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CHAPTER 1: INTRODUCTION
Although climate is often thought of in objective terms- as a relatively straightforward
physical manifestation of complex but scientifically understandable processes- the climate that is
lived and experienced by people around the world is, in reality, much more complicated.
Weather and climate have both cultural and physical meaning for the people who live with them.
In addition to the more objective effects upon life and livelihood, climate can comfort, frighten,
and carry a much deeper significance for all who live within its confines, provoking thought and
emotion that affect actions. This thesis seeks to understand this more subjective aspect of climate
by exploring how residents of three small villages in the rural Peruvian Andes experience and
conceptualize climate change, and how their unique understanding affects their livelihood
choices.
The conceptual framework of this research is based on two separate but related
theoretical assumptions. Firstly, that people do not necessarily act and respond to the world as it
is in objective reality, but to the world as they perceive it, and, secondly, that culture influences
these perceptions (Roncoli, Crane, and Orlove 2008, Bjonness 1986, Slovic 1987, Hassan 2000).
In this framework, peoples’ perceptions of the environment are important, even if “incorrect,”
because the behavior they produce is real, and understanding these perceptions can provide
valuable insights into the process of climate related decision making as well as facilitate
cooperation across cultural groups working together to achieve adaptation solutions. Thus, the
broad goal of this research is to uncover how culture influences perception of the environment,
and how this culturally mediated understanding influences adaptation decisions. To accomplish
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this goal, I will explore how Andean cosmological understandings of the functioning of the
natural environment and the human body influence perception of climate change, and how this,
in turn, affects agricultural decision making.
This research question has both theoretical and practical significance. In the adaptation
literature, researchers are increasingly asking the question “Are there social limits to adaptation
to climate change” (title of Adger et al 2009, see also Grothmann and Patt 2005, Wolf et al 2009,
Leiserowitz 2006, Duerden 2004). Adger et al (2009) describe what they call “the typical
approach in constructing limits to climate change,” as one focused on economic, technological,
or ecological limits to adaptation, and counters that people are increasingly recognizing that
these are not the only factors affecting how people make adaptation decisions. Ethics,
knowledge, risk perception, and cultural values all influence what people perceive as a problem
and what people consider to be appropriate, feasible, and desirable solutions. This research, of
course, is not meant to imply that the technological, economic, ecological, and structural
limitations that influence how people choose to adapt are not important, only that they lie beyond
the scope of this particular research question and can be more informative if complemented with
a thorough understanding of cultural factors that influence decision making.
On a more practical level, this type of knowledge can facilitate interaction across cultural
groups seeking to collaborate on climate related problem solving. Many researchers have
recognized that the world’s indigenous populations are likely to be the hardest hit from current
and predicted climate changes for a number of reasons. First of all, climate change is predicted to
be most severe in the tropics, the arctic, and many areas already considered marginal for human
habitation, including mountains (Barnett et al 2005). Unfortunately, on a global scale these are
the areas where the majority of the world’s indigenous populations are located, including the

2

communities discussed in this particular research, which are located in a tropical mountain range.
Not only are these areas likely to see some of the largest changes, the changes are more likely to
push conditions into an even more unfavorable state, as opposed to some of the countries in the
more temperate latitudes which might actually benefit (at least regarding agricultural
productivity) from predicted changes (Mertz et al 2009, Kates 2000). Additionally, unlike the
majority of people in the more developed countries of the Global North, many indigenous people
still have both an intimate connection to the land as well as livelihoods that are directly
dependent on the natural environment (and a relatively predictable climate) (Rayner 2003).
Finally, because they are almost universally marginalized by national governments, they are
often the last to be considered when developing national climate policy and adaptation strategies
(Carter and Parry 1994; Price 1994; Parish and Funnel 1999; Beniston, Diaz, and Bradley 1997).
Social scientists have become increasingly concerned with how these populations will
adapt to these changes, and many have focused work on facilitating cross cultural
communication between indigenous populations and the climate scientists with whom they work.
While some have sought to form productive partnerships with communities interested in
mutually beneficial opportunities for exchange of knowledge and strategizing (Krupnik and Jolly
2002, Kruse et al 2004, Berman and Kofinas 2004), others have focused on identifying potential
areas for miscommunication between the two groups in order to facilitate the use of scientific
knowledge in decision making by indigenous populations (Roncoli 2006, Meze-Hausken 2004).
In these projects, success is facilitated if each group is aware of the other’s goals and priorities
and has a good understanding of how the other thinks. This research speaks directly to these
goals.
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In order to operationalize my question, I sought to elicit specifically how perceptions of
climate change influenced agricultural strategies. Farming seemed an exceptionally appropriate
arena in which to measure any behavioral changes. As any experienced farmer knows, detailed
and constant observation is key to maintaining the health of his or her agricultural system.
Farmers practicing sustainable agriculture (broadly understood as not relying on huge doses of
pesticides, insecticides, and fertilizers to control their environment) must be constantly aware of
their surroundings: the timing and intensity of precipitation, the appearance of new pests, and the
success or failure of different varieties, just to name a few factors with intimate ties to the
weather. This detailed observation, combined with experimentation and frequent tweaking of
practices in response to subtle environmental shifts helps farmers to successfully adapt to
environmental changes and prevent a production failure. Thus, farmers seemed like a population
that would be especially vigilant to environmental fluctuations and quick to alter behavior in
response.
In devising my interview questions I focused on questions surrounding perception of
climatic changes and shifts in agricultural strategies. I had originally planned to look for possible
differences in the perception of climatic phenomena within my research site, a project that was
inspired by reading the literature addressing how perceptions of climate change differed among
American and Western European populations and how this contributed towards vastly different
attitudes and behaviors regarding mitigation of greenhouse gas emissions (Grothmann and Patt
2005, Leiserowitz 2006, Oppenheimer and Todorov 2006). However, once the interviews began,
it became immediately obvious that my questions were not directly addressing what was actually
important to my respondents. They seemed to share many of the same perceptions and feelings
about climate change and were quick to gloss over discussions of their agricultural practices,
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eager instead to focus on the degradation in the health of their crops, animals, family and friends,
and community. Although none of my questions asked about health or disease, all but two of my
24 respondents mentioned it, and frequently multiple times.
As I familiarized myself with my data, I realized that my research questions and
analysis plan needed tweaking. Instead of searching for an exciting new agricultural innovation
to climate change, I focused more on my initial question about perceptions of climate change,
while approaching my analysis from a more qualitative angle than I had initially planned.
Following the advice of Maxwell (2005), who explains that the strength of much qualitative
research lies in uncovering “how participants make sense of what has happened, in itself a real
phenomenon, and how this perspective informs their actions, rather than in determining precisely
what happened or what they did,” I shifted my research question from asking how awareness of
the existence of certain climate features differed among respondents and how respondents were
shifting their agricultural practices as a result to questioning how Andean cosmological concepts
about the functioning of the natural world and their bodies influence how they experience,
understand, and respond to climate change. The remaining chapters of this thesis will facilitate
the answering of this question.
In chapter 2 I will review the literature about the processes of adaptation, with a special
focus on how culture influences perception of risk and the transforming of perception into action.
In chapters 3 through 5, I examine the role of culture and perception in adaptation to climate
change in a presentation of ethnographic research located in three indigenous communities in the
south Peruvian Andes. In chapter 3, I present necessary background and contextual information
about the history, geography, people, and climate of the research site. Chapter 4 serves to inform
the reader about the structure of this study: the methods used to collect data and the ways in
5

which it was analyzed. Chapter 5 presents the results from the research process: what the
respondents told me and how I analyzed their responses in the context of the interviews as a
whole and my prior knowledge of the region. Finally, I conclude in chapter 6 with thoughts on
lessons learned and avenues for further research.
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CHAPTER 2: LITERATURE REVIEW

Weather, climate, and climate change in the modern world
How people understand, construct, and explain environmental change can have
significant impacts on their actions. This link between cultural beliefs and adaptation is
especially relevant to this research, and a topic that has grown in popularity over the last few
years. However, before delving into the many facets of climate and its interpretation from an
anthropological perspective, some clarification is in order regarding the nature and nuances of
weather, climate, and climate change.
Although I would argue that our changing climate is one of the more serious problems
facing global society at this moment, as most people who have a glancing familiarity with the
history of our planet know, changes in global climate are nothing new. The four and a half
billion year history of our planet is peppered with glacial advances and retreats, and the globe
has certainly been warmer (and much colder) than it is today. Although temperatures predicted
for the first half of the twentieth century are similar to those experienced in the mid Holocene,
the rate at which climate is changing far exceeds anything previously experienced (Salick and
Byg 2007). This poses a serious challenge to the human race, whose population has effectively
exploded exponentially since then, as well as to the plant and animal species upon which we
depend to adapt to climates changing at unprecedented rates while simultaneously coping with
other challenges that did not exist thousands of years ago such as man-made barriers to migration
(Beniston 1994).
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While weather is a short term phenomenon that can be felt and measured somewhat
objectively at specific places and times, climate is a bit more abstract because it represents longer
term trends. Unlike a raindrop or a gusty wind, climate cannot be felt because it is an aggregation
of phenomena across time and space (Hulme 2009)1. While two people standing next to each
other would be hard pressed to argue over whether or not it is raining, they could certainly
disagree over whether or not the last month has been more or less rainy than average. As Strauss
and Orlove (2007) point out, while the weather is widely considered a politically safe (and
frequently dull) topic of conversation in the Western world, talking about climate change can be
quite politically and emotionally charged. Point being that climate can be a touchy subject, with
various people interpreting and reacting to the same phenomenon differently depending on their
unique experiences and viewpoint.
This thesis seeks to address precisely this issue by posing the question of how culture
influences perception of climate change, and how this perception informs a person’s actions.
The remainder of this chapter will address the complex process of cultural adaptation, paying
special attention to how people perceive and conceptualize risk, and, subsequently, how people
make decisions regarding this risk.

Perceiving risk and taking action: the process of adaptation
The question of how people react to changes in climate is fundamentally a question about
adaptation. In the climate change literature, adaptation is generally understood as “adjustment in
natural or human systems in response to actual or expected climate stimuli or their effects, which

1

However, even this is up for debate as different authors define weather differently. While Hulme (2009) uses
specific climatic events such as a rainstorm as an example of weather, both West and Vasquez-Leon (2007) and
Ogilvie and Palsson (2007) describe weather as trends lasting up to one or two years. However, in general people
agree that climate represents weather averaged over larger spatial and temporal scales.

