
Contents lists available at ScienceDirect

Environmental Development

Environmental Development 8 (2013) 22–37
2211-46
http://d

n Corr
E-m

stephen
1 Te
journal homepage: www.elsevier.com/locate/envdev
The cultural context of climate change impacts:
Perceptions among community members in the
Annapurna Conservation Area, Nepal

Susanne Becken a,n, Anu Kumari Lama b, Stephen Espiner c,1

a Department of Tourism, Leisure, Hotel and Sport Management, Griffith University, Gold Coast campus,
QLD 4222, Australia
b Institute for Regional Geography, Julius-Maximilian-University, Wuerzburg, Germany
c Environment, Society & Design, PO Box 84, Lincoln University, Lincoln 7647, Christchurch, New Zealand
a r t i c l e i n f o

Article history:
Received 24 February 2013
Accepted 10 May 2013

Keywords:
Nature-based tourism
Climate change
Risk perceptions
Nepal
Local climate knowledge
Culture
45/$ - see front matter & 2013 Elsevier B.V
x.doi.org/10.1016/j.envdev.2013.05.007

esponding author. Tel.: +61 7 555 28827.
ail addresses: s.becken@griffith.edu.au (S. B
.espiner@lincoln.ac.nz (S. Espiner).
l.: +64 3 325 3838.
a b s t r a c t

There is increasing empirical evidence that the climate in Nepal is
changing and will continue to do so for the foreseeable future, with
substantial impacts on the long-established ways of life of the local
people. The development of responsive actions, or climate change
adaptation, hinges on understanding how people make sense of
changes in their local climate and how they interpret associated risks
and opportunities. Based on a qualitative case study with
30 tourism stakeholder participants in the Annapurna Region of
LowerMustang, Nepal, this research explored people’s understanding
of climate change and their perceptions of different levels of impact.
The range of perceived impacts is discussed against the background
of multiple livelihoods and diverse cultural interpretations. Partici-
pants, while not always scientifically ‘accurate’ in their assessments,
displayed a high level of engagement with, and understanding of
their local environment and climate. The results of this study provide
further testimony to the value of local knowledge on relevant climate
parameters and impacts, and the role it could play in enhancing the
usefulness of macro-level climate projections, as well as local-level
climate change adaptation initiatives.
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1. Introduction

Heralding the arrival of climate change as a political issue and emphasising the wide-ranging
impacts on the Himalayas ahead of the 2009 UN climate summit in Copenhagen, the government of
Nepal held its cabinet meeting at the base of Mount Everest. Despite national politicians’ efforts to raise
international awareness, a global Gallup survey showed that half of Nepalese citizens knew nothing
about climate change, and an additional 12% had never heard of it (Gallup, 2009). According to the
survey, awareness was lowest in rural areas, even though it is the rural populations that are more likely
to experience the impacts of climate variability and change, given their immediate dependence on the
natural environment. In order to improve understanding about the possible impacts of climate change
on rural people’s livelihoods as well as future adaptation options, it is important to study how climate
assessments integrate with other socio-economic changes (NTNC, 2008).

There is increasing empirical evidence that the climate in Nepal has been changing and will
continue to do so for the foreseeable future (Shrestha et al., 1999; OECD, 2003). Changes have been
particularly marked at higher altitudes with temperatures in the Trans-Himalaya having risen by
between 0.03 and 0.07 1C per year, and 1.81 in total, over the last 25 years (ICIMOD, 2010; Shrestha
et al., 1999). Research indicates that climatic zones in Nepal have shifted (e.g. increases in monsoon
precipitation and more erratic rainfall) with locals experiencing increasingly unfavourable conditions
for agricultural activities (Malla, 2008). Climate models project temperature increases in the order of
2.81 by 2060 and up to 4.01 by 2090 (NCVST, 2009), with increases most pronounced in the winter
months. Among the predicted impacts of these climate changes are early snow-pack melt, receding
glaciers, and increasing risk of glacial lake outburst flow. Seasonal snow packs are critical as they
supply melting water and feed river systems onwhich livelihoods in lower regions depend. Across the
Greater Himalaya region the typical contribution of snow and glacial melt to river flows is between
5 and 45%. The contribution of melt water is particularly important in years when the monsoon rain
was weak (Xu et al., 2009). Changes in precipitation patterns and more frequent extreme events have
been predicted for Nepal (Shrestha et al., 1999; Nyaupane and Chhetri, 2009; ICIMOD, 2010).

Information about the science of climate change and associated biophysical impacts is essential for
the development of adaptation policies and measures; however these risk being incomplete,
irrelevant, or difficult to implement without adequate acknowledgement of public attitudes, beliefs
and perceptions about climate risks (Patt and Schroeter, 2008; Sakurai et al., 2011). Lack of cultural
understanding may even result in maladaptation (Adger et al., 2013). However, many impact
assessments still fall short of an in-depth understanding of how people make sense of climate change
and how this shapes their responsive actions (e.g. Byg and Salick, 2009). Climate change perceptions
are influenced by many factors, such as perceived ownership of the problem, perceived responsibility,
various biases, and personal experiences or memories of climatic events (Patt and Schroeter, 2008).
Importantly, and critical to the case study presented in this paper, perceptions of risks, such as climate
change, and the processing of relevant information are also shaped by cultural dimensions
(Whitmarsh, 2011). Culture frames the way people perceive, understand, experience and respond
to key elements of the world in which they live (Heyd and Brooks, 2009; Hulme, 2009). Cultural
processes and structures can also act as major social barriers to climate change adaptation, for
example through norms, institutions and differential “opportunity structures” (Jones and Boyd, 2011,
p. 1264).

