, and this represents the highest
concentration of commercial ski field operations. National skier days in New
Zealand have increased from 590,000 in 1980 to nearly 1.4 million in 2011.
International skier visits are also increasing, from 15% of skier days in 1991 to 28%
in 2011 (New Zealand Snowsports Council, 2012). An economic significance
report found that $92.8 million was spent in the Southern Lakes region during the
2005 ski season (New Zealand Tourism Research Institute, 2005). In addition, their
report found that the majority of businesses (66% in Wanaka and 57% in
Queenstown) received direct benefit from the regional ski industry, with 47% of
the businesses surveyed attributing their entire turnover to the ski industry (New
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Zealand Tourism Research Institute, 2005). From these figures it is evident that
Queenstown is dependent on the operationality of the ski industry. The ski
industry, in turn, is reliant on suitable climatic conditions.

7.3 The winter of discontent
An understanding of the 2011 ski season, during which this research was
conducted, is important to the interpretation of the empirical material that
follows. The 2011 ski season was characterised by climatic extremes which caused
considerable interference to the operationality of the local ski fields. In recent
years, the opening day for the southern New Zealand ski season has been on the
Queen’s birthday public holiday weekend which falls on the first weekend in
June. Opening dates had edged progressively earlier up to 2011, largely as a result
of the ski fields’ increased snowmaking capacity. However this strategy has
limitations, including specific atmospheric requirements known as the ‘wet bulb
temperature’ and rising associated costs (Steiger and Mayer, 2008, Bark et al., 2010).
May and June of 2011 saw uncharacteristically high temperatures which limited
early season natural snowfall, and as a result attention turned to snowmaking.
However an inversion layer, which can lead to an abnormal scenario where the
upper elevations (alpine regions) are warmer than the lower (townships)
(Lecomte et al., 1998), rendered snowmaking impossible. With little natural
snowfall, the ski fields waited for windows of opportunity to produce the
minimum operational snow base of 30 – 40cm. Consequently ski field opening
dates were delayed by up to 27 days, finally opening with very limited skiable
mountain terrain.
During this period Queenstown received extensive national and regional
media attention (Chapter 5, Section 5.4, Table 8). The media in the Queenstown
region has a prominent role in mediating between the local community and the
ski field operations. National media reported that, “Unseasonably warm weather is
keeping skiers off the slopes and putting pressure on the multimillion dollar ski industry
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at popular tourist destinations around New Zealand” (Ihaka, 23rd June 2011).
Following the delayed opening, New Zealand experienced a record snowstorm
beginning on July 25th, which left flights grounded and roads blocked,
contributing to a difficult environment for both tourists and tourism operators.
Local media reported that, “Snow left hundreds stranded at Queenstown Airport
yesterday and roads throughout the region were closed last night, but forecasters warn the
worst is yet to come” (Otago Daily Times, 15th August 2011). The events of 2011’s
ski season lead a ski field operator to report to local media that it had been a
financially difficult year (Otago Daily Times, 29th September 2011). This backdrop
contributed to a research context, whereby the reliance on weather conditions and
the limitations of snowmaking, were popular conversation topics.

7.4 Methodology and methods
The empirical work presented in this chapter investigated climate change risk
perception through a study of ski industry stakeholders in Queenstown, New
Zealand. Two key objectives were addressed:
1. To identify current scientific knowledge on the potential impact of local
climate change to Queenstown and its ski industry,
2. To understand how local climate change and associated risks are
perceived by ski industry stakeholders.
These objectives required local, context sensitive research. In order to achieve
the first objective, an analysis of published research specifically addressing the
risk of climate change to seasonal snow in Queenstown was conducted and
integrated with data elicited from expert interviews. It has been argued that the
complexity of risk perception in specific locations cannot be captured by
questionnaires alone (Horlick-Jones et al., 2003: p.265). Consequently a qualitative
methodology was utilised in order to “enable more in-depth elicitation and
contextualisation of meanings attached to risk” (Bickerstaff, 2004: p.830).
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Thirty three in-depth semi-structured interviews were conducted with
participants from four key stakeholder groups; industry, community, domestic
tourists and scientists. Interviews were undertaken in Dunedin, Queenstown and
Wanaka during two periods (April and June-July) of fieldwork in 2011. Purposive
sampling was utilised in its more general application (Mason, 2002) to recruit
participants for this study based on their stakeholder classification (Table 15).
Thus the sample was non-representative and used an exploratory approach which
relied on the researcher’s expert judgement to select the required participants
(Singleton Jr. and Straits, 2010). A snowballing sampling technique (Biernacki and
Waldorf, 1981, Noy, 2008) was utilised to develop this network of participants. In
purposive sampling, processes of sampling, interviewing and analysis are “viewed
dynamically and interactively” (Mason, 2002: p.138), therefore sampling was
ongoing through to the point of redundancy (Lincoln and Guba, 1985).
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Table 15. Summary of interview participants and stakeholder groupings
Stakeholder
group

Participant pseudonym

Community

James
Sarah
John
Peter
Jessica
Andrew
Tom
Emma
Michael
Imogen
Victoria
Karly
Emily
Hannah
Justin
Nicolas
Catherine
Doug
Stuart
Kevin
Chelsea
Marcus
Madeline
Natalia
Craig
Susan
Lee
Greg
Derek
Mary
Paul
Stephan
Oliver

Domestic tourist

Industry

Science

Interview
length
(minutes)
51
51
58
36
31
46
37
40
64
55
30
30
39
30
35
37
40
49
58
51
41
45
35
30
50
64
64
42
55
80
54
49
90

The participants of this study had varied experience within Queenstown’s ski
industry; all industry and community participants were permanent residents of
the Queenstown region for between 5 and 40+ years. For domestic tourists, there
was a wide variance in connections to the Queenstown ski industry. Selection
criteria for domestic tourists stipulated that they should be New Zealand citizens
or permanent residents who had visited the Queenstown Lakes for the primary
purpose of skiing at least once in the past five years. Nonetheless, all tourist
stakeholder participants had skied in Queenstown at least once per year for the
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previous five seasons. Of the science stakeholders, two were based in
Queenstown, while one participant lived overseas. All had continued on-going
professional interests in the weather and climate of Queenstown. Confidentiality
was assured and pseudonyms are provided for all research participants and ski
fields.
Participants were asked to identify the direct risks they perceive for the ski
industry in Queenstown, as well as for their lifestyle and livelihood, thus making
the risk more personal to their everyday reality. Interview questions were
adapted for the stakeholder categories in ways that accommodated matters of
specific relevance, while still allowing for comparisons to be drawn between
members of different stakeholder categorisations. More specifically, interview
questions addressed one central research questions: How do people with a
livelihood or lifestyle connection to snow perceive the individual and collective
risk of climate change to seasonal snow in Queenstown?
A digital audio-recorder was utilised for all interviews. All interviews were
conducted, transcribed and analysed by the researcher. Analysis used a process of
thematic coding. This was repeated twice using Nvivo10 qualitative software
(Bazeley and Richards, 2000). Thematic coding involves searching for key subjects
and ideas introduced by the participants through the interview process. The first
round of coding read the transcripts literally and developed a range of themes.
These were then refined through interpretive analysis (Patton, 2002, Braun and
Clarke, 2006). Both the interviewees’ narratives and the research objectives guided
the formulation of themes (O'Reilly, 2005). The interpretive analysis process was
both iterative and reﬂexive. The results of this study are sequentially presented
according to the stakeholder groupings.
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7.5 Scientific framing of climate change risks to seasonal snow
7.5.1 Risk of climate change to Queenstown’s ski industry
Science participants considered the ski industry in Queenstown to be more
vulnerable to climate change than other tourism subsectors. Current variations in
snowfall, however, were perceived to disguise any long-term changes to the
climate.
The basic core of what makes Queenstown an interesting tourism place I
don’t think is going to change. As far as the ski industry is concerned it’s
a bit more problematic for them, but the snow seasons are highly erratic
anyway from year to year, and it will take a while before you see a trend
(Oliver, Scientist).
Hendrikx and Hreinsson (2010) provided a broad analysis of risks to New
Zealand’s alpine regions and the capacity to use snowmaking technology through
the 21st century. They reported that for upper elevations (2050-1650m) under a
mid-range (A1B) climate change scenario, by 2040 there would be 93-79% of
current maximum snow depth reducing to 80-54% by 2090. Lower elevations
(1700-1200m) will experience greater changes, with 91-65% of current snow depth
by 2040, reducing to 68-20% by 2090. This indicates the importance of elevation in
determining climate change risks to ski field operations, however local
climatology will also contribute (Hendrikx and Hreinsson, 2010). A minimum
operational snowdepth of 0.30m currently occurs between 105-88 days per year
(average between elevations), however this is forecast to reduce to 87-76 days by
the 2040s and again to 75-51 days by the 2090s (Hendrikx et al., 2013). Empirical
data from the expert interviews suggest that these changes could be experienced
by the ski industry as interannual variability.
The projected climate change on a midrange scenario… was going to
result in changes in snow at levels of interest to ski field operators and
that would see changes… that are in the order of inter-annual variability
out to about the 2040s… You could argue that if they can manage now,
they’ll be able to manage for a midrange, average day in 50 years’ time
(Stefan, Scientist).
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7.5.2 Snowmaking
Snowmaking was identified by science participants as a key strategy to
mitigate the risks of climate change to Queenstown. Globally, snowmaking is an
integral part of the ski industry’s collective adaptation strategy, and has received
attention in the academic literature (Scott et al., 2003, Hennessy et al., 2007, Steiger
and Mayer, 2008, Bark et al., 2010, Pickering and Buckley, 2010, Rixen et al., 2011).
Hendrikx and Hreinsson (2010) supplemented forecast natural snow depths with
snow-guns to achieve 0.3m on a 10,000m² area by 15th June, and 0.5m by 15th July,
under a ’worst case51’ (A1F1) scenario. By 2090, they found that at high elevations a
minimum level of snowmaking would be sufficient for most sites (some may
require more than one snow gun per 10,000m²) when snowmaking opportunities
were utilised from 1St May, and in conjunction with natural snowfall to produce
the required base of snow. At lower elevations, up to five additional snow guns
per 10,000m² could be required to meet the level of snow cover. Hendrikx and
Hreinsson (2012) found that all their New Zealand study sites would be capable
of producing snow in 2090 under a high emissions scenario (A1F1). Limitations to
their study included the economic and hydrological parameters of snowmaking
under scenarios of climate change (Hendrikx and Hreinsson, 2010, Hendrikx and
Hreinsson, 2012). The importance of snowmaking was highlighted through the
expert interviews, as were limitations to this adaptation strategy. Limitations
were evidenced by the unique circumstances of the 2011 winter season in
Queenstown.
From an industry perspective, they’re probably going to be OK as long as
they invest in some snowmaking because the snowmaking can make up
that difference. But that also has limits, and I think this year [2011] is a
good example of that (Stefan, Scientist).
Although the importance of snowmaking for the financial viability of the ski
industry was noted by science participants, the failures of this strategy were also
51

“Worst case” is used rather than an average year to better represent the conditions under which
snowmaking is designed to be used.
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identified and attributed to institutional frameworks which can prevent
innovation.
The business planning and funding horizons don’t help them look outside
of that [the norm], you know if you talk to the likes of [ski field] and
things, new lifts and infrastructure, most ski fields won’t put them in
unless the payoff is well under ten years. Five years even in some places,
so why look for a long-term solution if you’re going to be making money
just like that? (Stefan, Scientist).
7.5.3 Relative vulnerability
Opportunities for the Queenstown region were identified by science
participants, predominantly focused on the Australian market and the concept of
relative vulnerability. Participants noted that, “the resource that we have here [will]
become more valuable because the Australian [ski industry] is not there” (Oliver,
Scientist). In this quote, Oliver suggests that the decrease in natural snow
availability in Australia will provide opportunities for New Zealand’s ski
industry. This has been confirmed by snow modelling which has indicated that
risks for the ski fields of New Zealand are lower than those in Europe and
Australia (NIWA, 2010). In addition, it has been forecast that snowmaking will be
possible in New Zealand’s higher elevations up to 2090. These forecasts are
optimistic for New Zealand’s ski industry (Hennessy et al., 2007, Hendrikx et al.,
2013). Yet climate change mitigation policy, social perceptual shifts, or resource
allocation issues, may impact upon the ability of ski fields to exploit the available
technologies.
Further increased extreme events which are forecast as a manifestation of
climate change could have implications for operationality and safety, and again
cannot be included in modelling assessments. For the medium term, the
contribution of the Australian market to Queenstown is perceived by science
participants to reduce the immediate risks of climate change faced by the
Queenstown ski industry. Indeed another participant noted that; “it’s almost that
relative vulnerability between here and other destinations that I think is going to be more
222

of a driver rather than the absolute change across all of them” (Stefan, Scientist). The
concept of relative vulnerability in the Australasian context is developed in
Chapter 9 of this thesis and identifies the range of factors contributing to
vulnerability beyond scientific framing. Chapter 9 recognises

that the

contextuality of vulnerability could mean that direct comparisons between
Australia and New Zealand are less valid, and snow reliability alone may not
influence the Australasian ski industry dynamic.

7.6 Risks for Queenstown: the perceptions of ski industry
participants
7.6.1 Weather
This study found that reliance on weather is perceived to be a central risk to
the operationality of the ski industry in Queenstown. It is not perceived to be a
distanced risk, but currently occurring through weather conditions which
participants see to have changed over the past decade. “It doesn’t mean we are
getting crappy snow, it means we might not get snow for a month and it might warm up
but then the other side of that is we might get loads of snow. It just seems to be all over the
show” (Marcus, Ski Hire Shop Owner). For industry participants, being perceived
as snow-unreliable could have dire implications for the financial viability of their
businesses and the industry as a whole. Marcus went on to explain that the risk
would mean that:
Probably less people would come here; we’d be seen as a more inconsistent
destination. You’d start questioning the validity of your business, start
looking at why are you going to invest money in your business, especially
you don’t know if you are going to see any return on that this season. It’s
bad enough as is it you know, I guess your risk increases.
Thus unreliability and variability are perceived to be current risks for the
region’s ski industry which could be further exacerbated by future climate change
and media reporting of variability. In Finland, a study by Tervo (2008) observed
that three-quarters of winter tourism operations are negatively affected by
223

weather events including temperature variations and wind. However the impact
of perceptions could be as detrimental as physical changes. Since Behringer et al.
(2000) found that snow reliability is central to a skier’s destination choice, the risk
associated with increased variability for Queenstown is a current issue for
industry participants.
The present research found that weather fluctuations and the perceived
uncontrollability of weather can lead to feelings of powerlessness amongst industry
participants, previously identified by Lorenzoni et al. (2007b). The value-beliefnorm theory of behaviour proposed by Stern (2000) understands powerlessness to
be the belief that action will not affect the outcome. In the present research
however, it seems that powerlessness is associated to a perceived lack of adaptive
options. Despite the threat posed to their livelihoods by unpredictable weather
patterns, industry participants articulated a sense of helplessness. Kevin, a Ski
Field Operator stated that:
[Our risk is] always weather, we’re farmers at the end of the day. We have
very little influence over the weather per se, so if it wants to warm up in
July, we can’t make snow, it’s too warm, it rains it washes all the snow
away, that’s our vulnerability.
The influence Kevin refers to here could be snowmaking, which, although not
affecting the actual weather, produces the required resource; snowmaking
reduces the risk of reliance on natural snowfall. Thus snowmaking is perceived to
be one action which the industry can take to reduce its powerlessness, however its
limitations were acknowledged, specifically the temperature and atmospheric
conditions which are required for optimum snowmaking (Morrison and
Pickering, 2013b). In the Austrian skiing context, research has shown high
optimism regarding the capacity to address climatic changes through available
adaptation options (Wolfsegger et al., 2008). Much like New Zealand,
snowmaking was perceived to be the most appropriate adaptation by Austrian ski
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operators, followed by moving to higher altitudes, and avoiding sun-exposed
slopes (Wolfsegger et al., 2008).
7.6.2 Climate change
In contradiction to the current risk of weather variability, participants
described the risk of climate change as temporally distanced. This can result in
reactive (rather than proactive) behavioural responses, dismissing the urgency of
climate change and identifying more important current risks.
I think it’s something that we need to be mindful of. But it’s quite
challenging because I think the perception is that it’s not going to have an
impact for us for such a long period of time, that right now we’re more
focused on immediate competition, about securing our business from
Australia, about managing the current economic climate, those sorts of
things are more pressing than a vulnerability that’s not going to affect us
potentially for 20 years. It’s important to be mindful of, but I wouldn’t
dedicate a huge amount of time to it at this point (Natalia, Ski Field
Manager).
This perception of temporally distanced risks has been found in earlier studies
such as Leiserowitz’ (2005) study of American risk perceptions, and also concurs
with the finite pool of worry hypothesis (Hansen et al., 2004, Weber, 2006, 2010).
This suggests that industry operators are more concerned with daily operations
and annual weather variations, leaving climate change to be perceived as a less
imminent risk. Indeed, this finding is supported by Weber (2006), who found that
concern for environment degradation reduced after the 9/11 terror attacks in New
York. Another example can be found with the Global Financial Crisis, whereby
increased concerns for job security and feelings of global economic uncertainty,
superseded climate change in terms of risk perception (Papatheodorou et al.,
2010, Scruggs and Benegal, 2012). In terms of adaptation, this could result in
further reactive behaviour. Participants stated that, ‘I think it will happen gradually
over time,’ ‘such a gradual change,’ ‘I can’t see it coming for a while.’ This has also lead
to perceptions that climate change is a future threat thus removing a personal
sense of agency. This was clearly articulated by Lee, a Ski Hire Shop Owner who
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stated, “it’s going to affect our industry more than any industry but at the end of the day
for me, that’s going to be 50 or 60 years down the track, what do I care personally?”
This research finds that ski industry participants are predominantly concerned
with present risks including the economic and political situation of key tourism
markets rather than future climate change which is perceived to be distanced.
Thus it is important that climate modelling is relevant for ski industry operators.
Timeframes need to be applicable to ski field operators and research has shown
that shorter timescales are the most useful (Scott et al., 2003, Scott et al., 2006). As
a result, the nearest term forecasting for New Zealand, 2040, may be too distanced
to inform decision making and planning. This identifies a disjuncture between
climate change reporting and operational planning timeframes.
The difficulty with the likes of the ski industry is that they would be
looking at 3–5 years ahead maximum, and in fact we’re looking at climate
change trends that are over the next 30–50 years (Doug, Ski Field
Manager).
For the specific context of Queenstown, by 2040 forecasting suggested only
small variations at upper elevations, which will be perceived as weather
perturbations rather than climatic changes. In terms of planning, while it would
be beneficial for shorter timeframes in forecasting, it could also be suggested that
the industry should be making longer planning frameworks through which the
long-term risks of climate change could be integrated. The value of globalised or
national averages is clear; however it needs to be combined with locally relevant
forecasts, specifically in regions where planned adaptation is required to maintain
industries, businesses and lifestyles.
Narratives of ‘not in my lifetime’ and ‘not at my ski field’ were articulated by
participants, who feel that other people, in other places, are more vulnerable. This
was expressed at both the domestic and international scales of relative
vulnerability. As a main competitor, Australia was named as being relatively
more vulnerable to the effects of climate change. “The research which NIWA has
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come out with suggests that in the South Island here we are not going to be as greatly
affected as other parts of the Southern Hemisphere, namely Australia” (Kevin, Ski Field
Operator). The interpretation of science by non-scientific communities provides
clear evidence of optimistic bias within the Queenstown ski industry. For this
reason, industry optimistic bias (Weinstein, 1980, 1984, 1989) could be a risk to the
ski industry.

Furthermore, optimistic bias can be used to explain industry

perceptions of climate change affecting other countries, other people and other
times especially as this argument arose from industry participants alone. Bicknell
and McManus (2006) found that Australian ski industry operators chose to
emphasise resilience over vulnerability in order to retain the perception of low
credit risk. This could explain the optimism and distancing displayed by ski
industry participants in this research.

7.7 Risks for Queenstown: the perceptions of the local community
Community participants identified risks to livelihoods and lifestyles arising
from current weather variability and future climate change. For communities in
Queenstown, snow is central to lifestyles and local culture. "If it became warmer and
warmer it would become harder and harder to support ski fields and that’s what we do in
winter time here" (Andrew, Wanaka Community Member). This quote
acknowledges the perceived risk of climate change for snow-based activities in
Queenstown. Should there be a reduction in snowfall as a result of climate
change, community participants felt this would have major implications for the
winter tourism industry and consequently their livelihoods and lifestyles. The
economic reliance of the region on snow-based activities and the ski fields in
particular was recognised by community participants; Jessica discussed the
implications of climate change for her family, as her partner works as a mountain
guide; “When you get Mount Cook cut off in December and no longer climbable, that
affects our income as a couple. If my partner can’t guide Mount Cook through December,
well that’s thousands of dollars that he can’t earn.” With reference to the 2011 ski
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season, another community member acknowledged a range of negative impacts
for the community; “The community is suffering; there are lots of people with no income
waiting to start work, people with season passes thinking, ‘am I going to ski this
year?’”(Sarah, Wakana Community Member).
Community participants expressed a relationship between the region’s
identity and snow covered mountains. This is evidenced by Sarah’s sentiments
that the poor start to the 2011 season had instigated informal conversations
regarding changes to the local climate, stating that ‘it feels different’.
Like if there was no snow, if this [the storm] hadn’t happened. It makes
you sort of question Wanaka, well not question Wanaka, but it would be a
different community if it was like this [snowless] all winter. If the snow
actually didn’t come, and you know people are talking about in the 1980’s
there was a year that the mountains only opened for 12 days, and it would
feel really different. You know even just physically, just seeing the snow
makes it look more like home. It’s funny (Sarah, Wanaka Community
Member).
The physical climate change risk to the ski industry can be quantified and
forecast, and this can have implications for the local, rural communities who rely
on this industry either directly or indirectly for their livelihoods. However, there
is an additional, unquantifiable risk, and this could be defined as the sociocultural risk to the lifestyles and the sense of place for the local community. This
study has identified the specific economic and socio-cultural risks to rural
communities engaging in weather dependent industries such as winter tourism,
and concurs with previous studies which have shown the vulnerability of specific
recreational activities to climate variability (O'Brien et al., 2004, Kropp et al.,
2006). Community participants stated that snow-topped mountains contribute to
the regional identity, and this could be threatened by local climatic change. This
finding supports the cultural significance of snow to alpine communities which
has previously been identified by Gorman-Murray (2010).
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Community participants perceived the risk of climate change to be reduced by
incremental manifestations which allows for the development of technology.
Andrew, a local businessman stated that:
If you were to say tomorrow, 'OK from the 1st June this year the ski
season is only going to be one month long, because there’s going to be no
snow, it’s going to be too costly to produce artificial snow or we can’t
because it’s not cold enough, it'll melt.' I would say the risks around that
would be huge. But that's going to be a progressive thing and I'm sure
with technology and all sorts of other things that may come along [it can
be reduced].
This identifies both a reliance on technology which has previously been
reported by Bürki (2000) and Dubois and Ceron (2006) and the temporal
distancing of the perceived risk of climate change, which could have implications
for the communities engagement with adaptive and/or mitigative behaviours and
policy.

