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ABSTRACT
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Advisor:
Professor Nonita T. Yap

This thesis is an investigation of the impacts of extreme weather on the livelihoods of
households in the hillside communities of the Jesus de Otoro Valley, Honduras. Extreme
weather events can have profound negative impacts on livelihoods that rely heavily on
natural resources, such as agriculture. The reliance of hillside households on agriculture
and related activities for survival makes this population critically vulnerable to the negative
impacts of extreme weather. This study found that the livelihood resources of this group that
are most affected by extreme weather events are cash income and human health. Strong
rains, drought and extreme temperatures have several direct impacts on household income,
not only for hillside farmers themselves, but also for the merchants whose businesses have
been developed to serve them. Extreme weather events also have multiple direct impacts on
human health. Increased incidence of bacterial infections and communicable diseases are
serious effects of strong rains, drought and temperature extremes. This study found a clear
positive feedback link between decreased income and deterioration of health. Climate
change studies predict that extreme weather events will become more frequent and severe. If
these predictions are correct, hillside households will suffer potentially devastating impacts
on their livelihoods. The coping strategies currently employed by hillside households in the
face of extreme weather events are unlikely to provide the resources needed for households
to survive under more severe and unstable weather conditions.
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Introduction
The effects of climate change at the global level have been widely studied.
Increasing average air and ocean temperatures, rising sea levels and melting ice caps have
been recorded and analyzed by researchers around the world. At the regional level, we
have been warned, precipitation patterns will become erratic and extreme weather events
will occur more frequently. Despite the extensive research that has been conducted on the
issue, we do not know what the specific manifestations of climate change will be on the
local scale. All we can predict with certainty about climate change at the local level is that
it will bring a great deal of variability, making it difficult to rely on weather patterns
which normally guide our behaviour.
This increased variability and likelihood of weather-related hazards will have a
particularly severe impact on people whose livelihoods are already vulnerable.
Vulnerability, as defined by Kelly et al., (1999) is the ability or inability of an individual
or group to cope with, recover from or adapt to any external stress placed on their
livelihood. For much of the world’s population, external stress comes from many sources
at once. Many groups find themselves disadvantaged by the prevailing social, political
and economic systems, leaving them no choice but to rely on the natural environment for
survival. Livelihoods that are dependent on natural resources are particularly vulnerable
to climate change, as their ability to cope with or adapt to external stress is limited by
their inability to access resources other than those in their immediate natural
surroundings.
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Honduras is home to approximately 7.2 million people, over 70 percent of whom
live in poverty or abject poverty, reliant solely on basic grains (corn and beans) produced
on infertile land, often with slopes of over 12 degrees. These families, known as hillside
farmers, have been largely disenfranchised by the political and economic systems in
Honduras and they continue to be marginalized socially and physically. Their only option
for survival is to eke out a living on the steep, stony hillsides that cover over 80 percent of
the country’s terrain. The lives of hillside farmers are difficult. Growing enough food to
feed the household is always a struggle, even when weather conditions are favourable.
The Honduran NGO Fundación de Investigación Participativa con Agricultores
de Honduras (FIPAH) works with hillside farmers to establish agricultural alternatives
aimed to break the cycle of poverty endemic in their communities. Farmers work with
agronomists following the International Centre for Tropical Agriculture’s (CIAT’s)
participatory method for farmer-driven experimentation and learning. Farmers organize to
form Local Agricultural Research Committees (Comité de Investigación Agrícola Local CIALs) in their communities and with the support of FIPAH’s agronomists they design
and conduct experiments that seek to improve the productivity of their crops.
FIPAH’s technical experts realize that the reliance of hillside households on
agriculture for survival makes them particularly vulnerable to the impacts of climate
change. While it is obvious that climate change can impact agricultural productivity, the
specific ways in which climate change will affect the lives of hillside families are unclear.
In the hopes of producing information that could contribute to climate change adaptation
planning, the study reported here was designed to uncover how hillside households are
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likely to be impacted by the changes in climate predicted for Central America. FIPAH
facilitates over 75 CIALs in three main regions of Honduras including Yorito, Vallecillos,
and Jesus de Otoro. For logistical and technical reasons, the valley of Jesus de Otoro was
chosen as the location for this research.
With the aim of building capacity while discovering information, participatory
tools such as diagramming and model construction activities were used to identify the
livelihood resources and assets found in the hillsides and to explore the impacts of
extreme weather on each resource or asset. Through these activities, we were able to
identify those resources and assets that are likely to be the most vulnerable to the extreme
weather events predicted to become more common with climate change.
This study found that the resources that suffer the most severe impacts of extreme
weather events are income and human health. Strong rains, drought and extreme
temperatures have several direct impacts on household income, not only for hillside
farmers themselves, but also for the merchants whose businesses have been developed to
serve them. The consequences of decreased household income include lost education,
degradation of infrastructure and growing debts. Of particular importance is the negative
impact that lost income has on health. This study suggests that decreased income can
negatively affect health in several ways.
The same extreme weather events have multiple direct impacts on human health.
Increased incidence of bacterial infections and communicable diseases are serious effects
of strong rains, drought and temperature extremes. The consequences of such illness
within the household include loss of education, loss of productivity and the diversion of
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money from productive investments. The impact of poor health on household income is
especially important in this context.
This research highlights the dangerous positive feedback mechanism at work
between household income and human health in communities where natural resources
and low-skill labour are the main components of livelihood activities.
This study concludes that if climate change predictions are correct and extreme
weather events become more frequent and severe, hillside farmers in Honduras will be
negatively affected by impacts on their main sources of income and on their personal
health. The interaction between loss of income and poor health will magnify the effects of
both, leaving hillside households with few opportunities for recovery. The coping
strategies currently employed by hillside households in the face of extreme weather
events are unlikely to provide the resources needed for households to survive under more
severe and unstable weather conditions.
In support of this conclusion the first chapter reviews the literature that informed
my research. The methodology employed during the fieldwork is discussed in Chapter
Two. Chapter Three provides information about the local context and details about the
region where the research took place. In Chapters Four and Five I present the most urgent
findings of my research, which highlight the impacts of extreme weather on household
income and human health. The thesis concludes with a summary of the findings
accompanied by a discussion of possible directions for future research or climate change
adaptation planning. Some suggestions are also given for how FIPAH and the hillside
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farmers themselves can better concentrate their efforts on addressing those livelihood
activities most at risk.
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1
Literature Review
Climate Change
The Intergovernmental Panel on Climate Change asserts in its fourth report that
warming of the global climate system is “unequivocal” as is evident from the observed
increases in average air and ocean temperatures, melting of snow and ice, and rising sea
levels (Bernstein, et al., 2007).
Over the fifty years from 1956 to 2005, the linear warming trend was nearly twice
that for the one hundred years from 1906 to 2005. The average temperatures in the arctic
and in the oceans have been increasing significantly with ocean temperatures increasing
at depths of up to at least 3000m. Global average sea level was rising at a rate of 1.8mm
per year between 1961 and 2003 but this rate increased to 3.1mm per year between 1993
and 2003. Precipitation trends have been observed since 1900 and it has been noted that
precipitation increased significantly in eastern parts of North and South America, as well
as some parts of Europe and Asia since the 1970’s (Bernstein, et al., 2007).
Extreme weather events have changed in frequency and intensity over the last 50
years and projections estimate that heat waves and heavy precipitation events will become
more frequent. Observational evidence suggests that tropical cyclone activity has
increased since 1970 as well (World Bank, 2010b).
All of earth’s systems are undergoing changes due to the observed alterations in
climatic activity. In the hydrological system there is increased runoff and earlier spring
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peak discharge in rivers that are fed by snow or glaciers. Lakes and rivers are warming in
many cases, causing effects on thermal structure and water quality (Bates, et al., 2008).
Terrestrial biological systems are showing earlier onset of spring events, including
leaf unfolding and bird migration. This is leading to poleward and upward shifts in ranges
of plant and animal species. Vegetation is tending to ‘green’ earlier in the spring due to
longer thermal growing seasons linked to warming (World Bank, 2010a).
Human health is also affected by the changes in climate. Excess heat-related
deaths, changes in disease vectors, earlier onset and increased production of allergenic
pollens are all having an impact. Rates of infection from insect-transmitted diseases are
rising as are respiratory illnesses (Costello, et al., 2009).
Current global warming can now be linked with higher certainty to the increase in
greenhouse gas emissions caused by human activities. Between 1970 and 2004
greenhouse gas emissions increased by 70 percent (Bernstein, et al., 2007).
Testing of ice cores has confirmed that current atmospheric concentrations of
CO₂, CH₄ and N₂O are far above those seen on the planet in the past several thousand
years. Most studies agree that despite current climate change mitigation policies and
sustainable development efforts, greenhouse gas emissions will continue to grow during
the upcoming decades (Bates, et al., 2008; Bernstein, et al., 2007; World Bank, 2010b).
The warming trend for the next two decades is projected to be about 0.2˚C per
decade and further warming projections will depend on the realities of future emissions.
Even if greenhouse gas emissions stabilize, the anthropogenic warming and sea level rise
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would continue for centuries because of the times scales on which climate processes work
(Magrin, et al., 2007).
Changes in precipitation and temperature will lead to changes in runoff and water
availability. Runoff will increase by 10 to 40 percent at higher latitudes and in wet tropic
areas, by the middle of the century (Bates, et al., 2008).
Climate change is already impacting system and sectors in all parts of the world.
Food systems are expected to be hard hit, especially in lower latitudes such as seasonally
dry and tropical regions, where crop productivity is expected to decrease even in response
to small changes in temperature of 1 to 2˚C. The health of large segments of the
population is expected to be affected through increases in malnutrition, deaths and
injuries due to extreme weather events, higher incidence of diarrheal diseases,
cardiorespiratory problems and infectious diseases (Bernstein, et al., 2007).

Vulnerability to Climate Change
It is expected that the people who will be the most vulnerable to climate change
are those living in marginal areas such as coastal and river flood plains and those living in
areas prone to extreme weather events, as well as those whose livelihoods are closely
linked with climate-sensitive resources (Bernstein, et al., 2007; Kelly, et al., 1999; World
Bank, 2010a).
Several approaches to the study of vulnerability to climate change have been
proposed. The traditional view of this subject, derived from the Risk-Hazards Approach,
focuses on the immediate effects of a disaster. This approach, most commonly employed
by engineers and economists, uses the term ‘vulnerability’ descriptively, to signify the
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potential for physical damage and loss of life (or productivity) in case of a disaster
(Cutter, 1996; Füssel, 2007).
Kelly et al. (1999) have developed an alternative concept of ‘social’ vulnerability
to climate change building upon several people-centered vulnerability frameworks. They
define vulnerability as the ability or inability of an individual or group to cope with,
recover from or adapt to any external stress placed on their livelihood (1999). This is
referred to as ‘social’ vulnerability, in order to emphasize the focus on the human
dimension as opposed to the traditional focus on the economic or biophysical dimension.
Kelly et al. (1999) make an important distinction in the study of vulnerability to
climate change. They suggest the ‘wounded soldier’ analogy to distinguish between the
internal conditions of the vulnerable person or group and the external conditions that
threaten that person or group. Internal vulnerability is defined by the prior damage
(existing wound) to the system and not by the potential for future stress (further attack),
therefore, internal vulnerability is defined by the individual or group’s existent state, their
current capacity to respond to any hazard, not the specific details of which hazards they
may actually face in the future.
Considering the uncertainty inherent in climate predictions, this approach is the
most appropriate to the study of vulnerability to climate change because it focuses on preexisting constraints and this relieves the researcher of the necessity to define the exact
nature of the potential hazard as well as the likely course of the adaptive process (Kelly, et
al., 2000).
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This research adopts Kelly et al.’s (1999) model by examining the current state of
internal vulnerability for the research population, in order to draw conclusions about the
group’s ability to withstand and react to a possible future attack.
In the context of climate change studies, theoretical questions about vulnerability
as an external issue or as an internal condition lead to vastly different approaches Kelly et
al. (2000) differentiate between an external understanding of vulnerability in which
vulnerability represents the net impacts of climate change, and an internal understanding
of where “vulnerability is a...state generated by multiple environmental and social
processes, but exacerbated by climate change” (O'Brien, et al., 2004).
O’Brien et al. make the important point that these polarized conceptualizations of
vulnerability result in different understandings of the problem, and therefore, different
approaches to the solution. External analysis allows policy-makers to gauge the total toll
of climate change in relation to the cost of mitigation strategies, while internal analysis
allows researchers to understand the distribution of the impacts of climate change and
identifies possible strategies for reducing the vulnerability of the groups most at risk
(O'Brien, et al., 2004). In the case of the poorest populations, if external analysis is used,
the low monetary value of their productive assets may lead policy-makers to believe that
the impact of climate change on their lives will be economically insignificant, especially
in comparison to the impact it will have on industry, for example. Such analysis could
overlook the realities of the effects that climate change will have on poor people’s ability
to survive. For an effective study of the vulnerability to climate change of resource poor
communities, therefore, the internal approach must be used.
10

Davies (1996) focuses on internal vulnerability in her exploration of household
adaptation to declining food security, analyzing the impact of the 1970s and 1980s
Sahalian droughts on families living in marginal areas. Her approach, like that of many
other social scientists concerned with food security, is people-centered; it seeks to explain
the initial or ‘internal’ conditions that make people vulnerable to an external event.
Davies (1996) suggests that approaching vulnerability from this perspective will allow
researchers and development workers to establish systems or programs that can reduce
the internal vulnerability of such populations to hazards in anticipation of the events, as
opposed to simply providing them with relief in reaction to the events.
The Structure of Internal Vulnerability
Davies (1996) breaks the concept of internal vulnerability down into several
components: structural differential vulnerability, structural livelihood vulnerability and
proximate vulnerability. Structural differential vulnerability refers to the framework of
conditions that do not change much over the short term such as physical attributes or
social class (Davies, 1996). Davies suggests that the second step in understanding
internal vulnerability requires us to move to the production and exchange-related
entitlement base of a household. This can be described as structural livelihood
vulnerability, which encompasses the productive elements of a given livelihood system.
For example the way in which children under the age of five (a structural differential
category) are vulnerable to climate change may involve some standard factors such as
those linked to the stage of development of their immune systems or their ability to
protect themselves, however, much of what makes a child vulnerable to climate change
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has more to do with where they live and how their family secures the resources they need
for survival. For this reason, Davies (1996) suggests, an understanding of the
characteristics of a given livelihood system are essential to our comprehension of internal
vulnerability.
For the purposes of this research the Sustainable Livelihoods Approach has been
chosen as the framework for analysis as it provides the most effective framework for
examining the various components of livelihood vulnerability (Scoones, 1998; Soussan,
et al., 2003).
The complex interactions that make-up what we know as a ‘livelihood’ can be
broken down into the set of resources and assets which a household can draw upon to
make their livelihood, such as human skills, financial savings or credit, natural resources
like water and trees, social relationships and physical infrastructure (Carney, 1998).
Soussan et al. (2003) make the important argument that the set of capitals available to any
household reflects not simply the existence of these resources but the household’s ability
to access the systems through which these resources are produced.
There are many factors that influence the ability of a household to access
livelihood resources and assets. At the local level, the access a household has to resources
is restricted by the social milieu, networks and institutions that structure its daily
functioning. Beyond the local level, the external context is defined by the legal, political,
economic and other environments within which the household is located (Cahn, 2002).
Kelly et al. (1999) insist that a household or community’s ability to access
livelihood resources and assets is what determines its range of choices for survival.
12

Access to resources and assets also greatly affects their opportunities for growth, coping
and adaptation, thus playing an important role in the determination of its livelihood
vulnerability.
The availability of livelihood options is an important determinant of internal
vulnerability because, for example, when a group lacks entitlement to the use of
institutional or financial resources, they are often forced to rely heavily on natural
resources, which makes them highly vulnerable to the effects of climate change.

Coping and Adaptation
Of particular interest in the study of internal vulnerability to climate change are
the coping and adaptive strategies that poor people adopt in reaction to external stress. In
general, the poorer a household is the fewer options it has to respond to stress and shocks
and the less resilient its livelihood strategy is to disruption (Soussan, et al., 2003). This is
where the ‘cycle’ of poverty is a useful description of how the devastating impact of a
shock on people who already have limited livelihood resources increases their
vulnerability and reduces their ability to prepare for, or recover from, future shocks.
Reflecting this cycle, Blaikie et al. (1994) point out that the concept of internal
vulnerability must have a temporal dimension built into it, as vulnerable groups are not
only the hardest hit at the time of an extreme event or serious illness, for example, but
they are also those that find it hardest to reconstruct their livelihoods afterwards, and
regain livelihood security. This makes them even more vulnerable to the effects of future
hazards.
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Davies (1996) describes the types of strategies poor people can use in response to
certain stressful conditions. We can make a clear distinction between coping strategies,
which are “the short-term response to an immediate and inhabitual” stress (Davies 1996)
and adaptive strategies which represent a more permanent change in a livelihood strategy
in response to a long-term trend (Rennie, et al., 1996). Adaptation can occur when
entirely new livelihoods are developed or when coping strategies normally reserved for
extreme situations are adopted into the regular portfolio of livelihood activities (Gore,
1992). For this reason, any exploration of adaptation must begin with an understanding of
coping strategies.
Not all coping strategies are created equal. De Waal (1989) distinguishes between
‘erosive’ and ‘non-erosive’ coping strategies, suggesting that some strategies seek extra
sources of income and avoid eroding the household’s subsistence base, while others
deplete the existing store of resources, reducing the household’s future store of livelihood
assets. A household member migrating to find work is an example of a non-erosive
strategy, while the sale of livestock represents an erosive strategy.