Taking a case study approach, this research explored tourism stakeholders’ perceptions of climate
change in the Lower Mustang region of the Annapurna Conservation Area, Nepal. The study adopted a
qualitative approach in which the researcher in the field (Ms Lama) sought to build “practical
wisdom” (Manuel-Navarrete et al., 2011, p. 251) by spending extensive time in the case study area,
interviewing key informants and reflecting on how the context shapes perceptions. This researcher
had previously worked in the area as an ACAP Tourism Officer, affording ‘insider’ knowledge of the
research context in the earlier phases of the research, enabling access to the area and its people, and
presenting the opportunity to build on existing rapport and trust. The aim of this research was to
examine how locals interpret the concept of climate change, and whether they perceive, based on
their personal experience, that the climate is changing (Akerlof et al., 2012). The role of the social-
cultural context as an integral part of people’s experiences and perceptions has been given particular
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consideration. The focus was on stakeholders involved in tourism, because tourism is at the core of
substantial changes to settlements and livelihoods in the Annapurna Region (Nepal, 2007). At the
same time, tourism stakeholders are deeply embedded in the multiple livelihood approach that is so
important for this region.
2. The case study: Annapurna Conservation Area

The Annapurna Conservation Area (ACA) is among Nepal’s most important mountain Protected
Areas, hosting globally significant biodiversity, providing ecosystem services, and offering develop-
ment opportunities for the local population, mainly through tourism. The focus of this research is on
the seven Village Development Committees (Fig. 1) of Lower Mustang that are part of the
internationally acclaimed Round Annapurna Trek. The north, being located in the trans-Himalayan
zone, has a distinct, desert-like climate with low precipitation, strong winds and rapid evaporation.
Without the high Himalayan range as a barrier, the south experiences much higher rainfall and lighter
winds, making it the greenest part of Lower Mustang. Annual maximum temperatures occur in June
and reach their lowest in December or January (Regmi and Adhikari, 2007). Living conditions in this
remote mountain region are challenging, because of difficult access, fragility of ecosystems, diverse
natural hazards, and marginality of livelihoods (Manzardo, 1982). Lower Mustang represents a
complex social-ecological system, which is characterised by constant interactions between the local
and global economies (including those related to tourism) that occur against the background of
culture and religion that shape the every-day life of local communities.

Lower Mustang is home to a number of ethnic groups (e.g. Gurung, Bista and Thakali), amongst
which the Thakalis are the dominant population (Macfarlane and Gurung, 1990). The Thakalis are
Fig. 1. Map of the Annapurna Conservation Area and lower Mustang.
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agro-pastoral and trading people, with a history of adaptation to changes in their social, religious,
economic and political environments. The religious system that underpins the Thakali ways of life is
influenced by various layers of belief, including Shamanism or Bon, Buddhism and Hinduism
(Messerschmidt, 1982). In Thakali religion, the mountains are not just a physical structure but an
abode of God. Thakalis consider Mt. Annapurna as “Goddess of the Heaven – the Divine Mother
Provider”, and they also assign Gods to specific weather conditions and forms of landscape. Praying
for the god of rain is an established practice for seeking more rain in times of drought, or less rain
during heavy rain events. Worshiping the mountains is seen as a critical component of the cultural
responses in securing the livelihood of the local people. Culture also defines social relations
(Wildavsky and Dake, 1990) and creates hierarchical structures, for example in response to caste, class,
or gender. Specific structures for resource governance have developed amongst Thakalis (Kvaloy and
Sandvik, 1992). The Mukhiya (Village headmen) system is an indigenous, informal governance system
that guides the allocation of resources. The Mukhiyas play a crucial role in facilitating all decision-
making related to land, water and labour (Messerschmidt, 1982), and they now collaborate closely
with the Annapurna Conservation Area Project (ACAP) and District Development Committee.

In recent decades, those governing the ACA have recognised the potential of tourism to enhance
livelihoods around protected areas (Tao and Wall, 2009) and as an important strategic tool for
facilitating sustainable development in the Lower Mustang region (NTNC, 2008). Tourism is now a
major contributor to the Lower Mustang economy, providing the major source of revenue for
conservation and development activities in the ACA. The Annapurna Trek receives about 40% of all
tourists visiting the ACA, contributing more than US$ 1.1 million in fees alone (NTNC, 2008). Tourism
growth has stimulated major development in the ACA, resulting in a shift from primary to service
industries, and a reverse migration from the lower altitudes back to the highlands (Nepal, 2007).
3. Perceptions of climate change

The ways in which people perceive changes in their environment is critical for understanding how
communities respond to risks. In other words, irrespective of the experts’ estimation of the actual
presence of risk, it is the perception of risk that will govern people’s behaviour. Thus, studies that value
the perceptual knowledge of the non-scientific community are becoming important elements in the
field of risk communication and management (Horlick-Jones et al., 2003; Seipt et al., 2013). Risk
perceptions are subjective evaluations (Niemeyer et al., 2005) formed through experience and
personality dispositions which, within a cultural context of everyday life, combine to influence
attitudes and behaviour (Bickerstaff, 2004). Many studies emphasise the role of proximity and
‘common sense’ perception in people’s interpretation of the physical world around them (Bickerstaff,
2004, 2006). These perceptions are derived from and reinforced by people’s daily sensory
observations of experienced physical conditions and their local memory (Whyte, 1985), which often
differs from the ‘de-cultured’ climate that is presented by scientists (Hulme, 2012). Experiential
processing often involves feelings and simple heuristics (Marx et al., 2007), but while it might foster
contingent planning (e.g. for certain weather events), it is likely to be biased towards memorable
events that have a disproportionate effect on risk perceptions (Weber and Stern, 2011).