7.8 Risks for Queenstown: the perceptions of tourists
The tourist participants of this study identified risks to Queenstown’s ski
industry ultimately leading to the end of skiing in the region. However this risk is
not perceived to be equally distributed amongst ski fields, tourist participants
noted a connection between the risk to the ski field and its relative elevation. “I’d
say Coronet Peak has the highest risk being the lowest [elevation] which is why it has so
many snow guns, Cardrona probably has the least risk” (Nicolas, Domestic Tourist).
Perceptions of a ski field’s vulnerability to climate change could therefore increase
when the ski field is utilising extensive snowmaking.
This study finds that tourists perceived Queenstown’s ski industry to be
highly variable prior to the use of man-made snow.
When it was natural snowfall, it was very unpredictable, the ski season
was half of what it is now… we could have a season with a couple of
weeks here a couple of weeks there, so you wouldn’t have the consistency
to build that base (Nicolas, Domestic Tourist).
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This participant went on to report the view that the use of snow technology
has increased the length of the season, while the base of natural snow is
decreasing. “It’s not getting enough snowfall that’s absolutely clear. On the other hand
technology is taking over, snow cannons and whatever have actually made the season
longer, it’s clear there isn’t as much snow up there” (Nicolas, Domestic Tourist).
Snowmaking has improved current skiing conditions for tourists providing a
better service; therefore for these participants snowmaking is seen as a current
rather than future strategy, noting that even now, without snowmaking the
season could be unpredictable. “I prefer the real [snow] but if it means they can open
the ski fields so that people can go then I’m happy with that” (Victoria, Domestic
Tourist). This study finds that while some tourists might prefer natural snow,
tourists are generally optimistic about the usage of snowmaking, particularly to
reduce variability in snowfall and provide a more consistent season. However
previous studies have shown that visitation is related to natural snow cover
(Abegg et al., 1997, Hamilton et al., 2007, Unbehaun et al., 2008, Dawson et al.,
2009, Pickering, 2011) and snowmaking can only reduce part of the risk of low
natural snowfall. However, in a scenario of high inter-annual variability, and a
domestic market culturally accepting of snowmaking, country specific research
could show less association between natural snow and visitation numbers.
While snowmaking was widely considered by tourists to have reduced current
risks from climate variability, tourists raised concerns about the long-term
implications for participation, including increased ticket prices. It was suggested
that this might already be occurring; “the cost has already become a barrier for many
people, especially in New Zealand” (Nicolas, Domestic Tourist). Additionally, the
contraction of the season associated with climate change was identified as another
risk for tourists as this too could incur additional financial costs for the tourist.
Williams and Fidgeon (2000) suggested that the ski industry is already perceived
to be financially prohibitive for many, and therefore increased costs due to
snowmaking and a reduced season length could affect skier participation.
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If it continues to get warmer, take for this year as an example of how the
ski season will become shorter, it might only go from July to September
rather than June to October in New Zealand. And it would probably
become more expensive, it’s bound to become more expensive, because if
they cut off say 6 weeks, 3 weeks at one end and 3 weeks at the other, then
that’s 6 weeks less when they have to make the same income. So
everything will be more pricey (Victoria, Domestic Tourist).
Participants recognised that the slow start to 2011 winter season had
contributed to the reduction of tourists in Queenstown, with follow on affects for
the local businesses. This also affected their own behaviour, making them
increasingly opportunistic and reducing their propensity to purchase a season ski
pass. “It’s obviously really late already [this season] so I don’t know if it’s going to be a
short season or a late season. But I’m kind of glad I don’t have a season pass (laughs)”
(Hannah, Domestic Tourist). The implications for subsequent winters was
discussed by Imogen who stated that,
I think as well because Australia’s having a better season that us this
year, a lot of people have quite short-term memories, you know, they
forget that you know, last year and the last 5 years have been quite good
seasons, you know, but they just think of their last experience and then
they go with that (Imogen, Domestic Tourist).
This study finds that increased variability and unreliability of natural snow
cover could have implications for skier loyalty. Research has shown that place
loyalty in skiing is minimal (Dawson et al., 2011), with skiers highly mobile and
decision making most closely linked to snow conditions. The degree of
involvement in the sport (high to low) has implications for loyalty, in particular
showing that highly involved individuals are less likely to be loyal to particular
ski fields (Dawson et al., 2011). This could be a risk for the Queenstown region
with competition between domestic ski fields becoming more important.
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7.9 Summary and implications
The objectives of this chapter were to identify current scientific knowledge on
climate change risks to Queenstown’s ski industry, and to assess climate change
risk perceptions by ski industry stakeholders. The findings presented in this
chapter have indicated clear distinctions between risk perceptions associated with
current weather variability and future climate change (Table 16). Climate
modelling and qualitative interviews with scientists have suggested that
Queenstown will be relatively less affected by climate change in the short to
medium term than Australia (IPCC, 2007a, NIWA, 2010)

52

, and that

manifestations of climate change will appear as annual variability until the midcentury. For the ski industry, however, current weather variability is seen to
constitute a considerable risk. This could suggest that while science suggests that
climatic changes in Queenstown will be experienced in ways that are similar to
current variability, this is still a threat to the region’s ski industry as operational
conditions in Queenstown are already vulnerable to weather perturbations. The
implications of current variability and the threat of increased variability in
operational snow conditions could include an increased perception of snow
unreliability for New Zealand. This could negatively impact upon the ski fields in
terms of skier numbers, indeed tourists in this research vocalised concern of
prohibitive increases in lift tickets as a result of increased snowmaking costs and
contraction of the season length.
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The following chapter (Chapter 8) will investigate the role of relative vulnerability further.
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Table 16. Risk perceptions - weather variability and climate change
A table considering the different ways weather variability and climate change
are perceived as risks
Source: Author

Risk perception

Risk
Weather variability
High risk
Uncontrollable
Financial dependency on ski
industry

Timeframe
Implications

Current risk
Media reporting of variability
Tourist’s perceptions of
Queenstown as snow unreliable
Reliance on snowmaking to
reduce the impact of variability

Risk reduction
requirements

Snowmaking
Local weather forecasting
Building resilience through nonsnow reliant tourism offerings

Limitations

Natural resources for
snowmaking
Complexity of alpine weather
forecasting

Climate change
Superseded by non-climatic,
current risks
Optimistic bias
Powerless
Financial, socio-cultural
dependency on snow and the ski
industry
Loss of regional identity
Distanced risk
Dichotomy of likelihood of risk
between forecast and perceived risk
Long-term investment
requirements
Timeframes of manifestations are
beyond a working lifespan
Locally relevant snow modelling
Building resilience through nonsnow reliant tourism offerings
Developing social knowledge of
local risks
Contraction of season
Increased cost of lift ticket due to
operational cost increase
Reliance on technological
improvement

The concept of climate change, on the other hand, is perceived by industry
participants to be an incremental and distanced threat. Adaptive responses to
climate change could occur autonomously as business practices to adapt to interannual variability rather than acknowledging climate change. Business
diversification is a popular climate change adaptation (Scott, 2006) and has been
reported in many ski regions including Scotland (Hopkins and Maclean, 2013).
However, the availability of a wide range of activities including hiking and
downhill biking in Queenstown’s urban centre reduces the ski field’s capacity to
offer these activities at their rural alpine locations which require substantial
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transportation (up to 35km). Furthermore, in the dominant narrative, optimistic
bias was recognised and connected to perceived adaptive capacity. Participants
stated that other people in other places would be more vulnerable to climate
change than Queenstown’s ski industry. Still, for the local community there was a
narrative of concern regarding local identity and sense of place, which would
benefit further research and consideration in terms of socio-cultural resilience and
adaptive capacity.
Climate change is predominantly framed as a global risk, and this could
explain why participants perceived it to be distanced from them personal.
Variability, on the other hand, is perceived to be a local risk, especially where
livelihoods and lifestyles are reliant on specific and stable weather. They are
related concepts, with the

science

participants

identifying

changes to

Queenstown’s climate as being guised as inter-annual variability. This could
suggest that while the general public do not engage with the broader concept of
climate change, they are reacting to locally experienced changes to the climate,
and often not relating this back to the larger global risk. This chapter has
identified the importance of including non-quantifiable as well as non-climatic
risks when considering the impact of climate change on a local or regional scale.
Risk perceptions can be broad ranging and diverse, and based on multiple local
realities. In other words, scientific climate forecasting and modelling provides one
important way of knowing about the potential manifestations of climate change in
a particular region, however there are clearly other ways that risk are framed and
perceived. Fundamentally, these perceptions will determine adaptive responses
and mitigative behaviours, and as such are critically important to maintaining
rural communities and regional economies that are reliant on weather. The next
chapter will explore the opportunities which could arise from climate change for
Queenstown’s ski industry, namely, the relative vulnerability of Australia’s ski
industry. This was raised by science and industry stakeholders in the present
chapter and is critically framed as a positive change for New Zealand.
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8

Climate Change and Relative Vulnerability
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8.1 Introduction
Vulnerability to climate change is spatially contingent 53 (Füssel and Klein,
2006, Füssel, 2007b, Adger and Brown, 2009). As such, the concept of scale is of
critical importance to vulnerability assessments. Regional comparisons have led
to a conceptualisation of 'relative vulnerability'; a comparative tool allowing the
evaluation of two or more entities relative to one another, resulting in the
forecasting of winners and losers in relative terms. In the study of climate change,
relative vulnerability has been used in a range of contexts (Hurd et al., 1999, Smit
and Wandel, 2006, Williams et al., 2008). It is also significant within tourism
studies, addressing likely impacts of climate change to the perceived
attractiveness of destinations relative to their competitors (Hamilton et al., 2005,
Scott et al., 2006, Amelung et al., 2007, Hein et al., 2009). The economic viability of
the global ski industry is particularly vulnerable to climatic changes (Scott et al.,
2006, Scott et al., 2008b) due to its reliance on specific and stable weather
conditions for both natural snow and artificial snowmaking. This chapter utilises
a relative vulnerability framework from a social perspective, empirically situating
this research within the Australasian winter tourism market. It specifically
addresses the Queenstown Lakes region (Queenstown hereafter) incorporating
two popular winter destinations; Queenstown and Wanaka, which are serviced
by six commercial ski fields.
A qualitative methodology was employed to analyse and interpret New
Zealand ski industry (supply-side) and Australian visitor (demand-side)
perspectives of the relative vulnerability of winter destinations to climatic
changes. Representatives from New Zealand’s ski industry were drawn upon to
discuss the perceived value of the Australian market and anticipated

An earlier version of this chapter has been published: Hopkins, D., Higham, J., & Becken, S.
(2013) Climate change in a regional context: relative vulnerability in the Australasian skier
market, Regional Environmental Change 13: 2, 449-458 DOI: 10.1007/s10113-012-0352-z
53
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opportunities or risks for Queenstown related to the Australian market under
forecast climate change. These perceptions will have implications for planning
and developing sustainable futures for the regional ski industry. Queenstown ski
industry interviews are combined with the perceptions and expectations of
Australian tourists, identifying the factors driving behaviours and suggesting
implications arising from climatic changes. It is not the intention of this chapter to
make generalisations about New Zealand’s national ski industry, as the
relationship with Australian tourists is highly location specific. This chapter
focuses on relative rather than absolute changes to snow availability resulting
from climate change; an important distinction when considering tourist flows
(Hendrikx et al., 2013). This is particularly relevant in the Australasian ski tourism
market where the mobile Australian skiers can exhibit spatial substitution
behaviours by choosing to ski in New Zealand (Hendrikx and Hreinsson, 2012).

8.2 Relative vulnerability and climate change
Vulnerability has a variety of meanings and is applied in a range of contexts.
O'Brien et al. (2007) drew a distinction between the social and physical framings
of global environmental change, with outcome vulnerability linked to a scientific
interpretation of vulnerability, while contextual vulnerability is connected to a
human-security, or social framing. Utilising a contextual vulnerability outlook
contributes to an appreciation of the complex dynamics which are at play in
vulnerability assessments. This suggests that individuals and institutions
themselves are not vulnerable to climate change alone, but the specific social
contexts under which they operate leads to a constant and dynamic state of
vulnerability.
Although it is believed that climate change will create ‘winners’ and ‘losers’ on
a range of scales (O'Brien and Leichenko, 2003, Ehmer and Heymann, 2008), these
conceptualisations have been critiqued as overly simplistic and counterproductive
(Glantz, 1995, O'Brien and Leichenko, 2000). Nevertheless, the disproportionate
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research focus between Australia and New Zealand seems to have been grounded
in this binary assumption. Until recently, variance in climate modelling
parameters has meant that a direct comparison of climate change impacts
between Australia and New Zealand has been difficult. This has been addressed
by Hendrikx et al. (2013), who used consistent modelling parameters for sites in
Australia and New Zealand, producing the first direct physical science-based
comparison between the two countries. In accordance with previous forecasting
(Hennessy et al., 2003, Hennessy et al., 2008, Hendrikx and Hreinsson, 2012) they
found that Australian ski fields are likely to experience greater declines in natural
snow than those in New Zealand. Both Australia and New Zealand are forecast to
experience higher elevation snowlines (Hennessy et al., 2008, Hendrikx et al.,
2012), however by the 2050s Australia is forecast to experience an average season
length decrease by 15-110 days (Hennessy et al., 2008), while some sites in New
Zealand could see an increased duration of seasonal snow and ski seasons
(Hendrikx and Hreinsson, 2012).
The concept of relative vulnerability has been applied to a winter tourism
context to compare individual ski areas in a particular geographical region (Scott
et al., 2006, Dawson and Scott, 2007, Scott et al., 2008b). For example, Dawson and
Scott (2007) utilised climate modelling to assess and compare the physical impacts
of climate change for 18 individual ski areas in Vermont (USA), providing insight
into their vulnerability relative to regional competitors. They reported additional
opportunities and threats resulting from relative vulnerability. Where some ski
fields would go out of operation due to an inability to compete, those that
survived could experience increased demand resulting in infrastructural stress.
Awareness of this is important for tourism and local government planning and
infrastructure development.
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8.2.1 Understanding the baseline: Climate change and Australasian skiing
The global skier market focuses on the northern hemisphere. The European
Alps receive 45% of global skier visits (Vanat, 2012). France, Austria and the USA
are the largest ski destinations with over 50 million skier visits respectively per
year (Vanat, 2012). Australia is the premier southern hemisphere destination with
just 0.6% of global skier visits (Lazard, 2002). The southern hemisphere attracts
approximately 4.6 million skier visits per year, compared to the northern
hemisphere’s 237 million (Lazard, 2002). There are four key destinations for
southern hemisphere skiing; Australia with 46% of the southern hemisphere skier
days, New Zealand (24%), Chile (15%) and Argentina (15%) (Lazard, 2002).
Research has shown that snow enthusiasts and winter holidaymakers favour
domestic over international destinations (Lazard, 2002).
New Zealand’s population of 4.4 million (Statistics New Zealand, 2012)
imposes limits of growth in the domestic tourist market. Consequently Australia’s
20 million population (2006 census) has historically been an important source of
winter tourist flows to New Zealand (New Zealand Tourism, 2002), with the
potential for further increases (New Zealand Tourism, 2012). Thus New Zealand
relies on Australia to enhance its domestic skier markets. International visitors
accounted for 28% of New Zealand’s total skier visits in 2011 (Table 17), down 6%
from 2010 which could be attributed to the delayed opening of New Zealand’s ski
fields due to poor natural snowfall, combined with Australia’s above average ski
season in that year and a range of environmental disasters54. The reliance and
interplay between these two countries is an important aspect of the research
context, which has led to considerable interest in regional comparisons under
forecast climate change.

Earthquakes, floods and volcanoes in New Zealand, Australia and Chile respectively
contributed to travel disruption in 2011 (See: Chapter 5, Section 5.4).
54
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Table 17. Skier days to New Zealand ski fields, 2006-2011
A table indicating the yearly total of skier days and percentage of international
visitors
Source: Ski Area Association New Zealand (2012)
Year

Number of ski areas (club &
commercial)

Skier days
(million)

International
visitors (%)

2011
2010
2009
2008
2007
2006

26
25
25
25
25
25

1.390
1.427
1.536
1.402
1.280
1.401

28
36
32
38
35
35

Since the 1980s the Australian ski industry has been receiving academic
attention, with research including; supply side risk perceptions (Bicknell and
McManus, 2006), domestic demand side behaviours (König, 1998, Dickson and
Faulks, 2007, Pickering et al., 2010, Pickering, 2011) adaptive strategies (Hennessy
et al., 2007, Pickering and Buckley, 2010, Roman et al., 2010) and snow modelling
(Galloway, 1988, Whetton et al., 1996, Hennessy et al., 2003, Nicholls, 2005,
Hennessy et al., 2007). New Zealand by comparison has received less attention,
however climate modelling (Hendrikx et al., 2009, Hendrikx and Hreinsson, 2010,
Hendrikx and Hreinsson, 2012, Hendrikx et al., 2012) has provided indications of
future scenarios on a range of scales from national to local (i.e. individual ski
fields).
Based on current literature and modelling of both Australia and New Zealand,
the IPCC’s Fourth Assessment Report observed that; "tourist flows from Australia to
New Zealand might grow as a result of the relatively poorer snow conditions in
Australia” (Hennessy et al., 2007: p.523). This assertion is central to the research
presented in this chapter. Changing tourism flows resulting from climate change
has received some academic attention (Maddison, 2001, Hamilton et al., 2005,
Bigano et al., 2006, Gössling and Hall, 2006b, Amelung et al., 2007). It is a complex
issue due to the interplay of social, cultural, economic, environmental and
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political changes. Nevertheless Pickering et al. (2010) suggested that the IPCC’s
assertion may not come into fruition. In a study repeating König’s (1998) survey
of Australian skiers, Pickering et al. (2010) addressed behavioural responses to
low natural snowfall over a five year period and found that 10% of participants
would continue their current behaviour (down from 25% in König’s study), 69%
would ski less often in Australia (up from 31%), 16% would ski overseas (down
from 38%) and 5% would give up skiing (down from 6%). These findings suggest
that Australian skiers are becoming more inclined to change their behaviours in
response to poor domestic snowfall (an increase from 75% in 1998 to 90% in 2007).
However Australian ski tourists are also becoming more inclined to stay in
Australia and ski less often than to travel internationally for snow based
recreation. This lead Pickering et al. (2010: p. 146) to conclude that; “low snow years
in Australia may not result in a large increase in Australians skiing in New Zealand or
Japanese resorts.”
The regional flow of tourists discussed in this chapter was last empirically
addressed 25 years ago by the New Zealand Tourist and Publicity Department
(now Tourism New Zealand). In 1980 and 1986 they used surveys and focus
groups to address winter tourist behaviours and perceptions. At that time
predominantly intermediate to advanced skiers (constituting 80% of participants)
were travelling to New Zealand due to the relatively more challenging terrain
(König, 1998). The quality, quantity and reliability of snow in New Zealand were
considered to be superior to Australia, along with the competitive cost of skiing in
New Zealand. In the 1980’s, Australian skiers travelled to New Zealand for a
skiing holiday because they were able to combine non-snow based activities with
the holiday, often skiing for only a proportion of their time in New Zealand.

242

8.3 Methodology and methods
A qualitative methodology was adopted to allow a nuanced understanding of
the perceptions of supply and demand side stakeholders. Gaskell (2000:p.39)
stated that qualitative research can be used to develop "a fine-textured
understanding of beliefs, attitudes, values and motivations in relation to the behaviours of
people in particular social contexts." This research was developed to identify the
importance and applicability of relative vulnerability in the Australasian context as
well as to understand Australian tourists' varied travel motivations and
perceptions of New Zealand as a ski destination. While the spatial scale of relative
vulnerability is Australasia, the supply-side analysis specifically focuses on the
Queenstown Lakes region (New Zealand) and Australian tourists to this region.
Fourteen Queenstown based tourism representatives including ski field
operators, support business operators (ski hire) and peripheral industry operators
(ski tour guides and heli-skiing operators) participated in in-depth, face to face
semi-structured interviews. Industry representatives were segmented into core,
support and peripheral operations (Table 18) to provide a spectrum of the types
of businesses and organisations connected to Queenstown’s ski industry. These
participants provide insights into the ski industry’s perceptions of their own
vulnerability and perceived opportunities. Participants were asked questions
based on five themes; weather, climate change, vulnerability, adaptation and
mitigation. Questions did not specifically address the Australian market;
however, all participants identified the Australian market as being of importance
to Queenstown. Interviews lasted between 30 and 85 minutes (average 50
minutes).
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Table 18. Queenstown industry (supply side) participants
Participants are identified by a pseudonym and stakeholder sub-categorisation
Pseudonym
1. Sue
2. John
3. Andrew
4. Geoff
5. Jessica
6. Hugh
7. Clare
8. Kaye
9. James
10. Brenda
11. Greg
12. Gareth
13. Nick
14. Christina

Connection to
ski industry
Peripheral
Core
Core
Core
Peripheral
Support
Core
Core
Core
Peripheral
Support
Peripheral
Peripheral
Peripheral

Business type
Local business leader
Ski field
Ski field
Ski field
Events
Apparel
Ski field
Ski field
Ski field
Guide & ski patrol
Apparel
Guide
Guide & ski patrol
Events

In addition, a total of 19 demand-side interviews were conducted with
Australian tourists. Nine of these interviews were conducted with participants
recruited at the destination during the winter season 2011; interviews were
conducted at Queenstown airport and in ski field cafeterias. The remaining ten
interviews were conducted in Sydney, Australia in October 2011. Participants for
the second phase of demand-side interviews were recruited using purposive
sampling methods through recreational clubs and University staff and student
clubs. Selection criteria for demand-side participants stipulated that participants
were self-identified Australian citizens or permanent residents, and had visited
New Zealand for the primary purpose of snow based recreation at least once in
the past 5 years (Table 19). Australian demand side participants were asked
questions from six broad themes; New Zealand skiing experiences, comparing
Australia and New Zealand ski experiences (where able), weather, climate
change, adaptation and mitigation. These interviews lasted between 655 and 44
minutes (average 24 minutes). The six minute interview, while appearing too
short to be usefully included, provided valuable and concise responses, while
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See Chapter 5 Section 5.5.3.3 for a discussion of the value of short interviews.
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also highlighting the need undertake interviews with Australian tourists away
from the holiday/airport environment (where participants were generally
reluctant to commit time to engage in in-depth discussions). This gave rise to the
second round of tourist interviews, conducted in Sydney due to its function as a
transport hub providing links to both domestic (Australian) and international
(e.g., Queenstown) ski destinations.
Table 19. Table of demand side participants
Details on the interview location, participant’s hometown plus additional skiing
and travel experience
Pseudonym

Interview
location

Hometown

Skill level

Commitment

Low

Experience
in New
Zealand
First winter

Experience
in northern
hemisphere
None

1. Amanda

Queenstown

First time

2. Hannah

Queenstown

3. Kevin

Queenstown

4. Ann

Queenstown

5. Sara

Queenstown

6. Paul

Queenstown

7. Beth

Queenstown

8. Harry

Queenstown

9. Kate

Queenstown

10. Richard

Sydney

11. Lucy

Sydney

12. Jane

Sydney

13. Tom

Sydney

14. Rebecca

Sydney

15. Ella

Sydney

16. Emma

Sydney

17. Robert

Sydney

18. Justin

Sydney

19. Zoe

Sydney

Central
Queensland
Brisbane,
Queensland
Cairns,
Queensland
Sydney
NSW
Sydney,
NSW
Sydney,
NSW
Central
Queensland
Gold Coast,
Queensland
Brisbane,
Queensland
Sydney,
NSW
Sydney,
NSW
Sydney,
NSW
Sydney,
NSW
Brisbane,
Queensland
Sydney,
NSW
Sydney,
NSW
Sydney,
NSW
Gymea,
NSW
Melbourne,
Victoria

First time

Low

First winter

None

Intermediate

Medium

Annually

Occasionally

Intermediate

Medium

Annually

None

Advanced

Medium

Regularly

Annually

Intermediate

High

Annually

Annually

First time

Low

First time

None

First time

Low

First time

None

Beginner

Low

Occasionally

None

Expert

High

Occasionally

Annually

Intermediate

Medium

Annually

Annually

Beginner

Low

Once

Once

Beginner

Once

Once

Once

Once

Annually

Occasionally

Occasionally

Annually

Advanced

Lowmedium
Lowmedium
Lowmedium
Mediumhigh
High

Often

Occasionally

Advanced

High

Occasionally

Frequently

intermediate

Lowmedium

Once

None

Beginner
Intermediate
Advanced

All thirty three interviews were audio recorded, partially transcribed and
double-coded using Nvivo10 software. Pseudonyms were assigned to the
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participants in order to preserve anonymity and confidentiality. Provisional
identification of themes occurred during the fieldwork process, and this was
supported by the first round of coding where interviews were coded literally to
develop broad research themes. The second round of coding encouraged an
interpretive reading developing a reflexive interpretation of the interview
transcripts.