8

moderates harm or exploits beneficial opportunities” (McCarthy et al 2001:982). As it became
increasingly obvious that indigenous populations would be among the hardest hit by climate
change for reasons discussed in chapter 1, social scientists became increasingly concerned with
what can and should be done to facilitate this process (Mertz et al 2009, Kates 2000). As
research trajectories have grown and changed over time, an expanding of focus is apparent
concerning the factors that limit or affect how indigenous populations choose to adapt. More
specifically, there has been an increasing emphasis on incorporating an understanding of how
cognitive, psychological, and cultural factors affect adaptation strategies (Adger et al 2009). Of
course, I must emphasize again that it is not that other approaches are irrelevant or unhelpful, just
that they are only one piece of the puzzle.
Early climate change research addressing factors affecting adaptation tended to be limited
to technological, economic, environmental, and structural constraints. Limiting the scope of
research to these factors effectively implied that there exists not only an objective and cross
culturally definable threshold of “dangerous” climate change universally perceived by all, but a
set of identifiable and agreed upon ideal solutions. Today, researchers such as Adger et al (2009),
Wolf (2009), and Byg and Salick (2009) are emphasizing the importance of understanding how
cognitive factors and culture shape how risk is perceived and subsequently reacted to. Rather
than denying that technological, financial, or social constraints are important, they stress that
researchers from very different cultural traditions cannot begin a study seeking to understand
how people react to a problem with the assumption that all view the original problem in the same
light.
According to this viewpoint, critical steps in the process of adaptation take place before
any potential solutions are even considered, the most significant being perception of risk,
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perception of one's own vulnerability, and perception that one can take actions to mitigate the
impacts of the event. Grothmann and Patt (2005) describe the process of adaptation as one of risk
appraisal followed by adaptation appraisal. Risk appraisal involves a person’s judgment of their
chance of being exposed to a particular threat, and how harmful said threat would be to things
that he or she values. Adaptation appraisal involves perceived adaptation efficacy- the belief that
certain actions can be taken to mitigate or avoid the impact, perceived self efficacy- the belief
that the individual possesses the knowledge and skills with which to carry out the desired
solution, and perceived adaptation costs- the time, money, and other required resources to carry
out the solution. In the context of adapting agricultural strategies to climate change, the process
of adaptation thus involves multiple steps: 1) the person must believe that the climate is
changing, and that it will negatively affect their agricultural livelihood, 2) the person must
believe that there are actions to take in response that will be effective, and 3) the person must
have the means to carry out this adaptation. While not denying the importance of the third step,
this particular research question centers on the first two steps, focusing especially on how
understanding of experienced climate change affects what actions people choose to take
according to their perception of the problem and their belief that their actions will be effective.

Step one: perception of risk
According to Grothmann and Patt (2005), perceiving that a problem actually exists is the
first step in adaptation. Therefore, this section will address the literature and theory relevant to
the first part of my research question: How do Andean cosmological concepts about the
functioning of the natural world and their bodies influence how they experience, understand,
and respond to climate change? Hassan (2000) describes environmental perception as a
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combination of past experiences that are framed by inherited world views, values, and cultural
strategies of cognition and action. Bjonness (1986) expands the notion of perception to include
images, memories, preferences, and attitudes that affect human behavior. With these definitions
in mind, it is not difficult to see how widely perceptions of the same environmental phenomenon
can vary across different cultural groups. Interestingly, neither of these definitions includes any
mention of objective data, showing the subjectivity inherent in perception of environmental
phenomena.
However, even an understanding of climate change rooted in scientific understanding of
climatic processes and precise, standardized measurements is influenced by worldview and
culture and not exempt from subjectivity. Science perceives changes in the earth’s climate
system and communicates these changes in the language of statistics: as deviations away from
expected quantitative patterns. However, in order to express a deviation away from an expected
pattern, a pattern must be predefined, despite the fact that the earth’s climate is notoriously fickle
(Hulme et al 2009). Scientific convention has defined this as the mean from a 30 year period
from 1961-1990, but there exist many other potential ways to define the expected climatic
pattern including using much longer or shorter baselines or rolling baselines that are updated
each year. Each strategy yields different results as to whether or not the current climate can be
defined as unusually hot (Hulme et al 2009). Although more examples could be cited of
subjectivity in scientific climate research and cross cultural misunderstandings that have resulted
(Roncoli 2006, Jones and Thornton 2003), the underlying concept of importance to keep in mind
is that science represents a unique worldview in and of itself, not merely the absence of one.
In general, when comparing how scientists and the lay public assess the threat of a new
risk, it has been found that while scientists tend to use quantifiable measures such as mortality
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statistics, lay people incorporate many more factors and heuristics such as perceived ability to
control the threat, catastrophic potential, inequitable distribution of risks, voluntariness of
exposure, newness or lack of understanding about the threat, and whether or not the threat is
observable (Slovic 1987). Cognitive biases, such as the tendency of people to underestimate
large probabilities and overestimate small ones, the tendency of people to believe that their
personal risk is less than the average risk attributed to the whole population, and the tendency to
estimate risk based on searching memory for past experiences of the event, also influence
individual perception of risk (Kahneman and Tversky 1979, Oppenheimer and Todorov 2006).
All of these heuristics point to the fact, quite obvious in actuality but easily forgotten in
practice, that unlike scientists lay people do not study the climate in an objectified way, separate
from their everyday lives, but rather in the context of their own beliefs and overall vulnerability
(Eakin 2006). Climate perceptions are not separate, objective mental estimates of temperature
and rainfall over time, but a product of multiple factors that play out in day to day experiences
living life. It can involve numerous factors, ranging from the economic to the cognitive to the
spiritual, and all interact to produce an individual’s unique viewpoint.
Meze-Hausken’s (2004) research among farmers and pastoralists in Ethiopia is a good
example of how economics can influence perception of climate. In this study, she interviewed
respondents about the worst local droughts in their memories. Interestingly, the years the
farmers reported did not coincide with the years the scientists had measured the least amount of
precipitation (Figure 2-1). The author suggests that one of the reasons for this discrepancy is that
scientists’ meteorological measurements do not take into account other concerns facing the
household simultaneously. For the farmers and pastoralists she interviewed, climate anomalies
were less of a threat, and therefore perceived as less severe, if the household had recourse to
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other means of obtaining adequate subsistence. The years cited as the worst droughts coincided
not necessarily with those of the least precipitation, but when the households were the most
strained economically. Although the worst often coincided with generally reduced rainfall, it was
the combination of reduced rainfall and other stressors such as poor market prices and lack of
food stores that worked together to produce what each respondent considered the “worst”
drought. This and other examples in the literature point to the fact that perception of bad
droughts (or dangerous climate change) is relative, and influenced by more than simply how
much rain falls (Nelson and Finan 2008, Nelson and Finan 2009).

Figure 2-1: A chart depicting perceptions of drought in Ethiopia. The years on the x axis
are ordered from driest to wettest from left to right and the bars represent years cited as the worst
drought by respondents in two villages (Abala Woreda and Adi Gudum). As you can see from
the chart, years cited as the worst drought were not necessarily those with the least precipitation.
Source: Meze Hausken 2004
Cultural beliefs and worldview can also play a significant role in how one conceptualizes
environmental change, frequently affecting beliefs regarding causality and, therefore, appropriate
solutions. In his review examining anthropological research on hazards and disasters, Oliver
Smith (1996) explains that when people confront disasters or extreme environmental change,
such as droughts experienced in Ethiopia or unprecedented climate change, it often provokes
13

more than concern for continued sustainability of livelihoods, but questions about causality
linked to social and cosmic justice and the existence and nature of the divine. Turner et al (2008),
in their discussion of invisible losses, highlight the cultural impacts of landscape change
resulting from external forces such as climate change that are often forgotten by those external to
the situation (see also Adger et al 2009). The loss of glaciers, for instance, can mean more than a
loss of resources but the loss of identity, lifestyle, and order in the world that often results in a
loss of resilience and ability to cope with change.
The perception of climate change as the product of retribution from a higher power angry
with morally degraded local communities is a widely spread cross-cultural phenomenon (Salick
and Byg 2007, Rhoades et al 2006, Orlove, Wiegandt and Luckman 2007, Haeberli 2007).
Bjonness (1986) examined how Sherpa in Nepal perceive risks of environmental hazards

Figure 2-2: Sherpa perception of mountain hazards. A painting by Kapa Passang Norbu depicting
the Sherpa artist’s perception of hazards in the mountains, drawn at request of the author. The
painting depicts the mountains as inhabited with the Buddhist pantheon of deities who influence
the occurrence of environmental hazards.
Source: Bjonness 1986
14

associated with living in a mountain environment such as landslides and earthquakes. Because
the Sherpa perceive their environment as existing in a dualistic manner, with both spiritual and
natural forces at work, they perceive the causes of environmental hazards to lie in either the
spiritual or the natural realm, with natural explanations tending to be reserved for more easily
understood phenomenon and a belief that environmental hazards were often a form of
punishment from displeased deities (Figure 2-2).
Boholm (2003), however, wisely cautions against adopting an idea of risk perception
centered entirely on subjective cultural perceptions. In reality, people incorporate both objective
and subjective viewpoints, although she also posits that where risks are unfamiliar or completely
unknown, a category to which one might imagine climate change to belong, culture rather than
rational choice informs strategies to a greater extent. Indeed, Gordon Childe- one of the first
archaeologists to espouse the idea that humans act on ideas of the world around them rather than
an objective reality- also recognized that perceptions must be somewhat grounded in reality or
else those holding them might have difficulty surviving in a world that, although built on
perceptions, has very real consequences (Childe 1949:6-8, Childe 1956:58-60, Trigger 2008:349)