More recently, researchers have begun to examine people’s perceived experience of climate change
as it manifests in every-day weather over time (Hulme, 2009). While it is inherently difficult to detect
long term trends (climate is defined as a 30 year average) and people are subject to a range of biases,
it has been shown that people can identify changes in their environment (e.g. Goebbert et al., 2012),
especially for those groups who still live in a relatively symbiotic relationship with their environment
(e.g. Laidler, 2006 on Inuit’s knowledge of sea ice). For example, research on pastoral nomads in
Mongolia reported detailed experiences of climatic changes, such as longer and more intense
droughts and sand storms. According to the nomads, rains have become more patchy (but intense)
and summer rains arrive later. These changes have substantial impacts on the nomads’ livelihoods
(Marin, 2010). In an example from a Western society, it was found that residents in Alger County,
Michigan, accurately perceived changes in seasons, storm events and lake levels. The same study also
showed that local residents failed to correctly describe changes in snowfalls, indicating a lack of
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alignment between perception and measurement for this climate parameter (Akerlof et al., 2012). For
the case of the Kakani area in Nepal, Gurung (1989) noted that local people held very detailed
knowledge about their environment, formed “through a continuous process of visual, tactical, and
even verbal contacts with the environment” (p. 356). People’s local understanding of weather
phenomena has been of increasing interest to researchers who seek to understand localised
perceptions of global concepts, such as climate change (Burningham and O’Brien, 1994).

Rooted in the socio-cultural paradigm, perceptions of environmental change cannot be separated from
their social and cultural context (Wildavsky and Dake, 1990; Proctor, 1998). Rather than attempt to
standardise and quantify the relationship between culture and risk perceptions, a more complex socio-
cultural approach has been proposed (Zinn, 2004). ‘Thick’ descriptions of people’s relationships to risk and
a social constructionist paradigm inform the socio-cultural approach, meaning that all perceptions of risk
are equally valid, including those of lay people and experts (Tulloch and Lupton, 2003). The current
research is underpinned by such a socio-cultural perspective, and explicitly embraces diverse, socially
constructed risk perceptions that are influenced by underlying values and beliefs, social roles, cultural
practices and demographics (Bickerstaff, 2004; Ster and Storch, 1995). Traditional gender socialization
processes that occur, for example, through overt and covert encouragement of women to be cooperative
and compassionate (Torgler et al., 2008) shape how women frame risk perceptions and how they
approach environmental problems. Consideration of gender is particularly relevant in the traditionally
patriarchal Nepali context where women are restricted in their opportunities due to defined cultural roles
and norms (Jones and Boyd, 2011). Values and beliefs are an integral part of culture. A community and the
places it occupies can, therefore, be seen as much as social and religious constructions, as physical
locations. Thus, tourism destinations in remote mountain regions, besides being physically attractive, are
also important cultural landscapes, socially constructed by the community residing there (Gurung, 1989;
Pritchard and Morgan, 2001).

This review of the literature highlights the benefit of analysing people’s perceptions of climate in
their social-cultural context. While a number of studies have begun to gather empirical evidence,
most notably Marin (2010) and Byg and Salick (2009), the current research contributes to the growing
body of knowledge in this field by focusing on how tourism stakeholders perceive climate changes in
the highly complex system of livelihoods in the Lower Mustang, Nepal. More specifically, in-depth
qualitative research undertaken by an expert who is intimately acquainted with the local culture,
language and geographical circumstances, provides new insights into how people make sense of
changing environmental conditions and the effects of these changes on their everyday lives.
4. Methodology

Rich insights into diverse climate change perceptions can best be achieved through adopting a
research approach that emphasises subjective realities, social constructions and holistic perspectives.
For this reason, the research uses a constructivist–interpretivist paradigm. The case study reported
here represents an empirical enquiry of real-life situations (as opposed to an experimental design), in
which the boundaries between phenomenon and context are fluent (Yin, 2012). Constructivism/
Interpretivism, generally characterized as ‘Verstehen’ (or understanding) in human inquiry research,
are useful in exploring (rather than testing) human action (Schwandt, 1998). Human beings act by
making sense of the world in which they live, requiring interpretation of an event or stimulus, before
it is translated into action. This approach emphasizes the importance of both personal knowledge and
subjectivity (Schwandt, 1998), and has been discussed in previous sociological research related to
global change (Proctor, 1998), particularly for understanding cultural and social processes involved in
the interpretation of climate science, societal awareness and climate change responses (Rosa and
Dietz, 1998). A micro-level perspective, as presented in this research, is also increasingly advocated by
institutions such as the Intergovernmental Panel on Climate Change (IPCC, 2007).