8.4 Results
8.4.1 Industry attitudes towards relative vulnerability: climate
Regional effects of climate change are central to industry thinking; industry
participants drew comparisons between the ski industries of Australian and New
Zealand autonomously. Participants optimistically stated that Australia will be
impacted to a greater degree because of the lower elevations of Australian ski
fields and the marginal conditions under which they currently operate. Hugh
(Support Industry) identified that the relative vulnerability of Australia is beneficial
for Queenstown, as tourists will perceive it to be more snow reliable that their
domestic offerings:
It seems like their [Australia’s] situation is way more marginal than ours.
It seems like they are affected more so than us so that kind of works in our
favour because, because it is so unpredictable over there and it is, even
though I consider Queenstown to be inconsistent, it is a hell of a lot more
consistent than Australia, so it definitely has benefits for us (Hugh,
Support Industry).
Industry participants highlighted difference in predicted climate change
between Australia and New Zealand, with Australia likely to experience impacts
before New Zealand. This was seen to provide New Zealand with a competitive
advantage, along with an opportunity to learn best practice and adaptive
strategies from Australia. This view was clearly expressed by Kaye, a Manager at
a Queenstown ski field,
It’s going to affect Australia much sooner than it’s going to affect us, and
we will be in a situation due to our elevation to look at them and watch
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how they handle it and let them sort of lead the way a little bit, and go
‘well that’s worked for them, that hasn’t.’
This quote highlights a certain sense of security in Queenstown’s ski industry
based predominantly on the perception that Australia is more vulnerable to the
immediate impacts of climatic changes. This could have implications for New
Zealand if the New Zealand industry relies solely on its comparative climatic
advantage.
8.4.2 Industry attitudes towards relative vulnerability: non-climatic
When considering non-climatic factors, Australia was once again, perceived to
be relatively more vulnerable than New Zealand. The comparative financial costs
positions Australia with higher associated costs than New Zealand; this includes
lift tickets, accommodation and equipment rental. Participants noted that this has
contributed to perceptions of Australian skiing as elitist, in contrast to the
welcoming environment of New Zealand’s ski fields. This is perceived to provide
New Zealand with a diverse market base in Australia, attracting tourists who
perceive themselves to be financially and socially excluded from their domestic
ski offerings. Rental Shop Manager Greg identified that:
There is a perception in Australia that it is very expensive to ski and
snowboard in Australia, you know, you look at, I think it’s about 100
dollars or something like that, Aussie dollars for a day ticket, when you
convert that to New Zealand of course you know our exchange rate is
fantastic for the Aussies, and then rental as well, rental is like 60, 70
bucks a day.
Under scenarios of climate change, Andrew, a Ski Field Operator, suggested
that there would be an increase of Australians visiting New Zealand in order to
learn to ski or snowboard. However this is not limited to climatic factors but also
the result of accessible and comparable (time and cost) tourism offerings in New
Zealand.
I think we’d probably see an increase in people coming here to learn,
because it’s cheaper to come to New Zealand for 7 or 8 days than it is to
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go from Sydney down to the Snowy Mountains. Fact. And it’s an
unfortunate fact for the Australian industry (Andrew, Core Industry).
Geoff, a Ski Field Manager, identified the main business opportunity and
growth strategy for Queenstown’s ski industry is the Australian skier market. The
Australian market is perceived to be an important driver for the local economy
and for Queenstown tourism operators; consequently efforts have been made to
increase visitation and airline capacity. A distinctively positive tone emerged
from Queenstown industry participants, with the expectation that Australia will
experience more adverse effects of decreased natural snowfall earlier and thus
geographical proximity and comparative financial costs will make New Zealand
ski destinations increasingly attractive to Australian skiers.
Outside of the mountain it all comes down to opportunities coming out of
Australia. If they’ve got less skiing, so their ski season becomes shorter,
and more narrower, they are going to be wanting to come over to New
Zealand, because it’s easier, it’s more affordable and the access from the
direct flights etc., are all very good opportunities for us (Geoff, Core
Industry).
In terms of overseas holiday destinations, the comparable financial and time
costs between Australian and New Zealand ski fields also contributed to New
Zealand’s ability to offer a low-commitment ski holiday, in contrast to the
northern hemisphere. This suggests that New Zealand is perceived differently by
Australian tourists than ski destinations in North America, Europe and Asia. Greg
(Support Industry) identified that this could be related to the tourist’s skiing
experience and skill levels, with New Zealand providing a ‘stepping stone’ to
skiing in the northern hemisphere for some Australian tourists.
For a lot of Australians, New Zealand is their first port of call for an
overseas skiing holiday, and then, as they mature as a skier or
snowboarder, I think they’ll look further a field and look towards the
States or Japan. So I think perhaps New Zealand is like a feeder
programme in that sense (Greg, support industry).
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In addition, the ski industries of Australia and New Zealand were perceived
by industry participants to be interrelated. Andrew, a Queenstown Ski Field
Manager stated that, “a strong New Zealand ski industry helps the Australian industry
and a strong Australian industry helps New Zealand… they are intertwined.” This also
suggests that the relationship could go beyond a dualistic win-lose scenario, with
repercussions for New Zealand’s ski industry in the event of the forecast
downturn in the Australian industry.
8.4.3 Australian tourists’ visitation of Queenstown and its ski fields
During the interview process and subsequent analysis it was evident that the
participant’s travel experience, both to New Zealand and the northern
hemisphere (for any purpose) were central to their perceptions of New Zealand as
a destination, their tourism demands, and perceptions of snow reliability and
quality. The skill level of the participants also contributes to their experiences of
New Zealand including non-snow activities. These factors are critical to
understandings of the demand-side participants of this study and their discrete
motivations and behaviours vis-à-vis Australian and New Zealand ski
destinations.
Interestingly, Australasian relative vulnerability from a demand-side
perspective was framed differently to that of the industry and was affected by
factors other than just snow reliability, including; cost competitiveness56 and the
availability of non-snow activities. While there is still a perception that New
Zealand is likely to have better snow than Australia in terms of quantity and
quality, this is not always central to demand side decisions. Jane stated that,

Climatic change could have implications for the competitiveness of particular activities and
destinations (Hall, 2012). This could be particularly pronounced where climate change policies
impact upon vulnerable destinations and sectors affecting current and future competitiveness and
relative costs (Becken & Hay, 2007). This could eventuate in New Zealand if aviation is included to
any post-Kyoto climate agreement, increasing the costs of air travel, and potentially making New
Zealand a less competitive tourism destination relative to its competitors.
56
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I’m generally more keen to go skiing in New Zealand than Australia
because I feel that it is much more likely that there is snow (laughs)
because Australia, pretty much always has to have snowmaking facilities
(Beginner skier, skied in New Zealand once and northern hemisphere
once).
Despite this, weather conditions, in particular winter temperatures, are an
important driver for Australian tourists. This was especially the case for those
from Queensland and Northern Territory (Australia). Non-snow based activities
such as jet boating and bungee jumping are also central to motivations for visiting
New Zealand. Participants perceive Queenstown to be a genuine winter
destination with ‘real alps’ in contrast to Australia, which contributes to an alpine
experience beyond the ski fields. For skiers and snowboarders with a higher skill
level, this alpine environment offers more challenging terrain. These tourism
offerings are seen to contribute to a better holiday experience when compared to
Australian ski destinations.
Here there are a lot of ancillary things which you just don’t get, you get
the mountain with snow, or the hill with snow in Australia but you don’t
get all the stuff that you can do here... you know those ancillary things
that go with the environment which you don’t get in Australia. You get
skiing and that’s it (Paul, intermediate skill level, frequent visits to both
New Zealand and northern hemisphere).
It was considered general knowledge that New Zealand was both cheaper and
‘better’ than Australia, better in terms of snow reliability and available activities,
however many participants had either never skied in Australia, or had not for
many years. Despite this, they felt confident in making comparisons between the
two countries suggesting that these are culturally entrenched perceptions of the
Australasian ski industry.
8.4.4 Perceptions of New Zealand within the context of international travel
Perceptions of New Zealand as an overseas destination were clearly associated
with the individual participant’s travel experience. For those who had not
travelled widely, leaving Australia for tourism purposes was perceived to be
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prestigious. Beth, who was travelling to New Zealand for the first time, stated
that, “I'd ski in New Zealand again in future [rather than Australia] because it's different
I guess, just to say that, 'hey look I've been out of Australia, I've been there!'” This
participant considered travelling as a status symbol and for this reason would
choose a holiday in New Zealand over staying in Australia, when costs are
comparable.
A different response was given by those who had already travelled to the
northern hemisphere either for snow-based recreation or other travel purposes.
They perceived New Zealand as a less serious ski holiday which would often be
combined with other non-snow based activities. Lucy travels annually for skiing
holidays in the northern hemisphere and commented that New Zealand is
beneficial for, “just keeping in the rhythm of things (laughs) really just to, you know, we
really enjoy it. New Zealand is two hours away, it’s fun, it’s cheap, and the dollar is good.”
As well as being a low commitment holiday destination these participants felt
that, “in New Zealand it’s a bit different because it’s just like you’re going to Queensland
because you know, it’s just down the road” (Lucy, skis in New Zealand and the northern
hemisphere annually). Another participant, Jane (beginner skier, has been to the
northern hemisphere once), concurred that, “when I’m in New Zealand it’s probably
much like being in Australia really (laughs) but it’s still a flight away.” She felt that the
three hour flight from Sydney to Queenstown was akin to domestic travel.
For many participants, especially those in the state of Queensland, skiing in
New Zealand is cheaper than skiing in domestic alpine regions. One participant
stated that, “for what it would cost us to go down there we thought it would cost the
same to come down here so why not come to another country and do it” (Amanda, first
time skier, never been to the northern hemisphere). The monetary cost of travel
appears to be closely linked to perceptions of domestic or international travel. For
many participants who had not travelled to the northern hemisphere, the largest
barrier was the financial cost associated with the extreme long haul flights. New
Zealand constitutes a non-domestic holiday location which is financially viable
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but still with the prestige of overseas travel. Amanda (first time skier) noted that;
“if we could afford it [we would go to the northern hemisphere], money’s a big factor.”
Some participants, however, had no intention or motivation to travel to the
northern hemisphere due to the required travel time. “We have no strong desire for
it, it’d be a long trip to go skiing, this is convenient 3 hour flight” (Anne, annual New
Zealand ski holiday). For this participant, New Zealand was convenient for an
overseas destination without the time commitment required for northern
hemisphere travel.
Although New Zealand is thought to be snow reliable when compared to
Australia, this did not apply when it was compared with the northern
hemisphere. It was apparent that perceptions of snow reliability are directly
connected to past experiences and expectations. For Emma, New Zealand’s snow
is better than Australia’s, but still not comparable to the northern hemisphere:
The snow [in New Zealand] a few times was good powder, like much
better than Australia but it’s still, the snow quality wasn’t to my
northern hemisphere snow, not like dry deep powder or anything like that,
but it was definitely better than Australian snow, more reliable, steeper in
parts, like more, more terrain I guess…I haven’t ever been worried that
there was going to be no snow [in New Zealand], whereas in Australia
it’s likely that there would be like little to no snow (Emma, advanced skier,
regular northern hemisphere skier).
Other interview participants considered both Australia and New Zealand to
be unreliable when compared to the northern hemisphere. Non-snow activities
were not so important in the northern hemisphere, as tourists intended only to
ski. Sara noted that, “Colorado is probably one of the most snow reliable resorts or ski
areas in the world in terms of snowfall and a very bad season for them would be very good
for Australia or New Zealand. So you know we go there primarily to ski." When the
weather conditions in New Zealand were compared to those in the northern
hemisphere, they were described as inconsistent and difficult for skiing, Lucy
noted that:

252

It’s good for that amount of time [a long weekend] but there’s only one or
two mountains really [in New Zealand], and the weather’s really quite
rough, you know whenever I’ve been over there whereas in Colorado
you’ve got two weeks of blue skies and sunshine. It might be minus 26
(laughs) but like it is absolutely glorious weather. And when it, when it
lightly snows it’s not like rushing in your face total white out like it is on
the exposed mountains in New Zealand, so it’s, so it’s different (Lucy,
intermediate skier, visits New Zealand and the northern hemisphere
annually to ski).
For some participants, visiting the northern hemisphere for snow based
holidays ended their relationship with domestic alpine offerings. This is related to
their experiences and a change in requirements from a ski holiday. The inferior
snow quality and quantity combined with the monetary costs of domestic ski
holidays prevent them from continuing to ski in Australia. For example, Richard
stated that, “2001 was the last time I went skiing in Australia, so pretty much since I’ve
been going to Japan I’ve stopped skiing Australia.” When asked why, he replied that,
“[I’m] getting spoilt too much in Japan.”

8.5 Discussion
This chapter used a relative vulnerability framework and a qualitative
methodology to achieve detailed insights into the divided views (IPCC, 2007;
Pickering et al., 2010) surrounding climate induced changes to the Australasian
skier market. Regional snow modelling has shown that climatic changes may
impact Australia sooner and with greater intensity than New Zealand (Hennessy
et al., 2008, Hendrikx and Hreinsson, 2012, Hendrikx et al., 2012). When
considering the use of snowmaking, Pickering and Buckley (2010) found that by
the 2020s, snowmaking would be too costly for lower elevations in Australia.
However, in New Zealand Hendrikx and Hreinsson (2012) found snowmaking
would be possible up to the 2090s. There is a wide range of contextual factors that
contribute to vulnerability (O'Brien et al., 2007). In a ski field these include;
demographic and social changes, economic trends, technological innovation and
business decisions (Fukushima et al., 2002, Dawson and Scott, 2007, Steiger, 2012).
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Therefore the wider business, political and social environment will contribute to
relative vulnerability.
The distinction between outcome and contextual vulnerability (O'Brien et al.,
2007) is particularly applicable to regional comparisons of relative vulnerability.
Consequently it is important that ski industries of Australia and New Zealand
look beyond snow based comparisons and consider the range of factors which
interplay to create relative vulnerability. When industry participants vocalised a
sense of security in their economic viability due to Australia’s perceived marginal
snow, they overlooked many other factors. The present chapter has identified a
broad range of factors which draw Australian snow tourists to New Zealand’s ski
fields. In concurrence with the 1980’s New Zealand Tourist and Publicity
Department (1980) skier surveys, it is still evident that Australian skiers highly
rate the New Zealand alpine ski experience. Furthermore, value for money is still,
as it was 30 years ago, considered to be an attraction of skiing in New Zealand
(despite the current strength of the New Zealand dollar). This is further
encouraged by package deals as well as frequent, direct and cost effective transTasman travel to the Queenstown Lakes region. Queenstown appeals to beginner
and ‘learn to ski’ Australian skier markets due to the development of non-snow
based activities. These activities continue to be important for Australian snow
tourists for two reasons; first as part of an integrated general holiday, and second
to mitigate against poor weather or snow conditions during their holiday.
The development of non-snow dependant activities is already central to the
development of Queenstown and this chapter has clearly identified the
importance of these activities to the Australian market. Yet the development of
non-snow based activities in Australian ski fields could challenge New Zealand’s
dominance in this comparative regional relationship. Nevertheless, the capacity to
ski remains the fundamental requirement of a snow destination. Further, New
Zealand’s current advantage is, in part, driven by competitive pricing which
could be negatively influenced by climate change mitigation policy and aviation
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cost increases (Peeters and Dubois, 2010). The demand-side comparisons between
Australia and New Zealand indicated that relative costs make New Zealand a
more attractive skiing destination. Therefore global climate governance and
national policies (Chapter 2) could have dire implications for New Zealand’s ski
industry as well as New Zealand’s wider tourism interests if the cost of air travel
increased.
Industry interviews indicated that the relative vulnerability of the Australian
industry, reported by climate forecasting of greater and more immediate threat
(decreased natural snowfall and increased reliance on snowmaking technologies),
gives confidence to Queenstown’s ski industry. For these participants, physical
changes to New Zealand's climate are less important than relative changes. Yet
this study shows that Australian tourists perceive differences in the tourism
offerings of the two locations. The empirical research presented in this chapter
suggests that the social and geographical context of any comparative relationship
needs to be taken into account. Indeed, the optimism of Queenstown tourism
representatives could increase their own vulnerability if it leads to complacency.
Moreover, the interconnected nature of the Australasian industry could see
tourist demand and flow respond to climate change in unpredictable ways.
The expectation of winners and losers in the Australasian context may not
manifest for some time, it will depend substantially on the demand and supply
side perceptions and resultant behaviours. Research has suggested that
Australian tourists are more tolerant of low levels of domestic natural snow
(Galloway, 1988)57, the use of snowmaking, and the costs of lift tickets (including
price increases to absorb snowmaking costs) (Prince, 2010). This could be
associated with geographic isolation and limited short or medium-haul travel
options. Therefore Australian tourists may not abandon their domestic ski
industry for some time. Nevertheless, Australia’s water scarcity, even in light of
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Further research is required to see if this is still relevant to today’s skier market.
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recent rain events, could be the deciding factor in the fate of Australia’s ski
industry.
Changing climates are believed to have implications for tourist motivations,
destination choice and travel flows (Gössling and Hall, 2006b, Amelung et al.,
2007). Industry representatives suggest that New Zealand exists as a low cost
overseas destination for Australian tourists, with direct and convenient air
transport services. This view was supported by Australian tourists for whom
perceptions of New Zealand as an overseas destination are intrinsically linked to
their own personal travel histories. It is clear that while New Zealand is perceived
to be more snow reliable than Australia, both countries are overshadowed by
northern hemisphere ski offerings. This could have implications for behavioural
adaptation and place substitution if climatic changes impact the Australasian
region as forecast. Tourist perceptions of travel distances could change as local
natural snow diminishes (Unbehaun et al., 2008) altering this regional
relationship.

8.6 Summary
In this chapter, Queenstown ski industry participants clearly indicated an
expressed view that Australia is more vulnerable to climate change than New
Zealand, resulting in optimism that Queenstown could benefit as a result of
increased tourism flows from Australia in the coming decade. It was also
indicated that the industry could learn from Australia in terms of adaptations to
climate change impacts. Industry participants highlighted the relatively
comparable costs between Australia and New Zealand for Australian skiers as
another source of competitive advantage. For Australian tourists, New Zealand
was perceived to be marginally more consistent and snow reliable than Australia,
however primary attractions for visiting New Zealand were highly dependent on
previous travel experiences. Dominant themes included prestige of an overseas
holiday, ease of travel, low costs and alternative (non-snow) attractions. This
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research has indicated the differentiated perceptions between ski tourists who
had travelled to the northern hemisphere and those with less travel experience.
For the former, New Zealand was perceived as a fun, low-cost holiday, which was
less focused on snow reliability. Participants who travelled less expressed
excitement at being able to visit New Zealand, try skiing, experience a ‘real winter’
and participate in non-snow activities including bungee jumping and jet boating.
In coming winters, snow conditions and therefore tourist flows, between
Australia and New Zealand will continue to vary. The attraction for Australian
skiers of Queenstown’s ski fields is the result of many complex factors. A
contextual definition of vulnerability recognises the interplay of climate and nonclimate factors. Therefore future prospects for the Australasian skier market
depend upon more than snow. This chapter has highlighted the finer points of
understanding, perception, motivation and behaviour that will have great
relevance to the future prospects of regional ski destinations in Australasia. While
the ski industry focuses on snow availability to define relative vulnerability,
tourist perceptions are much more wide ranging, determined by subjective
perceptions and experiences that are not well understood and warrant further
attention.
In addition to the perceived opportunities arising from relative vulnerability,
Queenstown’s ski industry can, and will increasingly need to, reduce the risk of
climate change through adaptation measures. There are a range of available
options including technical, business and policy measures (Scott, 2006). Globally,
snowmaking has emerged as the most popular strategy. Chapter 9 will present
the final chapter of empirical findings for this thesis. It is concerned with the role
of snowmaking as a technical response to risks associated with climatic variability
and change. Stakeholder perceptions of snowmaking in terms of long-term
sustainability will frame the findings and explore the multiple perceptions of
snowmaking as a business strategy, coping mechanism and climate change
adaptation.
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9.1 Introduction
Weather dependent industries are vulnerable to daily weather variability,
seasonal oscillations and long-term climate change 58 . The energy, utility,
agriculture, retail and tourism industries are all affected by weather and climatic
conditions (Stern, 2007, Beyazit and Koc, 2010). As a tourism sub-sector, the ski
industry is particularly vulnerable to forecast climate change manifestations
(Dawson and Scott, 2013) including increasing average temperatures and extreme
weather events. A range of technical, business and policy-based adaptation
strategies

have

been

identified

which

include

snowmaking,

business

diversification and weather derivatives respectively (Scott, 2006 for an overview).
However, not all responses to climate change are positive (Eriksen et al., 2011).
While the technical capacity, economic feasibility and environmental limitations
of these strategies have received some academic attention (Pickering and Buckley,
2010, Pütz et al., 2011, Rixen et al., 2011), perceptions of adaptation by industry
stakeholders including community members and tourists have been less well
addressed (Bicknell and McManus, 2006, Wolfsegger et al., 2008, Morrison and
Pickering, 2013b).
Snowmaking is an integral component of the global ski industry (Scott et al.,
2003) and is an increasingly important business strategy to mitigate climate risks
and secure tourism offerings. Climate modelling has indicated that snowmaking
will reduce the physical vulnerability of ski fields by increasing the number of
skiable days (Scott et al., 2003, Scott et al., 2006, Hendrikx and Hreinsson, 2012).
Yet there are various limitations to snowmaking capacity both now and in the
future. Physical limitations to snowmaking are specific to localised geographical
and hydrological systems (Pickering and Buckley, 2010, Morrison and Pickering,
A version of this chapter has been accepted for publication: Hopkins, D. (Accepted for
publication) The sustainability of climate change adaptation strategies in New Zealand’s ski
industry: a range of stakeholder perceptions, Journal of Sustainable Tourism. DOI:
10.1080/09669582.2013.804830
58
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2013b). These limitations include water and energy resources (Bark et al., 2010,
Pickering and Buckley, 2010, Steiger, 2010). Nevertheless, adaptation is not only
limited by resource constraints but also human cognition and socio-economic
factors (Grothmann and Patt, 2005). Social perceptions of climate change
adaptations by industry stakeholders will have implications for the ski industry in
coming years and decades, and presents a significant research gap.
This chapter explores ski industry stakeholder perceptions of climate change
adaptation in the Queenstown Lakes region (Queenstown hereafter) of New
Zealand focusing on two main research questions; 1. What are perceived to be the
main adaptation strategies for Queenstown’s ski industry? 2. How do ski industry
stakeholders perceive current adaptation strategies in terms of sustainability?
From the empirical material presented in this chapter, a theoretical framework is
provided to critically inform future studies considering the sustainability and
multiple uses of snowmaking over time, and perceptions in terms of sustainability
and (mal) adaptation. The objective of the research presented in this chapter is to
critically assess the sustainability of the Queenstown ski industry’s adaptation to
climate change.
9.1.1 Sustainable adaptation in the ski industry
Climate change is a critical sustainability challenge for alpine tourism (Stefano,
2012). Skiing has been identified as a vulnerable tourism sub-sector due to its
reliance on specific weather conditions (O'Brien et al., 2004). Climatic changes are
unlikely to be linear, instead manifesting as increasing inter- and intra-annual
variation creating a complex management environment, especially in terms of
extreme events limiting alpine access and skier participation. The interplay
between snow levels and the economic viability of regional ski industries is clear.
Beyazit and Koc (2010) identified an asymmetrical relationship between snow
depth and ski industry profits which reaches beyond the ski fields to the wider
service sector at a destination (e.g., accommodation providers, cafés, shops and
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tourism operators). Snow depth affects the tourism industry as broadly defined
(e.g., tourism, hospitality and retail) and the wider community at winter tourism
destinations. Consequently, coping mechanisms and adaptation strategies to both
exploit opportunities and mitigate risks are required for this weather dependent
industry.
For adaptation measures to be considered sustainable they must fit within the
three key tenants of sustainability; economic, environmental and social (Figure
10). Thus adaptive strategies need to be economically sound, consider the local
environment (including stakeholder perceptions) and not contribute to
environmental degradation (including the global commons). It has been argued
that only tourism activities compatible with the local climate should be regarded
as sustainable in the long-term (Abegg, 2011). In some regions, the ski industry is
becoming less able to fulfil this criterion, relying instead on technical adaptation
through snowmaking to meet its primary resource requirement.
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Figure 10. Model of sustainable climate change adaptation for the ski industry
Source: Adapted from Dalal-Clayton (1993) and Wight (1998)
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Climate change adaptation is defined by the Intergovernmental Panel on
Climate Change (IPCC) as a response by natural or human systems to actual or
expected climatic changes and associated outputs, to reduce negative and
promote positive outcomes (Field et al., 2012). However this definition excludes
strategies or behaviours which are not explicitly stated as responses to climate
change. As adaptive measures are not enacted in isolation, it can be difficult to
ascertain whether a behaviour or strategy is a direct response to climate change or
other social, economic or political events (Smit et al., 2000, Adger et al., 2005, Scott
and McBoyle, 2007, Steiger and Mayer, 2008). This is particularly relevant in the
ski industry, where snowmaking is rarely identified by industry stakeholders as a
climate change adaptive strategy; rather it is legitimised due to current weather
variability and business practice (Saarinen and Tervo, 2006, Scott and McBoyle,
2007, Steiger and Mayer, 2008). Further, there are a variety of ways that adaptation
can be performed; it can be proactive or reactive, autonomous or planned (Smit et
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al., 2000). Research in North America (Scott and McBoyle, 2007) and Austria
(Wolfsegger et al., 2008) has shown that currently adaptation to climate change is
reactive, and largely associated with industry optimism that technology will be
sufficient to reduce the risks associated to variability and change.
While adaptation and mitigation have been conceptually and empirically
separated, it is common sense that they should be heading towards the same
endpoint (Becken, 2005), especially in terms of sustainability (Swart and Raes,
2007). In other words, adaptive strategy should integrate the ethos of mitigation
and vice versa, to ensure that anthropogenic climate change is not being
accelerated by adaptive actions. Maladaptation has been referred to as; “a cure
that is worse than the disease” (Scheraga and Grambsch, 1998: p.86). Earliest use of
the term maladaptation was provided by Smit (1993), with Burton (1997)
suggesting that a practice is maladaptive if it increases vulnerability. In their
editorial for Global Environmental Change, Barnett and O’Neill (2010) discussed the
transition from adaptation to maladaptation. They suggested that an adaptation is
maladaptive if it; 1. Increases greenhouse gas emissions, 2. Disproportionately
impacts upon vulnerable communities, 3. Has high opportunity costs (economic,
social or environmental) compared to alternative choices, 4. Reduces the incentive
to adapt by creating dependencies, and 5. Enforces path dependency through
large infrastructural investments (Barnett and O’Neill, 2010).
Interestingly, neither the IPCC Fourth Assessment Report (FAR) nor the
United Nations Framework Convention on Climate Change (UNFCCC) explicitly
defined maladaptation. This could signify a lack of global-scale awareness or
consideration of the potentially detrimental impacts of unsustainable or
maladaptive strategies. While maladaptation can be understood through technical
assessments, for the purpose of the present research where stakeholder
perceptions are the empirical contribution, social perceptions of the sustainability
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of adaptation strategies are explored, along with factors contributing to perceived
maladaptation.