Step two: turning perception into action
At the beginning of this chapter it was proposed that the process of adaptation appraisal
involved three steps: belief that actions taken would be effective, belief that one has the
knowledge and skills to carry out a specific action, and belief that one has the time, money, and
other resources to carry out a specific action. Cosmological beliefs and worldview can influence
these adaptation decisions in multiple ways. This section will address these processes and the
literature relevant to the second part of my research question: How do Andean cosmological
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concepts about the functioning of the natural world and their bodies influence how they
experience, understand, and respond to climate change?
Climate change is already creating significant agricultural challenges in the Andes. In a
study by Rhoades, Rios, and Ochoa (2006), farmers in the Ecuadorean highlands identified
climate change as the most significant factor affecting agricultural change. Because crop growth
is closely linked to weather conditions, changing climate patterns alter numerous agricultural
factors including growing seasons; growth rates; yield quantity, quality, and variability;
sensitivity of crops to agricultural inputs; pest populations, biodiversity; and crop zonation
(Vedwan and Rhoades 2001). In addition to these changes, mountain glaciers are also
disappearing, leaving highland farmers literally high and dry without the glacial melt that has
naturally irrigated their crops for millennia. These shifting climate patterns are making it difficult
for farmers to make time sensitive decisions such as when to plant, harvest, and apply inputs
(Vedwan and Rhoades 2001, Young and Lipton 2006).
Increases in the frequency of severe weather pose additional challenges for crops:
especially at critical stages of development, crops are highly sensitive to extremes in temperature
and precipitation (Slingo 2005). Gradual shifts in temperature are problematic as well. In
mountainous areas, many crops are limited to certain altitudinal ranges with the necessary
climatic conditions for ideal growth. As the climate warms, altitudinal zones will shift and
farmers will be forced to move the cultivation of many mountain crops upwards, which may
entail moving to areas that are unsuitable or less suitable for cultivation because of increased
slope or inhospitable terrain (Brookfield 1991). Some crops might find it difficult to find any
suitable growing areas at all, especially those that are already zoned near the top of the mountain.
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Although these are formidable challenges indeed, agricultural anthropologists have
documented many potential adaptive strategies – simple yet effective techniques- that have
allowed indigenous populations to cope with significant environmental variations over preceding
millennia, without the benefit of genetically engineered seeds or expensive drip irrigation
systems (Netting 1993). Many of these techniques are intimately tied to cultural beliefs,
worldview, and culinary traditions that emphasize the importance of diversity, intimate
familiarity and knowledge of the local environment, and constant experimentation (Brush 1992,
Zimmerer 1996).
Of course deciding between which varieties to plant or whether to adapt a new watering
technology represents just one type of adaptation. Others working in the Andes have documented
other sorts of responses, such as supplementing agricultural production with wage income earned
from permanent or temporary migration. Researchers explain that the process of adaptation often
requires compromising certain priorities for others that are more important, a process heavily
influenced by cultural values and worldview (O’Brien 2009, Adger et al 2009). Values, in this
context, refer to what Adger et al (2009:337) define as “the personal or societal judgement of
what is valuable and important in life.” In their own research in the Andes, both Wibbelsman
(2005) and Bebbington (2000) found a high priority placed on maintaining a home in ones natal
community and a toehold in farming, even though this was not the most productive economic
decision. This brings to light another factor not included in Grothmann and Patt’s (2005) model
of decision making: that the solution chosen must lie within ones range of acceptable lifestyles as
determined by personal values. As Bebbington (2000) emphasized, this may not be the most
profitable one, nor the one assumed to be the most desirable by someone else.
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Perceived adaptation efficacy, or believing that one can take actions that will be effective
against a particular threat, is closely tied to the causality attributed to a particular event. The
attribution of cosmological significance to climatic changes among indigenous populations is a
topic that has already been mentioned in this chapter and is important in understanding what
responses people believe to be appropriate in reaction to climate change. For instance, in the
Pacific Northwest, Native Americans live intimately with glaciers, must frequently traverse
them, and constantly deal with glacier related disasters. Not surprisingly, these people
understand glaciers to be alive, sentient, and responsive to people’s behavior (Cruikshank 2005).
Appropriate actions include not speaking loudly, not speaking badly about a glacier, and not
cooking with fat when traveling through glaciated country. In the Italian Alps, locals attribute the
recession of glaciers to skis and snowmobiles removing surface ice and throwing trash in
crevasses (Orlove, Wiegandt, and Luckman 2007). In some cultures, altering behavior in
response to forecasts can be perceived as insulting and sacrilegious to divine powers who control
the weather (Roncoli 2006, Schmuck 2000). All of these are examples of how cosmological
beliefs can influence what behaviors and reactions people consider appropriate or desirable.

Research Question
With this understanding, cosmological beliefs and worldview can exert influence in
multiple dimensions of adaptation decision making, most importantly for this research in judging
both efficacy and desirability of adaptive actions. Perceptions of climate change are further
complicated by the variety of different factors addressed earlier in the chapter including the
nature of the threat, cognitive biases, and overall vulnerability. While an understanding of
technological and financial constraints on adaptive responses in indigenous communities is
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obviously important, this issue is beyond the scope of this particular research. This research
question- How do Andean cosmological understandings of the natural world influence their
understanding and responses to climate change- focuses instead on the role of values and
worldview in shaping human behavior. The next chapters of this thesis will provide a unique
case study of how conceptions of weather, climate, and interconnections among the land and its
human and non human inhabitants influence adaptation decisions in the research communities.
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The land and subsistence
The Cusco region is considered a hotspot for biological diversity and is recognized as the
center of origin for the potato, the crop that remains to this day the most important staple food
for the majority of indigenous inhabitants (Zimmerer 1996, Brush 2004, Allen 2002). In some
areas potatoes provide up to 70% of total calories in people’s diets (Brush 2004:102). Over
thousands of years farmers have bred and selected a vast number of varieties well-suited to the
many different microclimates and altitudes that make up their home. Zimmerer (1996) estimates
that up to 5,000 landraces of native potatoes still exist in the region. The highly limiting and
risky nature of mountain environments and climates has been a significant factor in shaping
traditional subsistence strategies based on this high diversity, scattered agricultural plots, and
communal management of resources (Rhoades and Thompson 1975, Brush 1985, Hellin and
Higman 2005).
Various strategies for exploiting the multiple vertical ecological zones of the Andean
slopes have been described in the literature, commonly dubbed “verticality.” The four common
variations on verticality include the compact or generalized strategy in which contiguous vertical
zones are exploited by one ethnic group, the archipelago strategy in which one ethnic group has
non contiguous territories among which products are exchanged, the extended strategy in which
one ethnic group specializes in one zone and trades with another, and mixed in which some
variation of the previous three strategies is pursued. In all strategies, community self sufficiency,
risk minimization, and cooperation are emphasized above production maximization (Brush and
Guillet 1985, Rhoades and Thompson 1975).
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Scientifically speaking, mountains are considered to be ecologically sensitive and highly
responsive to even slight changes in temperature (Parish and Funnell 1999). Small shifts in
temperature and precipitation can potentially lead to drastic movements in the altitudinal
zonation of ecosystems, causing some species to disappear entirely or to move into much smaller
areas, profoundly impacting the people who depend upon them (Galvin et al 2001, Parish and
Funnell 1999). However, mountain peoples have a long history of dealing with difficult and
unpredictable climatic conditions and have long relied on vertical and regional movement of
people and goods and risk minimizing behavior in order to adapt to these changes.

The people
The indigenous people who inhabit the Andes make up roughly 45% of Peru’s total
population and are mostly concentrated in central and southern Peru (U.S. Department of State
2010). In rural areas, over 78% of indigenous people live in poverty according to the World
Bank and 40% are considered to be extremely poor (World Bank 2005). As previously
mentioned, the indigenous people who inhabit these areas have traditionally practiced some sort
of subsistence lifestyle based around farming, pastoralism, or a mix of these two strategies
(Brush 1985, Campbell 2006). Communities are typically organized into ayllus, a form of
organization that emphasizes the importance of community and reciprocity among fellow people,
crops, animals, and the environment. (Vasquez 1998, Allen 2002). The potatoes they tend, the
animals they raise, and the glaciated peaks that dominate the landscape (many of which are
rapidly disappearing) are all considered sentient and equal within the ayllu (Bolin 2008,
Rhoades, Rios and Ochoa 2007, Appfel-Marglin and PRATEC 1998). This lack of separation
between man and nature is one of the fundamental characteristics of Andean culture, and one that
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can be seen in cosmological understandings of proper functioning of both the natural world and
the human body which rests upon mutual nurturance and maintaining balance among all beings
(Vasquez 1998).
All three of the research communities are located within the Potato Park, a loosely
structured organization of six communities within the Pisac district. The Park was born of the
partnership between the International Institute for Environment and Development (IIED) and
Asociación ANDES, a Quechua-Aymara association for sustainable livelihoods governed by a
general assembly largely composed of indigenous members. The Potato Park was officially
opened in 2000 as a “Community Conserved Area,” defined by the Argumedo and Pimbert
(2005:7) as a “natural and/or modified ecosystem containing significant biodiversity values,
ecological services and cultural values, voluntarily conserved by indigenous, mobile, and local
communities through customary laws or other effective means.” Although neither the research
nor the researcher had any official relationship with Asociación ANDES in this study (the field
assistant, however, does work for ANDES occasionally as an assistant) the fact that the
communities all receive considerable foot traffic from tourists, developers, activists, and
researchers is relevant in understanding the context of the research.
Bebbington (1996a) notes that the rural popular movement in Latin America has shown
particular strength compared to others worldwide, and the significance of indigenous identity in
their formation and grounding principles is unique. Indigenous organizations can accomplish
things that smaller communities and households cannot; their size and influence give them clout
in negotiating fair market relationships, pooling resources provides the economic feasibility to
engage in product transformation, marketing activities, and technology development; and they
are attractive to wealthy international donors (Bebbington 1996a, Hellin and Higman 2002,
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Young and Lipton 2006). This has certainly been the case with the Potato Park communities and
Asociación ANDES, which has organized and facilitated numerous activities designed to boost
income for the local communities including the development of cooperatives dedicated to selling
soap and medicinal products, a restaurant for tourists, and a weaving cooperative. Because of
their grounding in principles of indigenous identity, these organizations frequently serve as
mediators between two worlds, feeding new knowledge into rural communities and adapting it to
traditional practices (Bebbington 1996a)
This interaction between indigenous community members and non indigenous outsiders,
whether through well meaning social scientists and activists or rabid and ruthless developers,
must be understood in the context of the long history of racism and discrimination in the region.
Since the arrival of the Europeans2, indigenous populations have struggled for respect and
equality in their own home country, the majority of which is now populated by the descendents
of the Spanish conquerors and their mestizo offspring. As Valdivia (2009) points out, no matter
how hard an organization tries to leave power and decision making in the hands of indigenous
constituents, they are still spreading messages throughout the community whether consciously or
not. The very presence of an organization like ANDES implies certain beliefs about the state of
local communities themselves and their relation to the outside world, about the adequacy of their
lives and modes of subsistence, and the fact that they need an outsider to come and show them
what to do. These beliefs are certainly not missed by the indigenous populations with whom they
work (Appfel-Marglin and PRATEC 1998). Valdivia (2009) explains that the indigenous rights
movement in Peru, when compared with the neighboring Andean countries of Ecuador and
Bolivia, is relatively underdeveloped, the effects of which he believes can be seen in
2

Of course this is not meant to imply that life before Europeans was an egalitarian paradise; living under Inca
conquerors was surely no picnic and that was only the last of a long line of expanding states to exert control over
your average everyday farmer trying to make a living.
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significantly less emphasis on maintaining a distinct indigenous identity within traditional
Peruvian communities. He believes that this has made indigenous populations more eager to
embrace scientific notions of climate change in the hopes of shedding an identity that is still
perceived among indigenous people themselves as being something to hide, rather something in
which to take pride, especially when interacting with non indigenous people.
Economically speaking, much of the Andes has experienced a general state of stagnation
for much of the past century, restricting potential growth and profits for rural and urban residents
alike (Bebbington 1996a). Additionally, there has tended to be a general bias towards urban over
rural development in Andean countries, and the few programs designed to benefit rural residents
are often underfunded and are highly unequal in geographical and social reach (Zimmerer 1991).
There has tended to be a trend towards privatization of Latin America, and the liberalization of
markets has made it difficult for local farmers to compete with large scale agribusiness
(Zimmerer 2002, Bebbington 1996a, Bebbington 2001). These changes have been accompanied
by the privatization and individualization of land rights, facilitating the concentration of land,
capital, and knowledge in the hands of agribusiness as opposed of peasant communities, making
traditional communal management more and more difficult (Deere and Leon 2001; Postigo,
Young, and Crews 2008).
Modernization brought largely by markets, new technologies, and development schemes
has resulted in increased availability of jobs, increased communication, and improved health care
and education. Although these changes have obviously brought benefits to communities, the long
term and less obvious implications on the future and sustainability of livelihoods have been
questioned (Young and Lipton 2006, Bebbington 1996a). For example, many researchers are
concerned that significant traditional knowledge necessary for coping with short and long term
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change is being lost as younger generations spend more time in schools and frequently migrate
away from the community to take wage paying jobs in cities (Young 2002). Finally, increased
contact with globalized urban centers has sparked new needs for consumer goods such as radios
and cars that were absent a few decades ago, placing further stress on household budgets already
strained without having to deal with climate related agricultural and livestock failures (Hellin
and Higman 2005). In this research, one respondent specifically mentioned that the new expense
of paying for electricity was straining her finances.
Although agricultural production for some combination of either subsistence or markets
is still common throughout the Andes, it is by no means the only way of making a living. In the
research communities, there is an increasing focus on producing textiles for tourists and,
occasionally and less desirably, migrating in search of jobs. This has become a popular option
across many regions in Latin America as growing populations face increasing land scarcity and
parents are unable to pass on sufficient land to their children (Bebbington 1996a; Campbell
2006; Stoorvogel, Antle, Crissman 2004; Postigo, Young, and Crews 2008). Off farm income
also provides a valuable buffer against volatile prices for goods produced on the farm and
provides cash needed to purchase consumer goods and provision of basic health care (Hellin and
Higman 2005).