The research was conducted involving tourism stakeholders in 12 communities of Lower Mustang,
namely Muktinath, Jharkot, Kagbeni, Jomsom, Marpha, Puthang, Tukuche, Kobang, Larjung, Lete, Kalopani
and Ghasa. The inclusion of 12 villages was important as they represent activity nodes along the route of the
Annapurna Trek, which is the key tourism attraction in Lower Mustang, and thus provides the basis for the
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livelihood of many people in the region. Through encompassing a wide range of communities, it was also
possible to include the diversity of environmental and climatic conditions that people experience and
perceive, and that form the context of their livelihoods and cultural practices. The empirical material for this
study consisted of in-depth interviews and observations. Material was collected in June and July in 2009
during 6 weeks in Lower Mustang, followed by 2 weeks in the regional administrative centre of Pokhara.

Thirty participants were selected for interviews using a combination of the snowball sampling
technique and purposeful sampling. This approach ensured the greatest possible amount of information
and facilitated access to key people. Initial interviewee selection was informed by the researchers’
previous work in the area, as well as by conversations with ACAP officials in Pokhara and Jomsom before
and during the field work. The identification and selection of subsequent interviewees was achieved with
the assistance of the research participants (i.e. ‘snow balling’ interviewees), an approach that positively
influenced people’s willingness to participate. At the same time, the researchers ensured that those
participating in the research represented a wide range of views, including those represented by different
income groups and livelihood types (Table 1). The criterion for participation was a significant interest in
tourism service operation in lower Mustang, or decisions made concerning its management. The final
sample included participants who operated tourism businesses, guides and other tourism service staff,
local tourism managers from the Conservation Area Management Committees (CAMC), and representa-
tives of Tourism Management sub Committees, Mothers Groups and Mukhiyas.

An interview guide with question topics was used, complemented by probes where necessary to
elicit more detail. The interview guide consisted of two parts, building on the climate vulnerability
and capacity assessment framework developed by ICIMOD (2011) for mountain areas in the
Himalayas. First, questions related to general background information about the participants, their
everyday life experiences revolving around livelihood activities, socio-economic status and how they
had coped with significant weather events in the past. The second part of the interviews contained
questions related to people’s understanding of climate change, their observations on weather and
natural disasters, and their personal experiences of these including ethno-climatic practices. In line
with the qualitative approach adopted, all interview questions were open-ended, facilitating
spontaneous opinions and avoiding potential bias from restricting responses to pre-determined
categories. Interviews lasted 45–50 min, and were transcribed and translated from Nepali into
English. This posed challenges at times because some words in Nepali had no direct translation or a
subtly different meaning. “Climate change”, for example, in Nepali language is "Jalbayu Parivartan",
which, when translated literally, means changes in water and air.
Table 1
Participanttypology and their involvement in multiple economic activities.

Socio-economic status Types of stakeholder Supplementary livelihood options

Wealthy households
(n¼15)

Hotel/lodge owner Mukhiyas
(village headmen)

Own retail shops/stores
Own apple orchards, and distillery, above 5 ha of
agricultural land, livestock
Operate travel/ticketing and money changer service
Own truck, jeep or bus and motorcycle
Work as construction and ration contractors
Have family members working abroad, either in Japan,
Korea or USA

Middle income
households (n¼13)

Small lodge/inns retail
shop owners

Own agricultural land, apple orchards and livestock
Have family members working abroad
Own motorcycle

Guide Trade
Own small farmland

Low income households
(n¼2)

Local inns Rent lands for agriculture
Own a small apple orchard
Take casual jobs
Collect and sell fuel wood

Porters Labour jobs
Work in the farm
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The empirical material was analysed inductively by identifying major themes and interpreting the
text dialogically, in the manner described by Manuel-Navarrete et al. (2011) in his critical analysis of
climate change adaptation in the Caribbean. Interview data were enhanced by information collected
through direct observation, for example when visiting participants’ houses or businesses. Observa-
tions were made of the local environmental conditions and the participants’ activities (e.g.
worshipping) to ground their reported perceptions in the reality of their day-to-day life experiences.
Field notes of the observations and reflections following interviews were also carried out as part of
this research. Observations and personal reflection added value to the interview data, particularly
because one of the team’s researchers possessed great familiarity with the place and people. Ms
Lama’s ‘insider’ perspective (emic approach) has been a crucial element in this study process and
allowed a greater appreciation of the cultural context than would have otherwise been possible.
5. Results

The results from the interviews are presented in three sections. The role of multiple livelihoods is
explored first since it is essential context for the later subsections assessing research participants’
understanding of climate change and perceptions of associated impacts.
5.1. The multiple livelihoods context

The interviews highlighted the importance of multiple livelihoods, despite accounts that tourism
growth had fostered the development of service industries relative to agriculture (Nepal, 2007). The
multiple livelihood strategy of the Thakalis builds on a long history of pastoralism and trading, in
which dividing time across several productive activities has always been an important coping strategy.
Since the 1960s, tourism has become a significant source of income for most residents of the area. In
addition, the establishment of the horticultural research centre in 1966 introduced intensive
agriculture systems that resulted in the cultivation of fruit (e.g., apples, pears, and apricots) and
vegetables that were previously considered impossible to grow in the region. A hotel owner/CAMC
Chairman from Tukuche highlighted the need for several productive activities: “We operate tourism
business 6 months a year due to seasonal limitations. The remaining months we will be busy with the
farming activities. Tourism alone is not sufficient to sustain livelihood. Only 10–15% of the business owners
solely rely on tourism and can sustain from it. The rest of us have to engage ourselves in 2–3 occupations to
sustain our livelihood.”