9.2 Study area: Queenstown Lakes, New Zealand
The research is empirically situated in the ski industry of Queenstown, New
Zealand. As a recreational activity, the growth in popularity of skiing led first to
the establishment of club ski fields in 1913, and later commercial ski fields (after
1945). Commercial skiing in the Queenstown Lakes region started in 1947, with
the installation of New Zealand’s first rope ski tow at Coronet Peak. Ski clubs still
exist in New Zealand today, and uniquely, 11 of these clubs run entire ski fields
on a not-for-profit basis. Yet despite their early popularity and relatively cheaper
costs, by the early 21st century over 90% of skier days were at commercial ski
fields (Teara, 2012). New Zealand’s commercial ski fields have been developed
into international ski resorts, providing them with an economic model which is
arguably more capable to adapt to social, economic and climatic changes than
club fields.
Queenstown is the largest township in the Queenstown Lakes region, and a
popular tourism destination for both domestic and international visitors.
Domestic arrivals to Queenstown airport peak in the summer months, with over
73,000 in March 2011, yet international arrivals double during the winter months
of July and August from 18,000 in January to 33,000 in August in 2011
(Destination Queenstown, 2012). Arrivals to Queenstown have been steadily
growing with increased promotion and events such as the Queenstown Winter
Festival, specifically targeting the Australian market. August 2011 saw the first
collective (domestic and international) monthly arrivals of over 100,000
passengers to Queenstown airport (Destination Queenstown, 2012). Australia is
the main international market for Queenstown tourism generally with over 1.1
million arrivals in 2011 contributing nearly half of the total international visitation
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of 2.5 million (Destination Queenstown, 2012). It is also the main overseas market
during the ski season (SAANZ, 2012).
Ski fields in the Queenstown region generally open from the first weekend in
June, through to mid-October. However the actual season of natural snow depths
is far shorter with July and August the main operational months. The ski fields in
Queenstown utilise snowmaking technologies to not only maintain but extend the
skiable season. Queenstown’s four downhill commercial ski fields, cross country
ski area, and freestyle snow park all have snowmaking facilities to some degree
(Table 20). Unlike many ski areas in eastern Canada, the Midwest, Northeast and
Southeast of the United States which have 100% snowmaking coverage of skiable
terrain (Scott et al., 2005), New Zealand’s downhill ski fields use a significant
variation in snowmaking. However, as a strategy, snowmaking is central to the
region’s ski industry.
Table 20. New Zealand’s main commercial ski fields
Queenstown’s ski fields are highlighted
Sources: ski field websites, snow.co.nz and communication with operators
Ski field

Location

Type
of
ski
operation

Business
organisation

Whakapapa
Turoa
Mount Hutt
Treble Cone
Cardrona
Snowfarm

North Island
North Island
South Island - Canterbury
South Island – Queenstown
South Island – Queenstown
South Island – Queenstown

Mount Ruapehu
Mount Ruapehu
NZSki
Independent
Independent
Independent

Snowpark
Coronet Peak
Remarkables

South Island – Queenstown
South Island – Queenstown
South Island – Queenstown

Downhill
Downhill
Downhill
Downhill
Downhill
Cross
country
Freestyle
Downhill
Downhill

Base elevation
(car park) /
highest
lift
point
1630m/ 2300m
1600m/ 2322m
1620/ 2086m
1260m/ 1960m
1670m/ 1860m
1515m/ N/A

Independent
NZSki
NZSki

1420m/1530m
1168m/ 1649m
1622m/ 1943m

Boundary
area
(hectares)

Number of
snow guns

550
500
365
550
345
50km of
trails
10
280
357

90 (in 2007)
35 (in 2007)
80
26
54
None
33
141
58

9.3 Climate change forecasts for the Queenstown Lakes region
Seasonal snow in New Zealand is at-risk from climate change. Recent
forecasting by Hendrikx et al. (2012) indicated that snow duration, percentage of
precipitation falling as snow and peak snow accumulation will all decrease by the
2040s. This decrease is forecast to be particularly notable below 1,000m but still
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evident at higher elevations. Given the ski field elevations outlined in Table 20,
this is a significant risk to ski field operability. In direct response to rising average
temperatures, the elevation where snow duration exceeds 3 months is forecast to
rise by up to 200m by the 2040s. This would take the minimum ski field operation
elevation to 1,750m, a clear risk to Queenstown's ski fields where the average
peak elevation is less than 2,000m.
Climatic changes will have a clear effect on ski season length in New Zealand.
Hendrikx and Hreinsson (2012) applied a range of climate scenarios to ski field
sites across New Zealand and reported a negative correlation between the
reduction in snow-days and the elevation of the site. In other words, lower
elevation ski fields will be the worst affected. However, they went on to recognise
the positive impact snowmaking can have on season length, exceeding 1990s
snow days (Table 21). Table 21 replicates the findings of Hendrikx and Hreinsson
(2012) for five elevation points deemed to be most relevant to this chapter and the
elevations of ski fields in Queenstown. Table 21 indicates that for the 2040s,
snowmaking will increase the snow days from 1990s level by over 300%, from 33
days, to 101 days in the 2040s. By the 2090s only the highest elevations will see a
decrease in the 1990s number of operational snow days. This could be associated
with the high initial number of snow days in the 1990s at upper elevations
compared to lower elevations. Limitations to these findings include the long
timeframes which are largely irrelevant to the ski industry and business planning.
Additionally, it could present over-optimistic data due to the lack of snowmelt for
artificial snow compared to natural snow.
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Table 21. Forecast days with operational snow depths (.30m)
A table of operational days under climate change scenarios (with and without
snowmaking) on a range of elevation sites in New Zealand
Source: Hendrikx and Hreinsson, 2012
2040s

2090s

Elevation
(m)

Current
(1990s)

B1

A1B

A1F1

A1F1 +
snowmaking

B1

A1B

A1F1

A1F1 +
snowmaking

1,200
1,590
1,700
1,900
2,000

33
44
79
69
140

9
17
71
49
146

24
22
90
68
156

2
13
73
52
176

101
115
145
126
176

17
15
76
60
115

5
7
68
54
90

0
0
41
34
70

84
84
100
99
131

Notes: This table indicates the change from current days with operational snow depth under a B1,
an A1B, an A1F1 and an A1F1 scenario plus snowmaking. The scenarios are from the B1 and A1
families of emissions scenarios devised by Nakicenovic et al. (2000)59. The B1 family foresees rapid
changes in economic structures, reduction of material intensity and introduction of clean, resource
efficient technologies. The A1 family depicts an integrated world based on economic and
population growth, and technological innovation, within which the A1B scenario depicts a balance
on all fossil and non-fossil energy sources, whereas the A1F1 is a fossil intensive scenario.

9.3.1 Adapting to climate change in Queenstown’s ski industry
The climate change forecasts for the Queenstown region indicate a need to
adopt adaptation strategies. There are a variety of adaptation strategies which can
reduce vulnerability to climate change amongst other risks, including market,
economic and social changes. While Scott (2006) outlined technical, business and
policy adaptation strategies, not all options are suitable in all geographical
situations. In Queenstown’s ski industry, the three most suitable strategies,
alongside snowmaking are; transitioning to year-round tourism (business
diversification), forming conglomerate business ventures and slope development/
higher elevation terrain. As a destination, Queenstown operates year-round with
a range of tourism attractions and activities including adventure activities such as
rafting, bungee jumping and jet-boating, as well as wine tours and historical
visits. However, the ski fields operate separately from the destination, and are
located between 18 and 35km from the closest township. Consequently, operating
from the ski field site during the non-snow seasons has proved unsuccessful.

59

Chapter 4, Section 4.5.1, Table 6 provides a detailed outline of the emissions scenario families.
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Internationally, ski areas often use downhill mountain-biking and hiking to
attract summer tourists (Hopkins and Maclean, 2013), however in Queenstown
downhill mountain-biking is offered in the township itself and therefore limits the
demand for further courses which require transport.
Scott (2006) identified a trend in the US towards consolidation of the ski
industry into ski conglomerates. Although this is not a climate change adaptation
per se, it is a business strategy which can financially support the ski fields and
increase their individual capacities to cope with and adapt to climate change. In
New Zealand, the NZski Company operates three ski fields, two in the
Queenstown region and one in nearby Canterbury. The ski fields are at varying
elevations, with different topography and attract different types of skiers. The
likelihood of both regions experiencing lean winters concurrently is reduced and
therefore ‘spreads the risk’. Indeed, in this scenario, the ski fields can economically
support one another (Scott, 2006). It is interesting to note that the ski fields under
the ownership of NZski have seen the greatest investment in snowmaking and ski
field development in recent years which could be associated with greater access to
capital. The third strategy involves the development of high elevation terrain.
This is limited by physical barriers – some ski fields are already at the highest
possible elevations, but also land ownership and leasing agreements and financial
capital to fund land-works. Nevertheless, investments are being made in New
Zealand’s ski industry with developments scheduled at The Remarkables ski field
(NZSki Company) and the renovation of Porters Heights ski area in Canterbury
(independent)(Porters Heights Ski Field, n.d.), suggesting that investors are
confident of return on investment in the ski industry.

9.4 Methodology and methods
The empirical research presented in this chapter addresses ski industry
stakeholder perceptions of adaptation to climate change. It is focused on the
participants and their interpretations and perceptions of climate change and
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sustainable adaptation. As such it is grounded in an interpretive research
paradigm, and a relativist epistemology. This paradigm is concerned with
“understanding the social world people have produced” (Blaikie, 2000: P115), and is
interested in the subjective worldviews of the research participants (Rossman and
Rallis, 2011). Consequently qualitative methods were selected for this research.
Taylor and Bogdan (1984 in Firestone, 1987) argued that qualitative research holds
reality to be socially constructed through ‘definitions of the situation’ negotiated
individually or collectively. For this reason, there are multiple truths and multiple
realities. This suggests that adaptation to climate change will not have one
meaning or way of being understood; rather it will have multiple meanings, and
be perceived in different ways. Therefore the interpretive approach employed in
this thesis was deemed the most appropriate methodology for developing an
understanding of subjective stakeholder perception and responses to climate
change.
The qualitative material used for this research consists of 33 semi-structured
in-depth interviews. Interviews were conducted in two locations in New Zealand;
the Queenstown Lakes region, for industry and community stakeholder groups,
and Dunedin for tourist interviews. Two rounds of interviews were undertaken
during 2011, and were planned to occur prior to (April) and during (June-July)
the ski season. Interviews were conducted by one researcher in the participant’s
workspaces or neutral locations such as cafés. Stakeholders are characterised as
those actors impacted by climatic changes in the study area (Carina and Keskitalo,
2008), thus for this research stakeholders were broadly categorised as supply-side
industry, community (recreationists) and domestic tourists (Table 22)
Participants

were

purposively

sampled

related

to

these

60

.

stakeholder

International (Australian) tourists were not included in this part of the overall research due to
the socio-cultural context through which adaptation measures, and their acceptability, are
perceived. Previous research has indicated the Australian tourists are highly accepting of
snowmaking and its associated economic costs (Galloway, 1988, Prince, 2010). A cross-cultural
examination of these perceptions would be an interesting future research direction.
60
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categorisations in order to gain a range of perspectives. Stakeholder groupings
were further sub-categorised in response to the heterogeneity of the
categorisations.
Table 22. Participant categorisations, recruitment and interview length
Stakeholder
categorisation

Number of
participants

Industry

Core (IC) – six
Support (IS) – two
Peripheral (IP) – six

Recruitment/ selection criteria

Interview
length
(minutes)
30-80 minutes
Average 50
minutes

Currently working in Queenstown’s ski
industry
Core – ski field operators
Support – ski hire & apparel
Peripheral – attract ski tourists but not
directly linked to ski fields (heli-skiing
etc.)
Recruited through their occupational
positions
Community
Community
Community leaders represent the local
31-58 minutes
(recreationists) leaders (CL) – three community through council positions
Average 45
Community
Community members live permanently minutes
members (CM) –
in the region
seven
Recruited through community groups
Tourists
Domestic (TD) –
Travel to Queenstown in a tourism
30 and 64
nine
capacity staying at least one night
minutes
Domestic recruitment – must be New
Average 36
Zealand permanent resident or citizen,
minutes
and visited Queenstown for the
primary purpose of skiing at least once
in the past five years
Key: IC – Industry Core, IS – Industry Support, IP – Industry Peripheral, CL – Community
Leaders, CM – Community Members, TD – Tourists Domestic

There is considerable overlap between stakeholder segmentation utilised in
this research, with most research participants performing multiple roles within
the Queenstown community. Furthermore, the sub-categorisations are very
important when considering adaptation, with only the core industry having the
capacity to enact most of the reported adaptations including; snowmaking,
conglomerate business structures and higher elevation ski fields. Thus the
stakeholder sub-categorisations are listed next to quotes to clearly identify the
differences in perceptions. The complexities related to stakeholder categorisations
help to develop the nuances that are part of a perceptual, qualitative study. Table

272

22 outlined the subdivisions of the categories, along with recruitment methods
and length of interviews.
While not seeking a universally representative sample, all ski field operators in
the Queenstown Lakes region were contacted by letter, followed by a telephone
call. Only one ski field operator was unable to participate in this study. Due to the
relatively small size of New Zealand’s ski industry when compared to North
America or Europe, and the spatial spread of New Zealand’s main commercial ski
fields, the sample of ski field participants represents four of seven main downhill
ski fields. Nevertheless, climate and snowmaking capacity vary substantially
based on geographic and operational factors and thus national generalisations are
avoided.
Interviews were audio-recorded and partially transcribed, after which
NVivo10 qualitative software was used to code the transcripts. Transcripts were
thematically coded to interpret the empirical material and contribute to an
understanding of the interview participant’s expressed viewpoints (Patton, 2002).
Thematic analysis identified two primary adaptive responses to both current
weather variability and future climate change for Queenstown's ski industry;
exploiting the opportunities arising from the Australian ski industry’s relatively
more imminent climate risk (See: Chapter 8), and mitigating Queenstown’s
climate risk through snowmaking technology. A range of perceptions were
identified between the stakeholder categorisations which will be presented in the
sections that follow.

9.5 Findings
All 14 industry participants indicated a belief in climate change and perceived
changes to the local climate; less consensus was identified with the 10 community
and 9 tourist participants. The areas of disagreement or contention for industry
participants lay around the temporal scale at which climate change would
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manifest, and the degree to which climatic changes have anthropogenic causation.
Ski field operators indicated trust in scientific reporting of the regional seasonal
snow patterns.
9.5.1 What are perceived to be the main adaptation strategies for
Queenstown’s ski industry?
Despite the adaptation strategies identified in Section 9.3.1 of this chapter,
including business diversification and conglomerate operations, when asked to
identify adaptation strategies for Queenstown’s ski industry, participants of this
study largely focused on snowmaking as the greatest way to reduce the physical
risk of climate variability and change to the region. This could be due to the
interview’s primary theme of climate change with research participants not
perceiving other business strategies to be related to climate change. In terms of
opportunities, the increased vulnerability of Australia’s ski industry was widely
reported. These two themes dominated demand and supply-side narratives in
terms of climate change vulnerability and adaptability.
9.5.2 Exploiting opportunities arising from Australia’s relative vulnerability
Ski

industry

participants

vocalised

optimism

about

the

economic

sustainability of the Queenstown’s ski industry, largely associated with the
increased vulnerability of Australia, their main competitor and overseas tourism
market, from whom participants perceived market share would be gained due to
demand-side spatial substitution in response to domestic climatic variability and
change. Long-term economic sustainability under climate change scenarios is
largely perceived to be associated with the relative vulnerability in the Australian
ski industry (Hennessy et al., 2007, Hopkins et al., 2013). Thus participants were
less concerned about New Zealand’s vulnerability to climate change as it was
perceived to be less than that of Australia.
New Zealand is well positioned in the Southern Hemisphere, because
there aren’t any other ski fields that feature particularly well... I’ve seen
274

the ones in Australia and they’re here today gone tomorrow...
(Community – CL2)
This chapter will focus on the strategic efforts of Queenstown’s ski industry to
address climate change; readers are directed to Chapter 8 of this thesis for an indepth analysis of the conceptualisation of relative vulnerability in the
Australasian skiing context.
9.5.3 Industry perspectives: an improved tourism offering
It was widely reported that the use of snowmaking in Queenstown’s ski fields
had reduced dependency on natural weather for operationality and increased the
length of the ski season. Ski field operators in particular highlighted the
improvement in tourism offerings through extended season dates as a result of
snowmaking. This could thereby recognise a short-term focus amongst ski
industry participants, and the use of snowmaking as a current business strategy.
Before snowmaking I think the average opening day… was 15th July. And
the average opening day now is anywhere between the 6th and 15th of June
(Ski field Manager - IC2)
This perception was also reiterated by domestic ski tourists, who recognised a
change in the start of the winter season, with the extension of early season skiing.
One participant who had been skiing in the region for over thirty years noted that,
“traditionally, in my early times up here, I never thought of skiing until late July. What
changed obviously was the artificial snow” (Community – CM4). This sentiment was
repeated by a younger skier who explained that, “before they had the snowmaking
system I am definitely sure they wouldn’t have been open in June” (Tourist – TD3).
The early winter ski season is highly lucrative for the region. It is also a source
of competitive advantage for individual ski fields resulting in competition to open
the earliest in the season, often relying on snowmaking due to a lack of natural
snowfall during the early winter period. In addition, a ski field manager
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identified the role of urban temperatures in dictating skier demand, which leads
to the ski season starting and finishing earlier, regardless of natural snow.
What dictates a winter for our guests is how cold it is down town,
regardless of what the snow is up the hill. When it’s getting cold they’re
thinking about winter, when it gets into September and it starts warming
up the snow conditions can be brilliant but already they’re thinking about
tennis, yachting and they’re starting to move with the seasons again (Ski
field Manager – IC6)
This could indicate a need for skier education or fiscal encouragement to
utilise the ski fields when natural snow is available, rather than by predetermined
ski season dates.
9.5.4 Low elevations: the perceived necessity of snowmaking
Snowmaking was identified as the key method to address short-term climate
variability and longer-term climate change. In concurrence with the work of
Hendrikx et al. (2012) and Hendrikx and Hreinsson (2012) participants recognised
that lower elevation ski fields are at greater risk to decreased natural snow as a
result of climate change, thus recognising the need for higher altitude terrain. For
many of Queenstown’s ski fields, however, this strategy was not perceived to be
possible.
They had to do the snowmaking, without snowmaking there would be no
Coronet Peak, because it’s so low, they’d never get the snow (Tourist –
TD5).
[At] Cardrona they went further down [the hill], so they put a lift in last
year, but they were relying on natural snow, and it didn’t really open,
they didn’t get enough cover to open it up, so this year they’ve put snow
guns in (Events Manager – IP6).
These quotes recognise the spatial limitations of some ski fields which forces
expansion to lower elevations with decreasing snow reliability and therefore
increased snowmaking requirements. Low elevation was used as justification for
snowmaking in Queenstown by both supply and demand-side stakeholders.
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9.5.5 Snowmaking as a climate change adaptation
An industry participant acknowledged that snowmaking was not always used
as a climate change adaptation:
Snowmaking was bought in to, it wasn’t a climate change thing, it was
more just to make sure we could guarantee the season and make snow in
those cold periods... particularly in June and July when it does get very
cold. But now it is a strategy (Ski field Manager - IC2).
Despite emerging as a strategy to cope with mid-season variability and then
being used to improve the tourism product, snowmaking is now perceived as
climate change adaptation. It has clearly transitioned into a climate change
strategy as another ski field manager stated that planning for climate change has
been in the form of increasing snowmaking capacity at the ski field:
I believe we are going to be affected [by climate change], we’d be naïve to
think we won’t be affected, but how greatly we will be affected is
obviously, the jury is out on that. So what we are doing, we have planned
for that and we have literally 210 automated snow guns, which is the
most advanced technology in the world (Ski field Manager - IC3).
Indeed technology is the central focus of climate change adaptation for the ski
industry in Queenstown, a community member concurred that; “What I’ve always
thought is that technology and the ability like to create snow and things like that, will
offset if there is a slight warming” (Community - CM4). These views do, however,
overlook the current and future constraints to snowmaking. Yet the threat of
climate change to the ski industry was perceived by participants of this research
to be gradual and distanced therefore allowing for technological innovation to
account for current limitations. For this reason, technological investments were
identified as the main strategy to incrementally adapt to the changes.
There’s some hugely great technology coming with snowmaking, and
snow guns that are able to make snow at warmer and warmer
temperatures and I think this is what we need to be investing in (Ski field
Manager – IC4).
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9.5.6 Domestic tourist’s perceptions of snowmaking
Demand-side participants of this research held contrasting positions on the
use of snowmaking and its impact on the skiing experience. For some
participants, the developments of snowmaking technology had improved the
quality of artificial snow, becoming more alike natural snow and as a result
snowmaking has become a more acceptable strategy.
Five years ago I would have said I don’t like skiing on artificial snow, but
now, the snow is so good... it has changed such a lot in the last 10 years
(Tourist – TD9).
Another tourist recognised the impact of snowmaking on lift ticket prices but
was still enthused that snowmaking could prevent mid-season closures.
Interestingly, this participant also discussed market segmentation which could
impact upon perceptions of snowmaking, with on-piste downhill skiers more
accepting of snowmaking than backcountry skiers.
Oh I think it’s fabulous and probably it reflects on how much you pay for
a season pass... but it gets them out and open, it gets a base on the trails
and the people that like to ski at Coronet Peak are trail skiers, they’re not
off-piste skiers so that’s where the market is and good on them for doing it
(Tourist – TD8)
However this was contrasted with negative perceptions of snowmaking
technology with a local community member and recreational skier stating that;
Artificial snow, I hadn’t really factored in so much with my own
experience because even if the ski fields open it’s like, who really wants to
be up there [on artificial snow]. But that’s just me. Personally I wouldn’t
bother because it’s a bit too average (Community – CM1)
The variety in perceptions of snowmaking could be related to the ability level
of the participant, their commitment to the activity, and the type of snow-based
activity in which they participate. For example, the positive quote participant ski’s
predominantly on-piste and is highly committed to the sport serving as
chairperson for a recreational club. The negative perception arose from a
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community member, who enjoyed off-piste skiing, and the sensation of powder
rather than groomed snow.
9.5.7 Stakeholder