Vulnerability of the Livelihoods of Natural-Resource-Dependent
Communities to Climate Change
Groups that rely heavily on natural resources for their survival have especially
high livelihood vulnerability to changes in climate as reliance on natural resources often
implies dependence on ecological services such as sunlight, rain and heat. With climate
change, the availability of all of these ecological services is expected to change and
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become less reliable, leaving the people that count on them with a less stable source of
income or sustenance.
It is expected that changing temperature and water acidification will have a major
impact on fisheries both in salt and fresh bodies of water and in aquaculture facilities. The
food security of those that depend directly on fishing will be at increased risk and those
that depend on fisheries indirectly will also suffer negative impacts (Magrin, et al., 2007).
Changes in temperature, precipitation and CO₂ concentration are expected to
cause forest migration that could lead to massive loss of natural forests in some areas and
increased deforestation in the southern areas of the boreal forests (Kirilenko, et al., 2007).
Loss of biodiversity would directly impact those that rely on products collected in the
forest for subsistence and loss of the forests themselves will severely affect those whose
livelihoods depend on the sale or use of local wood. Forests are an important source of
fuel wood for many families in marginal areas and deforestation will likely lead to
scarcity and conflict among competing groups.
Some people have access to natural resources that are valuable in the market and
can earn them a generous income. Others can eke out of the natural resource base only
enough for subsistence. Some natural resources are fairly stable over long periods of time
and are not sensitive to changes in weather, such as minerals and oil while the quality and
viability of others are highly conditioned by temperature and precipitation patterns, such
as plants (Mavrotas, et al., 2011).
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Climate change is expected to increase the livelihood vulnerability of groups
whose livelihoods rely on natural resources such as plants and animals. Although such
livelihoods have always been inherently susceptible to weather anomalies, climate change
brings with it new challenges which will threaten the survival of many resource
dependent groups.
Agriculture is expected to be especially hard hit by climate change. The ability of
a plant to thrive depends on many things but it is highly dependent on three key
ecological services: light, precipitation and temperature. Each plant species can tolerate a
minimum and maximum amount of sunlight, water and heat or cold. Throughout history
farmers have selected and bred the plants that best suited the average conditions of their
area. Climate change promises to have a significant impact on both temperatures and
precipitation, in some cases changing the timing of these ecological services, and in other
cases changing the total value of them. This variability and insecurity will pose a serious
challenge to farmers of all types, but the impact will be undoubtedly most severe in the
case of those who rely on agriculture are their main source of income or sustenance.
Even in many developed countries, farmers’ livelihoods are considered to be so
vulnerable that they warrant a special type of insurance scheme, often supported by the
government, to ensure the viability of farm operations. When soil conditions, technology
and labour are all appropriately suited to a specific crop, the success of the harvest still
depends completely on factors that are out of the farmer’s control. Growing patterns are
established by the traditional passing of seasons, which indicate to the farmer when to
plant, cultivate, fertilize and harvest. When these patterns are disturbed, farmers may miss
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their cues and fail to take advantage of key windows of opportunity. This problem can be
remedied to some extent by the application of technology such as irrigation or chemicals,
when these are within the reach of the farmer (Maracchi, et al., 2002). Such technology is
out of the reach of many farmers in developing countries, however, and those men and
women are more dependent on the earth’s natural services (World Bank, 2004).
According to the Institute for Development Studies (IDS), “seventy five per cent
of the poor live in rural areas, dependent on agriculture and natural resources for their
livelihoods” (Eldis, 2011). Involvement in agriculture can take the form of remunerated
employment, income from the sale of agricultural products or subsistence farming (World
Bank, 2011).
The practice of agriculture is even more uncertain when it is undertaken on land
that is not well-suited to cultivation. Over three quarters of agricultural households in
developing countries are forced to eke out their livelihoods on marginal land, with little
capital and almost no modern inputs (Barbier, 1989). Around the world, poor farmers can
be found on floodplains and coastal regions that are prone to destruction caused by
extreme weather events, on the margins of desert areas which are expected to become
increasingly arid and inhospitable in the future and on hillsides so steep that increased
rains and extreme events present serious hazards to agricultural production and physical
safety (Magrin, et al., 2007). These farmers often experience high vulnerability both in
the structural differential sense, due to their isolation and marginalization, and in the
livelihood sense, due to their reliance on natural resources. The adaptation of these highly
vulnerable groups should be a priority for climate change researchers.
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Vulnerability of Hillside Agricultural Livelihoods to Climate Change
Tropical hillsides in the developing world cover nine percent of the earth’s
landmass and are home to half the world’s tropical forests and 20 percent of the world’s
freshwater (ENVSEC, 2003). Tropical hillside ecosystems provide the basis for the
livelihoods of the approximately 525 million people that live on and farm them.
Environmental degradation and high levels of soil erosion have resulted in reduced
absorbing capacity of hillside soils, lower groundwater levels and depletion of springs,
which mean that drier seasons present more severe water shortages. Floods and droughts
have become a major challenge to hillside livelihoods through decreased agricultural
productivity, major yield losses and malnutrition (ENVSEC, 2003).
The inherent fragility of hillside land means that farming is risky and lowyielding. Low productivity due to poor soil quality forces hillside farmers to expand their
plots as their food needs grow, leading to deforestation, which causes further erosion,
limiting the land’s future productivity. The absolute poverty of the majority of hillside
inhabitants contributes to the increasing degradation of hillside lands. Historical and
political processes in many tropical countries have left fertile flat lands in the hands of
multinational agribusinesses, forcing poor families to settle on increasingly steeper and
more remote plots. Their physical isolation and political marginalization leads them to
pursue livelihood activities that are detrimental to the lands they rely on, essentially
working themselves out of production. Deficient transportation infrastructure typical to
hillside areas (World Bank, 2004) makes it very difficult for hillside inhabitants to travel
to towns or urban centres to pursue education or seek institutional support for the
improvement of their livelihood activities.
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Tropical hillsides represent the economic base for the majority of the rural
population in Central America. Most basic grains for local consumption and other
agricultural products for export (especially coffee), come from hillside production
(ENVSEC, 2003). In many tropical regions, weather risks are projected to increase with
climate change, and the effects of the El Niño Southern Oscillation (ESNO) will become
exacerbated, causing even more extreme weather events to occur. Hillside livelihoods are
becoming increasingly vulnerable to the effects of climate change due to their reliance on
local subsistence production and the lack of skills and resources to prepare for and
recover from extreme events (ENVSEC, 2003).
The low and unreliable productive potential of hillside agriculture leads
households to diversify their livelihoods as their inability to consistently grow enough
food to feed their families increases their need for cash income. There are several
underlying trends that also create pressures leading people in hillside communities to
diversify their livelihoods, such as rural population growth, farm fragmentation and
declining rates of returns of farming in comparison to other activities.
Ellis (2000) identifies seasonality and risk as two proximate reasons that families
choose to seek out new activities. Both farmers and landless agricultural workers are
subject to variable returns to labour time throughout the year. Ellis (1998) suggests that
this means continuous household consumption needs are mismatched to uneven income
flows, which drives families to pursue activities that can contribute to income smoothing.
Increased risk may make families adverse to ‘putting all their eggs in one basket’,
driving them to seek alternate forms of income to reduce their vulnerability to the failure
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of one of their livelihood activities. Ellis (1998, 2000) points out that this type of
diversification may even result in a lower level of overall income for the family but is
considered advantageous due to its corresponding reduction in risk.
Income from diversified livelihood activities are often grouped into three broad
categories: farm, off-farm and non-farm income. Farm income takes the form of cash
exchanged for farm products. Off-farm income includes wage or exchange labour on
other farms as well as in-kind payments. Non-farm income refers to non-agricultural
income sources such as wage-employment, self-employment, property income and
remittances (Ellis, 1998).
In an important contribution to the study of livelihood diversification, Ellis
suggests that diversification between farm and off-farm income may not result in reduced
livelihood vulnerability as, often, rural off-farm work takes the form of work on the farm
of another and in the case of a drought or flood, both own-farm and off-farm sources of
income would be adversely affected (1998). For this reason, some hillside families aim to
diversify their livelihood portfolio in several ways including on-farm crop diversification,
off-farm wage labour and non-farm self-employment, or migration.
Hillside communities tend to be physically and socially isolated and exchange
opportunities with urban communities are often scarce to non-existent. This means that
the opportunities for income diversification are restricted. While activities such as food
sales and domestic help are often employed, the client base is mostly limited to other
farming households in the same community, meaning that even these activities could be
adversely affected when agriculture is in danger. In this case, even off-farm activities
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would not effectively reduce the livelihood vulnerability of households to failures in the
community’s primary agricultural activities.
Livelihood diversification is not limited to income diversification and while this is
an important component for most households, activities that generate subsistence
production that can be consumed by the household are also frequently sought through
further exploitation of natural resources (Ellis, 1998). If natural resources are the only
source for diversification options, the livelihood vulnerability of the household can never
be truly reduced through such livelihood diversification.

Research Questions
The scenarios used to predict the future effects of climate change involve a high
level of uncertainty when applied to the local level (Bader, et al., 2008; Mack, 2009).
While it is not possible to determine the impact that possible changes in climate may have
on future populations or to forecast how future populations will react to such changes, it
is possible to develop an understanding of how extreme weather events are currently
affecting livelihoods and how households are reacting. This knowledge could provide us
with clues about how communities are likely to react to future extreme weather events,
allowing us to form predictions about the capacity of certain groups to adapt to future
climate scenarios.
In order to enhance the ability of institutions and households to take actions that
reduce livelihood vulnerability to the possible intensification of extreme weather events
that is predicted to occur with climate change, this research will answer the following
questions:

21

1. In what ways are extreme weather events, such as drought, heavy rainfall, and
extreme temperatures, affecting the livelihoods of hillside farmers in Honduras?
2. In what ways are hillside farmers reacting to the impacts these extreme weather
events are having on their livelihoods?
The answers to these questions will provide indications as to what may occur if
climate change predictions forecasting increased extreme weather events and variability
become reality. Identifying current impacts and reactions will allow us to better plan both
preventative and reactive interventions to reduce the internal vulnerability of hillside
households to climate change.
In order to examine the impacts of extreme weather events on a household’s
livelihood, we must first know what activities are included in that livelihood and what
resources or assets are required to execute those activities. The impact of each type of
extreme weather event on each of these resources and assets must be identified. In that
way, we can determine how such weather events may affect each livelihood activity.
To understand how households react to such an impact on their livelihood
activities, we must discover exactly what the consequences of such an impact are on the
functioning of the household. When we know what the consequences of the impact on
each activity are, we can inquire as to what action the household takes to prevent,
compensate for or recover from such interruptions in their lives.
Collecting data on livelihood activities, the impacts of weather on livelihood
activities, and household and community responses to such impacts involved a three
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staged research process and the use of a variety of participatory methodologies. The
research process and methodologies are described in the next chapter.
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2
Methodology
Selecting the Research Communities
The Fundación de Investigación Participativa con Agricultores de Honduras
(FIPAH) offered me their logistical support for my research and invited me to live in the
community of Jesus de Otoro, Intibucá, where the organization runs a number of
programs and works with CIALs in several hillside communities. While FIPAH currently
works in 3 regions of Honduras, Jesus de Otoro was selected as the site for my research as
it was considered to be most representative of the average conditions in the country, and
was also the region where the least research has been conducted by outside parties.
Households in six small communities in the hillsides surrounding the town of
Jesus de Otoro were assessed. The greater valley of Jesus de Otoro is made up of over one
hundred communities. The six communities selected for this study were each home to a
CIAL group that worked with FIPAH. FIPAH works with over fifteen communities in the
valley however these six were specifically selected based on the agronomist’s perception
of community members’ willingness to participate in the research. Prior to my arrival
several students from North America had been active in the region and some communities
had been frequently engaged in their activities. Some of these communities seemed to be
worn out and unenthusiastic about participation in new research so they were avoided. To
control for possible variations due to altitude, two communities from each of the low
altitude, mid-altitude and high altitude ranges were selected for this study (See Figure
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2.1). The selected communities actively engaged in the research, however the level of
enthusiasm varied. It seemed that those communities that were more easily accessible
were less excited to form part of the research group, whereas the communities that were
more remote considered it an honour to be invited into the study.

Barrio Nuevo is a small community nestled into the point where the flat valley floor
meets the hillside at 640 meters above sea level. Surrounded by a large hacienda growing
rice and cattle on one side and the village of Coclán on the other, this community has easy
access to the town of Otoro and its amenities.
Maye is a large community of over two hundred homes located on the flat land at
the base of the mountains. Members of this community have some access to flat land for
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agriculture, however the growing population makes access increasingly difficult. This
community is currently actively pursuing the installation of electricity for paying homes.
Ojo de Agua is a medium-sized community located at about 1400 meters above
sea level. This community has an active governing group, the Patronato, which consists of
a core group of community members who consistently engage in external and agricultural
research programs and local improvement efforts. This community is home to FIPAH’s
climate change weather station, which is monitored by community members in
conjunction with FIPAH’s staff. The community is reasonably accessible by a short dirt
road that springs from the major paved street that leads out of Jesus de Otoro. This makes
it somewhat accessible by public transport.
Union Praga is a medium-sized community located at around 1200 meters above
sea level. The community centre is reachable by dirt road in private vehicle but most
farms and homes can only be accessed on foot.
El Cedral is a small community that lines both sides of the major paved street half
way between Jesus de Otoro and the nearest commercial centre, Siguatapeque. While it is
one of the highest altitude communities in the valley, located at over 2000 meters above
sea level, its proximity to this major road makes it the most accessible of all of the
communities involved with this research. Proximity to the road has its downsides,
however, as the dangers of fast-moving vehicles and frequent dense fog are ever-present.
Campanario #2 is the most remote of the communities involved in this research.
Located at almost 3000 meters above sea level, for most of the year, this community is
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not accessible by vehicle. The road becomes unusable several kilometers below and
travelers must walk for a minimum of three hours before reaching the small group of
homes that is Campanario #2. This is the only participating community that lacks a
communal water system and hygienic household latrines. This community is the poorest
of those involved, however it produced the most enthusiastic participants!

The Approach to Assessing Vulnerability
As the focus of this research is the human dimension of the vulnerability of
hillside farming households to extreme weather, it required an approach that would
provide a qualitative understanding of the many activities that are involved in the survival
of such households as well as the way in which each activity is affected by extreme
weather events. Similar studies have been conducted by others seeking to contribute to
theory about vulnerability to climate change (Ford, et al., 2009; Ford, et al., 2008; Pearce,
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et al., 2010). Development practitioners seeking to identify opportunities for adaptation to
increasingly frequent extreme weather events have created a number of practical guides
containing useful tools to identify livelihood resources and coping strategies (Dazé, et al.,
2009; Downing, et al., 2004; IFRCRCS, 2007; IUCN, et al., 2007; Regmi, et al., 2010;
SEAGA, 2001; Smit, et al., 2005). The use of participatory tools in the study of
vulnerability to extreme weather events enables community members to articulate and
strengthen their own understanding of their situation and prepares them to plan for action
that they can initiate or manage independently, without being dependent on the decisions
of local institutions.
To be sure that this research would produce useful results while using almost
exclusively participatory tools, I drew on the model used by Ferguson et al. (2005) and
divided the study into three thematic components: Initial Scoping, Vulnerability
Assessment, Stakeholder Feedback and Analysis (See Figure 2.2).

The Research Phases:
Phase 1 - Initial Scoping
It was important for me learn about the lives of the people around me and begin to
integrate myself into the local context. For the first two weeks of my visit to Honduras, I
accompanied FIPAH’s staff to various events and visited several hillside communities to
observe the CIALs’ activities. Before I could begin my work in the hillside communities,
I had to learn more about the hillside context and allow members of the communities to
become familiar with me. For this purpose, FIPAH’s agronomists helped me to organize a
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focus group in the FIPAH office, which included two members of each of the six
participating communities.
Phase 2 - Vulnerability Assessment
My research activities in each of the six communities began with a community
focus group which allowed members of the community to get to know me and my
research. I learned about the specific community dynamics and was also able to gauge the
physical accessibility of each community and plan my visits. The most detailed
information about livelihoods and the impacts of extreme weather on hillside families
came from the household profiles created through 36 household interviews. The
information was collected through open-ended interviews and supplemented with
information collected from participatory diagramming and model construction activities.
Phase 3 - Stakeholder Feedback and Analysis
Research activities were suspended during the coffee harvest, starting in
November of 2010, and recommenced when the harvest ended in April of 2011. By this
time, I had reviewed the results of phases 1 and 2 and prepared a list of the resources and
assets that participants said were the most vulnerable to extreme weather events. In order
to better understand the causes and effects of these livelihood disruptions, I worked with
farmers from each of the communities to develop a detailed causal chain for each highly
vulnerable resource or asset.