Practising several livelihoods requires intimate knowledge of the environment and the climatic
conditions that allow different activities throughout the year. Based on the interviews, a seasonal
calendar was constructed for tourism stakeholders in the case study area (Fig. 2). The calendar reveals
a sophisticated system of multiple livelihoods that seek to optimize economic yield from the harsh
conditions as a matter of survival (e.g. see also Macfarlane and Gurung, 1990). The months of
September, October and November were seen as the most favourable for tourism activities, although
spring and summer also offered suitable tourism products, such as the rhododendron blossom in
spring. The diversity of livelihoods differs for the climatically different areas in the north and the
south of Lower Mustang. Horticulture is more prominent in the north (Tukuche and above) and
harvesting of the produce is one of the dominant activities in the autumn. People from both the north
and south compensate for the non-productive winter months by engaging in trade or migrating
temporarily to southern Nepal and north India.

The interviews provided examples of the typical livelihood portfolios of those involved in tourism
(see Table 1). Owners of large accommodation or Mukhiyas, who are typically relatively wealthy, were
also involved in a range of other capital-rich tourism activities, such as transport services or the
operation of retail shops. As a result of higher levels of education they also often had family members
working abroad and contributing financially from overseas. In contrast, guides and porters are
typically less wealthy community members and they supplement their tourism income with labour
jobs or subsistence farming on small plots.



Fig. 2. Seasonal calendar highlighting the different livelihood options throughout the year.
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5.2. Understanding of climate change

Study participants interpreted the phenomenon of climate change in diverse ways. These are
organised under five themes: (i) changing weather patterns; (ii) media events and discussions;
(iii) pollution and waste generation; (iv) deforestation; and (v) the wrath of God.

The majority of participants related climate change to variable weather and extreme events. It
became clear that this interpretation of climate change was strongly shaped by the personal
experience of some recent events. The year 2008–2009 was mentioned frequently as an unusually dry
winter season with no snowfall in 2008, followed by a prolonged drought in 2009, and an increased
number of forest fires. The researcher herself was able to observe the extent and effects of drought in
the region (including wildfires during the field research), as well as the unusual sight of no snow on
the mountains (e.g., Mt. Nilgiri) and de-glaciated areas in the Dhaulagiri Icefall. During the same
period, hailstorms were observed for the first time in villages such as Marpha and Tukuche. Most
participants interpreted the extreme weather events as climate change, and often related these
directly to their livelihoods: “My experience in apple farming has taught me that they need good snowfall.
This year’s poor harvest tells me that something’s wrong with the climate” (CAMC Chairman/Hotel Owner
and Farmer, Tukuche).

Most research participants (27 out of 30) reported that they had heard about climate change via
the media (e.g., radio, television, newspapers), at public gatherings and through organizations such as
ACAP. Of those who reported having learned about climate change through the media, most were
owners of big hotels or lodges, or they were Mukhiyas. They were also able to approximately explain
that changes in greenhouse gas emissions related to the melting of glaciers. Five participants
specifically stated that they had heard about climate change, but did not know exactly what it meant
and they had not paid much attention to it. These were typically women and less educated porters.



S. Becken et al. / Environmental Development 8 (2013) 22–3730
The high association of climate change with media activity and public communication may have been
influenced by a number of events that took place during the data collection period, including the
observation of Conservation Day at ACAP and World Environment Day – 2009, a meeting in which the
researcher, Ms Lama, participated and which was also attended by several research participants. In
addition, the World Tourism Day-2009 event was dedicated to climate change with its slogan “Your
Planet Needs You – UNite to Combat Climate Change”. Events to mark this campaign were organized
in several villages included in this research.

Many participants believed that air pollution from vehicles and waste accumulation related to
population growth and sprawl in the villages were the causes of climate change. In the minds of
research participants, climate change was also linked to deforestation, although the role of forests was
discussed in relation to forest fires, excessive logging, and their ability to ‘purify’ the surrounding
environment and air, rather than their role as a carbon sink “I feel it is the increasing deforestation that
is causing changes in the climate. Everyday an average of 200 to 400 cubic feet of trees is being cut.” (Small
Lodge/Inn Owner, Tukuche).

For some participants, especially women, the possibility of climate change has cultural meanings
and accordingly, they provided more religiously embedded explanations for observed changes. For
these women, actions taken to reduce the impacts of climatic events were based on religious rituals.
As one hotel owner and member of a mothers’ group from Larjung village expressed: “When there is
continuous rainfall for several days we carry the Kangyur (religious books) around villages to request the
god of rain to stop, or when we have prolonged drought we carry the books asking for rain. I don’t know
why but these days God is not listening to us as before”. Such incidences are creating doubt and
confusion in the minds of the participants about their long-held rituals and the beliefs surrounding
these.