perceptions

of

the

sustainability

of

snowmaking:

environmental, economic and social constraints
While the ability to begin winter seasons earlier was identified as a positive
attribute of snowmaking, there is a noted disparity between this and natural
snowfall dates, which were perceived by participants to be occurring later in the
year.
Yeah I think we have seen a shift in the snow and the precipitation in the
winter, through to later. So we are getting big falls in October and stuff
like that, where we didn’t use to. And you might be waiting in June for
snow (Ski field Manager – IC2).
Yet skier demand was seen to be greater in the early season with ski fields
closing due to low skier numbers rather than snow. A community member
argued that this is unsustainable and the expectations of skiers should be tackled,
ensuring compatibility between the ski season and natural snowfall:
Quite often for example the skiing is still good when everything shuts
down, so why are we trying to play this game at the beginning of the
season, dealing with warm temperatures, very little snow, and they’re
making snow to be the first open. Talk about the amount of electricity that
goes into that, just to be the first. So marketing has a bit of a role to say,
‘well actually we’ll open when it’s time to open’, and let’s try to
encourage people to ski in the spring more (Backcountry Ski Guide – IP5).
Participant’s identified the limitations of snowmaking for Queenstown’s ski
fields, the most frequently cited limitation was the temperature requirements,
noting that warmer temperatures could have dire implications for skiing in
Queenstown and the ability to utilise snowmaking. “If it was not cold enough to
make snow it would definitely be a negative impact” (Business Manager - IP1). This was
further applied to scenarios of climate change, where participants stated that a
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warming trend could not be adequately addressed by snowmaking alone due to
operational constraints.
If it gets too much warmer they wouldn’t be able to make snow, because
they can’t always make snow up here anyway, they can’t just say ‘oh
we’ll just turn the snow-makers on for 100 days a season’ because it
doesn’t work (Events Manager – IP2).
Moreover, ski field operators suggested that increased costs associated with
snowmaking could make the ski industry less profitable in the long-term. For
some ski field operators, this threat is perceived to be distanced and as such less
of a concern. This could be related to the physical and financial environment of
individual ski fields.
As a business I guess its overtime and we’re talking really long
timeframes, our business might become less profitable, because we have to
invest way more in snowmaking which all costs (Ski field Manager –
IC5).
The broader connection between energy consumption for snowmaking and
climate change was acknowledged, with a community member linking
snowmaking with carbon emissions associated with anthropogenic climate
change.
If you then say 'well we've got to make manmade snow everywhere all
over our ski fields', that's got implications, I guess for carbon whateverits-called [emissions] (Community - CM6).
Ski field operators identified the importance of energy to the operations
generally. Ski fields in the Queenstown region are actively reducing their energy
consumption, for both environmental and economic rationales. However,
scenarios of climate change could see the base cost of energy increasing as
resources deplete. This could affect long-term sustainability of winter tourism
operations and make alternative energy sources more attractive. Temporal scales
of climate change manifestations, forecasting and business behaviours are highly
significant for the decision making and sustainability of adaptation strategies.
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Transitioning to renewable energy sources was identified by a ski field manager
as being a long-term option but remained financially constrained.
That [wind turbines] has been far too expensive for us to justify up until
now, when I say that, it is a 10 year pay off, whereas now it is coming
down to more like a 6, 5 or 6 year pay off, which is just the cost of the
infrastructure. We are looking at that very seriously (Ski field Manager –
IC3).
This research did, however, identify a disparity between the perceptions of
core industry participants (ski field managers) and those of the tourists and
community members who were more critical of the use of snowmaking due to
resource consumption. Snowmaking requires a stable water supply and a
domestic tourist suggested that accessing water for snowmaking can contribute to
a loss of water at on-mountain club lodges. “The more water they use, the potential,
well we have occasionally run out of water [at the ski club lodge], more than one occasion
due to the usage of water for the snow machines” (Tourist - TD9). This perceived
consequence of snowmaking could have social implications such as the public
acceptability of resource usage for snowmaking. Indeed, participants raised the
ethical implications of snowmaking and the use of resources such as water:
I’m probably a bit of a hypocrite because I’ve worked there but I actually
find the whole concept of pumping up millions of litres of water to make
snow for people to slide down on just really quite, it doesn’t sit well with
me personally… It’s an interesting one, trying to defy the warming
process and environmentally what’s happening and still trying to provide
a recreational activity, where do you [draw the line]? (Backcountry Ski
Guide- IP3).
I don’t think it’s [snowmaking is] a way around it [climate change]
because it’s just massive amounts of infrastructure that they need to build
to create something that’s not happening naturally. It is massive use of
water, such a massive use of water. It just seems really inefficient and
expensive and wasteful (Community - CM5).
Regardless of future climatic changes, the ski industry is already perceived by
some participants to be a self-indulgent activity which over consumes natural
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resources, and may increasingly be perceived as less appropriate under scenarios
of climate change. This suggests that for some community members and tourists,
snowmaking could be perceived as maladaptive and unsustainable.
Its super decadent, the whole ski industry is decadent by nature because
we’re using huge amount of fuel to get up the ski fields, operating,
building stuff, the resources, its super decadent. So from a climate change
perspective it’s probably too decadent in terms of values and being OK,
morally acceptable or not (Events Manager - IP6).
Interestingly, these views arise from community members and domestic
tourists all of whom ski recreationally and have strong lifestyle attachments to the
ski industry in Queenstown. These conflicting perceptions could develop further
under forecast climate change, and contribute to strained relations between the
ski fields and the local population. This was expressed by one community
member who argued that ski areas are too focused on economic sustainability:
I don’t see any leadership in any of those [ski] fields; it’s just people
saying ‘well we have to do this, because of that’. I doubt whether the snow
guns on Coronet Peak have anything to do with global warming or
climate change, they’re all about make money on the ski field (Community
– CL2).

9.6 Multiple perceptions of snowmaking
The research presented in this chapter has distinguished two main approaches
to addressing climate change in Queenstown’s ski industry; exploiting the
increased vulnerability of Australia’s ski industry and snowmaking technology.
This chapter has clearly identified a wide range of stakeholder perceptions of
climate change adaptation with a focus on the technical approach of snowmaking.
Snowmaking is used for a variety of purposes over a range of temporal scales.
While snowmaking has many positive outputs for the ski industry, there are also
perceptions of negative externalities which impact upon perceptions of
sustainability and (mal) adaptation in the longer term. Table 23 provides a
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framework for considering the various aspects of snowmaking usage in the ski
industry.
Table 23. Snowmaking in the short, medium and long-term
A table considering the multiple roles and perceptions of snowmaking in the
ski industry
Source: Author
Timescale
Atmospheric
condition
Function of
snowmaking
Positive
attributes

Short-term
Weather

Negative
attributes

Resource dependency
Infrastructural and
operational costs
Raising demand-side
expectations of tourism
offerings

Snowmaking as a
BUSINESS STRATEGY
Part of the business
product
Extending/ improving the
business offering
Increasing snow
reliability Rational
business response

Short - Medium term
Weather variability &
oscillations
Snowmaking as a COPING
MECHANISM
Ensuring operationality
during short periods of low
natural snowfall
Mitigating the risk of weather
variability
Limiting negative effects of
weather perturbations and
extremes
Atmospheric constraints
limiting capacity to cope
Increased costs associated with
increased snowmaking
Perception of risk to investors
and tourists

Snowmaking as an UNSUSTAINABLE STRATEGY

Long-term
Climate change
Snowmaking as CLIMATE
CHANGE ADAPTATION
Mitigates the risk of long-term
climatic changes
Responding to a series of
negative weather events
(temperature, snowfall etc)
A response to climate change

Planned/autonomous

Proactive/reactive
Perpetuating anthropogenic
climate change through
increased CO2 emissions and
resource consumption
Impact of water consumption on
local community
Path dependency
Reliance on technological
development
Increasing operational costs
Snowmaking as
MALADAPTATION

Over temporal scales, snowmaking is used by the ski industry to address
different climatic vulnerabilities. This chapter has shown that snowmaking has
successfully extended operational dates for Queenstown’s ski industry, this
provides a longer period for skiing and potentially greater skier numbers (skier
days), thereby increasing ski field income. However this has also resulted in a
shift

in

skiers’

expectations

and

demands,

potentially

developing

an

unsustainable business model which is more vulnerable to increasing
temperatures and extreme events. König and Abegg (1997) suggested that
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snowmaking is best utilised on small areas of a ski field which may be overused
or in an unfavourable (sunny) position. However, the use of snowmaking has
progressed substantially, and in recent years has been used in New Zealand (and
other ski destinations globally) to extend the length of the ski season beyond
natural capacity. This is no surprise as Scott and McBoyle (2007) found that
expanding operational dates is a key rationale for snowmaking, therefore it can be
argued that snowmaking is not only a climate change adaptation but also a
current business strategy. This has implications for sustainability as business
strategies will be focused on economic sustainability, whereas a climate change
adaptation must account for environmental and social sustainability or risk
becoming maladaptive. Thus best use of snowmaking and industry rationale for
usage may not always be congruent, or sustainable in the long-term.
This concurs with Saarinen and Tervo’s (2006) study of Finnish entrepreneur’s
climate change perceptions and adaptation strategies, in that snowmaking is not
primarily distinguished as a climate change related response, but a response to
market changes and increased competition. Market changes could be influenced
by consumer demands for international standard ski fields, while competition
may arise from alternative ski fields and substitution activities. The many roles of
snowmaking have previously been identified by Steiger and Mayer (2008) who
stated that snowmaking “cannot be monocausally linked to climate change” (p.292)
since factors such as competitive advantage associated with early season opening,
tourism trends and prestige all contribute to its usage. Contrary to previous
studies (Wolfsegger et al., 2008), this research finds some industry participants
stating proactive climate change adaptation through snowmaking. Thus
snowmaking is perceived by core industry to be addressing climate change and
therefore its sustainability must be accounted for.
Ski field operators, and the wider ski industry expect snowmaking to
guarantee the tourism product on which their business is built and ensure the
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continuation of the industry. Berkhout (2012) called this behaviour a functionalist
approach to organisational adaptation, where maintenance of the status quo is
privileged. However, this is contrary to conventional definitions of adaptation
where sustaining the function and performance of the organisation is not always
prioritised (Berkhout, 2012), this behaviour aligns with resilience approach
(Linnenluecke and Griffiths, 2010). In other words, rather than adapting to a
changing environment, actions are attempting to maintain and modify the
environment to continue as usual without consideration of environmental and
social sustainability.
As a behavioural response to weather variability, snowmaking is a collective
action which has become entrenched and normalised in the industry. This
research has clearly shown industry reliance on snowmaking technologies and
future innovations. Scott et al. (2003) suggested that ski area managers are able to
make rational decisions based on their own economic position, yet the alternative
of not investing in snowmaking could threaten the ski field's economic
sustainability. Thereby assuming that ski field operators are rational, independent
actors, rather than deeply embedded in the neo-liberal system which is focused on
economic sustainability and competition. Ski fields are differentiated by their
snowmaking capacity, with the expectation that a commercial ski field in New
Zealand will automatically require snowmaking facilities to compete. Thus while
specific adaptations remain individualistic (Scott and McBoyle, 2007), there is a
pressure for ski fields to conform to snowmaking norms to compete in terms of
season length and tourism offering. While snowmaking continues to be used as a
marketing tool and perceived to be positive by tourists, the use of snowmaking
will continue to increase.
A range of demand-side perceptions were identified in this research. The
differences in perceptions could be explained by the participant’s skiing skill
level, type of skiing (on/off-piste), and age, as well as world views and social
norms. Dawson et al. (2011) touched upon this in their research considering
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activity involvement and place loyalty. They found that highly involved skiers
displayed a greater propensity to change their skiing behaviour as a result of
snow conditions. Further research is required into the range of demand-side
perceptions of snowmaking to ascertain patterns and associations within skier
groups. This research has, however, clearly shown ethical and moral confliction
amongst some demand-side participants regarding skiing, snowmaking,
environmental sustainability and resource consumption. These views emerged
from peripheral ski industry participants as well, recognising that livelihood
connections to the ski industry may not result in unquestioned support for future
adaptive behaviours.

9.7 Implications for the tourism system and future research
directions
The use of snowmaking in Queenstown needs to be considered as part of the
system in which it operates. However little is known about the travel behaviours,
motivations or substitutions of New Zealand’s ski tourists. Consequently it is, at
present, impossible to assess the physical energy and CO₂ intensity of
snowmaking in Queenstown relative to substitution travel behaviours. In terms of
the Australasian ski context, and the reliance of Queenstown on Australian skiers
as an opportunity arising from climate change, further questions emerge
concerning emissions scenarios for travel behaviours. These include the emissions
associated with driving to domestic ski fields versus flying to Queenstown.
Dedicated research into New Zealand’s ski industry and climate change impacts
is still in its infancy. To assess the technical long-term sustainability of
snowmaking in Queenstown further research is required employing additional
research methods. A dearth of published data on ski field attendance in New
Zealand limits these efforts.
The sustainability of tourism in Queenstown and New Zealand more generally
requires closer academic attention and this must include the integration of
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adaptation strategies and resource consumption. The empirical findings
presented in this chapter have implications for the wider tourism industry; it calls
for closer attention to the long-term sustainability of climate change adaptation
whether anonymously occurring or planned. In order to tackle unsustainable
business strategies, it is vital that the organisational structures and intent are
considered. While more research is needed on the perceptions of tourism
operators, the institutional barriers to sustainability must be challenged. The
present chapter also suggests a disparity of perceptions determined by skier
characteristics, with on-piste skiers more willing to accept snowmaking
technology than backcountry skiers. Further research is required to understand
how this might affect perceptions of climate change adaptations in the ski
industry in the future. The backyard hypothesis (Hamilton et al., 2007) was
indicated as a factor contributing to skier behaviour. This could encourage the use
of snowmaking to fit with skier demands rather than natural snow availability.

9.8 Summary
This chapter has explored the perceptions of ski industry stakeholders in
Queenstown, New Zealand to climate change and adaptation, specifically focused
on the perceived sustainability of adaptation measures. Current utilisation of
snowmaking in the ski industry appears to be focused on the goal of short-term
economic sustainability, which is deeply entrenched in the organisational and
industry structure. Environmental and social sustainability were not considered
by the core ski industry participants and only received attention in this research
from community and tourist participants. The importance of stakeholder social
perceptions has been largely omitted from academic research, yet these
perceptions are critical and can affect behaviours. For example, the use of
snowmaking also modifies skier's expectations of season duration and early
season opening which perpetuates an unsustainable business model.
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As a medium/long-term climate change adaptation strategy, snowmaking
technology will be constrained by atmospheric conditions, resource access,
financial cost, and social perceptions of resource consumption. From this chapter
it is clear that further research is needed to consider the long-term sustainability
of snowmaking as a climate change adaptation. Stakeholder perceptions
presented in this chapter suggest that snowmaking may be viewed as
maladaptive in the long-term, that is, it may exacerbate the underlying causes of
climate change. Academic research into snowmaking as an adaptation needs to
consider sustainability and adaptation more fully through increased technical and
social studies. There is a tension between ski field operator perceptions and those
of the other research participants including support and peripheral ski industry
participants which requires further examination by the social sciences. This
necessitates conceptualisations of the social phenomenon of climate change
focusing on the social perceptions of ski industry stakeholders including demandside tourists to fully understand potential future behaviours through a contextual
vulnerability lens.
The previous four chapters have presented the empirical findings of this
thesis. They have addressed how non-scientific communities construct knowledge
and understandings about climate change using experiential and mediated
sources of information (Chapter 6), perceptions of risk in light of technical risk
assessments and climate modelling (Chapter 7), opportunities for Queenstown’s
ski industry resulting from relative vulnerability (Chapter 8) and the present
chapter which has considered climate change adaptation through a lens of
sustainability. From here, the findings presented and discussed in Chapters 6-9
will be integrated and examined through the presentation of two models arising
from this body of research.
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10 Integrated Discussion and Conclusion
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Chapter structure:
10.1 Research context
10.2 Key findings
10.3 Implications for and
contributions to academic
knowledge
10.4 Future research directions
10.5 Concluding remarks

10.1 Research context
Climate change is vast in scope, abstract in nature and manifests through both
gradual and rapid changes (Arnell et al., 2005, Lorenzoni et al., 2007a, Lorenzoni
et al., 2007b). The effects of climate change move beyond the physical
manifestations, and are now widely recognised to include social impacts (Adger
and Kelly, 1999, Kasperson and Kasperson, 2001, Sygna et al., 2009). The physical
and the social impacts of climate change are highly place-embedded, thus
individuals and communities will each experience and perceive the impacts of
climate change differently. Furthermore, some economic sectors, and the
communities reliant on them, will experience climate change manifestations
sooner and to a greater degree due to weather sensitivity and/or climate
dependency (Smith, 1993, O'Brien et al., 2004). The tourism industry has been
identified as a vulnerable economic sector (Becken and Hay, 2007), however
research has suggested it is less well prepared for climate change impacts than
other economic sectors (Scott et al., 2012b).
The ski industry is particularly vulnerable to climate change (Scott et al., 2006,
Dawson and Scott, 2013), as it is both weather sensitive and climate dependent
(Smith, 1993, Scott et al., 2012b). Indeed, few tourism subsectors rely on weather
and climate more completely than the ski industry (Dawson and Scott, 2013). A
range of literature has emerged addressing the ski industry’s vulnerability to
climate change, however there has been limited attention paid to the social
perceptions of the wide range of ski industry stakeholders, including ski field
operators, tourism businesses, the local community and tourists. Instead research
has focused on the physical manifestations of climate change through climate
modelling (Hennessy et al., 2003, Scott et al., 2003, Moen and Fredman, 2007,
Hennessy et al., 2008, Hendrikx et al., 2012), and risk reduction through
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snowmaking technologies (Dawson and Scott, 2007, Hennessy et al., 2008, Bark et
al., 2010, Steiger, 2010, Hendrikx and Hreinsson, 2012)61.
This thesis has used a qualitative, social constructionist methodology to
consider social perceptions of climate change in the ski industry of Queenstown,
New Zealand. Semi-structured interviews were conducted with 55 participants
from 5 main stakeholder categorisations; industry, community, tourist,
government and scientist. The interviews were conducted in order to gain an
understanding of the multiple realities and ways of understanding and perceiving
climate change amongst communities reliant on the ski industry for lifestyles or
livelihoods. This thesis addressed one aim: To examine the social perceptions of
climate change by ski industry stakeholders in Queenstown, New Zealand, and how these
can contribute to a conceptualisation of the social phenomenon of climate change through
a frame of contextual vulnerability. This was examined through three research
objectives: 1. To explore the ways through which knowledge and social understandings of
climate change are constructed, the interactions between types of information sources and
the way information sources are perceived by non-scientific communities, 2. To identify
the perceived risks of climate change to Queenstown’s ski industry, and 3. To investigate
the adaptation strategies used by Queenstown’s ski industry to reduce the risk and exploit
the opportunities of climate change.
The main findings responding to these aims and objectives were presented in
Chapters 6-9; these will now be revisited before they are integrated through the
presentation of two models developed from the empirical material. First, the social
phenomenon of climate change conceptualisation (Figure 11) will be drawn upon to
consider social constructions and perceptions of climate change, including the
similarities and differences between the social and the physical phenomena. A
contextual vulnerability framing of climate change vulnerability (O'Brien et al.,
2007) was applied in this study to understand the many factors which contribute
See Chapter 4 Sections 4.4-4.6 for a more comprehensive discussion of the methods employed in
ski industry research.
61
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to the vulnerability of Queenstown’s ski industry and the individuals,
communities and organisations within it. Thus the second model developed
through the empirical research is a contextual vulnerability framework (Figure 12).

10.2 Key findings
Chapter 6 of this thesis addressed the first research objective, and explored the
way non-scientific communities construct knowledge and understandings of
climate change. This chapter identified three mediated sources of information;
science/scientists, the media and informal conversations, which are mediate by personal
experiences to construct understanding and expectation of climate change
manifestations both locally and globally 62 . Since climate change has a “lower
cognitive presence” than more tangible environmental issues (Höhle, 2002: p.117,
Lorenzoni and Pidgeon, 2006), the general public localise climate change impacts,
increasing the importance of locally relevant information for the climate change
discourse. This finding was supported by previous literature which suggested the
general public can have difficulty relating to environmental issues such as climate
change if they are removed from everyday lived experience (Nilsen, 1999).
Therefore weather events are used to justify belief or disbelief in climate change
(Rebetez, 1996, Weber, 2010).
Several key narratives were identified from interviews with 55 stakeholders.
Trust was found to be central to non-scientific engagement with all sources of
information, whereby the socialisation of scientific knowledge through the
interpretation and reporting process was identified as creating biases. While
science and scientific methods were generally trusted by the participants,
scientists were perceived to be less trustworthy with concerns raised over funding
sources and bias. Contradictions between scientific messages and media