The Research Tools:
Tools used in Phase 1 - Initial Scoping
During the first phase of the research I made use of six data collection tools.
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Key Informant Interviews: I interviewed several of the members of FIPAH’s staff as well
as other important community members from Jesus de Otoro. The focus of these
interviews included general information about the local farming systems as well as the
informant’s perceptions about recent climate trends in the region. By the end of my
research I had conducted five key informant interviews with FIPAH staff and five with
key members of the community of Otoro, including doctors, businessmen and members
of local government.
Transect Walks: Transect walks helped familiarize me with the conditions and context of
the research area and allowed me to take note of important resources, topographical
elements and peoples’ activities. I conducted eight transect walks, one in each of the six
research communities and two in communities that were not selected to participate.
Tools used in Focus Group #1:
Community Hazard Mapping: This participatory mapping tool was used to provide a
physical and social outline of the community. As farmers drew the map, we discussed
important features of the community including main livelihoods, major farming systems,
current obstacles and interventions (Dazé, et al., 2009). (See appendix 1).
Climatic Hazard Ranking: Participants compared different extreme weather hazards and
discussed which were the most critical to the future of the community (Regmi, et al.,
2010). A simple matrix was used to compare the severity of each hazard, in order to
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highlight which one posed the most imminent threat (See appendix 2). This activity
provided a perfect forum for discussion of how weather impacts the household. 1
Hazard Trend Analysis: Hazard trend analysis helped me to gain insight into past climatic
hazards and to recognize trends in their nature, impact and intensity. By creating a
historical timeline (See appendix 3) of weather-related hazards, I could begin to
understand the communities’ reactions to past hazards and to highlight common coping
strategies. 2
Livelihood Resource Vulnerability Assessment: This activity allowed me to gain a general
idea of the livelihood activities that are common to hillside households. Participants made
a list of all of the different activities they partake in to ensure their survival. The activities
were broken down into lists of resources needed to conduct each activity. These resources
were listed on a matrix against the main extreme weather hazards identified earlier in the
day. Using a scale of ‘0’ for ‘not at all affected’ to ‘4’ for ‘completely debilitated’, the
impact of each hazard on each resource was discussed (See appendix 7 for a household
sample).
Tools used in Phase 2 - Vulnerability Assessment
During the second phase of the research seven data collection tools were used.

It proved very beneficial to have the active participation of both men and women in this activity because
they often had different points of view as to the severity of certain weather effects. While both men and
women demonstrated concern for production and household-related issues, women often brought up issues
of health and education, while men focused on details such as crop failure.
1

This was also an effective way to introduce the concept of climate change to community members. The
focus group participants included farmers ranging from twenty-five to seventy years of age. This was very
helpful for the hazard trend activity as the older participants were able to provide memories of weather
events that took place as far back as their childhood, while younger farmers were able to provide clear and
detailed accounts of more recent events.
2
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Wealth Ranking: Six participant households were selected in each community. In order to
get the widest diversity of households from within each community, Grandin’s (1988)
wealth ranking technique was used to divide the community into three general categories
of well-being. A small focus group was held in each community in which community
members discussed how they defined wealth or well-being and worked together to list
every household in their community. Using a set of index cards, the group wrote the name
of one head of household on each card. Next, I asked for three volunteers from the group
and met with each one on an individual basis, in private where the others could not hear
our conversation. During this activity, I read out the name on the first card and asked the
participant to tell me if that family was in the category they considered to live well,
poorly or average, always using the descriptive words generated for this process in the
earlier focus group discussion. This was repeated until all of the cards were placed in one
of the three categories. When this activity was complete, I averaged the results of each
participant and compiled a final list of households in each category. The focus group then
discussed which households would be willing to participate in the research activities and
made suggestions as to who I could approach for an interview. Community Hazard Maps
were also constructed for each community during these focus groups.
Household Interviews: Each of the tools listed below were completed in each of the 36
household interviews.
Daily Activity Clock: Daily activity clocks chart the activities performed by each member
of a household during the day, using the familiar format of an analog clock (See appendix
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4 and 5). When both a man and a woman were interviewed in the household, each one
created their own daily activity clock.
Seasonal Calendar: A seasonal calendar takes the form of a chart on which the months of
the year are posted along the horizontal axis while important events and activities are
charted along the vertical axis (See appendix 6). This diagram helps to explore patterns
and changes that take place over the course of one year, such as weather patterns,
productive activities, economic conditions and social events. The seasonal calendar
facilitated discussions about specific income sources and levels, without the need for
invasive questioning.
Livelihood Resource Vulnerability Assessment: By charting each livelihood resource and
asset against each extreme weather hazard and discussing the ways in which the hazard
affects the resource, I was able to discover exactly how extreme weather disrupts
livelihoods. Using a Likert scale (Regmi, et al., 2010) (0 - not at all affected, 1 somewhat affected, 2 - quite affected, 3 - very affected, 4 - completed debilitated.), the
impact of each hazard on each resource could be ranked in a matrix, thus establishing
priority areas (See appendix 7). Details about impacts were elicited using simple
questions such as, “what happens to your drinking water source when it rains
excessively?”
Coping Strategy Identification Matrix: The Coping Strategy Identification Matrix listed
the most severe weather hazards and their impacts on livelihoods as identified in the
Livelihood Resource Vulnerability Assessment (See appendix 8). I asked the informants
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to list strategies that they have used in response to these problems and whether or not they
found the strategies to be effective.
Climate Scenario Activity: This activity used probable future climate scenarios to explore
the adaptive capacity of households. By posing hypothetical questions (See appendix 9)
about the impacts of possible changes in weather patterns or extreme events and asking
the informant to think about their possible responses, the Climate Scenario Activity
explored the household’s current capacity to react to a challenge to their livelihood using
effective and sustainable strategies.
Tools used in Phase 3 - Stakeholder Feedback and Analysis
Causal Chain Development: Causal chains for each of the highly vulnerable resources
and assets were constructed over two days. On each day, two groups of men and women
from different altitudes worked together with me and FIPAH staff member Veronica
Zelaya to develop one causal chain each, before coming together and discussing the
models as one large group. Sticky notes and markers were used to construct large,
modifiable problem tree models on the walls of the office. This allowed the whole group
to add to or modify each other’s models and gave the participants the opportunity to
practice their presentation skills by explaining their model to the other group. Each group
developed and presented two full models each day. The models were photographed and
passed into digital format for further analysis. (See appendixes 10 to 17).

Information about Hillside Livelihoods
Data collected from using one tool was sometimes employed with a subsequent
tool. For example the information provided in the daily activity clocks proved to be
essential to the completion of the Livelihood Resource Vulnerability Assessment as it
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allowed me to seek details such as what activities each household member participated in
and what resources were essential to the household. The clocks encouraged participants to
think about every livelihood activity they participate in, as opposed to simply stating their
main source of income.
The seasonal calendar facilitated discussions about specific income sources and
levels, without the need for invasive questioning. By assigning a value to the income for
any given month and consequently listing all of the income-generating activities
completed in the same month, I was able to gain a clearer picture of what the major
sources of income were for each family.
The livelihood resources and assets used by each family were drawn from the
daily activity clocks and seasonal calendars to create the list used in the Livelihood
Resource Vulnerability Assessment. In each interview, the impact of strong rains, drought
and extreme temperatures on each item on this list was discussed in detail.
When all interviews were complete, I aggregated the Livelihood Resource
Vulnerability Assessment results by community and made a master list of the apparent
priorities in each one. The most vulnerable resources and assets were selected according
to the average of the numbers assigned to each one by each household during the
Livelihood Resource Vulnerability Assessment activity. At the focus group which took
place at the end of the vulnerability assessment phase, I listed these resources and assets
on a ranking matrix to allow community members to compare the severity of each one
and discuss which should be the priority for their community adaptation activities.
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Information about Coping Strategies
The strategies identified in the Coping Strategy Identification activity were
consolidated and evaluated by the group based on their effectiveness and their
sustainability. DeWaal’s (1989) distinction between erosive and non-erosive coping
strategies was an important consideration in the evaluation of coping and adaptive
strategies. Since a strategy can be effective in the short term but not sustainable in the
long term, these two factors were evaluated separately, but with an emphasis on the
importance of long-term sustainability.
By identifying the shortcomings of existing coping strategies, this activity allowed
the participants and researcher to identify where the risk is highest, thus highlighting
priorities for further development.

Looking Towards Adaptation
By including a discussion of the frequency with which current coping strategies
have been used in the distant and recent past, I was able make some distinction between
coping mechanisms that were reserved for severe situations and strategies that are
becoming a regular part of the livelihood portfolio and may indicate adaptation to climate
change.
An increased awareness of climate change as a global environmental threat can
cause emotional distress among any population (Fritze, et al., 2008). For many people,
losing confidence in the permanence of the natural world (McKibben, 1997) causes
distress and anxiety (Fritze, et al., 2008).
In the course of exploring the coping strategies of the communities, new
information regarding the projected effects of climate change was introduced to the
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research participants. The participatory methods used in this research, such as semistructured interviews, oral histories and scenario activities, involved a high level of
reflexive interaction between the researcher and participant allowing the research
participant to ask questions about possible changes in future conditions (Corbin, et al.,
2003).
Action is the best remedy for feelings of distress and powerlessness that may
occur as a result of learning new, grim information about climate change projections
(Braasch, et al., 2009). I felt that sharing the information is not enough on its own; in fact,
I believe that just sharing the information and leaving would be irresponsible. Once I had
shared the information about climate change projections, I had to also share knowledge
about ways in which farmers can prepare for and mitigate the predicted changes. By
discussing the results of this research with stakeholders and delivering a project
development workshop, I was able to contribute to capacity building and planning
activities that will strengthen the resilience of the communities involved.
Community Adaptation Priority Planning: This final activity was not used as a
data collection tool. It was offered to research participants as a capacity development
activity in response to some of the needs that were identified during the research process.
As a gesture of gratitude for the infinite enthusiasm and support of the research
participants, I chose to deliver a two-day workshop on project design and proposal
development for any community members that wished to participate. The workshops
were well-attended and appreciated. The original format and materials for the workshop
were requested by and shared with FIPAH’s national team, Plan in Honduras’ regional
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team and the municipality of Jesus de Otoro. This capacity development activity will
contribute to the increased resilience of hillside communities to extreme weather events
by making them better able to identify and respond to their own development needs.
Chapters four and five will present the data on extreme weather and livelihoods
that I collected using the methods outlined here. Before proceeding to this data, chapter
three will provide background information on the developmental and climatic conditions
currently found in Honduras.
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3
The Context
Honduras
The political history of Honduras closely reflects the archetype of the Latin
American country since colonial times. Military governments with weak political
legitimacy, civil unrest and interference from an economically interested United States
military, have all contributed to a precarious foundation for current development. The
socio-economic conditions in the country at present are dismal. With a population of over
7.2 million people which is growing at a rate of 2.0 percent a year (World Bank, 2009),
Honduras faces several major obstacles to development. It is one of the poorest countries
in the Latin American and Caribbean region, with rates of malnutrition, life expectancy,
infant and maternal mortality and literacy worse than those of many of its neighbouring
states (See Table 3.1 below).
Table 3.1 Development Indicators by Country
Indicator
Honduras Nicaragua El Salvador Panama
Infant Mortality Rate (per 1000 live births)

28

27

20

17

Life expectancy at birth
Maternal Mortality Ratio (per 100,00 live
births)

72
130

72
110

71
120

75
71

Source: World DataBank. World Bank. http://data.worldbank.org/data-catalog

The geographic make-up of Honduras is an important factor in the distribution of
resources as the rugged mountains that dominate 80 percent of the surface of the country
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make many rural communities very difficult to reach. The most isolated and desolate
communities in the country are located in these areas, known as ‘the hillsides’. The
government of Honduras defines ‘the hillsides’ as areas with a slope of 12 degrees or
more and flat floored valleys at elevations of 300 to 900 meters (World Bank, 2004).
Although rainfall and soil quality vary in the hillsides, the levels of agricultural
productivity are generally much lower than in the lowlands. The fertile lowlands are
being increasingly occupied by large-scale agriculture ventures destined for export
markets, forcing more and more people to settle on the thin soils of the hillsides. Intense
and long-lasting periods of rain and poor construction make hillside roads unreliable and
often treacherous. The isolation of such communities is not limited to transportation; most
forms of infrastructure, such as potable water services and household latrine systems, are
deficient in hillside areas as well (World Bank, 2004). Most hillside communities do not
have safe, stable roads and cannot be reached by truck during the rainy months of the
year.
While agricultural potential in the hillsides varies with factors such as rainfall,
elevation, and soil characteristics, most agricultural activities in these areas focus on
smallholder production of basic grains, coffee and livestock (Beaudette, 1999; Jansen, et
al., 2003). Land is measured in manzanas (mz) which are equal to about 0.7 hectares
(Beaudette, 1999). Over 70 percent of households in the hillsides work less than 7
hectares (10 mz) of land. Land tenure is tenuous in the hillsides, with only 35 percent of
households holding legal title to their land. The households that are less-poor tend to be
located in areas with better soil quality and higher levels of rainfall.
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Almost all of the households in the hillsides are considered poor. A study of
sustainable land use in the hillsides, conducted for the International Food Policy Research
Institute (IFPRI), categorized households as non-extremely poor (per capita income of
more than US $1.00 a day), extremely poor households (US$0.50 to US$1.00 a day) and
desperately poor households (less than US$0.50 a day). They found that of their sample,
only 4.5 percent could be classified as ‘non-extremely poor’, while 77 percent were
‘desperately poor’ (Jansen, et al., 2003).
Beaudette’s (1999) study of household well-being in the community of Yorito
found that land (use and size), ownership of animals, quality of housing and dependency
on day labour for income, are major factors used by community members to measure the
level of a household’s well-being. In her study, the ‘least poor’ households work 2-3 mz
of land and the ‘not-so-poor’ households work 1-2 mz while the poorest households had
no access to land for food production (1999). According to Beaudette, the highest quality
houses, belonging to the ‘least poor’ families, are made of adobe or cement bricks which
are whitewashed or painted and have cement floors and tiled roofs. The medium quality
houses (those of the ‘not-so-poor’) have dirt floors, adobe or wattle and daub walls and
zinc roofs while the lowest quality (those of the poorest families) had walls of wattle and
daub, thatched roofs and dirt floors (1999). Dependence on day labour increases with
poverty and Beaudette found that over 50 percent of the poorest families depended on day
labour as their main full-time source of income (1999).
Households usually consist of about six people and homes that have higher
dependency ratios tend to be poorer. The average level of education is low, less than three
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years (Jansen, et al., 2003). Households that have a member who has migrated and sends
home remittances are less poor than those that do not.
The total value of physical assets held by a household decreases with income. The
average household owns about US$2500 in physical assets including farm machinery,
livestock, vehicles and housing (Jansen, et al., 2003). Most households have no access to
formal credit, but about one quarter of very poor households rely on informal sources of
credit.
Infrastructure is deficient in most of the hillsides. Less than 20 percent of homes
have electricity or phone. While almost 80 percent of communities have access to some
source of potable water, health services and public transport are only accessible to less
than a third of households (Jansen, et al., 2003).
Income generating strategies in the hillsides are almost exclusively dependent on
agriculture in some way, whether they are involved with livestock, coffee or basic grains.
There are some farmers in the hillsides that cultivate annual or permanent crops, but they
are in the minority. A few farmers are able to eke out a living from livestock or coffee
production alone, but most households engage in a combination of basic grain farming,
livestock production and selling their labour to other farmers. This majority group makes
between US$55 per capita and US$153 per capita each year (Jansen, et al., 2003).
Beaudette (1999) found that day labour, grain production and coffee picking were the
most important sources of income reported by most families. Other income generating
activities included selling eggs, selling chickens, selling prepared food, domestic work (in
or outside of the community), selling vegetables and selling pigs (Beaudette, 1999).
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Household income is largely spent on basic necessities, food and clothing, and health care
when needed (Beaudette, 1999).
Slash-and-burn agriculture is still the dominant method used by hillside farmers.
Plots are cleared and burned before planting and, after a few production cycles, they are
left to fallow and regenerate for future use (Beaudette, 1999). While, at lower altitudes,
maize and beans can both be seeded twice annually, in the higher areas of the hillsides,
only beans can be planted twice, because the winter season is too cold for maize
(Classen, 2003). The first growing season, referred to as ‘primera’, occurs between May
and October (it varies with altitude), and the second season, known as ‘postrera’ takes
place between September and November (Beaudette, 1999).
Steep slopes and lack of access to water for irrigation limits the potential for
growing traditional improved seed varieties or vegetables in the hillsides. The most
pressing problem is food insecurity. Harvests of maize and beans are not sufficient to feed
most households for a whole year. The stock of food collected from subsistence farming
does not last from the end of harvest in one year to the beginning of harvest in the next
year. Maiz is generally planted in May and harvested between September and November.
Beans can be grown twice, those planted in May are picked in August and those planted
in October are harvested in December (See Table 3.2, below). Households usually run
out of food by June and have to wait until mid-fall for the next harvest. Locals refer to
this problem as “los junios” or ‘the Junes’ (Beaudette, 1999).
Food insecurity is further aggravated by volatile prices for basic grains. During
the harvest season, when most families have sufficient grains from their own farms to
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feed their families, the prices of beans and maiz are low. Months later, when households
are running low on grain stores, the price of grains is significantly higher than during the
harvest and often cash income is scarce during this period. Beans, for example, cost
around 10 Lempiras per pound ($0.50CAD/lb.) when purchased from a local merchant
during harvest and post-harvest months. When a household’s store of grains runs out and
they are forced to purchase beans during the hungry season, or in times of scarcity due to
drought, for example, the price increases drastically, to 16 or 20 Lempiras per pound
($0.80 to $1.00/lb.). Locals identified two causes for this drastic change in price. The first
is ‘acaparamiento’, which means hoarding. Merchants purchase large proportions of the
grain harvest at low prices when there is a surplus, during the harvest, and resell it during
times of scarcity, at a higher price. Merchants are considered to have a monopoly on grain
stores as they tend to be the only people in the region with well-conditioned storage
facilities. The second cause is crop failure. When asked to identify the most likely cause
for crop failure, most respondents identified drought as the most frequent problem.
However, further research shows that those with a more advanced scientific
understanding of agronomy, blame disease, which may be aggravated by certain weather
conditions. There are no effective government price controls on basic grain prices in
Honduras. Recent media reports highlight the current food price problems by contrasting
bean prices in El Salvador ($0.55/lb.) and Honduras ($0.90/lb.) (RNS, 2011).