The climate
Distinctly wet and dry seasons characterize the annual rhythm of the Andean world, with
dry, cold winters and rainy, warmer summers. Food production tasks- sowing, weeding, hillingup of potatoes, harvesting, storage, transformation, and consumption- all revolve around this
annual climate pattern (Figure 3-2). Farmers use a diverse array of signs to help predict
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precisely when these shifts will occur as well as the nature of the shifts for each particular year
(since a certain amount of variation in intensity and timing is normal and expected from year to
year) including appearance of celestial bodies, flowering and abundance of wild plants, behavior
of wild animals, and dreams (Rivera 1998; Orlove, Chiang, and Cane 2002). However, this
annual cycle regulates more than simply agricultural tasks. In this agrocentric society, Zuiderma
(1992) explains that the annual calendar, which revolves around observations of the cyclical
movement of the sun and other celestial bodies, is used to regulate ritual and social activities
throughout space and time and that this, along with kinship, is the primary tool used to organize
cosmology. According to the Inca, rains are attracted to the heat of the sun, thus linking annual
patterns of precipitation to normal procession of the celestial bodies (Zuiderma 1992).

Figure 3-2: Annual cycle of weather and agricultural tasks
Source: Rivera 1998:81
Since the purpose of this thesis is to examine indigenous perceptions of climate change, a
review of what is known in the scientific community about climate change in the region is
warranted. Although scientific knowledge about climate change is growing exponentially every
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year, one area that remains especially fuzzy is climate change in mountains, especially
mountains located in developing countries. Data from these regions are notoriously lacking for a
number of reasons. Firstly, it is just difficult to get expensive and awkward climate monitoring
equipment up in extremely rugged terrain, and almost equally difficult to access and maintain
them (Barry 2000, Barry 1992). Secondly, mountain regions are frequently home to less
economically valuable land and, consequently, frequently marginalized social groups who are
considered less important, or at least a lower priority, than their lowland neighbors (Price 1994;
Ives, Messerli, and Spiess 1997). Finally, weather and climate in mountains is inherently more
complicated than that in the lowlands: complex topography produces equally complex
microclimates, and data in the high mountains does not necessarily mirror regional trends
observable for South America as a whole (Salzmann et al 2009; Beniston 1994; Beniston 2003;
Barry 1992; Beniston, Diaz, and Bradley 1997).
The Peruvian Meteorological Office (SENAMHI) owns own several long term records
(those greater than 40 years) and a larger number of shorter term records for the Cusco and
neighboring Apimurac regions, but these are riddled with frequent gaps in both space and time
(Salzmann et al 2009). In general, the evidence that does exists points to a general warming trend
for the tropical Andes, although there is disagreement over whether this warming is more
pronounced (Vuille et al 2003) or less pronounced (Bradley et al 2006) at higher altitudes. There
also appears to be different patterns in the North of Peru (more warming) than the South (less
warming) as well as between eastern (less warming) and western slopes (more warming) of the
mountain. Unfortunately for the research site, the data from Southern Peru is acknowledged to be
exceptionally scanty (Salzmann et al 2009). It is difficult to get any statistically significant trends
for the region at all, although recent research indicates slightly drier conditions in the region

28

overall, with decreases in precipitation for the typically rainy summer and increases during the
typically dry winter. Beyond this, trends appear weak and insignificant.
Partly because of this relative absence of quantified meteorological data, scientists have
largely relied on proxies for estimating long term climate change, most popularly glacier
monitoring either directly through personal observation or indirectly through satellite images. In
the tropical Andes of Peru alone, 10 glaciers have been monitored since 1932. From the
beginnings of monitoring until 1994, all glaciers had retreated between 590 and 1910 m (Ames
1998 in Salzmann et al 2009). In his work in the communities surrounding the formerly glaciated
peak of Cotacachi in Ecuador, Robert Rhoades et al (2007) incorporated paintings and travel
photos from early explorers dating back as early as the late 19th century to trace the retreat of the
glacier in years before the introduction of satellite images. Vergara (ND) reports that
between1970 and 1997, glacial area declined by 22% in Peru. The retreat and disappearance of
glaciers has reverberated through the social and ecological landscape inhabited by the indigenous
Quechua people. Because glaciers are a critical component to the entire mountain ecosystem,
their disappearance can affect many facets of the local environment including changing patterns
of vegetation, changing locations and sizes of water sources, the disappearance of long known
animals and plants, and the appearance of new ones (Steinberg, ND). It is perhaps significant that
none of the three communities in this study were located within viewing distance of such a large
and culturally significant glacier as Cotacachi. The possible role of glaciers in influencing
perception of climate change has yet to be widely addressed by researchers, but has been
insinuated (Beniston et al 2004) and is currently being investigated by Orlove (2010) in the
Cordillera Blanca region of Peru (north of the research site).
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This gap in the scientific record of southern Peru only underscores the importance of
research that explores local perceptions of climate change. Even in regions not complicated by
complex and heterogeneous topography, researchers have noted that the averages and trends
reported for regions can be dangerously misleading. For example, in their study of maize
production across Africa and Latin America Jones and Thornton (2003) find that predicted
decreases in production for the region (both estimated around 10% from the period of 20002055) mask enormous spatial variability, with some regions experiencing production increases of
up to 100% and others with production predicted to decline to nothing. In this sense, regional
estimates have little relevance for the individual farmer who must make decisions based not upon
aggregated averages but actual conditions in his or her field. With science not yet caught up, the
local residents who live and breathe the climate everyday are perhaps the best source of
information for the next generation of farmers as well as researchers attempting to understand,
mitigate, and facilitate adaptation to climates that do not necessarily change uniformly or
predictably.
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CHAPTER 4: METHODS AND ANALYSIS
Research methods
This research was conducted in three indigenous communities in Pisac district of Cusco, Peru
located in the Andean highlands of southern Peru in late July and early August of 2009. This site
was chosen for two main reasons: firstly because of the population’s significant experience
coping with climatic and environmental stress and, secondly, because tropical mountain ranges
have been identified as some of the most vulnerable socio-ecological systems in the world to
global climate change. Mountain communities have been described as exceptionally vulnerable
to climate change due to their extreme environments, social marginalization, and close
relationship and dependence upon the natural environment (Crate 2008, Parish and Funnell 1999,
Rai and Gurung 2005). Researchers also predict that climate change will be most severe in the
tropics, through which the majority of the Andean cordillera (including the proposed research
site) passes (Barnett et al 2005).
Semi-structured interviews were conducted with 24 respondents in the communities of Cuyo
Grande, Chawaytire, and Pampallacta in July and August of 2009. All communities were located
within walking distance of no more than half a day from the others. Interviews were conducted
in Quechua with the help of a field assistant from Cuyo Grande and audio-recorded digitally.
Two interviews were conducted with Peruvian scholars in Cusco who were also working on
issues of climate change adaptation in the region, providing a valuable etic viewpoint from those
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directly engaged in long term research with local populations. This project was approved by the
University of Georgia Institutional Review Board’s Office of Human Subjects.
Because the objective of the research was to gain an understanding of how indigenous
farmers perceive and experience climate change, questions were constructed to be open ended in
order to avoid biasing responses with my preconceived notions about climate change in the
region. In the interest of allowing unexpected themes to emerge, participants were given freedom
to identify and discuss issues that they personally believed to be the most important regarding the
existence and impacts of climatic changes. Respondents sought were male and female adult
farmers. From these restrictions, the field assistant, a resident of Cuyo Grande, was given
freedom in selecting respondents who were willing to participate in the study. In total, the final
sample includes 24 adults ranging in age from 21 to over 80 years. The majority of respondents
were female, perhaps because the gender of both this researcher and the fellow female field
assistant facilitated recruitment of female over male respondents. The profile of the respondents
by town of residence is detailed below
Table 4-1: Profile of respondents by village, gender, and age
*Includes two older females who did not remember their age. I estimated their ages at 65
for this calculation
# of Males

# of Females

Average Age

Age Range

Cuyo Grande

2

7

49

24 - 99

Chawaytire

2

6

39

25 - 50

Pampallacta

2

5

47*

21 - 70

Interview questions were divided into three general categories including (1) descriptions
of climate changes, (2) responses to climate change, (3) general concerns about climate change.
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After obtaining consent to participate (University of Georgia Institutional Review Board’s Office
of Human Subjects), respondents were asked about their experience of climate change. Specific
questions addressed the nature and length of changes, explanations of changes, the possibilities
of climate change in the future, and where they got information about climate change (such as on
their own, or through a radio program or a neighbor) (Appendix A). Respondents were asked
how, if at all, they were changing their agricultural strategies because of climate change and
whether they ever thought about moving away from their homes to seek work elsewhere. Finally,
respondents were asked to discuss whether they were worried about climate change, and what
other worries they were simultaneously coping with. Interviews ranged in duration from five to
15 minutes.