In this thesis the prefix ‘global’ was purposely avoided in order to allow climate change to be
conceptualised as a local as well as global phenomenon. This was of particular importance in
terms of Chapter 6, and the processes of learning about climate change in non-scientific
communities, where localised experiences were fundamental to construction processes.
62
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representation was also highlighted as a barrier to engagement with climate
change. Where two scientists presented conflicting information, trust in scientists
could decrease, with participants stating that they are unable to interpret the
information. In terms of social interactions and conversations with friends and
acquaintances, while compatible identities are negotiated through informal
conversations (Ungar, 2000), climate change was perceived by participants to be a
controversial and polarising topic. It was further perpetuated by the ‘finite pool of
worry’ hypothesis which argues that non-scientific communities have a limited
capacity of concern and climate change must compete for relevance amongst a
range of other issues including health, work and family (Hansen et al., 2004,
Weber, 2006).
Overall, Chapter 6 highlighted the importance of personal experiences and
perceptions/ understandings of climate change. When personal experiences of
weather aligned with expected climate change manifestations (exponential
warming) participants agreed and believed with the climate change issue,
however cold weather and increased snowfall was used as evidence that climate
change was not occurring in New Zealand. The findings of this chapter highlight
the need for more locally relevant and locally based climate change information
for non-scientific communities.
The perceived risk of climate change to different stakeholder categorisations
(Objective 2) was addressed in Chapter 7, and found some overlapping
perceptions between the stakeholder categorisations; however concern was
expressed differently based on personal experiences and realities. Expert
interviews

and

climate

modelling

reported

that

climatic

changes

for

Queenstown’s ski fields will generally align with inter-annual variability trends to
the 2050s. Yet interestingly, ski field operators perceived inter-annual variability
to be the greatest risk to Queenstown’s ski industry, rather than climate change
which was largely identified as a distanced risk, with less local importance. Interannual variability is perceived to be of natural causation and this could lead to
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inaction and a sense of powerlessness amongst ski field operators (Bickerstaff and
Walker, 1999, Blake, 1999, Lorenzoni et al., 2007b). In other words, ski field
operators may not perceive “climate change” as they will interpret its
manifestations as the naturally occurring and “known risk 63 ” of inter-annual
variability.
Concern was raised by demand-side participants regarding the financial
implications of increased utilisation of snowmaking technologies. Skiing is
already perceived to be a financially expensive activity (Williams and Fidgeon,
2000), climate change adaptation strategies could exacerbate this constraint to
participation. Community participants, on the other hand, were concerned about
the threat to livelihoods associated with diminished natural snowfall and
increasing temperatures, this included non-snow reliant-occupations such as
mountain guiding which require glacier access. The extreme weather conditions
in the 2011 ski season were identified by the community participants as being a
risk to the region, to the local community and to individual households.
The third objective of this thesis was addressed in Chapters 8 and 9,
identifying aspects of adaptation in Queenstown’s ski industry. While chapter 8
focused on exploiting opportunities arising from climate change, Chapter 9
addressed technical risk mitigation approaches utilised in Queenstown. The main
opportunity for Queenstown is associated with spatial scale, and the
interrelationship between the Australian and New Zealand ski industries. Climate
modelling has suggested that Australia’s ski industry is relatively more
vulnerable to the effects of climate change than New Zealand (Hennessy et al.,
2007, Hendrikx et al., 2013), and this could therefore lead to increased ski tourism
flows from Australia to New Zealand (Hennessy et al., 2007). Nevertheless, a
survey in Australian ski fields suggested that Australian ski tourists are becoming
less likely to ski abroad in response to consecutive years of low natural snow
In contrast to “unknown” climate change, which Renn et al. (1992) identified as affecting risk
perceptions.
63
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(König, 1998, Pickering et al., 2010). The present research discovered that for some
Australians, New Zealand is not perceived to be an overseas destination in the
same sense as other ski destinations such as Canada, Japan or Europe, with less
travel constraints. Furthermore, the attraction of New Zealand’s ski fields for
Australian ski tourists were not solely based on snow reliability, but the
destination model where low elevation urban centres offer non-snow based
activities, and provide a broader holiday experience.
In terms of mitigating the risks of increased weather variability and climatic
changes, Chapter 9 clearly identified snowmaking technology as the central focus
of Queenstown’s ski industry’s strategy. Yet this strategy is concentrated on
economic sustainability, without full consideration of the social or environmental
sustainability of snowmaking in the long-term. This suggests snowmaking is not a
climate change adaptation, as there are signals that it could be unsustainable in
the long-term. Instead, snowmaking should be understood as a current business
strategy. Furthermore, there are aspects of snowmaking which align with
maladaptive

characteristics,

such

as

perpetuating

the

underlying

issue

(greenhouse gas emissions), increasing vulnerability (Burton, 1997), and path
dependency (Barnett and O’Neill, 2010). If, as science forecasts, climate change is
experienced as inter-annual variability in the Queenstown ski industry (Chapter 7
Section 7.5.1), and the ski field perceive inter-annual variability to be their greatest
risk, ski field operators will be incrementally addressing climate change through
their adaptations, most notably snowmaking. This concurs with other industries
such as agriculture, where changes in production are forecast to be, “the sum of
gradual adjustments made by individual farmers as they perceive gradual local changes in
weather and climate” (Weber, 1997: p.315). Thus incremental local climatic changes
by stakeholders are essential to behavioural adjustments and adaptations.
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10.3 Implications for and contributions to academic knowledge
The findings presented in Chapters 6-9 have several implications for and
contributions to academic knowledge. Whilst the thesis has made direct
contributions to literature concerning ski industry vulnerability and adaptability
to the impacts of climate change, the construction of non-scientific knowledge
about climate change, and risk perceptions, its main contribution related to these
areas has been to develop understandings of the multiple social realities which
dominate non-scientific perceptions of climate change vulnerability and risk.
Further contributions of this thesis to academic knowledge have been the
development of two distinct yet interrelated and mutually informing models; the
social phenomenon of climate change conceptualisation (Figure 11), and the contextual
vulnerability framework (Figure 12).
10.3.1 Social phenomenon of climate change framework
Climate change will occur at global and local-scales, over short and long
timeframes. Thus it is an omnipresent risk, and largely the result of human
behaviours. Despite scientific evidence attributing accelerated climate changes to
human behaviour (IPCC, 2001, 2007a), climate change is often perceived to be an
involuntary risk (Tol, 2012). This could be the result of co-existing, competing but
overlapping conceptualisations of climate change (Hulme, 2009). While global
governance systems and policy efforts are tackling the physical phenomenon
(Chapter 2); this thesis argues that these processes are not paying enough
attention to the socially understood phenomenon of climate change, which can
vary greatly in terms of causes, impacts, timeframes, responses and responsibility.
The recognition of parallel social and physical frames of climate change arose
from Hulme’s (2009) work, ‘Why We Disagree About Climate Change’, which
distinguished different narratives within climate change discourse. These depict
climate change as; a battleground, justification, inspiration and a threat (Hulme,
2009). The physical phenomenon of climate change states that climate can be
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observed, quantified and measured, with science produced based on these
principles, and then presented to the general public. Yet Hulme (2009) argued that
every day practices (social, cultural and political) have reinterpreted the meaning
of climate change for the general public. This in turn calls for a new way of
framing climate change, and motivating research agendas to challenge physical
science hegemony over the issue of climate change, to promote social scientists
from ‘under-labourers’ (Hannigan, 1995) to prominent roles in addressing climate
change.
From the literature reviews presented in Chapters 2-4 and the findings
chapters (Chapters 6-9), a conceptualisation of the social phenomenon of climate
change was developed.

This conceptualisation depicts the stages which

organically occur as the non-scientific public constructs an understanding,
perception or way of knowing about a socially embedded issue. It has been
argued that climate change is difficult to observe (Jones, 2002), and therefore is
more predisposed to being socially constructed than more observable or tangible
risks such as flooding

or

wildfire.

Consequently, acknowledging

this

conceptualisation of climate change can contribute to greater understanding of
human behaviours and (in) action.
A stacked venn diagram is used to visually depict the movements and
progression of the construction process. This shape was used for several key
reasons. While science is at the core of the diagram and public understandings of
climate change will originate from some form of scientific basis, this information
is formally or informally mediated through an agent(s) such as teachers, the
media, or social interactions. Indeed scientific information is never understood
through a neutral lens, but socially determined. As well as external social
constructions there are also internal processes, relating to the social constructivist
discourse (Crotty, 1998). Figure 11 depicts this constructionist and constructivist
mediation of the scientific physical framing of climate change, to construct a social
phenomenon which co-exists and to which the non-scientific public respond. Both
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the acentric shape and the removal of distinct lines between the categories were
consciously chosen by the author to depict the fluidity and movement within the
concept. There is no linearity in this process, or order in which the constructions
take place, rather it is a messy system of constructions, deconstructions and
reconstructions.
Figure 11. The social phenomenon of climate change conceptualisation
Source: Author

SOCIAL PHENOMENON OF
CLIMATE CHANGE

CONTEXTUAL PERCEPTIONS

INTRINSIC VALUES

EXTRINSIC BARRIERS

LEARNING

PHYSICAL
PHENOMENON OF
CLIMATE CHANGE

This conceptualisation recognises the significant interplay between the
physical and the social phenomena of climate change, recognising both the
similarities and the differences between these phenomena. The physical
manifestations of climate change are at the core of the conceptualisation of the
social phenomenon of climate change. The ontological reality of rising mean
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global temperatures, increasing occurrence and intensity of extreme weather
events, rising sea levels, decreasing glacier mass are fundamental to social
perceptions, as is the role of current weather variability. However, they are not
ontologically or epistemologically homogenous. Hulme (2009: p.196) argued that,
“even if they [individuals] read or listen to the same scientific description of future climate
risks, the way in which those same people receive, process, rank and act on these risks will
not be the same.” These manifestations will be highly place-specific in occurrences
and known about in different ways based on multiple realities (Filstead, 1979,
Guba and Lincoln, 1982, Sale et al., 2002). However, there is a fundamental
physical presence to climate change, which is central to social realities, and which
aligns with moderate social constructionist positioning.
Nevertheless, the present research has visibly shown that social actors learn
about climate change both formally and informally. One formal network is the
IPCC, whose assessment reports serve as the main collection of up-to-date,
published literature. Yet Chapter 2 of this thesis identified the global-scale focus
and exclusion of social perceptions in these publications64. This thesis identified
three sources of mediated information; science/scientists, the media and informal
conversations, each interpreted to varying degrees by localised personal
experiences (Chapter 6). It is argued in this thesis that these sources of
information help non-scientific communities to individually and collectively
construct social realities and understandings of climate change. Thus this finding
connects the constructionist (external) and constructivist (internal) methodologies
to identify that even within knowledge communities there will be a range of
perceptions and realities. Furthermore, personal understandings of current
weather variability can have a significant impact on the way climate change is
perceived as a social phenomenon by non-scientific communities as a result of ongoing confusion between weather and climate (see Chapter 1, Section 1.3).
Although progression to this end has been observed through the publications from the First
Assessment Report to the Fourth Assessment Report. It is hoped that the upcoming Fifth
Assessment Report will continue this trend.
64
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The sources of information, however, are processed through internal and
external filters. Chapter 6 of this thesis identified dominant narratives which can
act to limit engagement with the physical phenomenon of climate change. The
intrinsic individual values which moderate perceptions of the physical
phenomenon of climate change were not empirically addressed through the
present thesis as the research paradigm focused on the externally socially
constructed realities, but this would provide a fruitful avenue for future research.
The literature review presented in Chapter 3 uncovered that political, social,
cultural, ethical and moral factors contribute to perceptions of climate change
(Hulme, 2009). These factors can override personal experience of weather events
in some cases, as they can create a socially constructed lens through which the
climatic event is perceived which will either support or reject the existence or risk
of climate change (Weber, 1997, Hansen et al., 2004). However a recent study has
suggested that the degree of engagement with the issue of climate change is a key
aspect of this (Akerlof et al., 2013). In terms of risk perception, the hazard of
climate change is not objectively assessed by non-scientific communities, but is
viewed through a lens of past experiences, affect and emotion, imagery, trust,
values and worldviews (Slovic, 2000, Leiserowitz, 2005). Thus social perceptions
of climate change contribute to many conflicting understandings of the social
phenomenon of climate change and are constructed in a complex and interactive
way. Research on flood risk has shown that adaptive behaviours are based on risk
perception rather than risk assessments (Siegrist and Gutscher, 2006) and this
could indicate similar intentions with climate change adaptation, thus
highlighting the importance of non-scientific risk perceptions.
The perceptions of climate change risk will also be connected to the social
phenomenon of climate change. Individuals interpret their environment through
individual and collective senses (Brown, 1989), with demographics, attitudes and
social contexts more significant than scientific reporting (O'Connor et al., 2002).
Research has suggested there is a disparity between risks to self, and risk to others
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(Brown, 1989), and that hazards are usually considered to be ‘involuntary’ (Barnes,
2002). The social phenomenon of climate change concept draws the social realities
of the general public to the fore, it identifies the multiple ways of knowing about
climate change, and thus may explain why ‘one size fits all’ approaches to climate
change adaptation and mitigation policy is not engaging the general public. The
current dominant discourses in climate change research focus on its physicality;
the physical manifestations and physical impacts of climate change. Studies are
recognising the importance of local-scale and industry relevant research; however
the social aspects of understandings, perceptions, knowledge construction and
consequential behaviours are still under-represented in academic literature. This
needs to be addressed, with greater focus of the interpretivist social sciences in
research agendas, and the incorporation of multidisciplinary endeavours.
The conceptualisation presented in Figure 11 identifies the range of processes
through which physical manifestations transition to become relevant and known
to the non-scientific public, it is necessary to progress this understanding with
research specifically addressing how climate change becomes socially understood.
The implications of this conceptualisation are vast, identifying that although the
physical manifestations of climate change are important for social perceptions;
they are filtered with individual and collective interpretations, and thus create a
wide variety and disparity in climate change risk perceptions, which in turn
contributes to inaction and public confusion.
Climate modelling has begun to integrate adaptive strategies, and
topographical aspects of ski fields into vulnerability assessments (Steiger, 2010).
However, a focus on physical capacity and technical adaptations removes the
social context of these actions. Vulnerability for the ski industry is not a result of
the physical impacts of climate change alone, but the outcome of a range of
contextual factors which

includes organisational structure, demand-side

behaviours, as well as broader social, economic and political changes. This thesis
has contributed to the development of a contextual vulnerability framework
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continuing from the work of O'Brien et al. (2007), and presented in the following
section.
10.3.2 Contextual vulnerability framework
A second contribution arising from this programme of research is the
development of the contextual vulnerability framework presented in Figure 12. This
framework advances the work of O'Brien et al. (2007), and acknowledges the
variety of factors which coalesce to construct a dynamic and fluid state of
vulnerability. Vulnerability is determined by biophysical and socio-economic
processes at global, national, regional and local-scales (Adger and Kelly, 1999)
and this is a key feature of the contextual vulnerability framework. The contextual
vulnerability framework aims to understand the various scales; meta, meso and
micro, which contribute to a scenario of contextual vulnerability to climate change
along with physical (environmental), social, political and economic factors. This
was reported in farming communities where non-climatic contextual factors
including the economic climate and trade agreements were more likely to evoke
behavioural change than experienced climate variability (Bryant et al., 1997).
Indeed, a range of factors is known to contribute to the vulnerability of a ski field.
These include; demographics, social change, economic trends, technological
innovation and business decision-making (Fukushima et al., 2002, Dawson and
Scott, 2007, Steiger, 2011). Furthermore, Figure 12 draws upon the internal factors;
occurring within the organisation directly affecting its operations, and the external
factors; occurring outside of the organisation and indirectly affecting its
operations.
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Figure 12. Contextual vulnerability framework for the ski industry
Source: Adapted from O'Brien et al. (2007) and Hopkins (2013)

Vulnerability assessments are employed to identify where climate change
impacts will manifest and to whom, in order to prepare adaptive strategies
(Füssel and Klein, 2006). The competing conceptualisations and terminology are
problematic for climate change research (Füssel, 2007b). Vulnerability assessments
are frequently from a physical phenomenon of climate change conceptualisation,
addressing global and more recently local manifestations of climate change and
the impacts that will eventuate as the outcome of climate change. However,
O'Brien et al. (2009) argued that the wrong frame of vulnerability can lead to
underestimation of the scope, urgency and magnitude of climate change. The
capacity to adapt has been included in outcome (O'Brien et al., 2007) and end-point
(Kelly and Adger, 2000, Füssel, 2007b) vulnerability models, and is a complex
interplay of economic, social, political and institutional factors (Smit and Wandel,
2006) which require further consideration through a contextual frame.
Additionally, degrees of vulnerability are not static but exist along a continuum of
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more or less vulnerable dependant on current circumstances, and social
perceptions.
The adaptive capacity of the vulnerable region, group or individual needs to
be taken into account, i.e. the degree to which they are able to protect themselves
from the negative impacts of climate change. Thus the present model concurs
with the outcome vulnerability frame insomuch as vulnerability to climate change
should consider the exhaustion of all available sustainable adaptation and risk
mitigation strategies. However Figure 12 goes beyond adaptation to holistically
view the range of interacting factors. It is important to note that within the
contextual vulnerability framework, actions are occurring concurrently and
interacting between and within scales. In this thesis, the example of the Global
Financial Crisis has been used to explain how global issues can have local
impacts. The Global Financial Crisis had a negative impact on individual
disposable incomes and as a result reduced travel flows (Papatheodorou et al.,
2010, Ritchie et al., 2010). This contributed to local-scale economic vulnerability in
tourism destinations which could reduce the capacity to invest in climate change
adaptation technology or reduce business flexibility thereby contributing to
increased climate change vulnerability. In addition, non-climatic events such as
the Global Financial Crisis can decrease public concern for climate change in line
with the ‘finite pool of worry’ hypothesis (Hansen et al., 2004, Weber, 2006, 2010).
Although the ski industry and individual ski fields will be impacted by local
manifestations of climate change which could contribute to vulnerability, Chapter
8 of this thesis recognised the spatial contingency of vulnerability. The relative
vulnerability of competitors due to global manifestations will also play a role in to
the degree of vulnerability experienced by the ski field or the ski industry,
potentially providing capacity to exploit the resultant opportunities. Thus the
physical phenomenon of climate change and the relative impacts are one aspect
which will impact upon the ski industry and those operating within it. The
physical phenomenon of climate change and scientific monitoring and
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measurement are hegemonic in global governance systems (Chapter 2), and will
act as political influences on global and national-scales. While empirically
addressing mitigation policy was beyond the scope of this thesis, Chapter 2
focused on the types of policy which has been enacted related to the UNFCCC.
These feature in Figure 12 as global mitigative policy, which will directly impact
tourism destinations. An example of this is the identification of the risk of
increasing air travel costs to New Zealand’s tourism industry.
Furthermore, the adaptive responses discussed in Chapters 8 and 9 can both
exploit opportunities and mitigating risks arising from climatic changes. Business
flexibility, financial positioning and structure will all impact the capacity of a
business to adapt and this is depicted in Figure 12. Mitigation and adaptation are
two sides of the same coin; consequently, this thesis argues that adaptive
strategies should be aligned with the mitigation discourse to ensure sustainable
future pathways (Eriksen et al., 2011). This is visually depicted in Figure 12
through the interconnections between global mitigation and local adaptation,
whereby mitigation is external and national/ global whereas adaptation is local.
At the global, national, local and organisational scale, economic, climate and
institutional structures will affect not only adaptive capacity, but also the
contextual vulnerability of the industry or business. Research has suggested that
economically marginal ski fields are comparatively more vulnerable to climate
change, as a result of their diminished capacity to adapt to changing
circumstances (Dawson and Scott, 2007). One available adaptation strategy to
mitigate this risk is the creation of conglomerate business systems (Scott, 2006).
This is a way through which tourism operations can spread the risks associated
with climatic changes. For example, if the organisation has many ski fields across
a destination or country, it reduces the reliance on one geographic and
institutional context. This has occurred in New Zealand with the NZSki
organisation which owns and operates three separate ski fields in Central Otago
(2) and Canterbury (1). Thus this is an economic/ institutional response to not
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only climate change but a range of business threats. More conglomerate
organisations could occur in response to climate change.
Finally, the contextual vulnerability model presented in Figure 12 recognises
the importance of the social phenomenon of climate change, which will be
constructed individually and collectively based on a range of processes identified
through the social phenomenon of climate change conceptualisation (Figure 11).
The way climate change, its impacts, and the business or industry’s vulnerability
are perceived will contribute to actions and behaviours, including the relative
vulnerability and, for the ski industry, demand-side stakeholders perceptions of
snow reliability which research has suggested could be a key factor related to
destination choice65. Figure 11 indicates the range of socially determined factors
which could contribute to contextual vulnerability. This research included a
variety of stakeholders in its empirical contribution, as there are complex
interacting relations within the tourism system which will contribute to social
perceptions and realities leading to many ways of knowing about an industry,
destination or operation and its vulnerability to climate change. This has
significant implications for tourism vulnerability research, as it accepts and
highlights the complex roles of social actors in the vulnerability process. Further,
the subjective and dynamic nature of vulnerability is drawn to the fore,
demanding greater attention in empirical, conceptual and theoretical research.
This model contributes to a more holistic understanding of the vulnerability of
an individual ski field, industry or destination to climate change. Importantly, the
model can be transferred to other contexts and industries. It clearly recognises the
importance of spatial scale, along with social, political, economic and physical
(environmental) factors in constructing vulnerability, and identifies the
importance of understanding these contributory factors when assessing
vulnerability. Vulnerability to climate change is not the result of climatic
Although the motivations of the individual/ group can also impact upon how snow reliability is
prioritised ski tourists (See: Chapter 8).
65
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manifestations and impacts alone. While the physical manifestations will differ on
local-scales, with some ski fields experiencing more adverse weather events than
others, vulnerability is not detached from the wider social, economic and political
environment in which the ski field exists.
10.3.3 Methodological contribution
This thesis has contributed to the literature through the use of qualitative
research methods in a study area dominated by climate modelling and
quantitative techniques. Contextual perceptions are the central feature in the
social phenomenon of climate change as they indicate the multiple realities which
dictate understandings of environmental issues that can be ontologically
distanced. Further, since there are a variety of ways of knowing about climate
change, the perceived vulnerability or risk can also be understood in different
ways and to varying degrees affecting decision making and behaviours. This has
implications for behavioural studies as well as public policy efforts.
The three chapters of comprehensive literature reviews (Chapters 2-4) have
integrated diverse fields under the framework of social constructionism. This is an
important contribution of the present thesis and provides an empirical
contribution to the social constructionist tourism literature. This research has
contributed to the tourism literature through the application of a social
constructionist methodology, aligning with the cluster of scholars who apply
social constructionism to tourism case studies (Pernecky, 2012). With specific
application of a moderate or contextual version of social constructionism, this thesis
has focused on the multiple realities of social actors in terms of climate change
perceptions and knowledge, whilst also acknowledging the ontological existence
of climate change. Since the impacts and experiences of climate change amongst
the general public are diverse, the social phenomenon of climate change
conceptualisation identifies the range of ways climate change can be perceived
based on external experiences and internal processes. Thus this thesis contributes
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to the development of social constructionist theory through the empirical
application of the more moderate approach and signifies the usefulness of this
form of constructionism when addressing environmental discourse.
A further contribution arises from the review of research methods employed
in previous ski industry research. Table 5 of Chapter 4 clearly illustrates the
research focus on climate modelling. While climate modelling is a very important
aspect of vulnerability research, it has overshadowed alternative research
methods. Stakeholder engagement has largely revolved around core industry
operators and quantitative surveying techniques. These provide statistical
descriptions of perceptions and behaviours. This research contributes to the
literature through a wider engagement with stakeholder categorisations
providing a broad range of perceptions from individuals connected to the ski
industry through livelihoods and lifestyle. Qualitative research methods provided
in-depth nuanced elicitations of these stakeholder perceptions with implications
beyond the New Zealand context and providing a valuable insight into the
perceptions and understandings of the participants, and a framework for further
qualitative research in this area.

10.4 Future research directions
While there have been a number of significant insights resulting from this
research, including the development of understandings of the multiple social
perceptions of ski industry actors about climate change impacts, it has also raised
several questions that should be the subject of future research. This is not
unexpected as it has previously been argued that, “almost all qualitative analyses
can only ever be partial and therefore open-ended forms of enquiry” (Hollinshead, 2004:
p.73). Therefore the present findings can be progressed upon and expanded in a
number of ways.
Early in this thesis a gap was clearly identified in the current ski industry
literature, with sparse use of qualitative research methods. Consequently,
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academic understanding of stakeholder perceptions is relatively limited (see:
Chapter 4). This hinders full comprehension of the impacts of climate change on
the ski industry at global, national and local-scales. More research is required
integrating the perceptions of a wide range of ski industry stakeholders, from a
variety of contexts. There is a limited ability to generalise in vulnerability
research, and increasingly so for ski fields which are affected by a wide variety of
climatic, institutional, geographic and social factors. Thus more case studies are
required on local-scale vulnerabilities to climate change. In addition, local-scale
perceptions of not only risk, but also adaptations need to be incorporated when
considering the applicability and utility of climate change adaptation in the
future, and to ensure these measures are economically,

socially and

environmentally sustainable in the long-term. Through the current physical,
modelling and quantitative focus of research these voices are being overlooked.
Although prevented in the present study due to financial and time constraints,
widening the scope of the research to incorporate New Zealand’s club fields
would be beneficial to ascertain the various factors contributing to climate change
vulnerability in not-for-profit organisations. Club fields are quite unique in their
structure and therefore would provide interesting case studies and comparisons
to commercial ski fields in terms of the contextual vulnerability framework
(Figure 12). The present study is not representative of New Zealand’s ski
industry; however a representative New Zealand-wide study might uncover
interesting dynamics associated with geographic situation, organisational
structure and climatic features.
A further avenue for future research arises around the issue of competitiveness,
a theme which was beyond the scope of the present thesis, but which is intricately
connected to issues of climate change impacts and tourism destinations. The
effects of climate change on current and future regional competitiveness has been
identified as a critical knowledge gap (Hall, 2012). While the present research has
explored the role of relative vulnerability in the Australasian context (Chapter 8),
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this could be expanded upon with further empirical research specifically
exploring what this might mean in terms of competitiveness under future
scenarios of climate change including the role of climate policy (Becken & Hay,
2007).
The Australasian ski context has been relatively underrepresented by
academic research and warrants further attention in terms of potential impacts
and changes associated with climate change. Chapter 8 identified the importance
of relative vulnerability, not solely based on biophysical vulnerability but
considering the behaviours of Australian tourists, including travel motivations.
The Australian skier market is an important opportunity for the Queenstown ski
industry. Further research should consider barriers to Australian skiers travelling
to New Zealand through a study of Australian tourists in Australian ski fields.
Future research could consider the implications of northern hemisphere travel on
perceptions of New Zealand, and the importance of snow reliability.
The sustainability of adaptation measures is paramount as climate change
manifestations become increasingly pronounced in the coming decade. This
should be considered in terms of Australian travel to New Zealand. Financially, it
can be comparative for a skier from Queensland (Australia) to travel to New
Zealand or their own Australian domestic ski fields. However, in terms of
exacerbating the causes of climate change through greenhouse gas emissions,
further tourism system-wide research is required. Additional consideration of
greenhouse gas emissions for car/ bus/ airplane travel to the New South Wales
(Australian) ski fields compared to the emissions associated with a flight to
Queenstown could indicate the environmental sustainability of the opportunity
arising from relative vulnerability and indeed whether this could be considered
maladaptive. Snowmaking in turn, requires further attention in terms of tourists’
perceptions, and tolerance of snowmaking technologies. Tourists’ demands for an
‘authentic’ skiing experience could identify future trends and demand for skiing as
snowmaking becomes more and more necessary for ski field operations. The
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perceptions of tourists, along with their willingness to absorb snowmaking costs
into lift ticket prices would be a fruitful avenue for further investigation. As
would a cross-cultural study of the perceived acceptability of adaptation
strategies, leading on from the work of Galloway (1988) and Prince (2010).
The analysis of media sources presented in Table 8 (Chapter 5 Section 5.4)
could be developed further to provide a greater insight into the role of the media
in constructing non-scientific understandings of climate change. Through an indepth content and discourse analysis, these sources could contribute to discourses
on media reporting and media as an information source. Furthermore, the public
discourses on Australasian snow reliability and relative vulnerability could be
investigated through media reporting and would be an interesting addition to the
present research.
Chapter 6 presented an initial examination of the sources used by nonscientific communities to construct understandings of climate change; this field
requires further academic attention. The dominant narratives identified in
Chapter 6 need to be investigated alongside Douglas and Wildavsky’s (1982)
interpretive communities, and within the context of embedded norms. Further
research is also needed to consider the implications of non-scientific expectations of
climate change manifestations and impacts, and the need for congruence with
localised weather events to evoke concern.
In terms of the two conceptual models presented in this chapter, further
research could empirically advance these frameworks. The conceptualisation of
the social phenomenon of climate change (Figure 11) should inform future
research within the social sciences to consider frames of climate change, and the
multiple realities through which it is perceived. The role of intrinsic values noted
in this conceptualisation is a particular aspect of this model which would benefit
from additional empirical attention and could be an avenue for further research to
progress the development of the model. Further, this model has identified
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interplay between the physical and the social phenomenon of climate change, this
relationship requires more consideration to progress comprehension of how the
phenomena are mutually informing. The processes through which heterogeneous
non-scientific communities learn about climate change are additional avenues for
attention, requiring input from many academic fields. The social constructionist
methodology provides particularly rewarding avenues for this research.
The contextual vulnerability framework (Figure 12) can be applied to a range
of research contexts both within and beyond the tourism industry and requires
further empirical and conceptual exploration. It is clear that there are many scales
through which vulnerability exists and operates, however this relationship is
complex, place-specific and requires additional empirical examination. Future
studies might fruitfully address social understandings of other large scale
environmental issues, and how those understandings relate, in turn, to risk
perception and responses to risks confronting weather dependent industries such
as nature-based/seasonal tourism.