44

Table 3.2 Seasonal Calendar for Maize and Bean Cycles (Mid-Altitude)
Jan Feb Mar April May June July Aug Sept Oct Nov Dec
Maize
Beans

Legend:

Planting

Maize
Harvest

Bean
Harvest

Agricultural work is spread throughout the year and is generally the job of the
men, except for coffee picking, which requires the labour of all members of the family
(Beaudette, 1999). Coffee picking is an important source of income for most households,
therefore the months following the coffee harvest (January to March) are generally
characterized by significant financial stability. The period following the corn and bean
harvest (in September) is also considered one of financial security thanks to the sale of
part of the harvest (Beaudette, 1999). The period of food insecurity know as ‘los junios’ is
not only the result of insufficient harvest; at this time of year there is a reduced demand
for farm workers and therefore there is not much income to be made through day labour
(Beaudette, 1999). This reduced demand for farm workers is not solely caused by a lull in
agricultural activity, but most farmers have also run out of savings and are unable to hire
day labourers (Beaudette, 1999).
There are many strategies that households use to endure ‘los junios’: changes in
diet, such as replacing corn products with bananas and tuber crops, growing vegetables in
a household garden, selling soil for whitewashing, doing domestic work in other
households. Perhaps the most interesting coping strategy identified by Beaudette (1999) is
the sale of ‘futuros’. During periods of crises, poor farmers will approach potential buyers
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and offer to sell them part of their crops, before the harvest. This speculative activity
works in favour of the purchaser, who may buy a share of a crop at one fifth of the value
it would hold if sold at the time of harvest. This form of informal credit can create debt
problems for farmers when harvest failures occur and they are unable to deliver the
promised crops (Beaudette, 1999).
Gender plays an important role in the distribution of responsibility, as women are
generally required to take care of their children and carry out daily domestic chores such
as cooking, laundry and wood-gathering while men work outside of the home (Beaudette,
1999).

The Valley of Jesus de Otoro
The Valley of Jesus de Otoro, in the department of Intibucá, has an area of 414km!
and is formally composed of 6 villages and 108 communities (Government of Honduras).
In the 2001 Census, 4577 homes were counted with a total of 21,017 inhabitants. The
population is fairly evenly divided between men and women (Government of Honduras,
2001).
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Figure 3.1 Map of Honduras Divided by Municipality

Source: http://commons.wikimedia.org/wiki/File:Honduras_municipalities.png

Figure 3.2 Relief Map of the Valley of Jesus de Otoro, Intibucá

Source: ©2011 Google - Map Data ©2011 LeadDog Consulting

The village of Jesus de Otoro is the administrative centre of the valley and is
governed by a municipal government, led by a Mayor. In each community there is a
‘Patronato’, which is an elected body of community members who seek to lead in matters
that concern the community as a whole. While Patronatos exist in most communities, they
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are not always the body with the most influence. Water, education and church committees
often have more influence over community activities and decisions. The research
participants were largely members of these bodies in their respective communities.

Source: Own modification of Croquis del AGI Jesus de Otoro created by Esteban Lusta and Laura Salinas

The fertile valley floor is owned by a handful of wealthy Hondurans, none of
whom live in the Department of Intibucá. The land is used for rice and livestock
production and marginal sections are rented out to poor farmers for basic grain
production.
In the communities found at the base of the valley, production is generally limited
to maize and beans, but both of these can be produced twice each year. In medium and

48

high altitude communities, coffee is an important crop for most families. Maiz and beans
are also grown in these communities but are generally limited to one crop per year. In all
communities, fruits have been grown for household consumption for decades. Recently,
vegetables have been introduced to many home gardens and are thriving in most cases.
Cash income is increasingly difficult to obtain in the Otoro Valley as the only real
labour demand comes from the agricultural sector, which has been increasingly affected
by climate change and price instability. Agricultural day labourers can earn up to 100
Lempiras in one day, but in most cases they receive 70 to 80 Lempiras for a day’s work.
Most of the households that participated in the research had one member that worked as
an agricultural day labourer, and most households reported that in a ‘good’ month there
would be work for that person 15 days out of 30. Most households reported that there
were months when between 0 and 5 days labour were commonly found. The agricultural
activities in the valley flatlands employ only a few on a consistent basis and there is no
industrial activity in the valley.
!

As part of the wealth ranking exercise, I met individually with three key

informants in each community to discuss how they defined wealth. In most communities
the terms that were put forth by the key informants to describe wealth categories were
‘households that lived’ ‘mal’ (bad), ‘regular’ (average) and ‘bien’ (well). Some key
informants insisted that everyone in their community lived ‘mal’, however when asked to
explore subtle differences in living conditions, it was always possible for the key
informant to identify different levels of wellbeing. The differences most often discussed
related to the materials used for house construction - ‘bahareque’ (wattle and daub) was
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generally synonymous with bad, adobe (mud bricks) was generally synonymous with
average, and ‘bloque’ (cinderblock) was generally synonymous with well. Main sources
of income were also commonly discussed. Those who did not have a stable source of
income from farming and had to search regularly for ‘jornaleo’ (day labour) usually fell
into the lowest category. Those who had significant land planted to coffee usually fell into
the middle category and families that received ‘remesas’ (money transfers from abroad)
always fell into the top category. In some communities there were households that fell
into the top category even if they did not receive ‘remesas’, but that was rare.
Infrastructure is highly deficient in all of the hillside communities. Although the
international children’s charity Plan International in Honduras has collaborated with
many communities to construct latrines and a handful of water projects, important
infrastructure like safe roads, retention walls and school buildings are insufficient or nonexistent in most communities. Communities found at high altitudes generally lack basic
sanitation infrastructure and water services.

Climate Change in Honduras
The Fourth Assessment Report of the Intergovernmental Panel on Climate Change
(Magrin, et al., 2007) lists observations and predictions about climate change in Latin
America. The report states, with high confidence, that climatic variability and extreme
weather events have been severely impacting the region over the last few years and that
significant changes in precipitation and temperatures increases of up to 1˚C have already
been observed. It is apparent that land use intensification and expansion is exacerbating
the process of land degradation.
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Mean warming projections for Latin America between now and the end of this
century range from 1 to 6˚C. Such a change in climate is expected to result in species
extinction, increased water stress, unpredictable changes in agricultural productivity and
sea level rise. In Central America, decreased agricultural yields, increased disease vectors
and severe threats to dry forests are of major concern (Parry, et al., 2007).
Recent intensification of the impacts of the El Niño-Southern Oscillation (ENSO)
has led to serious damage to human systems, leaving them in a state of heightened
vulnerability to biophysical disasters. Climate-driven variation in disease vector densities
for dengue and dengue fever are of particular concern in Honduras (Parry, et al., 2007).
Climate trend studies show patterns of change in weather extremes in Central
America, specifically more warm nights. Trends also show increased rainfall events and
longer periods of consecutive dry days (Parry, et al., 2007). Climate change scenarios
have been generated by many different methods; each one shows a vastly different picture
of future climate trends. While most scenarios predict an increase in temperature,
predictions about precipitation range from significantly less to significantly more
(Winograd, n.d.).
Predictions about the impact of climate change on agriculture are generally
limited to commercial annual crop systems, leaving the fate of subsistence crops on
marginal lands in the dark.
A vulnerability assessment conducted by the Honduran Secretary of Natural
Resources and the Environment (Programa Nacional de Cambio Climatico, 2009),
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identified an increase in temperature and a decrease in precipitation leading to drought as
the only quantifiable threats to the country. Non-quantifiable threats include extreme
weather events, landslides, sea-level increase, changes in ocean circulation, pH level
increases and increased water temperature, as well as increased solar radiation due to the
thinning of the ozone layer.

General Results of Research
As part of the background on Honduras the general results of the research in the
valley will be presented here. More detailed discussions will follow in Chapters 4 and 5.
Livelihood Resource Vulnerability Inventory
Actual climate variability is already impacting the livelihoods of hillside
households in many ways. Projected changes in climate are expected to increase the
severity of existing impacts as well as cause new impacts. In order to evaluate current
impacts and predict future impacts, this research created an inventory of the livelihood
assets used by households in the hillsides and then assessed the actual or potential
severity of projected climate-related effects on each one. Each research participant
assigned the assets they were familiar with a level of vulnerability to each hazard using a
Likert scale with the following values: 0 - not at all affected, 1 - somewhat affected, 2 quite affected, 3 - very affected, 4 - completed debilitated. The ratings assigned by each
household were averaged and the final value was used to rank all of the assets in order of
actual and potential vulnerability (See appendixes 24 to 26).
Of the 84 assets identified in the household interviews, 42 fell into the category of
low vulnerability to extreme weather 15 fell into the category of medium vulnerability to
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extreme weather and 27 fell into the category of high vulnerability to extreme weather.
Assets that were perceived to have low vulnerability to extreme weather included
machines like an electrical generator, a coffee pulper and a chainsaw, institutional
services such as school classes and agricultural support from non-governmental
organizations, and mature fruit trees such as citrus and banana trees. Assets with medium
vulnerability to extreme weather included basic infrastructure such as houses, latrines and
roads. Almost all animals, vegetables, basic grains and agricultural land fell into the
category of highly vulnerable to extreme weather. The 27 assets in this category were
grouped into eight sets and pursued in further detail in the Stakeholder Feedback and
Analysis phase of the research.
Causal Chain Analysis of the Most Vulnerable Livelihood Resources and Assets
The eight assets selected as the most vulnerable to extreme weather were: basic
grain production, purchased basic grains, land integrity, animals, human health, day
labour income, coffee income and drinking water.
In the third and fourth valley level focus groups, hillside famers worked with
FIPAH staff member Veronica Zelaya and me to develop a causal chain model for each of
these assets.
In order to construct causal chain models which visually depicted the causes and
effects of the issues identified above, we divided the models into four sections, reading
them from left to right. On the far left side, we listed the various climate drivers, the
specific manifestations of extreme weather that were causing or aggravating the problem.
Next, we listed the vulnerability mechanisms through which each climate driver worked,
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the way in which each climate driver affected a livelihood resource or asset to cause or
contribute to the problem we were discussing. In the third section, we gave a clear
definition of the problem we were discussing and finally, we listed the effects that the
occurrence of this problem had on the household. Figure 4.4 below, gives a simple
example of one climate driver, one of the mechanisms through which it causes
vulnerability, one problem that it leads to and one effect that this problem can have on a
household.

Figure 3.4 Example of Causal Chain Model

In reality, each causal chain model identifies several climate drivers and each
climate driver works through various vulnerability mechanisms. There was significant
overlap of vulnerability mechanisms from model to model. For example, loss of
household income, may appear several times in one model and appears in the models for
almost every problem.
Each of the eight models can be seen in its entirety in appendixes 10 to 17
however, due to length restrictions, it is impossible to examine each of the causal maps in
detail in this paper. In order to elucidate on these complex relationships, however, two of
these causal maps will be explored in depth in the following chapters.
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The Livelihood Resource Vulnerability Assessment completed by the 36 hillside
households produced a list of the resources perceived to be the most vulnerable to
extreme weather by hillside community members. There were eight resources that were
considered to be highly vulnerable by almost all of the research participants, they
included: basic grain crops, productive fields on steep slopes, farm animals, drinking
water, basic grains available for purchase, day labour income, coffee income and human
health.
During the research process, I noticed that human health and loss of income came
up often as the root of major problems for hillside families and both problems were
noticeably exacerbated by the current effects of extreme weather. In the focus group
discussions with both key informants from FIPAH and hillside farmers, it was noted that
many of the eight resources identified as highly vulnerable were important mainly
because they contributed to income generation or human health. With the agreement of
the key informants and hillside farmers, I decided to make the focus of the rest of my
analysis the impacts of extreme weather on income and health. The two issues were
considered to be vital to survival and when participants were asked if they could rank one
as more important than the other, most participants said, ‘No, because without one you
cannot have the other’. Income will be the focus of chapter four and health will be the
focus of chapter five.
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4
Extreme Weather and Income
Income Characteristics and Use
There are two main income-generating strategies for poor households in the
hillside communities of the Jesus de Otoro valley. One is men’s day labour in the fields of
other farmers. The other is cutting coffee berries during the coffee harvest season. This
activity is generally open to men, women and children alike.
Day Labour Income
In the Jesus de Otoro valley the employment options available to people without
specialized education are limited. There is no significant industry in the region other than
agriculture. For men and women who have limited education and no land of their own,
the only opportunity to work comes in the form of agricultural day labour on the farms of
others. The range of duties involved in this type of day labour includes any of the
activities required for the maintenance of corn, bean and coffee plants, and in some cases,
the more specialized activities required for fruit crops such as pineapples and bananas.
The work day begins at seven in the morning and ends at three in the afternoon. The
income earned for one day of work varies depending on the community in which the
work is found and the gender of the worker. Pay is calculated daily and, research
participants said, if a labourer is not able to work for the whole day, they should not
expect to get paid. Research participants reported that generally, one day’s pay for a man
is no less than seventy Lempira and no more than one hundred Lempira. In the group of
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thirty-six households interviewed for this research, only one household included a woman
that worked as a day labourer in fields other than those of her family. In her community,
men were paid eighty Lempira for one day and women were paid seventy Lempira. The
work is physically demanding and tiring and the workers are expected to provide their
own basic tools such as a machete and a knife. This type of work does not involve any
formal contract and is based on verbal agreements made between the farm owner and the
labourer at the start of each day. Research participants noted that while during key periods
in the growing cycle some farmers will advise labourers that they will be needed for
several days in a row, at other times of the year, labourers must set out early each morning
in search of a farmer who will give them work without knowing if they will find work or
not. Often, work cannot be found in one’s own community and labourers must travel on
foot for over an hour to reach a community where there is a need for them. Most day
labourers do not find work every day and depending on the time of year and area of the
valley, some of them may only find work two to three times a week. Table 4.1 reflects the
work schedule of one of the participants of this research. By his calculations, the total
income earned from his day labour activities throughout seven months of the year is equal
to five thousand and forty Lempira.

Coffee Income
Coffee is grown by many small farmers in the hillside communities of the Jesus de
Otoro valley. Some households have several manzanas of land planted to coffee and rely
on the sale of washed coffee beans as their main source of income. Others grow only
enough to provide coffee for their own household needs with a couple of extra pounds to
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sell to neighbours. For this second group of households, seasonal employment on the
larger coffee farms in the valley is the most significant source of income they can find.
The general farm work involved in the maintenance of coffee plants is considered to form
part of the regular day labour discussed above. When hillside households make reference
to coffee income, they are explicitly referring to the money earned during the harvest
season.
Coffee berries mature suddenly and unevenly and must be picked by hand before
they can be de-pulped, washed, dried and sold to intermediaries. The coffee cutting
season traditionally lasts from November to April and during this period there is little
time for anything else. Coffee cutting consists of hand-picking the ripe berries off the
bushes and collecting them in a basket secured around the waist. Cutters are paid a dailyestablished amount per one gallon can of ripe berries. On one coffee bush there are
generally ripe, semi-ripe and unripened berries so cutters must be careful to only select
berries that are sufficiently mature. Ripe berries fall easily to the ground when they are
touched, so cutters have to work delicately to avoid losing time to recovering berries from
the ground, and possibly losing berries under foot.
This job can be done my men, women and children and, in most households, all
able-bodied members over the age of six are sent to work in the harvest. The fact that
school holidays correspond to the coffee harvest season highlights the importance of the
involvement of children in the harvest, and also reflects the common practice of families
traveling to distant communities to seek work cutting coffee. On a good day, an adult
male may cut up to eight cans of berries. Women are generally judged to pick slightly
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less. Some female research participants commented that this difference may be the result
of the woman’s responsibility for overseeing the children’s picking activities as well as
their own. Young children may pick up to three cans in a day and that contribution to the
household income is welcomed. The price of a one gallon can of picked berries is set
according to the price at which the washed berries can be sold to the intermediary. The
price of coffee fluctuates significantly in response to international and national factors.
During the 2010-2011 coffee harvest season the price per picked can hovered around 30
Lempira. This year was considered to be a good year for Honduran coffee prices and 30
Lempira per can is more than has been paid in recent years. Table 4.1 above illustrates the
total income that one man earned picking coffee in one season. This table only reflects the
income of one member of his household during the coffee harvest. In many cases, more
than one member of the household works in the coffee harvest.
Income Use
Due to the importance of coffee cutting to the average overall household income
in the hillsides, research participants indicated that many of the major payments made by
households, such as those required for school enrollment, loan repayments, agricultural
inputs, clothing, shoes, household repairs and upgrades, are made during or shortly after
the coffee harvest. Stores of grains may also be purchased during this period by families
whose own harvests are not sufficient. Figure 4.1 illustrates the proportion of annual
income that one research participant’s family must dedicate to food purchases.
Participants who grew their own basic grains identified their biggest annual expenses as
those associated with their children’s education, medical expenses, agricultural inputs and
clothing.
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The average cost of the basic necessities of this household including two adults
and three young children were also calculated using current costs. The average total spent
on basic food goods alone (including their transport from the valley to the community) is
14 285 Lempira, leaving only 15 755 Lempira of income to cover all of the family’s other
expenses, such as medical expenses, school expenses, clothing, shoes, housewares,
household repairs, animal upkeep, agricultural inputs, communications, transportation and
leisure.
Figure 4.1: Portion of Total Income Spent on Basic Food Needs
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Beans (3000L)
Soap (360L)
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Candles (600L)
Leftover Income (15 755L)

Source: Key Informant Interview
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Household incomes vary depending on the number of family members that are
working, their gender and the type of work they are engaged in. In general, men tend to
earn more than women, even when they are doing the same job, but most often women
work in activities related to the upkeep of the household and men work in agriculture.
Most hillside communities are too isolated from the town of Jesus de Otoro to allow for
daily travel there for work, which means men and women are limited to the work they can
find in their own and nearby communities. Work and life can be divided into two seasons:
coffee harvest and the rest of the year. The income earned by berry pickers during the
coffee harvest is generally more than the income earned during the rest of the year.
Below is a table showing the average number of days worked each week and the average
monthly income of a research participant that is considered representative of the common
hillside male head of household. The income is divided into coffee picking and day labour
income. The day labour income in this man’s community is paid at 70 Lempira per day.
Like most men in the hillsides, this man works an average of six days each week during
the coffee harvest. He averages eight cans per work-day, each of which was paid at 30
Lempira during the 2010-2011 harvest.