Consistent with their beliefs, women interpreted the perceived changes in climate as the
consequence of human actions that have angered God. For example, a participant from Marpha
pointed out that, in the past, people had strong reservations about growing and eating garlic and
onion, because these were considered impure ingredients. Local folklore had been that if people grew
garlic on their farms, their land would suffer disasters such as floods. While people along the river
valleys no longer live by this rule, another respondent (a woman from Jomsom) emphasised that the
region’s high mountains are revered places, in which visits by those who had consumed impure
ingredients are strictly forbidden. According to this female participant, the sacred areas have become
the sites of unholy activities performed by the Yarsagumba (Cordycep sinensis) collectors, from within
and outside the region, who “trample the abode of God” and leave their waste behind. Such activities
are believed to cause untimely snowfall, floods, landslides and forest fires in the area.
5.3. Perception of climate change impacts

The interviews were rich with personal experiences of climatic events and ‘cascades’ of perceived
impacts. In comparison to their recollection of historical seasonal patterns, interview participants
reported a number of changes in the climatic conditions (perceived exposure) and also explained how
these constituted threat factors and impacted the local communities (Fig. 3). Most impacts were
negative, although a small number of opportunities were discussed. While no research participant
provided a comprehensive account of all changes and impacts, collectively an informative picture
emerged. Based on the perceptions shared by the participants, the researchers compiled an impact
pathways flow chart of four key dimensions of change, resulting in a complex network of impacts. The
four broad themes are: (1) warmer winters and increased temperatures; (2) cold, wet and unsettled
spring conditions; (3) intense and erratic summer monsoons; and (4) seasonal anomalies.

The most commonly reported impact perceived by research participants in Mustang was warmer
and drier winters: “In earlier days winter used to be very cold, while summer was just warm. Now-a-days
the place has become very warm in winter” ( hotel owner and community leader from Puthang). In their
responses, our interviewees linked warmer winters to reduced snowfall, melting snow and ice cover,
and increased evaporation. These changes were perceived to affect the aesthetic attractiveness of the
landscape and undermine the tourism value of the place: “if the mountains don’t have any snows



Fig. 3. Climate change impact pathways: stakeholders’ perception of climate change and associated impacts on communities in
lower Mustang.

S. Becken et al. / Environmental Development 8 (2013) 22–37 31
it spoils the trekkers’ experience. Unhappy tourists mean no good publicity of our area and this is not good
for tourism” (CAMC Chairman/Farmer, Syang/Marpha). Changes to snow cover were also seen as a
threat to water availability, with flow-on effects for agricultural irrigation and tourism. Several villages
reported that hotel operation had been affected by lack of water and reduced stream flow was a
problem for camping activities in Upper Mustang.

The traditional seasonal calendar in Lower Mustang characterises spring as a calm, warm and
pleasant season. According to our participants, however, in recent years, spring has become wet,
unsettled, and windy, accompanied by snowstorms, hail and rainstorms. In addition to their
observations about general seasonal changes, the participants often talked about particular weather
events: “The rainfall pattern is just the opposite of the usual form, while this year’s monsoon started from
Jestha (May–June) instead of Asar and Shrawan (June–July and July–August), which is the standard
monsoon season. It rained heavily in Jestha (May–June) and even in Chaitra (March). In fact on 26 Chaitra
(25 of March), there were hailstorms, the most unusual weather experienced in our lifetime. After this day
we experienced continuous frosts (sheet lahar)” (Retail shop Owner/Mir Mukhiya, Tukuche).

Participants from settlements in southern parts of Lower Mustang also reported increased and
more intense summer monsoons. One hotel owner from Kalopani-Lete noted “I personally feel that our
summer monsoon is becoming intense. Normally we receive the highest rainfall in the entire Mustang
region and this used to be a long continuous, yet calm downpour. Nowadays, we don’t have long
continuous monsoon rainfall. It has become intense and erratic in nature”. Seasonal anomalies across the
whole year have also been experienced by other participants in the region: “We are observing some
new activities which we have never seen or experienced before. We have experienced snowfall in the
month of Kartik (October–November), before last year. Even an 85 year old grandfather told me that he has
never experienced such an event in his life before” (Hotel Owner/Mukhiya, Puthang). Extreme events,
including flooding, landslides, and forest fires, were widely perceived by participants as the most
worrying observed changes to date.
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While interviewees often expressed surprise and even bewilderment at the changing seasonal
conditions, and there were certainly concerns about the threats to resources and livelihoods, not all of the
observed changes were interpreted negatively. The warming of winter, for example, was recognised as an
opportunity to extend the trekking season and increase business for hotels, trekking operators, guides and
porters. Traditionally, trekking in Mustang occurred in spring (March–May) and autumn (September–
November), but our research participants now report that trekking is possible throughout the winter, from
September to May. Warmer winters have also altered horticultural and agricultural practices, making it
possible for farmers of northern areas above Kagbeni to grow apples; and those in southern areas to grow
crops typically found in the lower valley plains.
6. Discussion

The research findings show that those involved in tourism in Lower Mustang hold quite specific
views about what climate change means and how it impacts on their society. We argue that the
Mustang people’s sensitivity to climatic issues is the result of unique cultural and livelihood factors
that have been shaped by limited resources and harsh conditions over many centuries. Understanding
the rhythm of the seasons is critical for the survival of people in this area, and strategies have been
developed to cope with climatic events. This built-in flexibility of culture and practices amongst the
Thakali (Turin, 1997) could arguably be interpreted as resilience, and is best interpreted as the
interplay of geographic factors, social practices and spiritual beliefs. People’s understanding of climate
change, the importance of the social-cultural context, and the importance of local weather
observations are discussed in more detail below.