10.5 Concluding remarks
Focusing on the contextual vulnerability of Queenstown’s ski industry, this
thesis has explored the multiple realities, and social perceptions of a range of ski
industry stakeholder groups. Through consideration of climate change as both a
physical and a social phenomenon, and empirical research conducted with a
broad range of ski industry stakeholders, the need for a more holistic and socially
embedded understanding of climate change perceptions was identified. Two
frameworks were developed connecting the literature, methodology and
empirical material of this thesis. These models are both independent and
interrelated, mutually informing a greater understanding of the social context
through which climate change is constructed by non-scientific communities.
Within this thesis it has been clearly demonstrated that multiple social realities
contribute to wider ranging perceptions of climate change, risk, and adaptations.
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This thesis has advanced discussion on the social aspects of climate change
vulnerability, and the need to include social actors beyond the ‘core’ stakeholders
traditionally

used

in

quantitatively-focused

climate

change

research.

Furthermore, it has clearly indicated the need to consider spatial scales and the
interactions on a broader scale in order to fully comprehend climate change
vulnerability and perceptions of climate change on a local-scale. Communities
and industries do not exist in a microcosm, but in an interconnected, complex and
dynamic social world which in turn contributes to wider ranging perceptions
which can help us to understand, explain and respond to contradictions in the
climate change discourse.
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Appendix 1a. Industry stakeholders
Research objectives
Objective 1.
To explore the ways
through which
knowledge and social
understandings of
climate change are
constructed, the
interactions between
types of information
sources and the way
information sources are
perceived by nonscientific communities

Research questions
RQ 1.
How do non-scientific
communities
construct
understandings and social
perceptions of climate
change?

Sample Interview Questions
What do you think is happening to the climate
globally/ nationally/ locally?
Do you think it is anthropogenic?
How did you form this opinion? (what
information/ people...)
Have you always felt this way? Has there been
any change? (environmental or other)
What winter weather features do you require
for operationality?
What do you typically expect the weather to be
like during the winter months?
Have you noticed any changes or patterns?

Objective 2.
To identify the perceived
risk of climate change to
Queenstown’s ski
industry

RQ 2.
How is the risk of climate
change perceived by nonscientific communities and
understood by scientific
communities?

What does ‘vulnerability’ mean to you?
What do you think leads to vulnerability?
(creates/causes)
At what scale do you think vulnerability exists
(is it a regional/local/individual matter)?
Is vulnerability evenly distributed?
How do you learn about vulnerability?

Objective 3.
To investigate the
adaptation strategies
used by Queenstown’s
ski industry to reduce
the risk of climate
change and exploit the
opportunities

RQ 3.
How can relative
vulnerability benefit
Queenstown’s ski industry
as a result of climate
change manifestations?
RQ 4.
What are Queenstown’s
current adaptation
strategies and are they
perceived to be sustainable
in the long-term?

Do you perceive any opportunities/ threats
arising from climate change?
How can you address these threats?
What measures were taken to reduce
vulnerability?
How are decisions made regarding shared
concerns? Do this formal structures work well?
Whose responsibility is it to initiate adaptive
action?
What factors limit or restrict adaptability?
Why?
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Appendix 1b. Community stakeholders
Research objectives
Objective 1.
To explore the ways
through
which
knowledge and social
understandings of climate
change are constructed,
the interactions between
types
of
information
sources and the way
information sources are
perceived
by
nonscientific communities

Research questions
RQ 1.
How
do
non-scientific
communities
construct
understandings and social
perceptions
of
climate
change?

Sample Interview Questions
What do you think is happening to the
climate globally/ nationally/ locally?
Do you think it is anthropogenic?
What winter weather conditions do you need
for your recreational activity?
How did you form this opinion? (what
information/ people...)
Have you always felt this way? Has there
been any change? (environmental or other)
What do you typically expect the weather to
be like during the winter months?
Have you noticed any changes or patterns?
Over time has weather in the region stayed
the same?
Do people within the QL’s informally discuss
climate change?

Objective 2.
To identify the perceived
risk of climate change to
Queenstown’s
ski
industry

RQ 2.
How is the risk of climate
change perceived by nonscientific communities and
understood by scientific
communities?

Objective 3.
To
investigate
the
adaptation strategies used
by Queenstown’s ski
industry to reduce the
risk
&
exploit
the
opportunities

RQ 4.
What are Queenstown’s
current
adaptation
strategies and are they
perceived to be sustainable
in the long-term?

Can you recall any past events which
impacted this region (as a destination) – 9/11,
global economic downturn, periods of poor
snow etc.
What measures were taken by government/
industry operators for survival?
What risks do you perceive for the QL
region?
When do you perceive these risks to
manifest?
Have you had to alter your behaviours at all?
What adaptation measures are available to
the ski industry?
What do you think about these measures?
Are some measures better than others?
What are the limits/ barriers to adaptation?

366

Appendix 1c. Demand-side stakeholders
Research objectives
Objective 1.
To explore the ways
through which
knowledge and social
understandings of climate
change are constructed,
the interactions between
types of information
sources and the way
information sources are
perceived by nonscientific communities

Research questions
RQ1.
How
do
non-scientific
communities
construct
understandings and social
perceptions
of
climate
change?

Interview Questions
What do you think is happening to the
climate
globally/
nationally/
locally?
(specifically in Australia/ NZ)
Do you think it is anthropogenic?
How do you think you formed this opinion?
Have you always felt this way? Has there
been any change?
What winter weather conditions do you need
for your recreational activity?
What do you typically expect the weather to
be like during the winter months both here
(QTL) and at home?

Objective 2.
To identify the perceived
risk of climate change to
Queenstown’s ski
industry

RQ2.
How is the risk of climate
change perceived by nonscientific communities and
understood by scientific
communities?

Do you think your recreational activity
(skiing/ snowboarding) is vulnerable to
climate change? I.e. do you think climate
change could reduce your ability to do the
activity?
What do you think you could do (on a
personal level) to reduce this perceived
vulnerability?
What factors do you think contribute
(creates/causes) to vulnerability?

Objective 3.
To investigate the
adaptation strategies used
by Queenstown’s ski
industry to reduce the
risk of climate change and
exploit the opportunities

RQ3.
How can relative
vulnerability benefit
Queenstown’s ski industry
as a result of climate change
manifestations?
RQ4.
What are QTs current
adaptation strategies and
are they perceived to be
sustainable in the longterm?

Do you think climate change has affected the
climate in your usual ski field/region? (
Have you needed to change your behaviours
as a result of this?
If forecast changes occurred, do you think
you would be able to adapt? – would you be
willing to adapt?
How could you adapt? (Continue same
place/ continue elsewhere/ ski less/ buy
season pass…)
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Appendix 1d. Government stakeholders
Research objectives
Objective 1.
To explore the ways
through which
knowledge and social
understandings of climate
change are constructed,
the interactions between
types of information
sources and the way
information sources are
perceived by nonscientific communities

Research questions
RQ1. How do non-scientific
communities construct
understandings and social
perceptions of climate
change?

Objective 3.
To investigate the
adaptation strategies used
by Queenstown’s ski
industry to reduce the
risk of climate change and
exploit the opportunities

RQ 4.
What are Queenstown’s
current adaptation
strategies and are they
perceived to be sustainable
in the long-term?
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Interview Questions
What do you think is happening to the
climate globally/ nationally/ locally?
Do you think it is anthropogenic?
How did you reach this opinion? (What
information/ people...)
What implications do you think this could
have on the QL region and winter tourism
operations?
What do you typically expect the weather to
be like during the winter months?
(if based in QL) Over time has winter
weather stayed the same in QL region?
How do you perceived the roles of local and
national government in facilitating social
learning about environmental issues/ climate
change?
Can you recall any past events which
impacted this region (as a destination) – 9/11,
global economic downturn, periods of poor
snow etc.
What measures were taken to reduce
vulnerability?
At what spatial scale should responses to
climate issues originate?
What is the local government’s role in
adaptation?
Whose responsibility is it to initiate adaptive
action?
How does communication between key
stakeholder groups operate? Is it successful?
What barriers limit adaptability? Why do
they exist? Can they be overcome?

Appendix 1e. Science stakeholders
Research objectives
Objective 2.
To identify the
perceived risk of climate
change to Queenstown’s
ski industry

Research questions
RQ2.
How is the risk of climate
change perceived by nonscientific communities and
understood by scientific
communities?

Interview Questions
What is your field of expertise?
What do you think is happening to the climate
globally?
Do you think it is anthropogenic?
How do you foresee climate change manifesting
in New Zealand?
What about the Australia/NZ relationship?
How did you form this opinion? (What
information/ people...)
What implications do you think this could have
for the QL region?
On what timescales?
What does ‘vulnerability’ mean to you?
What do you think leads to vulnerability?
(creates/causes)
At what scale do you think vulnerability exists
(is it a regional/local/individual matter)?
What do you think differentiates scientific
knowledge from other types of knowledge?
Currently, where does public CC knowledge
originate from?
How well do you think ‘the public’ engages
with ‘the science’?
What do you think are the key factors
restricting public engagement with the science?
What do you think can be done to reduce any
barriers?

Objective 3.
To investigate the
adaptation strategies
used by Queenstown’s
ski industry to reduce
the risk of climate
change and exploit the
opportunities

RQ4.
What are Queenstown’s
current adaptation
strategies and are they
perceived to be
sustainable in the longterm?

What can be done to reduce the risk of climate
change?
What can the ski industry do?
What are the barriers to adaptation?
Where should adaptive action originate from
(public/ private sector)?
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Appendix 2. Example of Interview Question Sheets
Introductory
1.
2.
3.
4.
a.

How long have you lived in the area?
How have you seen the area develop in that time?
Do you use the snow in any recreational capacity?
Do you travel to other regions in NZ/ countries for winter sports?
How do you decide where to go?

Weather
5.
6.
7.

8.
9.

10.
11.
12.
13.
14.

In what way is your livelihood reliant on weather?
What weather do you require?
Can you remember times when the weather has impacted your business?
i. Positively
ii. Negatively
What months/ time period do you consider to be winter?
What do you typically expect the weather to be like during the winter?
i. In the alpine region
ii. In the urban region/township
What is the most important part of the season for you?
Are you able to adjust to take advantages of these changes?
Have you noticed any changes during your time here?
Do you expect to see any changes in the future? – On what timescale?
Do you talk to your friends/ family about the weather (or weather events)?
i. In what way do you talk about it? What type of things do you say?

Climate change
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

What do you think is happening to the climate globally?
i. Nationally?
ii. Locally?
Do you think it is ‘climate change’?
Do you think it is anthropogenic/ induced by humans?
What information helps you to understand climate change?
Do you actively seek information on climate change?
Do you talk to your friends/ family about climate change?
Have you come across alternative perspectives?
What dictates your level of belief? (people/ information/ ...)
When you think of ‘climate change’, what images come to mind?
What (positive or negative) implications for the QLR in general?
i. Winter tourism in QL specifically? If so, what implications?

Vulnerability
25.
Within the context of climate change, what does ‘vulnerability’ mean to
you?
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26.
27.
28.

29.

i. Personally
ii. Professionally
What do you think leads to (creates/ causes) vulnerability?
Do you think vulnerability is local/ regional/ national/ international?
Do you think vulnerability is evenly distributed?
i. Within the QL do most individuals, businesses, and institutions
have the same level of vulnerability?
How important do you think it is that people learn about vulnerability?
i. Either their individual vulnerability or the collective vulnerability

Adaptation
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

Do you think vulnerability to climate change can be reduced?
Do you think there are opportunities which could arise from cc?
Do you think adaptation is a shared goal? Or individual?
Whose responsibility to you think it is to initiate adaptive action?
Do organisations need to work collectively?
i. Does this happen?
Should adaptation be at a local/ regional/ national/ international scale?
Do formal structures for communication work well?
How does communication between key stakeholders operate?
i. Does the council involve industry/ community into decision
making?
What factors limit or restrict your ability to adapt? Why?
Can you recall any past events which negatively impacted this region?
i. What measures were taken to reduce the impact on the industry as a
whole/ your operation?
ii. Do you think we can learn from these events?
iii. Is this knowledge transferable to climate change in QL?

Mitigation
40.
41.
42.

Do you consider GHG personally? Or in your organisation?
i. Carpooling/ energy efficiency/ etc.
Know of the “keep winter cool”/ Sustainable Slopes Charter initiatives?
i. Do you think they are valuable initiatives?
Are you involved in any other environmental initiatives?

Tourist’s adaptation
43.

44.
45.

What do you think tourists can do to adapt to climate change?
i. Have you experienced this?
ii. Do you expect it to happen in the future?
iii. On what timescales?
Do you think they have more/ less/ same adaptive capacity? Why?
Does market affect behaviours? (beginners/ advanced/ young/ old etc.)
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Appendix 3a. Ethics Approval Form Category ‘A’ including participant consent
form

HUMAN ETHICS APPLICATION: CATEGORY A

1.

University of Otago staff member responsible for project:

Higham

James

Professor

2.
Department: Tourism
3.
Title of project: The Social Phenomenon of Climate Change: Contextual
Vulnerability, Risk Perception and Adaptation in the Ski Industry of Queenstown,
New Zealand
4.
Indicate type of project and names of other investigators and students:
Staff Research

Names

Student Research

Names

Debbie Hopkins

Level of Study (e.g. PhD, Masters, Hons)
External Research/

PhD

Names

Collaboration
Institute/Company
5.

Is this a repeated class teaching activity?
NO

6.

Fast-Track procedure

Do you request fast-track consideration?
NO
7.

When will recruitment and data collection commence?

September 2011
8.

When will data collection be completed?

November 2011
9.

Funding of project.

Is the project to be funded by an external grant?
NO
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10.
Brief description in lay terms of the purpose of the project (approx. 75
words):
This research addresses the ski industry and climate change in the Queenstown
Lakes region of New Zealand. The specific focus will be on the Australian ski
tourist market, which has become vital to the success of the region. This research
project will identify motivations for travelling to New Zealand for winter sport
holidays, the importance of weather factors for participation in winter sports, and
the perceived vulnerability of both New Zealand and Australia to climate change.
11.
Aim of project, including the research questions the project is intended
to answer:
Aim: To examine the social perceptions of climate change by ski industry
stakeholders in Queenstown, New Zealand, and how these can contribute to a
conceptualisation of the social phenomenon of climate change
Objective one: To explore the ways through which knowledge and social
understandings of climate change are constructed, the interactions between types
of information sources and the way information sources are perceived by nonscientific communities
Objective two: To identify the perceived risks of climate change to Queenstown’s
ski industry
Objective three: To investigate the adaptation strategies used by Queenstown’s
ski industry to reduce the risk of climate change and exploit the opportunities
12.
Researcher or instructor experience and qualifications in this research
area:
Debbie Hopkins has a master’s degree which included the planning and
undertaking of a qualitative research project involving 30 semi structured
interviews. Further to this, she during candidature at the University of Otago she
has undertaken over 40 interviews as part of her PhD research (approved through
Category B ethics approval).
Professor James Higham has a substantial record of conducting qualitative
research projects, including similar themes (climate change and demand side
tourist perceptions) to the research which this application discusses.
13.

Participants

Population from which participants are drawn:
Participants will be located in Sydney, Australia. They will be snow tourists,
predominantly skiers and snowboarders. They should be self identified
Australian citizens or permanent residents and have visited the Queenstown
Lakes region of New Zealand for the primary purpose of participating in winter
sports. They should have travelled to the Queenstown Lakes at least once in the
previous 5 years.
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Specify inclusion and exclusion criteria:
Inclusion criteria –
Participants must have visited the Queenstown Lakes once or more in the past 5
years, for the primary purpose of winter sports tourism
Participants must be self identified as Australian citizens or permanent residents
Participants will be 18 years of age or older
Participants will be located in Sydney and able to participate during the
researcher’s time in Sydney.
Exclusion criteria Participants must not be tourists/ travellers in Australia, regardless of length of
stay (citizens/ permanent residents of other countries)
Participants must not have lived and worked in the Queenstown Lakes region, we
only seek tourists by the standard definition
Estimated number of participants:
It is anticipated that approximately 12 participants will be utilised through the
interview schedule. Repetition and redundancy will be used as a guide.
Age range of participants:
Participants will be over 18 years of age
Method of recruitment:
Participants will be recruited through affiliation to ski and snowboard clubs in
Sydney and University staff newsletters. An internet search will be used to
identify clubs operating in the Sydney region of Australia, and Universities.
Contact will be made with clubs and Universities and an advertisement will be
provided to be distributed to members/ staff. Interested individuals will contact
the researchers via email should they wish to participate. Email correspondence
will ensure the potential participants understand the nature of the research, and a
date will be scheduled prior to the researcher’s arrival in Sydney. In addition a
snowballing technique will be used where appropriate.
Please specify any payment or reward to be offered:
Coffee will be purchased for participants, as interviews will take place in coffee
shops
14.

Methods and Procedures:

Qualitative methods will be used for this research project. Due to the complexity
of the climate change discourse and the desire to uncover the dynamics which
influence perceived vulnerability and adaptability, in-depth, face to face, semistructured interviews with a Australian demand-side stakeholders will be
utilised. Bickerstaff (2004: 830) promotes the use of interview and observational
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techniques as they “enable more in-depth elicitation and contextualisation of
meanings attached to risk”. Each interview is will be different due to the
participants own interests, perceptions and knowledge. Since these complexities
and unique understandings are the essence of this research, they will be facilitated
and encouraged through open questioning.
Nine preliminary interviews have been conducted with Australian tourists in
New Zealand (in the Queenstown Lakes region); however these interviews
identified the complexity of conducting in depth qualitative research with holiday
makers, with responses lacking the depth and consideration required. Thus the
need for researchers to travel to Australia to speak with Australian tourists after
the holiday became clear. The use of telephone interviews was considered but due
to the reasons stated above, face to face interviews were considered to be the most
appropriate for this research project.
Interviews will be conducted in Sydney, Australia in early October 2011. They
will take place in public coffee shops in a mutually convenient location. The
researcher will purchase a beverage for the participant. Prior to commencing the
interview, participants will be provided with the information and consent forms
(see attached documentation). Interviews will be audio-recorded with the
permission of the participant.
This research uses open-questioning technique, therefore the precise questions are
not determined prior to the interviews, and this allows participants to direct the
‘conversation’. However themes for the interview will include:


Multiple narratives of change and vulnerability



Implications of spatial scale on perceptions of change and vulnerability,
within the local, regional, national and international context



The use of scientific knowledge in the public domain, and ways to improve
communication flows



Using destination development (decision making) processes as a cursor for
current adaptive behaviours

Interviews are anticipated to last between 30 – 45 minutes and will be digitally
recorded, partially transcribed by the researchers and coded using Nvivo10
qualitative research software.
15.
Compliance with The Privacy Act 1993 and the Health Information
Privacy Code 1994 imposes strict requirements concerning the collection, use
and disclosure of personal information. These questions allow the Committee
to assess compliance.
Are you collecting and storing personal information directly from the
individual concerned that could identify the individual?
YES (names only – no further demographic information is sought)
375

Are you collecting information about individuals from another source? Please
explain:
NO
Collecting Personal Information:
Will you be collecting personal information?
YES (names only)
Will you be informing participants of the purpose for which you are collecting the
information and the uses you propose to make of it?
YES
Will you be informing participants who will receive the information?
YES
Will you inform participants of the consequences, if any, of not supplying the
information?
YES
Will you inform the participants of their rights of access to and correction of
personal information?
YES
Please outline your data storage and security procedures.
Interviews will be audio recorded, transcribed by the researchers and kept on a
password locked computer within the Department of Tourism. Access to the
recordings will be limited to Professor James Higham and Debbie Hopkins and
will be destroyed in line with the University of Otago’s policies and processes. It
will be the responsibility of Professor James Higham to dispose of the data after
the 5 year period.
This will be made aware to all participants through the information sheet prior to
commencing the interview.
Who will have access to personal information, under what conditions, and
subject to what safeguards?
As the two researchers on this project, Professor James Higham and Debbie
Hopkins will have access to the audio recordings.
Will participants have access to the information they have provided?
Participants will have the opportunity during the interview process to request a
report of the final project (upon completion).

Do you intend to publish any personal information they have provided?
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NO
Do you propose to collect demographic information to describe your sample?
For example: gender, age, ethnicity, education level, etc.
NO – none of this information is collected
Have you, or do you propose to undertake Māori consultation? Please choose
one of the options below, and delete the options that do not apply:
NO, my research is taking place outside of New Zealand
16.

Does the research or teaching project involve any form of deception?

NO
17.
Please disclose and discuss any potential problems: (For example:
medical/legal problems, issues with disclosure, conflict of interest, etc)

Applicant's Signature: ....................................................................
[Principal Applicant: as specified in Question 1]
Date: ................................

Departmental approval: I have read this application and believe it to be scientifically
and ethically sound. I approve the research design. The Research proposed in this
application is compatible with the University of Otago policies and I give my consent for
the application to be forwarded to the University of Otago Human Ethics Committee with
my recommendation that it be approved.

Signature of *Head of Department: ..........................................................................
Name of Signatory (please print): ………………………………………………….
Date: .....................................................
*(In cases where the Head of Department is also the principal researcher then an
appropriate senior staff member in the department must sign)
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Reference Number 11/224]
[September 2011]

The Social Phenomenon of Climate Change: Contextual Vulnerability, Risk
Perception and Adaptation in the Ski Industry of Queenstown, New Zealand

INFORMATION SHEET FOR PARTICIPANTS

Thank you for showing an interest in this project. Please read this information
sheet carefully before deciding whether or not to participate. If you decide to
participate we thank you. If you decide not to take part there will be no
disadvantage to you and we thank you for considering our request.

What is the Aim of the Project?
This project is being undertaken as part of the requirements for the PhD in
Tourism. The aim of this project is to discuss regional (Australasian) vulnerability
to climate change in the ski industry and Australian participation in ski tourism in
the Queenstown Lakes region. In order to achieve this, many different groups of
people involved in snow tourism in the Queenstown Lakes region are involved.

What Type of Participants are being sought?
Participants are sought from demand-side stakeholder groups, namely: skiers,
snowboarders and winter tourists. The research is seeking to identify
understandings and perceptions of Australian nationals on weather, climate and
snow tourism, and therefore citizens and permanent residents from Australia will
be targeted. Participants should have visited the Queenstown Lakes region for the
purpose of snow tourism at least once in the past five years.
Participants will be recruited using notices in ski clubs and University staff
newsletters, asking interested individuals to email the researchers. Approximately
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12 interview participants will be sought. Interviews will be conducted in cafes
and with beverages purchased by the interviewer.
Participants will have the opportunity to request a summary of results arising
from the interviews.