Data analysis
The research data was analyzed for thematic content using the grounded-theory approach.
Grounded theory is a primarily inductive approach to analyzing ethnographic data, in this case
transcribed and translated interview texts. Instead of identifying a priori themes expected to
emerge and then looking for them in the text, the researcher allows themes to emerge from the
text from repeated readings, becoming increasingly “grounded” as analysis proceeds. Although
this approach of course cannot (and does not claim to) eliminate all researcher bias, it is a
method well suited for exploratory research in which a researcher is not attempting to confirm a
preexisting theory or hypothesis (Bernard 2006).
This method represents a more qualitative than quantitative approach. It is less concerned
with identifying and tabulating exactly what people say and do and focused instead on
uncovering implicit beliefs and understandings that lie beneath what may initially appear to be
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relatively simple and objective statements. Maxwell (2004) identifies the strength of qualitative
analysis as one that seeks to understand how people make sense of phenomena and how this
perspective informs their actions, rather than just what happens and what people do, a goal much
in line with that of this research.
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CHAPTER 5: RESULTS AND DISCUSSION
Although the initial focus of this project centered on understanding whether varying
perceptions of climate change influenced agricultural strategies, the process of interviewing and
analysis quickly revealed that my questions were failing to address what my respondents most
wanted to talk about regarding climate change. As more and more respondents spontaneously
mentioned issues of health and illness in various contexts, the existence of an intimate
interweaving of climate change and notions of individual, community, and environmental health
began to take shape. As a result, I shifted my main research question to focus on how
cosmological understandings of the environment and the body influence understanding and
responses to climate change. This chapter explores the results of this process and is divided into
two major sections. Section one, the results, focuses on extracting the more objective and
pertinent data from the interviews including what aspects of the climate respondents perceive as
changing, impacts on life and livelihood, and actions taken in response. Section two consists of
qualitative analysis and interpretation of information presented in section one, focusing on
analyzing responses to gain a better understanding of how respondents are making sense of what
is happening, and how this perspective informs the actions discussed in section one. This will
support the hypothesis that cultural beliefs influence understanding and responses to climatic
changes and provide a detailed case study of this process at work in the southern Peruvian
Andes.
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Changing climates, changing lives: “We think that we are not in our own town”
Observing climatic changes: increased intensity and unpredictability of weather
Although often casually referred to as “global warming,” any scholar of global climate
change knows that warming is far from the only impact being experienced by people across the
globe. The respondents in this study were quick to identify many of the other trends that have
been noted by climate scholars working in the Andes and across the world, most notably
increasing intensity and unpredictability of climatic phenomenon.
In discussing perceived climatic changes, descriptions were frequently framed in
extremes: respondents reported more heat, more cold, more wind, more rain, and more intense
sun. Upon further elaboration, many compared the current climate to that which they
remembered from their childhood which, if mentioned, was always described as better, with
everything “coming in its time,” good production of crops, and weather that was more templado.
Most respondents reported changes as quite significant, frequently prefacing descriptions with
modifiers such as “very,” “totally,” and “a lot.” One woman, aged 38, explained “We think we
are not in our own town.” Another, in response to a question about how much longer she thought
the climate would change replied “I don’t know how much more it could change.” In these
statements, both of these women emphasize the extreme and disorienting nature of the climate
changes they had experienced, a theme that seemed to recur frequently throughout the
interviews.
In addition to more extremes, the other most frequently mentioned observation was
weather phenomena- specifically frosts and precipitation- “coming out of time.” In this region of
the Andes, the year is typically divided into distinctly wet and dry seasons around which the
agricultural calendar and tasks neatly revolve (Rivera 1998). The Andean winter, from April
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until October, is characteristically cold, dry, and sunny while the summer, from November until
March is warmer and wetter. I was able to experience some of this increasingly erratic and
unpredictable precipitation myself during my month in Cusco, when it rained several times and
was frequently overcast in July. Respondents reported that not only are the rains coming out of
time, but the frosts as well. However, unlike the unusual presence of rain in the winter, what
respondents were worried about regarding frosts was their unusual absence at the time of the
interviews.
When asked how long the climate had been changing, respondents gave varying
responses. Of the fifteen who gave a response in years, the average number of years climate had
been changing was 3.2 years (mode of 2.25, median of 2.5, minimum of 1, maximum of 10).
These responses were somewhat surprising given the time frames cited by scientists and
elaborated in Chapter 3 of this document that have traced the gradual but persistent retreat of
glaciers since at least the 1930s (Salzmann et al 2009). It is perhaps significant that none of the
three communities in this study were located within viewing distance of a large and culturally
significant glacier, although one respondent did mention observing the retreat of the Ausangate
glacier in response to the question of why she believed the climate was changing. Ausangate is a
large and very culturally important glacier located roughly half a day’s journey from the Potato
Park communities that has been well studied by researchers interested in both the social and
natural aspects of climate change in the region. Although once completely white, Fraser (2009)
reports that it is now streaked with gray where bare rock shows through the melted ice3. One
other respondent mentioned retreat of non-specified snowfields. The possible role of glaciers in
influencing perception of climate change has yet to be widely addressed by researchers, but has
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The glacier is the site of an annual ritual pilgrimage known as Qoyllur Rit’i. Part of the ritual traditionally entailed
removing and carrying home a chunk of ice from the glacier, a practice that has since been halted due to concerns
for the rapid retreat of the glacier (Fraser 2009).
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been insinuated (Beniston et al 2004) and is currently being investigated by Orlove (2010) in the
Cordillera Blanca region of Peru. It is not known how many community members participate in
the annual pilgrimage, but it is possible that more people did not mention this phenomenon
because the question asked in the interviews “Why do you think the climate is changing?” was
frequently misunderstood and responded to with a repeated list of how the climate is changing,
such as “Because of a lot of cold and heat,” (respondent #15) “Because there is a lot of rain, a lot
of sun” (respondent #9).
Although the majority of respondents gave numerical estimates of how many years they
believed the climate had been changing, several respondents said they either did not know at all,
or qualified their responses with a degree of uncertainty. Instead of giving a specific estimate,
several respondents emphasized that the climate had been changing much more noticeably in the
past few years implying perhaps that the surprisingly short time estimates given in years by other
respondents represent not total time the climate has been changing, but the noticing of increasing
rates of changes in the past few years, in itself an important observation.

Impacts of climate change: agriculture, health, and livelihoods
These perceived changes have posed numerous challenges to the respondents. Climatic
changes reported have impacted the ability of the respondents to successfully produce and store
acceptable levels of crops and livestock, and the more extreme weather has brought more disease
to their communities, affecting the respondents themselves, their crops, and their animals. In
response to this, many have reduced the scope of their farming or are seeking other profitable
livelihoods, yet nearly all show a strong desire to remain in their home communities.
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Without prompting, participants were quick to discuss the agricultural ramifications of
climate change. They mentioned many agricultural challenges that had accompanied climatic
changes thus far, including increased incidences of disease and appearance of new diseases (for
crops, animals, and humans), difficulty in timing activities, decreases in production levels, and
difficulty in storing products due to both diseases and unpredictable weather.
Increasing unpredictability of precipitation and frosts is one of the greatest challenges
faced by Quechua farmers and has significantly impaired production. In an area reported to be
getting generally drier by both scientists and local residents alike, more rain of at any time might
initially be viewed favorably but, as any farmer worth his salt knows, it is not just quantity but
intensity and timing that count when trying to coax crops from any environment, especially one
as marginal and challenging as the high Andes. Planting of potatoes, the most important crop
both culturally and calorie-wise in the region, is carefully timed to coincide with certain
predictable periods of appropriate temperature and precipitation. The wet season typically
coincides with the Andean summer, ranging from October to April, while the winters are bitterly
cold and dry. Timing of potato planting around late August is designed to maximize production:
farmers want to get potatoes in the ground as soon as possible to give them the most time to
mature before early frosts the following fall, but not before the harsh winter is well on its way to
over, and not too early that the freshly sown potatoes will have to wait too long for the first rain
to fall (Coscio 2009, Rivera 1998). Recently, respondents have also been planting new potatoes,
the moniker given to the non indigenous introduced varieties of potatoes that have different
tolerances and requirements for environmental conditions during germination and maturation.
Although typically sown around the 15th of June to coincide with the cold, dry weather, this year
respondents had not yet been able to get their new potatoes in the ground. The increasing
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unpredictability of these events whose timing is crucial to proper growth of food crops is one of
the most serious climate related challenges that these farmers face.
Similarly, in an area where nearly all respondents lamented over increasingly cold
weather, the absence of frosts might be mistaken for a good thing. However, farmers rely on the
frosts to make ch’uño, a type of freeze dried potato that requires long stretches of cold and dry
weather for proper processing. Production involves leaving potatoes outside on the ground for
several days, exposing them to alternating cold frosts at night and strong sunlight the following
day. The formation and subsequent breakdown of ice within the potatoes both reduces water
content and removes bitter tasting glycoalkaloids. After several days, trampling the tubers
underfoot removes any remaining water and, once cleaned, the potatoes can be stored for several
years, making it especially important for food security in an area considered marginal for crop
production (Tapia and De la Torre 1998). The absence of frost at night and the occurrence of
precipitation when potatoes are supposed to be drying both impede this process.
Erratic rainfall is potentially dangerous not only for crops and livestock but for human
health as well. At 13,000 to 14,000 feet above sea level, this region has always experienced bitter
cold and is considered one of the most biologically challenging settings for humans in the world
(Baker 1969). The treeless slopes of the harsh mountain environment provide neither fuel for
heating houses nor protection from the cold winds that residents report now whip through their
villages during the coldest months, “almost [taking] us away” (respondent #5). The combination
of more intense cold, increasing wind, and the appearance of precipitation in the winter months
reported by the respondents threatens not only the survival of crops in the ground, but of the
local residents who are increasingly struggling to stay warm and healthy. Respondents frequently
attributed increases in illness for themselves and their children to winters that have been made
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worse by the unusual appearance of wind and rain during this cold, but normally calm and dry
season. A similar pattern was reported by Annie Kelly (2010) in the Huancavelica region of the
Andes, where people reported increasingly extreme winters. Increasing cold combined with
flooding, winds, and poverty have contributed to increasing frequency of pneumonia, bronchitis,
and hunger. In the district of Puno (bordering Cusco to the south) the last winter was
accompanied by a spike in child mortality, with more than 300 children dying in May of the last
year from the cold (Kelly 2010)4.

Responding to climate change
When asked whether they were altering their agricultural strategies in response to climate
change, the biggest change that seemed to come up repeatedly was that people are working less.
Some people have given up farming altogether in favor of textile production (although not all
can afford the start-up capital to do this), while others report planting smaller amounts of land.
Several mentioned that with the rains coming in the dry season this year they have not yet been
able to plant new potatoes. (The planting of new potatoes typically takes place around the 15th of
June, and this interview took place on the 28th of July, a serious and significant delay). However,
besides one respondent who mentioned planting potatoes at higher altitudes as a result of
increasing temperatures, no one mentioned any specific changes in strategies in response to
climate change except “waiting for it to normalize,” planting less, or giving up agriculture