61

Table 4.1: Sample Day Labour and Coffee Income Chart
J

F

M

A

M

J

J

A

S

O

N

D

Total

3

2

2

2

3

3

3

3

3

132 days/year

560

840

840

840

840

0

5040

0

0

0

0

0

5000

25 000

Total__

30 040

Days of work per week
3

3

3

Day Labour Income Monthly (Lempiras)
0

0

0

0

560

560

Coffee Harvest Income Monthly (Lempiras)
5000 5000 5000 5000

0

0

Source: Household Interview

This chart shows only the income generated by the male head of household in
both the coffee harvest and regular season. Many households can count on some extra
income from the work of women and children who can also pick coffee during the
harvest. Because this income is variable, however, and largely dependent on the age and
health of the other members of the household, the total income for this family will be
calculated using only the male head of household’s income. In the case of this particular
household, the children are very young and unable to pick coffee (most children start at 6
years old), which means their mother is also unable to pick coffee because she must stay
at home to care for her children. The average income of this type of household, based on
the current rate of pay and availability of work in day labour and the coffee harvest, is
30 040 Lempira per year.

Impacts of Weather Drivers on Income
The dependence of hillside households on agriculture for income makes them
especially vulnerable to extreme weather. Both day labour income and income from the
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coffee harvest can be easily disrupted by unexpected weather changes. Until recently the
agricultural season in the hillsides has been conditioned by traditional weather patterns
which were considered to be highly reliable and predictable. Research participants could
easily describe the weather conditions that could be expected during each month, usually
by first recalling which farming activities they would normally be engaged in at that time.
Temperature and precipitation patterns vary by altitude and responses from households
found at lower altitudes were significantly different from those found at high altitudes.
Responses from households within the same community, however, varied little, thus
establishing a reliable picture of the traditional precipitation levels at each altitude.
Table 4.2: Traditional Precipitation Levels Reported by Hillside Farmers
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In recent years, research participants have noticed that the traditional weather
patterns that they have been used to relying on have been disrupted. Figures 4.2 and 4.3
illustrate the actual variation in monthly and annual precipitation as recorded by FIPAH’s
climate change observation station in the mid-altitude community of Ojo de Agua.
Reported disruptions include: the end of the dry period arrives late; the beginning of the
rainy period arrives early; the rainy period is interrupted by unseasonable drought. The
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impact of these disruptions on agricultural productivity can be serious and in the 2010
growing season both the corn and the bean crops of many farmers were almost
completely lost due to unexpected weather. I observed how corn plants in most
communities were at the stage of cob formation when very heavy rains began to fall every
afternoon in August. The heavy rains affected pollination, led roots to rot and often
knocked corn stalks over, uprooting them from the shallow hillside soil and causing them
to die.
Frequent rains cause consistently damp soil and foliage, which can lead to
diseases that reduce crop yield or may make grains unsafe for human consumption. As I
was conducting my research, FIPAH’s agronomists pointed out to me how the corn crops
in many nearby communities were succumbing to tar spot, a fungus that was previously
unknown in the area. Since the disease was not identified in its early stages, it went
untreated and caused significant loss of production. Tar spot is a complex fungi typical of
cool, damp areas (Agudelo, et al., 2007). During the 2010 growing season in the Jesus de
Otoro Valley, the disease was more prevalent in the lower altitude communities, which
was probably a function of the high humidity that occurred in those areas while the corn
cobs were forming (during August and September). When the disease takes hold in the
early stages of growth, the cobs grow to be lightweight and the kernels become shriveled
and loose (Agudelo, et al., 2007). Tar Spot is a serious problem for corn production
because the disease can survive in crop residues from season to season, becoming a
recurring problem if not properly treated. In the Jesus de Otoro valley, where FIPAH is
working diligently to convert growers away from their old habits of slash and burn
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agriculture, the prospect of having to encourage localized burning to prevent continued
infection from Tar Spot is daunting.
These heavy rains died out in early September giving the farmers what they
considered the necessary conditions for planting their bean crops. In many communities,
beans were planted in mid to late September. By early October, farmers began reporting
to me that there had been no rain in almost a month. They explained that the lack of rain
had killed their bean plants because out of the seeds they had planted some could not
germinate and those that did, dried up before they could flower.
Figure 4.2: Monthly Precipitation Levels in Ojo de Agua, Honduras
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Lack of rain is highly problematic for crops, as research participants and FIPAH’s
agronomists assured me that irrigation is generally not an option for hillside parcels.
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When asked how many days need to pass without rain in order for farmers to worry about
the fate of their crops, most research participants answered between 8 and 15 days.
Figure 4.3: Yearly Precipitation Levels in Ojo de Agua, Honduras
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High temperatures can also generate crop failure by increasing evaporation rates,
leaving soil without the moisture plants need to survive. Often, lack of rain and high
temperatures combine to create even more severe drought conditions.
Impact On Day Labour Income
Whether it is caused by drought or poorly timed heavy rains, crop failure has a
negative impact on demand for day labour. Research participants indicated that when crop
failure occurs, there is not much they can do to remedy it, therefore there is not much
work left for them to do until the preparation for the next season begins. This means that
less labour is required during the growing season and in the case of farm owners that hire
labour, the demand for hired labour goes down.
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Depending on when in the growing season severe rains take place, they can
contribute to crop failure or they can simply act as an obstacle to getting work done.
Working in fields planted on steep slopes is a difficult task at the best of times but when
severe rains make terrain slippery and visibility low it is almost impossible. More than
half of the participating households reported that the unseasonal rains that were taking
place almost every afternoon between June and September of 2010 were seriously
affecting their ability to earn income from day labour. Most participants remarked that
farm owners did not want to hire day labourers because they knew that it would probably
rain around noon and the labourers would not be able to work for the whole day. This,
participants said, made farmers unwilling to promise a full day’s wages and therefore
unwilling to hire labourers. Research participants that worked as labourers for close
family members and were paid with in-kind harvest shares said that their ability to begin
the day’s work was not affected by the likelihood of rain because their employer knew
that they would only expect their proportionate share of whatever was harvested. Day
labour for cash, however, is not as flexible.
When I asked some of the research participants why farmers and labourers did not
make informal arrangements based on an hourly wage rate, most of them did not have an
answer. “We have just always done it this way” was a common response.
The problem of reduced demand for agricultural day labourers was ranked by
participating households as one of the most serious issues arising from extreme weather.
According to the Livelihood Resource Vulnerability Assessment, severe rains were
perceived to have a very high impact on day labour income.
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Impact On Coffee Income
The impact of weather drivers on coffee cutting income takes two paths. The first
is the impact of heavy rains on the coffee bushes themselves. When heavy rains hit
mature coffee berries, the berries fall off the bushes and onto the ground. On the ground,
mature coffee berries quickly rot and cannot be recovered. When a significant portion of
the coffee harvest is lost to heavy rains, there is less opportunity for people to earn
income by coffee cutting.
The second way in which climate affects coffee income is through rain and cold
temperatures which make it difficult for cutters to work. All but two of the participating
households had at least one member of the family that cut coffee for income. Of the
households that cut coffee, all of them remarked in their interviews that it was impossible
to cut coffee when it was raining because the terrain became too slippery and when their
clothes got wet they became cold and their hands would tremble, causing them to drop
too many berries. A few participants commented that at high altitudes, even without rain it
could become too cold to cut coffee on some days. I asked one research participant who
owned several manzanas of coffee why cutters could not wear gloves and rain coats in
such circumstances. He replied that gloves made the cutters’ hands too clumsy and they
would drop too many berries to make it worthwhile.
The problem of lost coffee harvest income was also ranked by participating
households as one of the most serious issues arising from extreme weather. According to
the Livelihood Resource Vulnerability Assessment, severe rains were perceived to have a
very high impact on day labour income. It is important to note, however, that this higher
ranking can probably be attributed to the relative importance of coffee income for hillside
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families, since the frequency with which this problem had occurred in recent memory was
much lower than the frequency of loss of day labour income. However, the total income
lost in one month of coffee cutting is equal to the income of several months of day labour.

Impacts of Lost Income on the Household
While many hillside families are engaged in subsistence agriculture, growing
basic grains for household consumption, there are still many household needs that can
only be fulfilled by a cash income. Research participants described how major purchases
or investments are generally made using the income earned from coffee cutting and tend
to take place during or shortly after the coffee harvest. They listed the following
purchased items: Clothing and shoes are purchased in time for Christmas Eve, a tradition
know locally as ‘el estreno’, or ‘the debut’. School expenses, including uniforms, shoes,
backpacks and supplies are purchased in time for the start of the school year in February.
Farm inputs are purchased for the upcoming season, in time for planting in May. Payment
for water services are made to the local water authority. Debts are repaid, walls and roofs
are repaired, kitchen utensils, cell phones and radios are purchased, money is invested in
cows, pigs or chickens and, ideally, money is saved for future expenses which cannot be
prepaid, such as medical care and medications.
Without the significant cash income earned during the coffee harvest, there would
be a reduction in the aforementioned purchases or payments and in the worst case, no
such payments or purchases could be made. Children cannot be enrolled in school, their
worn-out clothing and shoes cannot be replaced, inputs for growing basic grains cannot
be bought, the house and housewares continue to degrade, debts continue accruing
interest, they cannot purchase additional livestock and there are no savings for future
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needs. For families that rely on such income for purchasing stores of basic grains to see
them through the year, the loss of this income is even more dangerous because it may
prevent them from fulfilling their basic food needs.
The income earned from day labour throughout the year may not be equivalent in
value to that earned from coffee cutting, but it is an important source of cash for needs
that arise during the period in between coffee harvests. In most cases, research
participants pointed out, the few hundred Lempira a week is not enough to make a major
purchase, but it can buy the family some food products such as eggs or vegetables to
supplement the basic grains they have grown. Day labour income can also provide
enough money to pay for transportation to the town of Jesus de Otoro, where community
members must travel for medical care or to undertake any sort of administrative pursuit
such as proposing a project for the community or filing paperwork for a birth, death or
marriage. Day labour income can also be enough to make small household repairs which,
research participants noted, can prevent further degradation which would result in much
more costly repairs.

Coping Strategies Currently Employed at the Household Level
The loss of day labour or coffee income presents a serious and life-threatening
challenge to hillside families and if they are to survive until the next opportunity to earn
cash arises, they must engage in coping strategies that allow them to successfully weather
the dearth. In each household interview, respondents were asked about how they coped
with the loss of income. The same question was put to a focus group made up of some of
the same research participants. Their answers were discussed in the focus group in order
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to expand on the consequences of undertaking each one of the coping strategies listed.
Each coping strategy and its consequences are discussed below.
Working small contracts: Research participants said that when day labour work
was not available, men could sometimes find ‘small contracts’ for a few hours of work
helping to repair a fence or digging a latrine. They pointed out that while this sort of work
presented a good opportunity to earn a little bit of income, the pay was not standardized
like it was for day labour, and often young, strong men were preferred for such work over
older, more experienced men, leaving the latter at a disadvantage.
Selling cakes and tamales: Women, the research participants pointed out, could
chose to make tamales or to bake cakes to accompany coffee, which they could try to sell
in their community or in the nearest town. While this activity may produce an income, it
may also result in a deficit if a women has made an investment in the purchase of
ingredients for the food and is then unable to sell them. The research participants noted
that in order to undertake this sort of activity, the woman or her household must have the
money needed to make the initial investment in ingredients, and not all households would
be in such a position in a time of income stress.
Man migrates for work: Men may chose to migrate within Honduras to look for
work, but most often, research participants said, men choose to go north and try to reach
the United States. This type of migration is generally done illegally with the help of
illegal migrant ‘coyotes’. The voyage towards the United States is dangerous and many
men and women do not reach their destination, either deported by the authorities upon
arrival or victim to one of the many hazards of the trip. In August of 2010, 72 bodies were
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discovered in a ranch in Northern Mexico, victims of an organized crime ring that is
suspected to have been seeking ransom for the migrants. Thirty of the dead were
Honduran citizens (La Prensa, 2010).
When men are able to successfully migrate, the research participants indicated that
this results in family disintegration. Often, they say, the man, who is not able to travel
freely between the United States and Honduras, starts a new family in his new home and
his Honduran family breaks down resulting in conflict and problems for his children.
Woman migrates for work: When women migrate for work, the research
participants said they tend to stay within Honduras, traveling to the cities of San Pedro
Sula or Tegucigalpa. When the woman is forced to leave the home, the research
participants noted, the general upkeep of the home suffers, the children are not properly
cared for and often, the man brings a new partner into the home. These consequences can
lead to problems with children’s health and education, as well as family disintegration.
Beg: Begging, research participants say, may get a family by for a short while, but
the damage it does to the family’s reputation and children’s self esteem is severe.
Search for roots to eat: There are some wild and cultivated roots that can be
found in local forests which can supplement meals. ‘Malanga’ and ‘yucca’ were the roots
most commonly mentioned by research participants. When asked if they had ever resorted
to searching for roots to supplement their diet, most research participants said they had
never had to. Some older community members noted that their parents had talked about
surviving on them, but they themselves had never needed to. Many younger community
members expressed doubt at the availability of sufficient roots in the forests, stating that
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since no one has bothered to cultivate them for decades, there are probably not many of
them out there and they would run out quickly in case of severe food stress. Many
research participants indicated, in their household interviews, that they would be most
likely to supplement their family’s diet with plantain or banana in case of food stress.
Buy on credit: Some people, research participants said, had established
relationships of trust with local vendors and were able to purchase food and other basic
goods on credit in times of income stress. Such credit is limited, though, in that each
vendor will only sell a few hundred Lempira worth of goods on credit and will expect
payment within the next few days. Once a household has purchased something on credit
from such a vendor, they are unable to purchase more from that vendor until the debt is
paid off. Research participants pointed out that if a household gets a bad reputation for
not paying off their debts quickly, vendors will simply not extend them any type of credit
in future. In general, there is no interest charged on such credit purchases.
Sell possessions: Selling possessions, research participants noted, was one way of
obtaining cash in a time of income scarcity, but it is not a good option as it leaves the
household with less than it started with. Not only does the family lose the possession
itself, they remarked, but when a family is forced to sell an item under financial duress,
they are at the mercy of the purchaser and almost always receive less than the true value
of the item. The example used most often by research participants was the sale of a hen
for 100 Lempira. A hen has the potential to draw up to 600 Lempira a year in income just
from the sale of eggs at 2 Lempira each. Chicks can be sold for 20 Lempira each, adding
even more to the value of a hen. In such a case, the household loses their initial
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investment as well as the potential return that it could have generated. The same principle
holds true for the sale of ‘futuros’3, future shares of the harvest which are generally sold
for significantly less than their value at the time of harvest.
Cut and sell firewood: Firewood can be cut or collected from one’s own property
or from public forest land. In either case, the research participants pointed out that there
are two negative impacts of pursuing this activity. The first, they said, is that no matter
where the wood is coming from, one’s own farm or a nearby forest, you are depleting a
natural resource that will take time to regenerate so you will eventually run out of that
resource and have no more to sell, and deforestation causes numerous negative impacts
on the environmental and its ecological services, on which farmers rely. The second
negative impact, according to research participants, is that unlicensed wood cutting is
illegal and results in jail time for poor farmers that are caught. So, while cutting and
selling firewood may seem like an activity that can bring in extra cash in a time of stress,
it can actually erode the household’s asset base by depleting the wood available to them
in future, disrupting the ecological services on which the household relies and possibly,
removing one of the members of the family from active participation in the household’s
livelihood strategy.
Take out a loan: According to the research participants, taking out a loan is a
very common coping strategy in the Valley of Jesus de Otoro. Most of the families
interviewed reported having to take out loans at several points during the year, when
unexpected expenses arose and the household savings were not enough to cover the cost.