6.1. Understanding climate change

The participants interviewed in this study were generally aware of the term ‘climate change’, a
finding which differs from a similar study undertaken in Eastern Tibetan villages (Byg and Salick,
2009) and one that contradicts the Gallup survey (2009) mentioned earlier. It became clear, however,
that not all associations with climate change were ‘scientifically correct’, and, rather, were unscientific
in the sense that they were embedded in a spiritual worldview. Place and location also clearly
influenced interviewees’ understanding, with local causes, such as deforestation and air pollution,
offered as explanations for climate change. Despite the lack of detailed knowledge on the exact causes
of climate change, it would be inaccurate to conclude that people in Lower Mustang have no
understanding of climate change. Moreover, statements such as the one made by the authors of the
Gallup survey (2009); “… if progress is to be made, Nepal’s citizens – poor rural farmers, in particular
– will need to be educated about global warming”, must be called into question. Thus, this study
underlines the findings of Gurung (1989) who investigated human perceptions of mountain hazards
in Nepal, and concluded that locals’ knowledge is “not articulated in modern scientific terms but it is
accurate in its own way” (p. 356).

Notwithstanding the obvious physical properties of climate change, to an important extent climate
change is a social phenomenon at the intersection of physical realities and people’s interpretations,
values and beliefs (Akerlof, et al., 2012; Brand and Brunnengräber, 2012; Nordensted and Ivanisevic,
2010). Our study shows that locals’ understandings are not necessarily to be taken as misconceptions,
but as an important indicator of how mountain people process and make sense of what is happening
in their surroundings. The importance of culture, and how it is intimately interwoven with nature,
was reinforced by the observations of the researcher in the field, who was in a unique position to
understand the way villagers make sense of the world around them. On reflection, it became very
clear that any climate change communication (e.g. scientific projections) would only be relevant to the
people of Lower Mustang when grounded in their day-to-day experiences and clearly connected to
their practices and beliefs. Likewise, understanding these grassroots perspectives, especially in
developing countries where formal scientific education is less wide-spread, is very important for
scientists, policy makers and researchers. It is often this missing link that fails to make communication
meaningful.
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Interestingly, almost all of the participants associated climate change with specific events of media
coverage, indicating that global and national efforts to communicate the issue have had some impact
in Nepal. Further research on the role of media coverage on local climate change perceptions in Nepal
would be useful (e.g. Boykoff, 2008; Pasquare and Oppizzi, 2012; Russill and Nyssa, 2009). Therefore,
while local people have some understanding of climate change and make sense of it in their own
world, there is also an opportunity for making available further information on underlying causes and
effects of climate change from a global perspective. This could be achieved via the media or other
forms of capacity building and would benefit from the adoption of a cosmopolitan approach to
knowledge generation and management (Hulme, 2010), shaped by place and context but highly
mobile. Whether such efforts would enhance people’s (often engrained) perceptions and adaptive
behaviours is an important sociological question that deserves further attention.
6.2. Social-cultural context

Lower Mustang is a cultural landscape that has been socially constructed by centuries-old
traditions and ethno-climatic practices. Against this background, climate change impacts have strong
cultural and spiritual connotations. Our findings indicate that changing climate is bringing cultural
change, not only in terms of livelihood portfolios and livelihood practices, but also in the ethno-
climatic rituals around the four seasons. Also, several local participants have commented on the
weaker correlation between religious rituals and climatic conditions, creating confusion about
whether or not the weather gods were still listening. This was particularly noted for female
participants in this study whose worldview appeared to be more informed by common cosmology
compared with men. Given that locals’ knowledge about climatic conditions and dealing with adverse
weather are grounded on their religious faith and cultural upbringing, the mismatch between this
world view and the emerging reality may cause them to question their own observation and weather
forecasting practices, ultimately eroding part of the cultural belief system of these groups. As found
elsewhere in the literature (Byg and Salick, 2009; McDowell and Hess, 2012), traditionally, these
ethno-climatic practices constituted important (perceived) elements of protecting villagers, but also
helped maintain culture and place identity. From a tourism perspective, these beliefs and rituals,
alongside many other traditional practices, contribute to the richness of the ACA cultural landscape,
which is so appealing for tourists to visit. Loss of these traditions may therefore not only undermine
cultural resilience, but also decrease the attractiveness of the destination.

The societal structure based on wealth (e.g. lodge owner versus porter) and caste (Thakali versus
non Thakali), amongst others, inherently leads to differential vulnerabilities among members of the
population in Lower Mustang. As Regmi and Adhikari (2007) observed, it is the poor, marginalized
and disadvantaged groups who are most vulnerable to climate change impacts. In comparison to the
wealthy, such community members have far fewer opportunities to diversify their livelihoods and
adapt to changing conditions in the climate. The communities of Lower Mustang, however, may have
some protection against the worst effects of calamity via traditional social institutions (e.g., the
Panchgaon Samaj, Terhagaun Mukhiya Samaj, Baragaun Samaj and Thakali Samaj) as well as a informal
traditional financial networks called "Dhikuri" which are successfully practised in the region. These
schemes support the victims of tragic events, such as those who have lost their property in natural
disasters, or those who are trapped in debt due to business failures (NTNC, 2008). To date, people rely
on these institutions and networks as a safety net. Such arrangements may remedy some of these
distributional constraints in times of hardship, and a more detailed analysis of these institution and
network’s ability to incorporate climate change impacts would be beneficial. Overall, while societies
that are closely related to the natural environment, such as those living in Lower Mustang, may
provide some useful insights for resilience and adaptation for those in Western Societies, our research
also indicates that the culturally mediated subsistence efforts may not suffice to deal with the extent
of climate change impacts anticipated in the future.