4

The absence of frosts suggests that it is possible that the area is not actually experiencing a dip in temperatures, but
that winters just seem colder because of the unusual appearance of winds and rain during the coldest months. Of
course this in no way disqualifies their observations of increased overall. In fact, it is a prime example of why local
studies of indigenous perceptions are so important in order to properly address the actual problems being
experienced by local residents, and not those hypothesized by scientists (even if they are supported by strong
meteorological data).
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altogether (although being a newcomer and a gringa female conducting relatively short
interviews it is quite possible that they did not think that I would be interested in such details).
Largely because of widespread increasing difficulties associated with timing of
agricultural tasks, a significant body of literature has grown that addresses the use of seasonal
forecasts as an adaptive strategy to facilitate selection of optimal planting times (Batterbury
2008, Grothmann and Patt 2005, Roncoli 2006). Although a few mentioned receiving
information over a television or radio, when asked where they got any information about climate
change the majority responded with some form of “I just notice on my own.” I was surprised by
this response because of these community’s locations in the Potato Park, a group of communities
that are directly engaged with a local non-governmental association (Asociación ANDES) and
see lots of foot traffic from Western scholars engaged in climate research.
Although no one mentioned the use of scientific forecasts, several respondents mentioned
cabañillas, (more commonly known as cabañuelas in other areas of Latin America), a panHispanic forecasting technique used to predict weather for the upcoming year. Although more
detailed explanations of how the technique worked were not elicited in the interviews, the
practice is widespread throughout Latin America and generally involves using weather in the
first month of the year (in this region, they begin with the month of August because this is
considered the beginning of the agricultural calendar) to predict weather on monthly time scale
for the upcoming year. The process is somewhat complicated and variable from location to
location, but generally involves using the weather on August 1 as representative of the weather in
January, August 2 with the weather in February, and so on down the line (for example if it is
sunny on August 1, that means the weather will be good in January). On the 13th of the month,
the count begins again in reverse with August 13 representing December and August 14
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representing November. The remaining seven days are spread out over the 12 months, and the
predictions for each of the months are averaged. Two informants specifically remarked that these
forecasts were more accurate than those of the scientists, which was the only mention of
scientific forecasts at all.
Despite the relative lack of discussion concerning specific changes in agricultural
strategies, all respondents expressed significant worry concerning the increasing difficulty of
making a living in their home. With production down, the population growing, weather getting
more intense and unpredictable, and increases in the frequency of diseases for crops, animals,
and humans alike, respondents certainly do have many things to worry about. Not a single
respondent had anything positive to say about the state of their village until they were asked
whether they would consider moving away from their home because of climate change. Out of
24 respondents, only five reported any desire to move. The rest were adamant about their desire
to stay in their community. Some mentioned possibly leaving for a short period of time (such as
one year) and then returning, and one mentioned that those who had left had since come back.
Those who elaborated on their desire to remain in their community tended to focus on one of
four reasons: that the clima is in other places too and therefore inescapable; that their home,
family, or community is here; that things are worse in other communities (issues mentioned
include more poverty and earthquakes), or their faith in God. The quickness and pride with
which they defended their homes was initially surprising given all the negative things they had to
say in other parts of the interview and is one of the issues that will be addressed in the following
section.
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Pachamama is tired: climate, disease, and disharmony in the Andean world
While the prior section focuses on reporting changes observed by the respondents and
actions taken in response, this section is centered on a qualitative analysis of these responses
based in an understanding of Andean cosmological beliefs about the functioning of the natural
world and the human body. The thesis of the argument- that Andean cosmological beliefs
influence how climate change is experienced, understood, and reacted to- is examined in detail in
this section. I hypothesize that Andeans see the natural environment, which includes their crops
and livestock, as intimately connected to their own bodies, and understand disturbances in the
form of illness and unfavorable climatic events as manifestations of disharmony within this
larger system. In this sense, climate change is experienced as not only a troubling change in
weather patterns, but as a symptom of a larger problem that has origins and connections outside
of the detached meteorological sphere conceptualized by Western science. This understanding of
the problem leads to priorities and solutions that are broader and somewhat different from those
embraced by non-Andeans. This section will review the data and my interpretations, tracing
connections between the interview texts and Andean beliefs that support the thesis discussed
above as well as illuminate several aspects of the interviews that emerged as unusual or
unexpected.

Celestial bodies and natural rhythms: a world interrupted
As mentioned in the previous section, many informants mentioned more intense heat and
sunlight, a comment that I initially classed as not unusual, surprising, or unexpected. Somewhat
more mysteriously, however, several informants also mentioned the days becoming shorter. An
older woman who did not remember her age [respondent #18] reported that “When I was a girl, it
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was not cold. When it rained, it was warm…before the day was long and now it is short.” A 33
year old woman [respondent #5] explained that “ I notice [the climate changing] on my own
because of the sun, it turns around fast…the day is short, it is not like before- long.” Although
initially quite puzzling, when one considers that rain typically comes when the day is long (in the
Andean summer from October to April), it is possible that this somewhat cryptic observation
could be accounted for when one takes the unexpected appearance of rainy weather in the short
days of winter into account. In other words, the unexpected appearance of rain in the dry season
is not merely an anomalous event, but linked to a disruption of the celestial rhythms that govern
all aspects of the Andean life and livelihood, as detailed in the agricultural calendar presented in
Chapter 3 of this document.
Celestial bodies in general and the sun in particular are of extreme importance in the
traditional Andean calendar and cosmology (Orlove, Chiang, and Cane 2002, Rivera 1998, Urton
1981, Zuidema 1992). Allen (2002:36) explains that humans are believed to derive their
existence from the sun: “the daily presence of the sun’s light and heat is felt to be intimately
connected to normal social life and to the very existence of the human race. The previous world
age, inhabited by a race of giants was lit only by the moon…if our age is succeeded by another,
this new era will have a different sun and a different race of beings.” The sun is understood to go
through annual cycles, which are intimately tied to the rhythm of dry and wet within the Andean
year. Ethnohistorians claim that at least part of this emphasis on the importance of the sun dates
back to the time of the Inca, when pillars were constructed in Cusco in order to track the position
of the sun on the horizon to determine the best periods for planting. This observation is also
complemented by traditional Andean understanding of the transition between day and night.
Urton (1981) explains that in traditional Andean cosmology the sun, after setting, travels under
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the earth through the underground waters of the Vilcanota (known as the “sacred river” in the
region) back to the east, from which it drinks to gain strength. During the dry season that usually
coincides with the winter months of May through August, when there is less water to drink, the
sun is weak and its shine less bright. Furthermore, the rains are believed to be attracted to the
heat of the sun (Zuiderma 1992) This understanding of celestial movements would support
observations of more intense sunlight during winter months that have been unusually rainy.
The significance of this interpretation, if correct, lies in its implication that respondents
are attributing cosmological significance to shifts in weather patterns. Urton (1981:7) explains
that all societies have some type of calendar because the alternative is “economic, political, and
psychological chaos.” These observations, combined with the increasing unpredictability of
meterological events testifies to climate change as a process that is not only a troublesome shift
in weather, but an extremely discombobulating and troubling phenomenon that seems to be
mixing up not just the weather, but the entire world. It is not a stretch to see how the mixing and
increasing unpredictability of previously seasonal climatic phenomenon that are closely tied to
understandings of how the universe operates could produce a sort of psychological chaos leading
to larger questions about cosmological significance of events that, in Western understanding,
have a purely scientific explanation.
Indeed, three respondents mentioned a Higher Power when asked either why they thought
the climate was changing or whether they would move away from their homes because of
climate change. A 33 year old man mentioned “I think it is a test of the creator” (respondent #7).
A 50 year old woman explained “I would not move since I believe in the Lord. I will only wait
until he returns” (respondent #11). A 23 year old woman linked the climatic changes directly
with cosmological significance: “According to the Bible everything will dry up so that is already
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beginning” (respondent #19)5. On a related note, when asked how much longer they thought the
climate was going to change, respondents were very reluctant to speculate. While some gave
very short time estimates (one year), the majority said either they do not know or they cannot
know, perhaps implying an inability to know the future or forecast climate conditions based on
the attribution of changes to spiritual rather than natural causes.
In addition to corroborating the hypothesis that people are attributing cosmological
significance to climatic changes, the belief in an active role of a higher power in climate change
is potentially important for understanding how people perceive their own ability to adapt
perceived changes. As mentioned in the second chapter of this document, social scientists
studying adaptation to climate change have recently begun to focus on the importance of
perceived personal efficacy in adaptation (Grothmann and Patt 2005, Wolf et al 2009). Stripped
down of jargon, this simply means that people must have not only have adequate financial and
social resources (and perceive themselves to be at risk) in order bring adaptive practices to
fruition, but they must believe that their actions will be effective against the perceived threat.
In the Western world, it is commonly (although certainly not universally) believed that
climatic changes can be understood scientifically and attributed to, if not human choices and
actions, at least to natural processes independent from the general moral state of humanity. This
is not necessarily the case in outside of the Western world, a trend observed by social scientists
studying climate change in various locations throughout the world (Salick and Byg 2007,
Vedwan 2006). In his work in Cotacachi, Ecuador, Robert Rhoades found that especially older
informants attributed the disappearance of the glacier and associated warming to punishment
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Although reference to the Bible (and likely the Lord by #11 as well) shows clear evidence of Western JudeoChristian influences, the topic of religious syncretism in the Andes is one that has received much attention and it has
generally been agreed upon that adoption of some Christian beliefs and practices frequently coincides and
complements rather than replaces traditional Andean cosmology (Kreimer 1990, Abercrombie 1998, Appfel-Marglin
and PRATEC 1998)
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from Mama Cotacachi (the glacier) (Rhoades, Rios, and Ochoa 2007). In fact, researchers have
documented traditions of stories that attribute bad weather to moral failings all across the globe
in regions as far flung and disparate as the Andes (Allen 2002), Papua New Guinea (Sillitoe
1996), the Canadian Arctic (Cruikshank 2005), the Himalayas (Salick and Byg 2007), and
modern Europe (Orlove, Wiegandt, and Luckman 2007).
Understanding the causes that people attribute to climate change is critical to
understanding what they believe to be an appropriate response. If one believes that moral failings
are the cause of climatic changes, as has been thoroughly documented in other areas of the
Andes, the perceived solution lies (at least partially) not necessarily in changing one’s
agricultural strategies, but in righting moralistic wrongs committed by oneself or one’s
community. Bjonness (1986) explains that in her research in Nepal, Sherpas’ reactions to
environmental hazards depended on whether they attributed the cause to a spiritual or natural
force. Responses to a hazard caused by a natural force could include rebuilding a house in a safer
location after a landslide, while responses to an event attributed to spiritual causes would be met
with ritual activity (although of course doing one of these does not necessarily preclude the
other). The point is that responses are guided by what the actors believe will be most effective in
a particular situation, which is assessed holistically. This process, of course, occurs in the
scientific community as well, although beliefs regarding the ultimate cause and appropriate
action frequently differ from indigenous communities.
In this thesis, I hypothesize that respondents do attribute cosmological significance to the
climatic changes they are observing, and that this understanding affects their responses: most
notably the surprisingly little emphasis on altering agricultural strategies and an unexpectedly
zealous desire to remain in their home communities. In addition to the references to celestial
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bodies and a higher power discussed above, I believe that the frequent spontaneous mentioning
of health and disease further supports this hypothesis and illuminates why these responses in
particular were mentioned the most frequently, especially the strong desire to stay in one’s home
community.