Selling crops before harvest results in a loss on the part of the producer. Beaudette (1999) reported that the
price of grains sold as ‘futuros’ is generally less than half of the value of the crop at harvest time.
3
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Most of the families in the communities do not have formal savings account in banks or
cooperative savings associations, and they have no access to formal lending. Instead, they
take informal loans from local money-lenders within their community. The research
participants confirmed that the common rate of interest on such a loan is around ten
percent per week, which is a simple interest rate. Such usury is erosive to the asset base
of a household because there are few if any investments in the region that can generate
such a high return, meaning that the ten percent per week is paid out just for the
convenience of having the money when it is needed. In most cases, loans are not sought
with the intention to invest in something that will provide any return, but are required to
pay emergency medical services or to buy food. In either case, the research participants
pointed out, the times when households usually need loans are likely the times when they
are least equipped to repay them.
Some of the coping strategies used in these hillside communities allow households
to weather dearth without sacrificing future productivity, seeking new sources of income
or food from outside the family’s existing livelihood portfolio. Seeking small contracts,
selling food or migrating, for example, do not erode the household’s asset base; these are
known as non-erosive coping strategies. Strategies such as selling possessions and taking
out loans, deplete the family’s resources, however, leaving them with less total value
saved or invested than before the activity was undertaken. These are erosive coping
strategies.

75

Impact of Lost Agricultural Income on the Local Economies in the
Hillsides and in the Town of Jesus de Otoro
In the hillside communities of the Jesus de Otoro valley, agriculture, including the
cultivation of basic grains, coffee and some varieties of tropical fruit, is the main income
source. Households in the hillsides are all dependent on agriculture for their survival in
some way. Most households grow basic grains, mixed with some coffee. Some
households grow only coffee and purchase basic grains from their neighbours. Some
households do not have access to agricultural land and are reliant on day labour on the
farms of their neighbours for income.
Many households in the hillsides have developed small informal businesses to
serve the needs of the farming households around them. The number and size of these
informal ventures varies depending on the size and average income level of the
community. In some of the smallest communities, the only business may be a household
that sells the occasional bag of sugar to a neighbour, while in other, larger communities
there may be several businesses serving the needs of farmers, day labourers, women and
children.
In the mid-altitude community of Ojo de Agua (See appendix 19 for community
map), which can be reached easily from the paved road leading from the town of Jesus de
Otoro to the city of Siguatepeque, many informal businesses are thriving. The community
includes over one hundred households and only six of those households were formally
involved in this research. From interviews with those six households, I was able to
compile the following list of informal businesses that serve the community:
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1. Beekeeping and the sale of honey
2. Coffee de-pulping, washing and drying
3. Coffee bean roasting
4. Coffee packaging for retail
5. Cultivation and sale of fruit
6. Cultivation and sale of vegetables
7. Preparation and sale of fertilizing compost
8. Seeding and sale of coffee seedlings
9. Collection, preservation and loaning of seeds
10. Small convenience store for non-perishable goods
11. Sale of Tigo cellular phone credit
12. Preparation and sale of tamales and cakes
13. Washing clothes
14. Sale of fresh eggs
15. Seasonal sale of pork
16. Roadside sale of pineapples
17. Hairdressing services
18. Transportation services in a pick-up truck
Several of these informal businesses are the main source of income for the wives
and children of farmers in the community and they often represent an important
contribution to the overall cash income of the household. The only clients of these
businesses (except for the roadside sale of pineapples) are members of the farming
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households or households dependent on day labour in the community. When the source of
income for these farming households is disrupted by extreme weather events or variability
that causes crop failure, the amount of money that they have to spend on the
aforementioned services in the community declines, and subsequently the income of these
small entrepreneurs declines. Thus the local economies of hillside communities are also
susceptible to disruption from extreme weather events as a secondary impact of lost
income to day labourers and coffee cutters.
The relationship between hillside farmers and the informal businesses that spring
up in their communities to serve them is quite transparent and direct. The relationship
between hillside farmers and slightly larger businesses in the town of Jesus de Otoro is
slightly more complex, but equally as important.
The town of Jesus de Otoro has no apparent industry outside of agriculture and the
commercial services which have developed to serve the needs of small farmers. The
valley has no large factories or significant exports and it is not a tourist destination. The
valley floor is used for the profitable rice and livestock production enterprises of absentee
landowners. The town of Jesus de Otoro consists of small and medium-sized businesses
that serve the needs of hillside community members and supply the small informal
businesses in those communities. In recent decades, the owners of these small and
medium-sized businesses have begun to form a new class of merchants with a higher
level of disposable income than hillside farmers. In response to the emergence of this
class, new businesses aimed at serving the needs and desires of this small group of
families with increased purchasing power have begun to appear. These businesses include
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slightly more expensive bars, restaurants, clothing stores, gift shops, trades people and
gas stations, private and bilingual schools and a leisure area complete with pools and
water slides. The informal sector has also grown as more households are able to hire help
in their businesses, domestic help, childcare and gardeners. The informal resale of
slightly-used mid-range vehicles purchased in the United States is also becoming
common.
While the disposable income of the merchant class in Jesus de Otoro is bringing
new growth to the town, the main income base of the merchant class remains the group
that forms the majority of the population of the valley, hillside farming families. Hillside
farming families are the clients of Jesus de Otoro’s merchant class both directly and
indirectly.
In order to conduct their businesses in the hillside communities, the informal
business-people of the hillsides often must purchase supplies in the town of Jesus de
Otoro. When the available income of farmers in Ojo de Agua declines, for example,
leading to a decline in their business, the purchases made by these business owners at the
establishments of merchants in Jesus de Otoro decline. Many of the needs of hillside
households cannot be served by the small informal businesses found in their communities
and they must travel to Jesus de Otoro to make their purchases. During the focus group
discussions, research participants were asked to make a list of the purchases they made in
Jesus de Otoro in a normal year and identify in which kinds of businesses they made these
purchases. Below is the list they compiled:
1. Farming inputs such as tools and equipment - Hardware store and farm supply
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store
2. Food and toiletries - Independent supermarkets
3. Clothing, shoes and housewares - Traveling market which comes to Jesus de
Otoro weekly or local permanent market
4. School supplies - Traveling market which comes to Jesus de Otoro weekly
5. Cell phone - Local branch of service provider
6. Radio - Local permanent market
7. Building materials - Hardware store
8. Medications - Pharmacy or naturalist
Other payments that research participants listed included debt payments, taxes,
payments to doctors, payments for adolescent children attending school in the town and
payments for informal lodgings for those children if they stayed in town with family or
friends.
It is reasonable to conclude that when hillside farmers lose their source of income
and are unable to make such purchases from local merchants in Jesus de Otoro, those
merchants suffer a decline in income as well. When local merchants have less disposable
income, they are less likely to spend money in local restaurants and bars, at local private
schools, on the transportation of products from outside of the valley and on services such
as water, electricity, telephone, internet and cable television. They will have less money to
advertise on local radio and television stations and less money to hire employees for their
businesses and homes. It is common for local merchants to look to larger business outside
of the valley for their own clothes, shoes and household materials and appliances.
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Conclusion
The predominance of agriculture as the main source of income in the region
makes all of the livelihoods in the valley vulnerable to the effects of extreme weather
either directly, as discussed in the first part of this chapter, or indirectly, through the
market linkages that bind even the most elite services in the town to the income of hillside
farmers.
Besides the physical health problems that follow lost income, research participants
pointed out that the loss of day labour occupation can also lead to depression in the family
member that has found themselves with nothing to do and no way to provide for their
family. Many female research participants said that conflict emerges or escalates in the
home when men have no job to go to and alcohol consumption and drug abuse tend to
increase.
Without the income provided by day labour and the coffee harvest, hillside
families are often forced to go hungry or forgo timely medical care, and they are limited
to traveling to those places they can reach on foot. This can result in serious health
problems. The connection between lost income and health was judged by research
participants to be significant and complex and the subject was pursued in detail. This
issue forms part of the discussion of the impacts of extreme weather on health which is
the focus of Chapter 5.
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5
Extreme Weather and Health
The links between health and income are multiple and reflexive. Lack of income
can result in the failure to fulfill basic dietary and sanitation needs and lead to delays in
seeking medical attention when required, all of which can lead to serious health problems.
Also, health problems can prevent people from working, forcing them to forgo their
income, and can force a household to spend what little money they can obtain on medical
and related expenses. While the connections between extreme weather drivers damaging
human health, resulting in lost income, are indirect and difficult to evaluate, the links
between income loss and health problems can be clearly traced. This chapter will first
examine the weather-related health problems that have been identified by research
participants and medical professionals in the Jesus de Otoro valley. Next, it will discuss
the weather-driven causes of these health problems as explained by members of hillside
communities. Finally, this chapter will explore the impacts research participants reported
that these health problems had on their livelihoods.

Weather-Related Health Problems in the Jesus de Otoro Valley
In an interview with a local doctor in the Valley of Jesus de Otoro, health statistics
for the area were reviewed and the doctor confirmed that the leading causes of death
among both adults and children in the hillside communities were complications from
gastrointestinal and respiratory infections. The doctor explained that many patients lacked
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the financial resources and education required to seek timely medical attention, leading to
high rates of advanced infections that are costly and difficult to treat.
The doctor noted that the recently observed changes in the weather have caused a
marked increase in the incidence of both gastrointestinal and respiratory infections, both
through the multiple direct mechanisms which will be explained here and through a
reduction in food security, leading to increased rates of malnutrition. He pointed out that
malnutrition and infection are involved in a symbiotic relationship with one another,
leading to a downward spiral of health problems, especially in children.
Extreme weather contributes to increased incidence of several infectious vectorborne diseases impacting the health of inhabitants of the Jesus de Otoro Valley
Malnutrition
Malnutrition, the inadequate intake of sufficient calories, vitamins and minerals,
has long been considered a serious health problem when it manifests in its most severe
forms, known as marasmus and kwashiorkor. Moderate malnutrition is receiving more
attention these days, however, as recent research has demonstrated that it is an initial or
complicating factor in over 50 percent of all child deaths (Barbieri, 2001). Moderate
malnutrition lowers the defenses of the immune system and leads to a greater incidence,
duration and severity of common childhood illnesses. Lack of Vitamin A makes children
more vulnerable to infection, especially to diseases such as diarrhea and measles. Once
children become ill with these diseases, their bodies are less able to absorb nutrients and
they have less of an appetite, further aggravating their initial condition (Barbieri, 2001).
Typical secondary infections developed by children with malnutrition include severe
pneumonia, respiratory infections and tuberculosis, along with a host of other
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opportunistic infections such as candidiasis, herpes and bacterial infections (Nutrition for
Health and Development, 2004). 4
Gastrointestinal Infections
Gastrointestinal infections most often manifest as discomfort, accompanied by
severe diarrhea and sometimes vomiting. The most dangerous and debilitating symptom
of such infections is almost always diarrhea and this condition can be directly linked to
the high contagion rates of these illnesses. Diarrhea leads to severe dehydration and
malabsorption of nutrients which can cause affected people to be more vulnerable to other
infectious diseases. In young children, diarrhea can cause impaired growth and
diminished physical and cognitive development, leading to decreased performance during
school years and subsequently, diminished income-earning capacity (Fricas, et al., 2007).
In the short term, diarrhea and vomiting cause discomfort and inconvenience preventing
affected people from working, traveling or participating in group events.
Respiratory Infections
The inhalation of atmospheric dust particles, which often include moulds, pollens
and microbial toxins, can cause airway inflammation resulting in illnesses such as rhinitis,
bronchitis and asthma (Lang, 1996). Such acute infections may be linked to the
development of more serious, chronic lung disease.
Infectious Diseases
Latin America is home to several infectious diseases including malaria, dengue,
leishmaniasis, yellow fever, Chagas’ disease and cholera. The incidences of malaria,

A 1995 study of the impacts of mild-to-moderate malnutrition found that while only 36 percent of child
deaths in Honduras could be attributed directly to severe malnutrition, 94 percent were related to
complications from mild-to-moderate malnutrition (Pelletier, et al., 1995).
4
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dengue, cholera and other water-borne diseases are projected to increase as a result of
climate change.5
Dengue manifests itself through the development of flu like symptoms including
very high fever, severe headache and muscle pains. Simple Dengue is not life threatening,
however Dengue Haemorrhagic fever is a life-threatening complication of the virus that is
accompanied by liver enlargement and circulatory failure (World Health Organization,
2009).
Malaria symptoms include fever, headache and vomiting and the disease can
become life-threatening quite quickly by disrupting the flow of blood to vital organs
(World Health Organization, 2010b). Cholera is an extremely virulent disease that is
caused by the ingestion of a specific bacteria, generally through food or water intake. The
infection causes severe diarrhea that can kill a child or adult within hours if left untreated.
Approximately 75 percent of people who become infected with the bacteria do not
develop any symptoms, but the illness is easily passed onto others as the bacteria will
survive in the infected persons’ feces for up to two weeks (World Health Organization,
2010a).

5 Vector-borne

diseases are sensitive to changes in ambient temperature because warmer temperatures
reduce breeding times and decrease pathogen incubation times, allowing the diseases to become infectious
more quickly (McMichael, et al., 2003).
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Weather-Driven Causes of Health Problems in the Hillsides
There are many mechanisms linking extreme weather to health problems and
these mechanisms are conditioned by the location, living conditions and economic
entitlements of each family. The household interviews conducted confirmed the increased
occurrence of the aforementioned health problems that are linked to an increased
frequency of extreme weather events. Health problems were seen to be an indirect result
of extreme weather and the intervening variables are set out in figure 5.1. The
intervening variables include lack of cash income, crop failure, landslides, food scarcity,
lost animal production, contaminated water and dust/chills. Extreme weather events
worked through these variables to eventually result in various health problems.
Lack of Cash Income
The mechanisms behind the loss of household income due to changes in climate
were explored in detail in the previous chapter. The impact of loss of income on health is
significant, however, and will therefore be briefly discussed here.
The majority of hillside families rely on their own agricultural production,
supplemented by cash income from work on the farms of others, for survival. Research
participants noted that when traditional growing patterns are disrupted and the weather
becomes unreliable, many farmers are unable to employ paid help. When this important
source of cash income is removed, many families have no other way to earn the money
needed to cover their family’s basic needs.
Research participants admitted that, often, lack of cash leads households to delay
seeking medical attention when someone becomes ill. This can lead to their condition
worsening and the subsequent medical attention required being more expensive. The
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coping mechanisms research participants described using in response to the loss of
income can also have negative impacts on health. Forgoing certain purchased foods that
are high in protein or vitamins can lead to malnutrition. Selling assets such as hens or pigs
that are used to feed the family can have the same effect. Selling ‘futuros’, pre-selling
parts of the harvest can also leave families with less than sufficient food. Many research
participants noted that there are also emotional and psychological effects of losing cash
income or the desperate and criminal acts that may ensue.
Crop Failure
Most hillside families rely on their own agricultural activities to provide most or
all of the basic grains required to meet the food requirements of their household.
Agricultural production in the hillsides almost always takes place on marginal land with
steep slopes and very limited access to roads or infrastructure such as irrigation. Heavy
rains can cause landslides, flooding, rot and disease which often demolish large portions
of corn and bean fields. The results of cropping system simulation models conducted in
Honduras project a decrease in maize yields of up to 22 percent, as a result of the
increased rainfall variability caused by climate change (Diaz-Ambrona, et al., 2004).
When a farming family suffers total or partial crop failure this can cause health
impacts along several pathways. First, cash income can decline. Selling extra grains is an
important source of income for many families.
Loss of income to crop failure means less diversified food for the family. Cash is
required to purchase important sources of protein such as eggs and dairy products and
vitamins such as vegetables. Lack of protein and vitamins can lead to malnutrition, which
research participants claim leaves members of the family more vulnerable to illness.
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Without the income from the sale of extra grains, the family may also lack cash to pay for
medical services which can lead them to delay seeking medical help, often until the
problem becomes complicated or severe.
Research participants also indicated that without these sales, farming families may
not have the money to pay for their children’s education. Many families rely on their
children getting jobs outside of agriculture to help bring increased income into the home.
In some cases, when children are not able to contribute income to the household,
the only option is for the women in the household to migrate to seek employment as
domestic help in urban areas. Without women in the home, research participants said,
children are often not properly cared for, as they are left alone during the long working
day, while the men are in the fields. The absence of a mother or adult woman in the home
presents a considerable health risk for children, as the women are generally responsible
for children’s meals, hygiene and medical supervision.
When the crop failure is total, the farming family loses their source of sustenance.
Hillside households said they are forced to purchase basic grains in the local market to
fight starvation. In order to obtain sufficient cash to purchase grains, families often have
no choice but to liquidate important assets. The most common example given by research
participants was the sale of a hen. A hen can fetch up to one hundred Lempiras, which is
enough to purchase 20 pounds of maize or 6 pounds of beans. By selling off productive
assets such as hens, however, families lose an important source of nutrition (eggs and
meat), once again exposing them to increased health risks.
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Landslides
The instability of marginal hillside land is greatly increased by the slash and burn
agricultural practices common to Honduras. Deforestation and mono-cropping leaves soil
loose and creates clear paths for rocks and debris to slide downhill during severe rains.
The soft character of the tertiary volcanic strata and alluvium that make up the hillsides in
the Jesus de Otoro Valley (Rogers, 2009) mean that large portions of landforms are prone
to breaking loose and falling away. These landslides present a significant risk to human
life and homes, however homes are often strategically located in areas that are less likely
to suffer damages. That leaves the least stable plots to be cultivated.
Research participants reported that landslides often result in loss of harvest, which
has several impacts on human health. The investment put into the land to make it suitable
for cultivation and plant it is lost as well and all available income must be diverted to
consumption for survival. Losing this investment and its projected returns, they noted,
means that the family has no money left to dedicate to household repairs and
improvements. Most houses in the hillsides are made of wattle and daub or mud bricks,
which require constant upkeep to prevent infestations of dangerous insects. The
Triatomine is an insect that transmits a potentially life-threatening infection known as
Chagas disease. Other disease-carrying insects (such as mosquitos that spread Malaria
and Dengue) that make their homes in cracks or pooled water found around the home, can
also become an increased risk when buildings are not properly maintained.
When a landslide destroys a farming plot, farmers explained that it is often beyond
repair. If the land is owned by the farming family, they generally lose their investment as
the land is no longer suitable to be sold for a profit. Many farmers faced with this
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situation are forced to rent land for basic grain cultivation, which leads to land insecurity.
When a farmer cannot guarantee that she/he will be able to rent the same plot of land
season after season, research participants said there seems to be no reason for them to
engage in more labour-intensive and expensive farming practices that will maintain the
sustainability and quality of that land. They noted that this land insecurity tends to lead to
the use of techniques that appear to be the most cost-effective in the short term, often
including the use of dangerous chemicals. As water sources for most households are
streams that cross agricultural plots, this environmental contamination can lead to serious
health problems through tainted produce and drinking water.
Food Scarcity
When one farming family loses their crop due to a landslide or disease, they rely
on their social networks of friends and family to help feed their household. They have the
opportunity to borrow or purchase grains from a neighbour or buy grains at the local
market. When the cause of the crop failure is more widespread, like in the case of a
drought that affects all of the farms in the region, research participants say the solution is
not so simple.
When a large proportion of small farmers and commercial producers suffer
significant crop failure, research participants reported that the price of grains goes up
significantly. For example, during the post-bean harvest season (January and February) of
2011, after a difficult growing season that did not constitute a true shortage, prices were
artificially inflated by hoarding and speculation in the market. A ‘quintal’ (one hundred
pounds) of beans, which should cost 1200 Lempiras, could be purchased for no less than
1700 Lempiras. That represents a 42 percent rise in the price of beans.
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This can move even basic grains out of reach for the poorest families. Faced with
high prices and limited supply, families have no other choice but to purchase the little
grains they can with their limited cash. Respondents indicated that they have often had to
simply “eat less” (comer menos) and “hang -on” (aguantar) until prices go down or their
next harvest is ready. Some households were able to list foods that they would use to
substitute grains and help themselves feel full, such as ‘malanga’, ‘yucca’, plantains and
bananas. Such a reduction in an already deficient household menu can lead to serious
malnutrition and related illnesses. Research participants and key informants, including the
local physician noted that people who do not have enough to eat have a more difficult
time fighting off infection.
In the perception of the research participants, a grains shortage at the national
level can have an indirect effect on health by inducing NGOs and the national
government to purchase larger quantities of grains for their hand-out programs than in
normal years. This increased consumption combined with the increased price of grains
due to their scarcity, empties the NGO and government coffers of money that might have
been spent on important infrastructure projects such as water systems and latrine projects.
The postponement of construction or maintenance of essential infrastructure can lead to
increased contamination of water sources and soil which can also present a significant
health risk.
Lost Animal Production
Research participants reported that severe rains present a significant health risk for
work animals such as horses, donkeys and mules. Damp conditions can result in foot rot,
or Infectious Pododermatitis. This is an extremely painful and contagious infection that
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can result in amputation or euthanasia. If an animal becomes infected, it cannot be used
for work. Most hillside households have no more than two work animals and if their
animals are unable to work, farmers say they have no way of transporting their harvest
from the fields to their homes. This can result in the harvest being stolen or left to rot in
the fields leaving the household without the basic grains they need to fulfill their food
requirements.
Drought coupled with high temperatures and severe and frequent rains both cause
stress to hens which leads to reduced egg production and sometimes illness. Research
participants indicated that if a hen becomes ill or stressed and stops laying eggs, there will
be fewer eggs for consumption and fewer eggs to be hatched, so the chicken population of
the farm will diminish and future production of eggs and meat will be reduced. Immediate
availability of eggs and meat will also be drastically reduced, resulting in less protein
intake for the households’ members, which can lead to malnutrition and disease.
Contaminated Water
The causes of water contamination in the hillsides of Honduras are complex and
multiple (See appendix 13) and the problem is serious and common. Many hillside
communities do not have any type of formal water system and each household must carry
or pipe their own water from a nearby spring or stream to their home. I observed that
even in hillside communities that have water infrastructure, the main source is surface
water, generally collected from rivers found uphill. These systems divert water from the
river into a collection basin which may or may not include a rudimentary sand filter. The
collected water flows through above-ground metal or PVC pipes to a cement holding tank
from which it is distributed through similar pipes to individual homes. A handful of
93