What will Participants be Asked to Do?
Should you agree to take part in this project, you will be asked to participate in a
face to face interview lasting approximately 30 – 60 minutes.
Please be aware that you may decide not to take part in the project without any
disadvantage to yourself of any kind.

What data or Information will be collected and what use will be made of it?
This project involves an open-questioning technique where the precise nature of
the questions which will be asked have not been determined in advance, but will
depend on the way in which the interview develops. Consequently, although the
University of Otago Human Ethics Committee is aware of the general areas to be
explored in the interview, the Committee has not been able to review the precise
questions to be used.
The research will include questions relating to;





Understandings of vulnerability
Understandings of climate change
Perceptions of risk
Holiday destination decision making

The interviews will be recorded using an audio-tape. This will be used by the
researcher after the interview for analysis and use in the production of research
papers. The data collected will be securely stored in such a way that only
Professor James Higham and Debbie Hopkins will be able to gain access to it.
Data obtained as a result of the research will be retained for at least 5 years in
secure storage. Any personal information held on the participants [such as contact
details, audio or video tapes, after they have been transcribed etc,] may be destroyed at
the completion of the research even though the data derived from the research
will, in most cases, be kept for much longer or possibly indefinitely.
The results of the project may be published and will be available in the University
of Otago Library (Dunedin, New Zealand) but every attempt will be made to
preserve your anonymity.
You are most welcome to request a copy of the results of the project should you
wish.
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In the event that the line of questioning does develop in such a way that you feel
hesitant or uncomfortable you are reminded of your right to decline to answer
any particular question(s) and also that you may withdraw from the project at any
stage of the interview without any disadvantage to yourself of any kind.

What if participants have any questions?
If you have any questions about our project, either now or in the future, please
feel free to contact:
Miss Debbie Hopkins

Professor James Higham

Department of Tourism

Department of Tourism

University of Otago

University of Otago

Telephone: 03-4798107

Telephone: 03-4798500

This study has been approved by the University of Otago Human Ethics
Committee. If you have any concerns about the ethical conduct of the research
you may contact the Committee through the Human Ethics Committee
Administrator (ph 03 479 8256). Any issues you raise will be treated in confidence
and investigated and you will be informed of the outcome.
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[Reference Number 11/224]
[September 2011]

The Social Phenomenon of Climate Change: Contextual Vulnerability, Risk
Perception and Adaptation in the Ski Industry of Queenstown, New Zealand
Consent Form For Participants
I have read the Information Sheet concerning this project and understand what it
is about. All my questions have been answered to my satisfaction. I understand
that I am free to request further information at any stage.
I know that:-

1.

My participation in the project is entirely voluntary;

2.
I am free to withdraw from the project at any time without any
disadvantage;
3.
Personal identifying information audio-tapes will be destroyed at the
conclusion of the project but any raw data on which the results of the project
depend will be retained in secure storage for at least five years;
1.
This project involves an open-questioning technique where the precise
nature of the questions which will be asked have not been determined in advance
by will depend on the way in which the interview developed and that in the event
that the line of questioning develops in such a way that I feel hesitant or
uncomfortable I may decline to answer any particular question(s) and/or may
withdraw from the project without any disadvantage of any kind;
5.
The results of the project may be published and will be available in the
University of Otago Library (Dunedin, New Zealand) but every attempt will be
made to preserve my anonymity.

I agree to take part in this project.

.............................................................................
........................................
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(Signature of participant)
(Date)

Appendix 3b. Ethics Approval Form Category ‘B’

ETHICAL APPROVAL AT DEPARTMENTAL LEVEL OF A
PROPOSAL INVOLVING HUMAN PARTICIPANTS (CATEGORY B)

NAME OF DEPARTMENT:
Department of Tourism

TITLE OF PROJECT:
The Social Phenomenon of Climate Change: Contextual Vulnerability, Risk
Perception and Adaptation in the Ski Industry of Queenstown, New Zealand

PROJECTED START DATE OF PROJECT:
March 2011

STAFF MEMBER RESPONSIBLE FOR PROJECT:
Professor James Higham (Supervisor)

NAMES OF OTHER INVESTIGATORS OR INSTRUCTORS:
Debbie Hopkins (PhD Candidate)
Associate Professor Susanne Becken (External Advisor), Lincoln University,
Christchurch, New Zealand

BRIEF DESCRIPTION OF THE AIMS: Please give a brief summary (approx. 200
words) of the nature of the proposal:This research addresses winter sports, tourism and climate change in the
Southern Lakes region of New Zealand. It will focus on two key concepts with
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relation to climatic changes; vulnerability and adaptability. This will be
approached
through
three
research
questions
targeting
different
conceptualisations of the risks posed by climate change and perceived
vulnerability to these risks. In order to achieve this, four categorisations of
supply-side stakeholders will be included; tourism operators, government,
science and community. Along with this, this research will engage with demandside stakeholders in the form of ski tourists.
Outcome and context vulnerability (O'Brien et al., 2007) will be used to identify
the different types of understandings and knowledge of climate change. Further,
the socio-cultural contingency of vulnerability conceptualisations will be
addressed. It will be argued that ‘global’ framing can be counterproductive, and
although global-scale governance is useful and necessary due to the shared nature
of climate change (protecting the ‘global commons’), a reconceptualisation is
required to engage local actors, since both causes and consequences will be
realised on this scale.
Social constructionism will be used to discuss the use of alternative knowledges
in the climate change discourse.

BRIEF DESCRIPTION OF THE METHOD: Please include a description of who the
participants are, how the participants will be recruited, and what they will be asked to do:-

Five key stakeholder groups will be included in this research project, supply-side
stakeholders; government, science, industry and community, along with domestic
and international (Australian) tourists (demand side). Demand and supply side
stakeholders will be discussed separately here as methods for recruitment will
differ.
Participants for the four supply-side stakeholder groups will be found through a
thorough literature review, affiliations to key agencies and recommendations
(snowballing). They will be contacted by telephone and email, and given
background information regarding the aims of the research. Participants will be
asked questions using a semi-structured, open-ended interviewing style, lasting
approximately 30-60 minutes.
Participants for the demand-side stakeholder groups will be contacted at the
destination (Queenstown Lakes Region) during the winter season 2011. They will
be recruited through informal conversations at selected ski field operations within
the Queenstown Lakes region. Selection criteria will be nationality; with only
individuals self-identifying as Australian or New Zealand nationals included as
participants, and people who are travelling beyond their usual environment for
more than 24 hours for the purpose of leisure (in accordance with the UNWTO
definition). This may include ‘seasonnaires’ staying for an extended period or
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working in temporary positions. Nevertheless, exclusion criterion will be limited,
allowing for a diverse range of demand-side participants. Ski lifts will be used as
a primary location for initiating contact with possible participants, avoiding peak
hours. After an informal conversation, the research will be introduced with a brief
background. After this, willingness to participate in an interview of
approximately 30-60 minutes will be ascertained. The time and location of the
interview will be at a neutral venue at the participant’s convenience. Coffee
and/or lunch will be provided for these interviews as an incentive. Participants
will be asked questions in a semi-structured format, encouraging a conversational
style.
All participants will be 18 years or older.
Due to the complexity of the climate change discourse and the desire to uncover
the dynamics which influence vulnerability and adaptability, in-depth, face to
face, semi-structured interviews with a range of stakeholders will be utilised.
Bickerstaff (Bickerstaff: p.830) promotes the use of interview and observational
techniques as they “enable more in-depth elicitation and contextualisation of
meanings attached to risk”. Each interview is will be different due to the
participants own interests, perceptions and knowledge. Since these complexities
and unique understandings are the essence of this research, they will be facilitated
and encouraged through open questioning. Some telephone interviews may be
required for RQ2.

DETAILS OF ETHICAL ISSUES INVOLVED: Please give details of any ethical
issues which were identified during the consideration of the proposal and the way in which
these issues were dealt with or resolved:Participants’ anonymity in terms of name, job title, and organisational affiliation
is the greatest ethical issue for this research. Every effort will be made to protect
anonymity through the use of pseudonyms, with names, job titles and
organisational affiliations excluded from any documentation, reports or
publications. Participants will be categorised only through the stakeholder group
to which they belong for the purpose of this research.
Research is inherently political, with particular prominence in topical issues such
as climate change; this is acknowledged and will be continually reflected upon
throughout the research process.
All interviews will be digitally recorded with written consent from participants;
this recording will be securely stored and will ultimately be destroyed, following
University of Otago guidelines.
All participants will be given an information sheet prior to the interview, to
ensure that the aims of the research and topics to be included in the interview are
understood. This will be confirmed by signed consent to participate.
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Each of the five stakeholder groups will be discussed separately to ensure that
specific ethical issues are comprehensively addressed.

Government
Governmental representation from local and regional government will be sought.
These will include Destination Queenstown and Wanaka Tourism (local
government representatives), Department of Conservation and Queenstown
Lakes District Council (regional government). Additionally, recommendations
will be sought from participants using a ‘snowballing’ technique, thus this list of
organisations is not exhaustive. Approximately 6 interviews will be conducted
with governmental stakeholders. Every effort will be made to assure privacy and
confidentiality both between participants and in publications resulting from the
research.

Industry
A thorough review of research in New Zealand’s ski industry will supplement
advice from supervisors to identify participants from the winter tourism industry.
Participant fatigue will be considered in consultation with Associate Professor
Susanne Becken (external advisor). This is to avoid overlap of selected
stakeholders’, representative with other research projects. This is a wide and
varied stakeholder group and therefore efforts will be made to include
participants from a range of activities reliant on ski tourism. These will include:
downhill ski fields (Treble Cone, The Remarkables, Cardrona), Nordic skiing (Pisa
Range), specialist snow-based activity centres (heli-skiing/ snowmobile
operators), event organisers (Queenstown winter festival), Queenstown Business
Network/ Wanaka Chambers of Commerce, and the Mountain Safety Council.
Interviews will take place at a neutral venue and will be scheduled at the
participant’s convenience, prior to the 2011 winter season. Therefore participation
is limited to those able to participate within this time period. Approximately 6
interviews will be conducted with industry stakeholders.

Community groups
Community groups with an interest or relationship with the winter tourism
industry in the Queenstown Lakes region will be approached to participate in the
research. These will include: Alpine ski teams (Queenstown and Wanaka),
Wakatipu ski club, ‘The Guardians of Lake Wanaka’, Wakatipu Botanical group,
Queenstown Community Network. Additionally, recommendations will be taken
from participants using a ‘snowball’ technique. Approximately 6 interviews will
be held with community group stakeholders.
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Science
The science community will be accessed using a snowballing technique. This is
due to the inherent sensitivity of the topic, and reliance on recommendations.
Initial contacts will be through organisations including IPCC, NIWA, CSIRO,
selected University of Otago faculty, and staff from other New Zealand
Universities. Participants will be contacted initially via printed correspondence
with a subsequent telephone follow up, outlining the aims and purpose of the
research and to request interviews at the participant’s convenience.
Approximately 6 interviews will be conducted. The snowball technique of
recruitment will be implemented, once again, if necessary.
Tourists
Participants will be approached at both downhill (The Remarkables, Treble Cone
and Cardrona) and Nordic (Pisa Range) ski fields within the destination (in both
Queenstown and Wanaka as they are the key locations). Permission will be
sought from ski field operators at the beginning of the winter season. Participants
will be approached on ski lifts within the ski fields identified above. Initial
conversations will identify selection criteria (only people who identify themselves
as Australian or New Zealanders will be interviewed/ over 18 years old), and
approach the topic of climate change and snow. Individuals will be asked to meet
at a mutually convenient time, either in a resort café/restaurant or
Queenstown/Wanaka. Additionally, business cards will be available, if necessary,
with contact details for interested participants to arrange interview times
following initial contact. This may include a telephone interview following the
participant’s return to their normal place of residence. Interview will last
approximately 30-60 minutes and will be digitally recorded with the written
consent of participants. It is not possible to identify the precise number of
interviews that will be conducted. Stagnation and redundancy will be key
indicators that sufficient interviews have been completed. It is anticipated that
approximately 15-18 interviews will be conducted with skiers and/or
snowboarders.

All interviews will be partially transcribed by the researcher. The interview
transcriptions will be held securely by the researcher on a personal laptop
computer and back up devices that are password protected. Only the researcher
herself and her supervisors will have access to interview transcriptions.
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Appendix 4. Example of mind maps used in analysis process
Adapting to
what?
Weather
forecasting

TRUST
Climate
modelling

ADAPTATION
Barriers
limits

&

Spatial scales

Weather/ climate &
society interactions
“Not in my
lifetime”

“Not in NZ”

Individual
capacity

Temporal
scales

Offsetting
Perceived
value

MITIGATION

Climate
change

Belief
Social/cultural
understandings of
weather/climate
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Appendix 5a. Abstract for an oral presentation at Managing Alpine Future II, 2123 November 2011
Travel was supported by a Federation of Graduate Women Travel Award (2011)
Australian snow tourist’s perceptions of climate change: implications for the
Queenstown Lakes region of New Zealand
This qualitative research has emerged from the sustained discussion of the
future of winter alpine tourism in the Australasian context. The ski industries of
Australia and New Zealand are intertwined, with research requiring transTasman cooperation (Hendrikx, 2010). When analyses are conducted at a nationalscale, they fail to incorporate this complex interdependent relationship.
Australians account for over 35% of skiers in New Zealand, although this figure
rises to 64% for some individual ski fields (NZ ski, 2010). The increasing number
of Australians choosing New Zealand for snow-based tourism has been attributed
to relative financial costs, the allure of an ‘overseas’ holiday and snow reliability.
These reasons are connected, and will become increasingly so, with the climate
change problematic. Physical sciences in the form of climate modelling have
forecast ‘significant impacts’ for Australasian skiing (IPCC, 2007, Hennessey et al,
2004, Hendrix, 2010, Hendrix & Hreinsson, 2010), with prospects for Australia
particularly dire, consequently placing New Zealand in a relatively positive
position.
Our paper follows on, and complements the climate modelling and forecasting
provided by the IPCC (2007), Hennessey et al (2004), and Hendrikx & Hreinsson
(2010), using qualitative methods to gain greater understanding of the potential
behavioural adaptations available to Australian snow tourists in New Zealand.
The depth, nuances and complexities of tourist’s perceptions and knowledge will
be sought through semi structured interviews in the Queenstown Lakes region on
the South Island of New Zealand during the winter season 2011. Although
physical sciences can provide understandings of biophysical vulnerabilities, they
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neglect the sociocultural context of vulnerability and often frame it as an outcome
of specific changes. Therefore the objectives of this research are; 1. To understand
the way vulnerability is framed and perceived by demand-side stakeholders, 2.
Recognise the types of knowledge which inform actors about climate change
vulnerability, 3. To identify the types of behavioural adaptations which are
available to Australian tourists and implications these could have for New
Zealand’s ski industry.
This paper represents part of a wider collaborative research project addressing
the vulnerability of snow-reliant industries as a result of forecast climatic changes.
It will identify a range of possible behavioural adaptations for demand-side
stakeholders which will have applicability beyond the Australasian context. We
will discuss the socio-economic, developmental, institutional and governance
implications for alpine regions, as individual ski fields within a destination will
face varying degrees of vulnerability resulting from climatic and behavioural
changes. Therefore the opportunities and threats posed locally to individual ski
fields and nationally to the wider ski industry will be highlighted and discussed
with relevance to the global ski industry. Preliminary findings will be presented
including scope for further applicability and development.
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Appendix 5b. Abstract for an oral presentation at the Institute of Australian
Geographers Annual Conference, Macquarie University, Sydney July 2-4 2012
I was awarded an IAG Postgraduate Travel Grant to attend this conference
Knowing, Perceiving and believing in Climate change: how do people
understand the climate?
Dominant constructions of climate change focus on its physical reality. This
could be attributed to natural science dominance over climate change
understandings. The quantification of risks and vulnerabilities reduces the
importance of the multiple realities and cultural contexts through which nonscientific communities come to understand climate.

Unmediated weather is

experienced on a daily basis; climate on the other hand, is more complex for the
general public; we do not experience weather in long-term averages. Thus the
construction of a reality which cannot be experienced (climate) or that will
manifest in temporally and spatially distanced ways (climate change), is worthy
of academic consideration. This paper will present empirical research conducted
in the Queenstown region of New Zealand. Thirty six in depth, semi structured,
face to face interviews were conducted with participants with a livelihood or
lifestyle connection to weather, namely snow-based tourism. Findings identify a
range of sources of information which inform the non-scientific community, and a
variety of realities constructed through social interactions to understand their
local

environment

and

climate

systems.

Scientific

and

non-scientific

conceptualisations of ‘belief’ are discussed to recognise different ways of knowing
about climate change on a local-scale.
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Appendix 5c. Abstract for an oral presentation at the Tourism, Climate Change &
Sustainability Conference, University of Bournemouth, UK, September 13-14 2012
I was awarded a University of Otago Travel Award to attend this conference
Scientific risks versus perceived risks of climate change: a study of snow-based
tourism in Queenstown, New Zealand
Climate scientists are working to assess the risk climate change poses to
countries, regions and eco-systems. Their findings are commonly defined in terms
of actual risk, and are framed to be objective and verifiable. However, the scientific
interpretation of risk can differ from the risk perceived by non-experts. The
concept of perceived risk evokes connotations of a subjective understanding
mediated by beliefs and personal experiences. This dichotomy has been critiqued,
with claims that both perceived and actual risks are subjectively understood
(Jasanoff, 1998). The perceived spatial and temporal distance of climate change
can act as a barrier for the public’s engagement with and perceptions of risks. Yet
risk perception is not limited to climate change, but regularly found in discourses
of hazards, disease and healthcare.
Snow-based tourism has been identified as ‘at risk’ to manifestations of
climatic change which could include increased average temperatures, increased
extreme events and increased unpredictability of weather patterns. Vulnerability
arises from the industry’s reliance on specific and stable weather conditions,
along with its place and resource embeddedness. Previous research has shown
that core industry representatives believe technologies such as snowmaking will
moderate their risk to climate change throughout the 21st century (Wolfsegger et
al., 2008). Consequently, ski industry representatives often consider climate
change to be less risk to the industry than tourists or local community members.
This research is empirically situated in the snow-sports tourism industry of
Queenstown, New Zealand. This paper will begin with discussion of the scientific
framing of actual risk posed to the snow-tourism industry In Queenstown
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utilising the modelling conducted by Hendrikx and Örn-Hreinsson (2010) and
Hendrikx et al. (2009). The actual/perceived risk dichotomy is addressed through
fifty four in-depth, semi-structured interviews with actors connected to the winter
tourism industry in Queenstown, conducted during 2011. This includes ski field
operators, rental shop owners and tour guides, as well as local community
members, government representatives and tourists (domestic and international).
The interviews program also includes climate scientists and meteorologists who
work within the Queenstown region.
Findings suggest that both temporally and spatially, the manifestations and
associated risks of climate change are perceived to be removed and distanced
from the local reality of Queenstown’s ski industry. The intangibility of climate
change was evidenced through the issue of ozone depletion as a global issue
which had local ramifications for New Zealand and thus contributed to local
realities, and a dovetailing of actual and perceived risk. Nevertheless, community
members and tourists vocalised higher degrees of risk perception than the core
industry participants who appear to be focused on short-term operations and
perception of a long-term risk is not immediate. Meanwhile peripheral industry
actors feel powerless, relying on the ski fields to use available adaptive strategies
to reduce a collective risk. I will conclude by recognising the similarities and
differences between actual and perceived climate change risks in Queenstown,
identifying the implications this could have for adaptive and mitigative
behavioural intentions.
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Appendix 5d. Abstract for an oral presentation at the Council for Australasian
University Tourism and Hospitality Education (CAUTHE) Conference 2013,
Lincoln University, February 11 – 14 2013
I was awarded the CAUTHE 2013 PhD Bursary to attend this conference
My full paper submission to this conference was awarded the CAUTHE Bill
Faulkner Memorial Award for Best PhD Paper
Social Perceptions of Climate Change in Queenstown’s Ski Industry: A
Framework of Contextual Vulnerability
The tourism industry both contributes to – and is affected by climate change.
Many tourism sub-sectors rely on the local climate as a key element to their
tourism offering, none more so than the ski industry. Elevation, aspect, water
resources and management structure are just some of the factors which play into
degrees of climate change vulnerability. This paper is empirically focused on the
Queenstown Lakes region of New Zealand, a popular winter tourism destination
with six commercial ski field operations. Qualitative interviews with a range of
industry stakeholders identified perceptions regarding threats and opportunities
for the region. This paper finds a multitude of perceptions regarding vulnerability
and concludes that considering contextual vulnerability, rather than the outcome
of climate change alone, is vital in order to address the risks associated with
climate change effectively.
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Appendix 5e. Abstract for an oral presentation at the Association of American
Geographers (AAG) Conference 2013, Los Angeles, April 9-14 2013
I was awarded the Meridian Research & Consulting, Inc. Travel Award to attend
this conference
The Social Phenomenon of Climate Change: Contextual Vulnerability, Risk
Perceptions and Adaptation in the ski industry of Queenstown, New Zealand
Climate change has become a highly contested environmental and social issue.
After over 30 years of focused academic attention, there are still widely
contrasting perspectives on the threat climate change poses to mankind. Indeed it
has become clear that there is a divergence between the physical phenomenon of
climate change, understood through meteorological records, scientific modelling
and forecasting, and the social phenomenon of climate change which is
constructed through localised understandings, ideologies and values, based on
individual and collective realities. Public perceptions of climate change risk are
inherently connected to acceptance of government mitigation policy, and to
instigating the required adaptation strategies.
Using a moderate social constructionist methodology and qualitative research
methods, this research discusses the construction of the social phenomenon of
climate change, and implications for perceptions of risk utilising the specific case
of the ski industry in Queenstown, New Zealand. The ski industry has been
identified as a ‘canary in the coalmine’ in terms of climate change impacts.
Findings suggest that climate change will manifest in New Zealand as interannual variability up to the 2050s. For the ski industry, inter-annual variability is
perceived to be a greater risk than climate change. Thus industry adaptations,
such as snowmaking, will be addressing snowmaking incrementally over the
coming decades without directly targeting climate change. These actions
however, overlook extreme events which could have a dire impact on the
industry, and for which the ski industry needs to prepare.
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Appendix 5f. Abstract for an oral presentation at the New Zealand Climate
Change Conference, Palmerston North, New Zealand, June 4-5 2013
My presentation at this conference was awarded the ‘Best Student Oral
Presentation (runner up)’
Applying a Contextual Climate Change Vulnerability Framework to New
Zealand’s Tourism Industry: What Can We Learn?
The tourism industry is economically, socially and culturally important to
New Zealand. Yet it’s reliance on long-haul air travel for all major tourism
markets (beyond eastern seaboard Australia) indicates vulnerability to direct and
indirect impacts of climate change. As a result, New Zealand’s tourism industry
players need to consider more than the physical manifestations of climate change.
The impact of external factors including; mitigation policy increasing air travel
costs, shifting public perceptions and behaviours reducing the attraction of long
haul travel, and competitor’s relative vulnerability will affect the degree of
vulnerability experienced by the tourism industry as a whole and the individual
actors within it. When considering climate change vulnerability, research has
suggested that the way vulnerability is framed can have implications for the types
questions asked and calculated degrees of vulnerability. O’Brien et al. (2007)
differentiated between vulnerability as the outcome of climate change alone, and
the contextual vulnerability of individuals, communities, industries and countries
to climate change. Contextual vulnerability suggests that there is a constant state
of vulnerability, to which climate change will be just one stressor.
Using contextual vulnerability as a conceptual lens, this paper will examine
the interacting contextual factors which are, and increasingly will, impact the
tourism industry in New Zealand. A framework of contextual vulnerability will
be presented which accounts for internal and external practices, at local, national,
and international scales. This framework argues that the dominant outcome
vulnerability frame overlooks the complexity of interwoven, multi-scale processes
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which translate to on-going, changeable and highly context dependant states of
vulnerability. Through this examination of New Zealand’s tourism industry’s
vulnerability to climate change, the author will deliberate over what we can learn
from the contextual vulnerability framework to better inform adaptive actions
and to motivate more critical and instructive insights into climate change
vulnerability.
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