Health of the body, health of the land: disease as disharmony
As mentioned previously, health has always been an issue of critical importance and a
biological challenge to people living in the tough and unforgiving environment of the high Andes
(Baker 1969). Across the globe, many researchers have noted that for many people climate
change has brought the introduction of new disease vectors and expansion of habitat favorable to
existing vectors (Beniston 2003, Lindsay and Martens 1998, Crate 2008). Combined with
malnutrition from declining agricultural production (Keil et al 2008), and shifting or declining
distributions of wild medicinal plants (Bolin 2008), climate change has the potential to seriously
affect the health of many of the world’s inhabitants. The fact that health and disease were
mentioned so frequently in interviews was only surprising because none of the interview
questions asked respondents about these topics. Although questions did not specifically address
health, all but two of the respondents made reference to crop, livestock, or human illnesses
increasing with climate change or to the appearance of new illnesses with climate change.
Among these 22 respondents, human illness was mentioned 19 times, crop disease was
mentioned 13 times, and livestock disease was mentioned 7 times. The main concerns were both
an increase in the frequency of disease among all three groups (humans, livestock, and crops)
and the appearance of new, unknown diseases. In crops, “maturation sickness” and worms were
cited as the two biggest threats while diseases in animals varied but generally included fevers,
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diseases of the liver6, and bloating. For humans, the main concern seemed to be increasing
frequency of illness brought about from the colder, windier, and wetter conditions as well as
appearance of unknown diseases.
The frequent mention of issues of health and disease can be better understood in the
context of Andean cosmology, in which health and disease are closely intertwined with their
world view of how the world is structured and functions. Miles and Leatherman (2003:10)
explain that “The Andean landscape is supernatural, social, political, economic, rural, urban,
global, and local. The environment shifts, emerges, affects and shapes health, as do the
constructions of self, identity, family and community of the inhabitants of these multiple
landscapes.” An important assumption undergirding this research and analysis is that culture is
important in understanding a population’s experience, expression, and treatment of disease and
ideas about health and illness. By exploring the uniquely Andean way of understating the
structure and function of their universe, one can begin to see what climate change looks like
through their eyes as well.
In traditional Andean cosmology, health of the individual, crops, livestock, community
members, and environment are all closely interrelated and dependent upon each other. Unlike the
more individualistic philosophy underlying much of the Western world’s understanding of health
and wellness, in Quechua philosophy the body cannot be separated from the landscape just as
individual cannot be separated from the community (Greenway 1998).

6

In the Andean world, the liver is in a certain sense equivalent to the heart in that it is seen as the home of the
essence of the body.
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Figure 5-1: Andean conceptualization of the body.
Source: Bastien 1989:46
Bastien (1989) explains that traditional Andean understanding of the body is patterned directly
by the mountains in which they live. Both the body and the mountainside have a head, a trunk,
and legs just as both are one organic being sustained by the centripetal and centrifugal movement
of sustenance- food and other products on the mountainside and fluids within the body (Figure 51). Air, blood, and fat are the primary and most important body fluids which circulate through
the body and the mountain, pumped by the heart or sonco, in centripetal and centrifugal motion.
With this understanding, when an Andean person says that he or she is sick, there is an implicit
reference to not just his or her individual person, but the well being of the surrounding
environment as well.
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This understanding is deeply grounded in Andean notions of reciprocity. The
environment includes not only the mountain, but the crops and animals that grow on its slopes,
and all are engaged in important reciprocal relationships. Crops and animals are seen not only as
sustenance, but effectively as members of the family. Belief in reciprocity is manifested in four
agricultural relationships: farmer-crop, farmer-deity, farmer-farmer, and crop-crop. The
relationship between farmer and crops means that in exchange for proper nurturing on the part of
the farmer, the crops will yield handsomely (Zimmerer 1996, Rivera 1998). Zimmerer (1996)
elaborates further using the metaphor of a mother and child to explain the relationship between a
farmer and her seed (women are typically responsible for seed saving and sorting in Andean
culture). When choosing seed, a woman will obviously select those with good production
characteristics, but her deeply held sentiments of reciprocity will make her reluctant to “orphan”
any variety, a belief that has facilitated the maintenance of unusually high levels of
agrobiodiversity (Zimmerer found over 100 varieties in one field alone in his research in
Paucartambo, located just east of the research site). Livestock are seen in a similar manner;
Oliveira and Nunez (2000) explain that to Andean people, “animals are like them, they are peers,
brothers, life companions.”
Disease is seen as a manifestation of disharmony among man, animals, nature, and
supernatural beings, all of which coexist in a unified reciprocal web of relationships (Greenway
1998, Oliveira and Nunez 2000, Zimmerer 1996). Zimmerer (1996) explains that damage to
crops is often interpreted as punishment from Mother Earth, displeased with the failure to fulfill
ritual obligations. In this sense, climate change can be understood as not just a meteorological
phenomenon but a symptom of a larger problem- loss of balance in the world. When a Quechua
person says they are concerned with illness, they are expressing concern over more than a
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nagging cough or unexplained fever, but about the direction in which their lives are going. Their
community, their way of life, is sick. Therefore, the frequent mention of illness, when analyzed
together with other references that imply a loss of cosmological order serves to substantiate the
hypothesis that climate change is being experienced as a phenomenon much more serious than a
simple shift in weather patterns.
The link between weather and disease etiology is also informative. Exposure to extremes,
especially cold, wind, and certain dangerous places are all considered sources for disease
(Greenway 1998, Larme 1998). Exposure to cold, especially when it occurs after a rapid
temperature shift or when combined with moisture is considered especially dangerous. Winds are
often associated with more supernatural illnesses such as soul loss or fright (Allen 2002). Skin is
understood to be porous and, in addition to other orifaces, considered to be permeable to ambient
air (McKee 2003). Respondents specifically reported increases in cold weather and winds, and
stressed the seriousness of the appearance of rains in the cold season. The emotional and
physiological imbalances caused by these types of ailments can affect not only the human
sufferer, but the well being of his or her crops, families, and animals (Greenway 1998).
Health is also associated with the consumption of salubrious traditional foods (Larme
1998). Although often valued for their associated prestige, mestizo foods are considered less
healthy than diets based on traditional foods and rich in native tubers (Graham 2003). These
foods nourish the blood and fat, which are considered the primary sources of energy and vitality.
Lack of proper nutrition with traditional foods is frequently perceived as leaving one vulnerable
to disease. Graham (2003) found that in one southern Peruvian indigenous community that
migrants returning to their home villages after a season of mining work are often considered
weak and thin precisely because of relying on a primarily mestizo diet when away from the home
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village. Unfortunately, when faced with production shortfalls and population growth, as
respondents in these communities have reported they are, incorporating mestizo foods into the
diet is frequently necessary (Graham 2009). Indeed, upon the recommendation of my field
assistant (a resident of one of the three communities visited) respondents were compensated for
their time with sacks of rice and sugar, two foods unambiguously classed as non-traditional by
nearly anyone’s standards.
Although people mentioned significant decreases in agricultural production (both in
quantity and quality) as well as storage problems, no one mentioned specifically problems of
hunger or inability to meet their own consumption needs. However, this is not entirely surprising
given my short period of time in the communities. Graham (2003) explains that in Andean
communities, a woman’s ability to stretch resources over the entire year is a trait held in high
esteem. Any inability to adequately provision one’s household with sustenance throughout the
year is conversely seen as a sign of poor management and is hidden from both fellow community
members (and presumably potentially gossipy visiting anthropologists) with the utmost secrecy.
This desire for secrecy, however, runs deeper than protecting the pride of good household
management skills. In a society where reciprocal exchange of labor is incredibly important to the
sustainability of a household’s production and laborers are paid in hearty traditional meals,
running out of food supplies entails not only a few months of hunger but an inability to call on
one’s community for large labor projects. Graham (2003) describes how one woman who had
been feeding herself and her family on flour thickened broth one day unearthed a hidden cache of
potatoes in order to feed a work party. The woman implored her to keep it a secret, and the only
reason that she had let her see the state of the family’s food supplies was because she had proven
herself trustworthy on a previous visit by not gossiping to the neighbors.
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In Andean society, the use of opposites characterizes much of their daily life with the
whole universe conceived of as consisting of pairs with inverse characteristics, a pattern that is
easily observed in their local environment, in many ways a land of opposites. The year is divided
into wet and dry, days are marked by striking diurnal variation with daily temperature swings,
and one can travel from the most arid desert on the earth to frigid ice caps to the perpetually
soaking Amazon in less than a few hundred miles. Foods are classified as hot and cold, and
diseases are characterized as wet and dry (Bastien 1989). Just as the earth moves back and forth
between opposites, in this way maintaining order and vitality, health is also maintained by
keeping a balance between opposites (Kreimer 1990, Bastien 1989). For example, foods
classified as “hot” (which does not have anything to do with their actual temperature; for
example, hot soup is considered cold) should be eaten in the morning to warm people after the
long and cold night as well as at night in preparation for more cold. People are considered
especially vulnerable, for instance, when stepping outside before eating breakfast. Conversely,
cool foods should be eaten during the warm day to maintain the proper balance in the body.
McKee (2003) explains that the body’s internal climate should be “templado,” interestingly the
same word used by several respondents in describing the ideal weather in childhood. Bastien
(1989:49) explains that “health is culturally perceived as a process of dynamic tension, like the
arching movement of a pendulum, which guarantees its return…illness is stopping at
concentration or dispersal.” The mixing of the seasons, in addition to adversely affecting
carefully scheduled agricultural tasks, represents a dangerous muddling of the inherently
oppositional and dynamic nature of the universe that maintains health and balance of the natural
and supernatural environment, including the health of respondents and their crops and livestock.
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This understanding of health has clear implications for how problems of disease,
imbalance, and climate change are understood and reacted to. In order to treat illness, one must
address the cause of the larger imbalance existing in the relationships among man, nature, and
the supernatural world. In the Andean universe, leaving one’s home community is perhaps the
worst thing one could do in response to an illness. Restoring balance might entail restoring one’s
reciprocal relationship with the earth, the spirits, or ones fellow community members. In any
case, this process necessitates being at home. When referring to the earth, the concept is slightly
different than that that might initially be assumed in Western culture, in which “returning to the
land” might be understood as a reference to a return to nature in any place or form. In the
Andean world, this reference to the earth is not a generic reference to the mountains, but to one’s
home specifically. The landscape is alive and unique to the local residents; peaks or apus are
home to specific spirits which have supernatural powers. Leaving the homeland is often
considered to be quite dangerous to one’s health, especially traveling to the lowlands, and many
stories exist depicting the consequences of those who left a community for one reason or another
that serve as a warning for those who might consider such an alternative. Kreimer (1990) found
that migrants to the city attributed illness to the earth and believed that the only cure was to
return to one’s own land, and breathe the air of that land. This could explain why, despite the
many problems, respondents were so adamant in their commitment to remain in their home
communities.
Furthermore, healers interviewed by Greenway (2003) in the indigenous Peruvian
community of Mollomarca warn against greed, focusing one’s economic activities outside the
network of community reciprocity, and the simultaneously seductive and destructive power of
technology and change. Many of the stories the healers would tell their patients involved
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unfortunate souls who had left the community to find outside work and had fallen ill as a result.
Several of the respondents who stated that they would not want to leave their home communities
explained that those who had left were now returning, and one remarked that if she had to leave
she would try to return soon and not be gone for longer than one year. Many of those who were
staying reported either turning to textile production themselves or that their fellow community
members were giving up agriculture in order to produce textiles. The selling of these traditional
textiles to tourists has begun to turn into a productive enterprise, spurred along with the help of
Asociación ANDES. Several respondents reported that they would like to make textiles, but
could not afford the start-up capital. One of the more lucrative ways to make textiles is to
participate in the weaving cooperative, where many women and men gather together to weave in
the same open air courtyard which tourists can visit to watch the weavers in action. However, as
my field assistant explained wistfully as we walked by, the fee for the weavers to participate is
relatively hefty. Although the production of textiles is for tourists, it is considered traditional and
it is possible that it is viewed as a more favorable alternative than either leaving the community
or bringing in potentially destructive outside technology to facilitate agricultural production in
new climate conditions. Both Wibbelsman (2005) and Bebbington (2000) describe the process
of decision making regarding one’s livelihood as the selection of certain priorities for which
people are willing to compromise other aspects of their livelihoods in order to keep. According
to Bebbington (1996a) the maintenance of indigenous identity frequently hinges upon corporate
rural residence and not on the maintenance of indigenous technologies, although this obviously
represents just one of many possible choices (and opinions) for indigenous people whose
livelihoods are threatened by climate change.