Attempting to understand the cultural context as a crucial factor in the social construction of
climate change is important. However, we argue that such research is likely to be most successful if
the researcher (at least one in the team) has substantial anthropological knowledge of the particular
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area, and also is able to secure the trust of those participating in the research. While Ms Lamawas able
to perform this role, she also observed that the requirements of a Western University to obtainwritten
consent for interview participation (a formality demanded by Lincoln University’s ethics protocol)
constituted a substantial barrier that risked undermining the trust she had developed. More broadly
spoken, it is often difficult to identify researchers and research protocols that fit harmoniously with
the local research context. This also highlights the need to work with local counterparts who not only
speak the language but also have an intimate understanding of the values and practices that shape the
every-day lives of the people and places under study (Mapfumo et al., 2013). For the ethnic group of
the Thakali, for example, it has been reported that – because of their interesting history and culture –

they have been subject of substantial research. More specifically, Turin (1997) reported that, maybe
because of this interest, Thakali are very conscious of what they share and what they hold back,
especially with a view of constructing their own image in anthropological research. We suggest that
the use of a local researcher reduces the potential for such biases and the 'labelling' of indigenous
knowledge by an outsider (Laidler, 2006).
6.3. The value of local weather observations

Though it is difficult for lay people to assume a macro perspective on climate change, they are in a
favourable position to provide first-hand observations of what climate change or climate variability
means to them and how it anchors in their history and culture (Hulme, 2012; Vedwan and Rhoades,
2001). The individual and combined effect of warmer winters, increased and intense summer
monsoon, cold, wet and unsettled spring and seasonal anomalies, have resulted in significant threat
factors to people in Lower Mustang, such as reduced water availability, natural disasters and
seasonality shifts. Most of the observations made by locals are consistent with the scientific literature
on climate change impacts in Nepal (Shrestha et al., 1999; ICIMOD, 2010). In terms of response, the
local subsistence practices (e.g., livelihood modifications/diversification, migration, cultural and
religious approach) and the participatory management approach have been crucial to the participants
in responding to change.

Importantly, participants were also able to identify that some of the climate change impacts
provide new opportunities. The expanded trekking season means that income from tourism can be
grown, and because of this it could be argued that tourism is less vulnerable than some other
traditional activities, for example agriculture. The possibility of tourism being more resilient than
other livelihoods was also discussed by Byg and Salick (2009) for the case of Tibetan villages.
Increasing tourism has clear management implications, for example in relation to water management,
the maintenance of tracks, and staffing of the Protected Area. Shifts in seasonality that change
environmental conditions, such as the iconic Rhododendron blossom in spring, may also require
adjustments to the established tourism patterns and the way local stakeholders distribute livelihoods.

Clearly, local observations of weather and climate provide a great depth to understanding both the
manifestation of climate change and its relevance or outcomes (Laidler, 2006). While it has been
discussed earlier that seasonal calendars only reflect perceptions and recent events overshadow more
distant ones (Jones and Boyd, 2011), local information with a high resolution is of great significance.
This present study of Lower Mustang highlighted that people discussed climate change mainly in the
context of recent signature climate events, such as winters with no snowfall (2008) or the prolonged
droughts in 2009. At the same time, however, participants were able to relate these events to
(perceived) longer term trends and the historic climate they remembered. Therefore, as postulated by
Marin (2010), local data can be used to fine tune the outputs of scientific models, or to point climate
modellers to anomalies and local idiosyncrasies that are not captured in the generalised models (Byg
and Salick, 2009). This is even more important for regions with limited or poor-quality climate
records, as is the case for Nepal (Jones and Boyd, 2011). Thus, while not replacing large-scale scientific
climate studies, the inclusion of a wide range of beliefs and knowledge about the world in the form of
‘spectral knowledge’ (Hulme, 2010, 562) would be beneficial. By integrating the two types of
knowledge it is also possible to bridge more successfully from climate modelling, to climate impact
and adaptation research.
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7. Conclusion

The tourism stakeholders of Lower Mustang have a good understanding of their local climate as a
result of longstanding intergenerational knowledge, personal experience, and their dependence on
the challenging natural resources in this remote mountain region. Strong cultural response
mechanisms and practices form the basis of adaptation to change, and changes to the climate are
no exception to this. The existence of multiple livelihood options and their continuous adaptation to
climatic conditions is testimony to the adaptability of people in this region. Climate change is largely
perceived through its manifestation of extreme events. Moreover, stakeholders were able to describe
in great detail how specific elements of the climate are changing and how this impacts upon their
livelihood, including tourism opportunities. While a full scientific understanding of causes and
consequences is not existent, the very intimate understanding of people’s local environment means
that it is unjustified to conclude that rural communities in Nepal, such as the ones studied here,
require further ‘education’ on climate change. Instead, the existing traditional knowledge about the
climate could be integrated with scientific knowledge in a cosmopolitan or spectral way to further
enhance collective understanding and adaptive capacity. Such an approach might make climate
change more meaningful for those social segments (such as women and the socio-economically
disadvantaged) for whom coping with changing conditions pose the greatest challenge. This study
further validates the existence of different types of climate knowledge systems (traditional and
scientific) with the potential to complement each other in an integrated micro-macro level approach
(Hulme, 2010; Laidler, 2006), for the purpose of more meaningful dialogue with, and improved
outcomes for, local communities facing change (see also Seipt et al., 2013).
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