communities in the valley are currently in the process of installing chlorine drip filters in
the holding tanks in an attempt to clean the water of contaminants before it reaches
homes. This practice is rare, however, and the challenges presented by increased rainfall
have yet to be assessed in terms of the use of chlorine drip filters.
The number of sources of water contaminants may be static or may even be
decreasing through education and public awareness campaigns, but the unpredictable and
severe rains that have become more common are aggravating the problem. Research
participants insisted that when contaminants such as feces, chemicals, decaying animal
carcasses, wash water and dairy residues are spilled on the ground they may dry in place
and accumulate over several weeks without rain. When severe rains begin, pollutants and
residue are washed downhill into rivers and streams where drinking water is collected.
The region’s slash and burn agricultural practices have left much of the hillsides with
little to no topsoil or organic matter to help absorb rain. This, together with the increased
intensity and reduced duration of rain events leads to higher levels of runoff than those
traditionally experienced at the start of the rainy season.6
Research participants and the local doctor confirmed that when dirty water is
consumed, these contaminants cause serious gastrointestinal infections which generally
manifest as diarrheal disease. The increased concentration of contaminants, combined
with reduced predictability of contamination patterns can lead to a rise in the quantity and
severity of gastrointestinal infections.

6 Historical discharge records indicate that for every 1˚C increase in temperature, global runoff will
increase by 4 percent (Oki, et al., 2006).
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Traditionally, families say they would know at what times of the year they must
boil or filter their water, according to traditional rain patterns. After the first few strong
rains, they would consider the ground washed clean and go back to drinking unboiled,
unfiltered water. With changing rain patterns and unpredictable, localized downpours, it is
difficult for families farther down the watershed to know what kind of contamination is
taking place upstream. Research participants identified increased frequency of
gastrointestinal infections in their households during periods of heavy rain. During the
completion of the seasonal calendar exercise, many households remarked that they used
to be able to predict the months during which they would have gastrointestinal infections,
because they always came with the start of the rains, but now they cannot predict such
patterns, because the rains start and stop without warning all throughout the year. When
asked if they boiled their water every time rains started, most families answered ‘no’.
They said they still tend to boil the water at the start of what they are used to being the
traditional rainy season, but rarely boiled water during the rest of the year.
Increased and contaminated runoff is not the only threat to water that climate
change brings to the hillsides. Pit latrines are the most common hygiene installations
found in most hillside communities and they are prone to overflowing during heavy rains.
This can add to the surface contaminants carried into streams by runoff. I observed that
the geomorphology and pedology of the hillsides do not often allow for water pipes to be
buried and most water systems are vulnerable to damage from rushing water and falling
rocks. Broken water pipes are a common cause of service interruption, leaving families to
find alternate sources of water on a regular basis. In anticipation of such service
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interruptions, most households store water in open containers around the house. This
water may become further contaminated by animals or the introduction of tools or jugs by
family members. Perhaps more dangerously, they frequently become a breeding ground
for disease-carrying mosquitoes that transmit serious illnesses such as dengue or malaria
to humans.7
Dust/Chills
During periods of drought, the sandy soils of the roads and fields have little to no cover
vegetation to prevent dust from flying into the air. Atmospheric dust often seems like little
more than an inconvenience and therefore not much is done to control it or prevent it
from entering the human body. Research participants recognize, however that inhaling
great quantities of dust over an extended period of time can lead to respiratory infections
and discomfort that is difficult to treat.
When heavy rains are unpredictable they often catch people off guard and
unprepared, leaving them wet and far away from a change of clothes. Rain storms are
often accompanied by cold air masses that drop the air temperature as the rain ends. This
combination can cause men working the fields, children walking home from school and
women out on errands to catch a chill.
While the mechanisms that explain the connections between weather and
respiratory health have not been fully exposed, it is known that respiratory infections tend
to follow seasonal patterns. In tropical regions, the incidence of respiratory infections
increases during the rainy season. While the connection between rain and respiratory
7

Ambient temperature may also impact the incidence of diarrheal diseases as was observed in Peru during
the 1997-98 El Niño event, when the ambient temperature increased to 5˚C above normal and the number of
daily hospital admissions for diarrheal disease increased by 200 percent (Checkley, et al., 2000).
96

97

infection may not be as simple as that hypothesized by participants in this research,
several possible links have been identified by medical investigators. Rain causes people
to spend more time indoors, where poor ventilation of cooking fuel exposes them to
smoke, crowding puts them in direct contact with the germs of others and reduced
exposure to sunlight weakens their immune systems (Paynter, et al., 2010). The
relationship between increased humidity levels and the survival rates of bacteria and
viruses is also being considered a contributing factor (Paynter, et al., 2010). While such
studies have not been conducted in Honduras to date, a Japanese study of the impact of
weather factors on pneumonia found that cases of one strain of the disease increased
significantly with increased average temperature and humidity levels (Onozuka, et al.,
2009).

Effects of Weather-Driven Health Problems on Hillside Households
When a member of the household falls ill, it has many effects on the rest of the
family. The time, money and extra care that a sick person requires can increase the
demands on other members, often disproportionately on the women.8 I observed that
when someone falls ill in a hillside household the first step is often to use home remedies
or familiar pharmaceuticals to try to cure them. If this self-medication does not work, the
next move is most likely to visit a health centre where the patient will be seen by a doctor
or nurse and, often, prescribed another medication. Depending on the severity of the
illness and the role of the sick person in the household, they may go home to rest or they
may continue to work or study. If not properly controlled, the illness may spread to other

8

See McIntyre, D., M. Thiede, et al. (2006) for further discussion of the challenges of measuring the
indirect costs of illness for low-income families.
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members of the household, compounding the problem. Figure 2 illustrates how the major
impacts of illness within a hillside household can be grouped into three categories: loss of
income or productivity; money diverted from productive investments; and loss of
children’s education.
Loss of Income or Productivity
Most families living in the hillsides of the Jesus de Otoro valley do not have the
opportunity to accumulate cash savings and almost none of them have formal job security.
During the Wealth Ranking exercise, several informants made the distinction between
families that lived ‘regular’ and those that lived ‘mal’ by explaining that in those that
lived ‘mal’, the income-earner had to work six days a week for them to be able to eat
every day. “Si no trabajan ese dia, no comen el dia siguiente” (If they don’t work that
day, they don’t eat the next day). The households in this category tend to be the ones that
rely solely or mainly on day labour for survival, often because they have no access to
arable land. For these men and women, even one day of missed work may leave their
family without the food they need to maintain their health. For families who live
‘regular’, research participants say one day without work may not be so significant, but
several days without work would certainly be detrimental.
In the case of households that rely solely or mainly on their own production for
survival, farmers say the timing of their illness will play an important role in the impact
their time off will have. While farmers tend to be quite busy at all times of the year, there
are seasons when their work can be delayed without significant losses and others when all
of their time is barely enough to finish the work that needs to be done.
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For both groups of households, time taken away from their work to rest or to
travel to the nearest health centre is money or production lost and for all hillside families,
that loss represents a significant reduction in their ability to meet the needs of their
families.
Diversion of Money from Productive Investments
When a hillside household is struck by illness they are forced to divert a
significant amount of money toward medical attention and treatment. Most often,
households do not have savings equivalent to the amount of money required. 9
Whether it is taken from savings, loans or asset sales, money spent on health care
serves to reestablish the satisfactory health of members of the household but does not
contribute to the advancement of the family’s economic situation. Research participants
recognized that the money spent on medical care is no longer available for agricultural
inputs, education, household improvements, investments in poultry, livestock, or microenterprise. The expense may be considered a worthy investment, but it only restores the
household to their previous equilibrium, without providing significant economic returns.
As one of the research participants described it, “it only gets you back to where you
started; it doesn’t help you to move forward”.10
Money Spent on Treatment
Self-Medication: Commonly hillside families do not have cash resources to spare
and a visit to the doctor involves several costs. In order to avoid paying the added cost of
9

McIntyre, Thiede et al. (2006) cite anything above 10 percent of monthly household income as a
catastrophic medical expense for a poor family, noting that such an expense would likely trigger reduction
in consumption of other minimum needs and lead to sale of productive assets or increased debt.
10