57

With this understanding, it is not surprising that the majority of respondents, despite the
many problems they are facing, would not consider leaving their homes. Greenway (1998)
explains that “there is a blurring of the physical and spiritual and the past and the present that
explain runa7 identity and the existence of poverty, illness, and hunger among runa.” The
frequent mention of illness, lack of production, and lack of money can be understood within
Quechua philosophy as all part of a connected problem that is clearly not purely physical in
nature. Crandon-Malamud (1991) argues that making statements about health and illness is a
way of asserting one’s identity and making sense of what is going on around oneself. The
relationship between health and climate change does not necessarily follow the typical Western
understanding of cause and effect, in which climatic changes bring about new diseases; rather
both are manifestations of the existence of a larger disharmony, intimately intertwined and
inseparable cognitively. As one of Kelly’s (2010) respondents explained: “The earth itself is
sick.”

Conclusions
This chapter has accomplished several goals. It summarized the respondents’
perspectives of local climatic changes, its impacts on their lives, and how they are responding to
it. In section two, these responses were analyzed qualitatively to support the hypothesis that
Andean cosmological beliefs influence how the respondents are experiencing and
conceptualizing climate change, and that this is affecting their responses. This hypothesis was
able to explain some unexpected and unusual responses that recurred in the data, most notably
somewhat cryptic responses to the sun, the frequent spontaneous mentioning of health, the

7

Runa is the Quechua word for a fellow indigenous person. It is a value laden expression of cultural identity (Allen
2002)
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unexpected absence of significant changes in agricultural strategies, and the strong desire to
remain in their homes despite the significant problems facing the communities. All together, an
understanding of Andean cosmological concepts concerning the functioning of the natural world
and the human body provided an illuminating lens with which to understand decisions related to
climate change adaptation in this setting.
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CHAPTER 6: CONCLUSIONS
Inspired by the call for incorporating human values and perceptions in adaptation
research, I designed this study to describe how residents from a particular set of communities in
the rural Andes are experiencing climate change and how their understanding of the phenomenon
affects their responses. Instead of taking the scientific knowledge of the climatic changes
recorded in the region as a given fact and backdrop for a study of adaptation strategies, I adopted
the notion of climate as more fluid and subjective, with its perception by community members as
central to the main research objectives.
In the literature researchers are increasingly acknowledging that response to climate
change cannot be understood without incorporating culture, worldview, and subjective emic
perceptions of the environment. This contrasts with earlier studies that emphasize examining
financial, technological, and social resources constraining responses. Although they provide
many critical insights in themselves, studies such as these must not rest on the assumption that
the people with whom they are working will respond predictably and share their perspective on
the most important, efficient, and desirable strategies and outcomes. As many researchers have
noted, different people have varying visions of their current and future lives that influence how
they perceive their own personal efficacy, what they understand to be the ultimate root of the
problem, what they believe to be the best solution, and what they are willing to sacrifice in order
to solve their problem and achieve their goals.

60

Summary of findings
Analysis of results focused on how cosmological beliefs about the functioning of the
natural world and the human body apparent in the text of interviews could facilitate
understanding how Andeans conceptualize and, therefore, react to climate change. Several
themes emerged. Firstly, respondents identified the most concerning climatic changes as more
extremes in temperature, precipitation, and wind. Shifts in timing and decreasing predictability
of climatic events important to scheduling of agricultural tasks- notably frosts and rains- were
also of significant concern. This information was particularly interesting because of the marked
absence of reliable climate data for the region of southern Peru. Besides a general drying trend,
scientists have, as of yet, failed to identify any other definite shifts in climate patterns. This
research, therefore, contributes important knowledge to the conditions and problems being
experienced by local indigenous residents in this area.
Responses also provided insight into understandings about the structure and functioning
of the Andean universe and how these understandings were potentially influencing behavior. In
general, reports of changing weather patterns seemed to signify more than a just a shifting of
climate patterns but a phenomenon of greater scale that has disrupted the balance of the larger
world. This was evident both in more obvious descriptions (“It is like we are not in our own
town anymore”) and more subtle references such as cosmological-religious significance of the
observed changes.
However, the most unexpected and, in my view, interesting result was the frequent
spontaneous mention of health problems and diseases for humans, crops, and livestock
associated with changing climates. When these responses were analyzed in light of Andean
cosmology, it seemed that the observed climate changes represented just one symptom of a
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larger imbalance in the world that was also manifesting in diseases among the human and non
human members of the local community. Appfel-Marglin and PRATEC (1998:31) explain that
in the Andean world “the environment is not external, a distanced object of observation, rather it
flows in and through the body. In the actions of seeing, smelling, eating, breathing, moving and
so on, the body and the environment are changing, mutually affecting each other. Neither is a
fixed, bounded entity.”
Their responses thus far to climatic changes- namely a reduction in agricultural
production in favor of textiles and an adamant desire to remain in their home communities
despite the many problems they are facing – became more easily understood when these beliefs
were taken into account. I hypothesize that in Andean cosmology the growing health problems
can be understood as symptomatic of a larger loss of balance and world order, which can best be
addressed by repairing reciprocal relationships among the individual, the community (including
both human and non human inhabitants), and the land. This requires loyalty to one’s community
and traditional technologies.
The implications of this research are numerous. Firstly, it shows how values and
worldview influence what is considered an acceptable adaptation strategy. It shows that
residents’ priorities may be different from what people expect. For instance, in these
communities rural residence appears to take greater priority than maintaining traditional
subsistence lifestyles. If researchers seek to facilitate adaptation in indigenous communities such
as these, the first step of any project should be a detailed understanding of residents’ goals
grounded in an understanding the values and worldview underlying these decisions.
The research also emphasizes the importance of identifying the most pressing local
concerns. While this research was initially conceptualized to identify agricultural problems, it
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became obvious that worries about health were a very significant concern that could not be
ignored. Any attempt to solve agricultural problems would likely be unsuccessful and wrought
with confusion if the Andean notion of connection among the health of the land, people, crops,
and animals was not understood, respected, and integrated.
Finally, responses seemed to indicate areas of mistrust and potential disconnect between
scientists and indigenous populations. The implicit rejection of both short term and long term
scientific climate forecasts as well as references to troublesome government meddling imply a
distrust of outside intervention. Further research into beliefs surrounding use of scientific
forecasts would likely be productive.

Avenues for future research
Although this research takes the perspective of a group of closely related communities, it
is recognized that within any group of people differences of opinions will obviously exist. Adger
et al (2009:338) explain “the values that underpin adaptation decisions become more diverse and
contradictory as one moves from small-scales and single agents to larger-scales and multiple
agents. Values in society are not held in isolation and are different for different stakeholders with
levels of influence and power over their own destinies.” A possible avenue for future research
would be a closer examination of individual perspectives and potential conflicts of interest
within communities that I did not get to examine in this particular research. Other researchers
have found that increasing integration in market economies and contact with the outside world
has produced many different ideas about what it means to be indigenous in the Andes. While
some value market and migration opportunities and eagerly embrace certain aspects of Western
culture (Brush and Guillet 1985, Wibbelsman 2005), others fiercely oppose it (Apffel-Marglin
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and PRATEC 1998). These differences are often but not always split along gender or
generational lines or between kin groups or communities (or often between indigenous people
and the external organizations with whom they work) (Bebbington 1996b, Bebbington 2000).
These values and livelihoods have changed within communities, households, and individuals in
the past and will likely continue to change in the future (Valdivia and Quiroz 2001, Zimmerer
2002). If other research is any indication, it is quite likely that some of my respondents think that
the cosmological beliefs of such importance in this study are a bunch of baloney, and it would be
interesting to see how opinions might differ within and between communities.
The decisions that individuals must make about their beliefs, identity, and goals have
important implications not only for themselves, but frequently the larger community of which
they are a part. One of the factors that has allowed Andean farmers to persist in this marginal and
harsh mountain environment for centuries is the cooperation that characterizes so many aspects
of their reciprocal society. In patterns that have been noted in other mountain regions throughout
the globe, livelihoods are enhanced and stabilized through communal management of resources
and frequent exchange of reciprocal labor, especially for large time sensitive tasks that must be
completed quickly. In this way, the classic community-centered way of life is dependent upon a
threshold of cooperation below which a traditional subsistence way of life is not possible for
anyone. In this way, the perception of a few individuals can reverberate strongly through an
entire community In a region where many researchers believe that the traditional livelihoods
based on farming and herding are seriously imperiled, how the conflicting goals and worldviews
within communities impact the future of their residents would likely be quite interesting and
relevant.
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Another potentially fruitful avenue would be a more detailed study of how historical and
contemporary relations shape perceptions of the environment and climate change. Although this
research was focused on how elements of traditional cosmology impact understandings of
climate change, this region, like many in the Andes, has a long history of straining colonial
relationships, discrimination, and religious proselytization that has impacted worldview and
identity. Miles and Leatherman (2003) explain that social and political relations are significant in
informing understandings of the manifestation of health and disease as well as treatment. On a
related note, Valdivia (2009) stated that one of the factors influencing how indigenous
respondents discussed climate change was a conscious desire to be perceived by the researcher in
a certain way; in his opinion as less indigenous and as more a part of Western, scientific culture.
A deeper understanding of how indigenous understandings of climate change are affected
consciously and unconsciously by past and present sociopolitical relationships would be
informative.
Although the issue of climate change might initially seem to be a predominantly
scientific problem, the causes, effects, and amelioration of climate change are all ultimately
human problems (Crate 2008). Because culture frames the way people understand and
experience the world, it affects how climate change is perceived, reacted to, and ultimately
experienced by different populations (Roncoli, Crane, and Orlove 2008). This research confirms
that anthropology, with its focus on cultural context and understanding local manifestations of
global phenomena, is especially well poised to offer a number of important contributions to the
field of human dimensions of climate change.
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APPENDIX A: SEMI-STRUCTURED INTERVIEW QUESTIONS
Personal Information
1. Gender
2. Age
Perceptions of Climate Change
1.
2.
3.
4.
5.
6.
7.
8.
9.

How is the climate changing?
For how long has the climate been changing?
For how much longer do you think the climate will change?
Where do you get information about climate change?
Why do you think the climate is changing?
Would you want to move to another place because of climate change?
Have you changed your agricultural strategies because of climate change?
Do you worry about climate change?
Do you think there are problems more serious than climate change?
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