McIntyre, Thiede et al. (2006) discuss the medical poverty trap and the importance of moving away from
users’ fees for health services in developing countries.
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visiting a doctor, many people admit they will attempt to address their health concerns
using remedies and medications that they are familiar with from past experience or
anecdotes. While this sort of self-medication may suppress symptoms temporarily, it often
does not attack the root of the problem and the illness remains or worsens. The money
spent on the ineffective medication has been wasted and more money will now have to be
spent on a trip to the doctor and subsequent medication purchases.
More worrying than the use of ineffective medication is the possible use of
inappropriate medication that could provoke an adverse reaction or cause the original
medical condition to become more complex. The local doctor pointed out, for example,
that misdiagnosed respiratory infections can be seriously aggravated by using the wrong
medication. In such cases, research participants said a visit to a doctor might not suffice
and even more money will have to be spent on a trip to the hospital in the nearest urban
centre, something which they said often involves overnight stays.
Visit to the Health Centre: When a sick person chooses to visit a doctor or
accompany their child to the doctor, not only do they lose the productivity or income that
they forfeit by not working, but they must pay for several costs. A ride in the back of a
pick-up truck from a typical hillside community to the nearest basic health centre (not
necessarily the main health centre in the town of Jesus de Otoro), costs twenty Lempira
on average, each way. When choosing which health centre to visit, families have to make
a choice between paying less and waiting for several hours at the public health clinic, at
the risk of not being seen before closing time and having to return the next day, and
paying more but being seen in a shorter time by a private doctor. The token fee at the
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public health clinic is two Lempira, but research participants pointed out that the waiting
time often spans over several meals, and bags of drink must be purchased to resist the
heat. A tortilla with beans purchased on the street may cost up to fifteen Lempira and each
bag of drink costs one to two Lempira. A visit to the private doctor will cost no less than
one hundred and thirty Lempira.
Medications can be purchased from some doctors directly or from the pharmacy. I
observed that while the price of medications is low in comparison to the amounts we pay
in industrialized countries, the cost of a ten-day course of decongestants and penicillin to
treat a sinus infection, for example, is at least two hundred Lempira, more than two days
pay for a day labourer.
Many families have no choice but to wait for longer periods of time at the public
health centre because they do not have the one hundred and thirty Lempira to pay the
private doctors’ fee. Often, common infections and ailments are seasonal or contagious
and infection rates spike in several communities at once, forcing large groups of patients
to overwhelm the public health system. Research participants pointed out that when there
are too many patients to be properly handled by the regular staff at the public health
centre, the attention each patient receives declines in quality and many patients are
misdiagnosed or the severity of their condition is overlooked. In some cases the patient’s
condition does not improve and the investment they made to visit the doctor is lost. In
some cases their condition may worsen, forcing them to have to seek further, more costly
medical attention.
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Money Spent on Replacing Labour
Resting: As men are often the ones responsible for caring for the corn, bean and
coffee fields, when they fall ill it may be necessary for the family to pay other men from
the community to do enough work to prevent loss of the crop. The cost of an agricultural
labourer for one day ranges from seventy to one hundred Lempira in the Jesus de Otoro
region.
The responsibilities of women in the hillsides are multiple and diverse but they
generally include everything involved in maintaining the house, garden, animals, meals,
clothes and children’s education and leisure. Research participants said that when an adult
woman falls ill, or is forced to spend large portions of her time caring for a sick man or
child, it may become necessary to employ another woman from the community to do
some or all of her work in the home. Meals must be prepared three times daily and work
and school clothes needs to be washed most afternoons so they are ready for the next day.
A woman’s labour ranges in price depending on the tasks performed or the time required.
Often, friends and family members will take on small tasks for each other as favours, but
sometimes there is too much work to be done and payment is the only way to secure help.
Many women noted that families that do not have money available to pay for help around
the home risk suffering the health consequences of poor home hygiene, which can lead to
further disease in the family.
Increased Cost of Deteriorating Conditions
Not Resting: Research participants made it clear that in many households, and
most frequently in the case of adult women, foregoing ones responsibilities in order to
rest is not an option. Often the urgent demands of the farm force men to work despite a
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serious illness and against their own better judgement. Women are not easily replaced in
their roles as mothers and wives and often are unable or unwilling to rest even when
outside help is brought in. The local doctor insisted that when infections strikes, rest is an
important component of any treatment and renouncing it leads to the condition
worsening, often resulting in the need for more expensive medical treatment followed by
more time away from work to rest.
Illness Spreads: Most of the illnesses commonly found in hillside communities are
highly communicable and the living conditions of most families only contribute to
transmission. I observed that families often sleep in one room, with several people
sharing each bed. Adequate water infrastructure is not common so personal hygiene and
cleanliness in the kitchen is often deficient. When illness spreads through a household,
expenses increase as multiple visits to the doctor and even more medication is required.
Loss of Children’s Education
Loss of a child’s education has long-term impacts on the livelihood strategies of
the household and on the livelihood opportunities for the child’s future family.
When children fall ill, they are not able to attend school until they are recovered.
Depending on their grade and the length of their illness, research participants say time
away from school may cause them to lose their school year and have to repeat it. The
investment that parents must make to allow their children to attend school is considerable
and the research participants indicated that when a child missed significant portions of the
school year or was forced to repeat a grade, parents often reacted by withdrawing the
child from school permanently citing the wasted investment as the cause.
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When the male head of household falls ill, they are often unable to keep up with
the work on their farm and for fear of losing the investment and source of food, research
participants say the family may decide to withdraw one or more sons from school to make
up the work.
When the female co-head of household falls ill, she is unable to perform all of the
varied duties that keep the household running. When the woman cannot work, there are
no meals prepared, no clean clothes, no one helping the children with their school work or
taking care of babies and toddlers. The role of the woman within the household is key to
allowing the men and children to pursue their work and studies and without her the
household order quickly collapses. That is why in many cases, research participants say
that when a mother becomes ill one or more daughters are pulled from school to perform
her duties in the home.
Through key informant interviews I learned that in Honduras, children are
encouraged to attend school until at least the sixth grade and most communities have
small schools where children receive basic education in literacy and numeracy during the
hours of 8 in the morning to 12 midday from Monday to Friday for nine months of the
year. These six years of education are considered to be free and compulsory, provided by
the government of Honduras with no tuition to be paid by parents. Books, uniforms and
materials must be provided by parents, however and represent a significant cost for
families. Upon completion of the sixth grade students may travel to the nearest village or
town to attend middle school or they may complete their secondary education through the
Educatodos rural classes in their own community. While there are public middle schools
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that do not require formal tuition, students must contribute 200 Lempira a year for upkeep
of the building and together with the cost of travel added to that of books, uniforms and
materials this represent an important financial sacrifice for hillside families. For a student
who is unable to travel to the school daily due to lack of transportation infrastructure or
feasibility, the cost of food and a room at the school can be up to 4000 Lempira a month.
In order to complete the Educatodos classes, students must contribute 1000 Lempira for
the entire program.
When children are unable to complete even their basic elementary education they
are ill-prepared to enter the workforce and are often forced to accept jobs as agricultural
labourers whereas literate and numerate teens can often become apprentices to tradesmen
or find work in the commercial sector. Research participants insist that depriving a young
person of their basic education in Honduras strictly limits their potential for future
employment and entrenches them in the ever-deepening cycle of poverty in which they
will continue to lack the income they need to build stable and sustainable livelihoods for
themselves. The financial ties between children and their parents are often life-long.
When a family makes the education of their children a priority, that child is more likely to
earn a higher income than their parents when they enter the workforce. Young adults are
generally expected to contribute some of their income to their parents’ household until
they chose to live independently. Even after young people form a family of their own,
their ability to provide financial support for their parents in case of emergency is an
important component of their parents’ coping mechanism portfolio.
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Conclusion
Extreme weather has several direct impacts on health and can also indirectly affect
health through loss of income and loss of sustenance. Health problems present serious
challenges to the livelihoods of hillside families, often aggravating problems of income
insecurity and forcing households to divert money from productive investments to
medical expenses.
The importance of low-skilled physical labour to the livelihoods of most hillside
households makes human health an invaluable resource. When human health fails and a
family member is unable to participate in physical labour, many households have no way
to replace that lost income.
The money spent on medical treatment and associated expenses is often the only
money that was available for investment in agricultural or other productive inputs. Once
this money has been spent on trying to resolve health problems, hillside households may
have nothing left to invest in production or the other components of their livelihood
strategy.
Health problems reinforce the cycle of poverty in which many hillside families are
trapped and the increased occurrence of extreme weather events is increasing the
frequency and severity of such problems, making it even more difficult for these
households to free themselves from penury.
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6
Conclusion
Introduction
The reliance of hillside households on natural resources and ecological services as
the main and sometimes only source of livelihood activities causes this population to be
extremely vulnerable to extreme weather. This research found several mechanisms
through which weather drivers can reduce the household income of not only hillside
famers, but also of the local merchants whose business relies on their patronage. The lack
of livelihood alternatives in the Jesus de Otoro Valley and inability of hillside households
to diversify their range of livelihood activities results in a heightened sensitivity to
weather-related hazards and weather variability. This research also found multiple
mechanisms through which weather drivers can damage the health of hillside community
members. Deficient water and hygiene infrastructure, malnutrition and lack of timely
treatment leave people highly vulnerable to infection, the risk of which is often increased
by the occurrence of extreme weather events.
Working through a positive feedback mechanism, the reliance of hillside families
on income and productivity from physical labour means that when a working member of
the household becomes ill, it often leads to loss of income as well. Loss of income,
whether due to weather drivers or illness, leaves the family even more vulnerable to
future illness and other shocks. Figure 6.1 illustrates the positive feedback relationship
between the weather-related impacts on income and health.
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Summary of the Results
The predominance of agriculture as the main source of income in the region
makes all of the livelihoods in the valley vulnerable to the effects of extreme weather
either directly through changes in productivity or demand for farm labour, or indirectly,
through the market linkages that bind even the most elite services in the town to the
income of hillside farmers.
In recent years, research participants noted, the traditional weather patterns that
they have been used to relying on have been disrupted. Reported disruptions include: the
end of the dry period arrives late; the beginning of the rainy period arrives early; the rainy
period is interrupted by an unseasonal drought. The impact of these disruptions on
agricultural productivity can be serious and caused significant loss of productivity and
income for many community members in the 2010 growing season.
Without the income provided by day labour and the coffee harvest, hillside
families are often forced to go hungry or forgo timely medical care, and they are limited
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to traveling to those places they can reach on foot. This can result in serious health
problems.
Extreme weather has several direct impacts on health as well as affecting health
through loss of income and loss of sustenance. Health problems present serious
challenges to the livelihoods of hillside families, often aggravating problems of income
insecurity by preventing people from working and forcing households to divert money
from productive investments to medical expenses.
The importance of low-skilled physical labour to the livelihoods of most hillside
households makes human health an invaluable resource. When human health fails and a
family member is unable to participate in physical labour, many households have no way
to replace the lost income.
The money spent on medical treatment and associated expenses is often the only
money that was available for investment in agricultural or other productive inputs. Once
this money has been spent on trying to resolve health problems, hillside households may
have nothing left to invest in agricultural production or the other activities in their
livelihood strategy.
!

The links between health and income are multiple and reflexive. Lack of income

can result in the failure to fulfill basic dietary and sanitation needs and lead to delays in
seeking medical attention when required, all of which can lead to serious health problems.
Also, health problems can prevent people from working, forcing them to forgo their
income, and can force a household to spend what little money they can obtain on medical
and related expenses.
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The loss of income presents a serious and life-threatening challenge to hillside
families and if they are to survive until the next opportunity to earn income arises, they
must engage in coping strategies that allow them to successfully weather the dearth. The
coping strategies currently employed in the hillsides rely heavily on migration, informal
credit and the sale of possessions. All of the coping strategies identified by research
participants involve some sort of negative consequence or risk that can cause further
damage to the household’s well-being or livelihood strategy. The migration of one or both
parents often leads to the break-down of the family, leaving children surrounded by
conflict or abandoned. The use of credit and the sale of possessions erodes the
household’s asset base, leaving them with less of a foundation from which to make their
living in the future.

Climate Change Predictions for Honduras
The Fourth Assessment Report of the Intergovernmental Panel on Climate Change
(Magrin, et al., 2007) states, with high confidence, that climatic variability and extreme
weather events have been severely impacting Central America over the last few years and
that significant changes in precipitation and temperature increases of up to 1˚C have
already been observed. Climate trend studies show patterns of change in weather
extremes in Central America, specifically more warm nights, increased rainfall events and
longer periods of consecutive dry days (Parry, et al., 2007).
Mean warming projections for Latin America between now and the end of this
century, range from 1 to 6˚C. Such a change in climate is expected to result in increased
water stress, decreased agricultural yields and increased disease vectors (Parry, et al.,
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2007). Climate-driven variation in disease vector densities for dengue and dengue fever
are of particular concern in Honduras (Parry, et al., 2007).
Predictions about the impact of climate change on agriculture are generally
limited to commercial annual crop systems, leaving the fate of subsistence crops on
marginal lands in the dark. A vulnerability assessment conducted by the Honduran
Secretary of Natural Resources and the Environment (Programa Nacional de Cambio
Climatico, 2009), identified an increase in temperature and a decrease in precipitation
leading to drought as the only quantifiable threats to the country. Non-quantifiable threats
include extreme weather events, landslides, sea-level increase, changes in ocean
circulation, pH level increases and increased water temperature, as well as increased solar
radiation due to the thinning of the ozone layer.

The Consequences of Vulnerability
If climate change predictions forecasting increased extreme weather events prove
to be true, hillside households in Honduras will suffer serious negative impacts on their
livelihoods. Among other problems, they are likely to experience simultaneous
disruptions of agricultural productivity, the local demand for their labour and their
physical ability to perform labour. These impacts may be further worsened by the positive
feedback mechanism working between health and income.
If predictions about increased frequency of droughts and severe rain events
become reality, the productivity of hillside agriculture will decline. Farmers will have less
food to eat and to sell. Both basic grains and coffee farmers will have less need for labour,
which means that farm labourers will have less opportunities to earn income. With less
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income, hillside households will be even more ill-equipped to maintain the quality and
hygiene of their homes, feed their families and react to health crises.
If predictions about precipitation levels and temperature changes prove to be
accurate, changes in disease vectors and deteriorating living conditions will cause higher
rates of infection for several diseases. People will become sick more often, and the
severity of some diseases may increase. The aforementioned reduction in household
income will make it difficult or impossible for families to seek appropriate medical
treatment in the current health service delivery system. Mortality rates may rise.
Household income will suffer another disruption through the reduction of healthy
labourers in the home.
Currently the coping mechanisms being employed do not provide the resources
households need to withstand or recover from the impacts that extreme weather could
have on hillside livelihoods under predicted climate scenarios. Lack of diversity in
income options and lack of safety nets in case of illness leave hillside families without the
options they need to pursue secure, sustainable livelihoods that will be able to resist
climate disruptions. The ineffective or erosive nature of the coping strategies families are
relying on now are hindering their current ability to advance their livelihoods. Under
predicted climate conditions, these same deficiencies could hinder their ability to survive.

Contributions of this Research
General research on the impacts of climate change have highlighted human health
and agriculture as two main issues of concern (Costello, et al., 2009; Kurukulasuriya, et
al., 2003; Magrin, et al., 2007). This research confirms the importance of these issues as it
found that both income from agriculture and human health in the Jesus de Otoro valley
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were at high risk from the impacts of extreme weather and were considered to be the
communities’ highest priorities for climate change adaptation.
Current literature on social vulnerability to climate change suggests that the
vulnerability of a given group is determined by the availability of resources as well as by
that groups’ access to or entitlement to access these resources (Adger, 2006; Johnson,
1997; Kelly, et al., 1999a; Scoones, 1998). Kelly et al. (1999a) suggest that the socioeconomic and biophysical processes that determine vulnerability may manifest at several
levels, but the particular state of vulnerability itself is associated with a specific
population, making aggregation from one level to the next inappropriate. The findings of
this research are consistent with this observation because they highlight the very contextspecific mechanisms that connect weather drivers to household vulnerability.
The findings of this research also contribute to our understanding of the role of the
local market and local economy in climate change vulnerability by exposing the
dependence of local merchants on the patronage of vulnerable hillside farmers.

Planning Consequences
The findings of this research indicate a need for planners in the region to focus on
providing diversified income opportunities for residents of hillside communities. While I
do not dispute the importance of subsistence agriculture for reasons of food security, these
findings suggest that hillside agriculture is at serious risk from extreme weather hazards
and as a result of climate change, may no longer be a reliable source of sufficient basic
grains to ensure the survival of a family. An increased need to purchase basic grains will
create a need for a more substantial cash income. Responding to increased health risks
linked to climate change will also demand more cash income.
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At the national level, generating increased cash incomes may be facilitated by
investing in the improvement of regional and local infrastructure in order to make the
valley and its communities more accessible and appealing to investors. The instability of
even major roads in the valley makes the region a risky place to establish any business
that requires regular exchange with other areas. Limited electrical, water and
communications infrastructure also restrict development in the valley.
Locally, planners may focus on the development of value-added agricultural
products derived from the more stable crops such as coffee, bananas and pineapples.
Improvements in infrastructure and increased income will also contribute to
reducing weather-related health problems. Planners at the local and national levels should
begin to consider alternatives to the current social service delivery model as well. Public
health services are insufficient and are so overwhelmed by health problems that there is
no chance for practitioners to plan for prevention. Investment in preventative measures
such as improved water quality and nutrition and timely treatment of minor infections
may reduce the strain on the health system while allowing hillside families to remain
healthy and continue working.

Value and Limitations of Methods and Information
The participatory methods employed in this research had an important impact on
the quality of the results. Before starting my fieldwork my expectation was that
vulnerability would be closely linked with physical infrastructure and extreme weather
events. Through the use of open-ended questions and model construction, the impacts of
extreme weather on hillside livelihoods were found to be much more subtle and complex
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than expected. Had the research methods been more restrictive, this information may have
never emerged and the research may have taken a very different course.
The main limitation of participatory research methods is the great amounts of time
and work required to execute them successfully. Research participants are often keen to
participate and provide abundant quantities of information that must later be filtered and
organized by the researcher. Some participatory tools require basic literacy or numeracy
to be truly participatory and when research participants lack these skills, the researcher
must intervene or risk incoherent results.
The information gathered in the course of this research provides a profile of
hillside farmers living in one region of Honduras and while the basic conditions under
which they live may not vary much from those in other regions of the country, the
geographical and logistical conditions that apply to the Jesus de Otoro valley may not
apply to other areas. The detailed nature of this research makes the results quite contextspecific, which may hinder the generalizability of some of the mechanisms discussed. The
impacts of climate on income and health, however are consistent with similar research
done in other parts of the world (Costello, et al., 2009; Jones, et al., 2003; McIntyre, et al.,
2006; Patz, et al., 2002; Thomas, et al., 2005).

Recommendations for Future Research
Future research looking at coping with extreme weather events or adaptation to
climate change in the Jesus de Otoro valley should consider possibilities for value-added
agricultural products and industry in the region. Sanitation and water in the hillsides
should be a priority for future research as well, considering its direct impact on health.
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In terms of planning for adaptation to climate change at the local level, this
research model has uncovered useful details that can inform the planning activities of
local NGOs, the local government and hillside farmers themselves. I would recommend
that research based on the livelihoods framework and employing participatory activities,
be used to explore the local impacts of extreme weather in other vulnerable livelihood
systems in other parts of the world.
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Appendix 1: Community Hazard Map for Jesus de Otoro Valley
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Appendix 2: Climatic Hazard Ranking
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Appendix 5: Daily Activity Clock
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Appendix 6: Seasonal Calendar Marked with Beans

Feb
Oct

Nov

Dec

Resource/Climate Hazard

Drought

Strong Rains

Firewood from forest

0

2

Coffee for drinking

0

0

Basic Grains (grown)

4

4

Fruit Trees

4

0

Vegetable Plants

4

3

Potable Water from Tap

2

4

House

0

0

Chickens

0

0

Farm Land

0

1

Human Labour on Farm

2

0

Income from Day Labour

0

3

Milk from Neighbour’s Cow

4

0

Silo for storing grains

0

0

Basic Grains (purchased)

2

0

Horse

2

0

Personal Health

1

3
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Problem

Basic Grains plants dry out and die

Strategy

Change in Frequency

Buy basic grains to eat

Use strategy less often than before
(we have planted more recently)

Replant field

Use strategy more often than before
(the seeds always dry out)

Fruit trees dry out and die or produce little

Buy fruit
Replant trees

Use strategy more often than before

Vegetable plants dry out and die

Buy vegetables to eat

Use strategy as often as before

Cow stops producing milk due to thirst

Go without milk

Use strategy more often than before

Basic grains plants are killed by too much rain

Replant field

Use strategy more often than before

Vegetable plants are killed by too much rain

Replant garden

Answer missing

Water tubes break, no water from tap

Men fix tubes

Use strategy more often than before
(we fix the tubes weekly - the men organize
themselves and take turns)

No work as day labourer

Nothing, wait for work

Use strategy more often than before
(there is almost no work now)

More illness

Go to doctor

Use strategy more often than before
(there are more sicknesses now)

Get medicine
Preventative measures (wash hands, avoid
sick people, dress warmly)

Appendix 7: Coping Strategy Identification Matrix
with Sample Responses
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Q1. If it rains hard in the planting period and the seeds you planted get washed
away, what would you do?
A: Wife: Buy grains, and we would be poorer. Husband: Buy more seed and
replant.
Q2. If the strong rains get into your seed storage container and spoil all of the seed
you have saved to plant, what would you do?
A: Husband: That could never happen because the silo is inside and sealed. Buy
seed to plant.
Q3. If the rain doesn’t come during the planting period and you can’t plant, what
would you do?
A: Wait until it rains.
Q4. If there are lots of landslides close to your house and you feel like your house
is in danger, what would you do?
A: Leave the house.
Q5. If the timing of the rainy season changed every year and you couldn’t predict
when you should plant, what would you do?
A: Don’t plant and die of hunger.
Q6. If there were not enough food to buy in the stores, what would you do?
A: What can you do? We’d have to go hungry. That’s what poor people have to
do. Wait in line to buy. Poor people have to suffer.
Q7. If the temperature when up a lot, and your plants could not withstand the heat,
what would you do?
A: What ever God does, that’s all there is and it is welcome. If God tells us we
don’t have a harvest, we don’t have a harvest!
Q8. If the rainy weather or strong heat caused a lot of people in your area to get
sick, what would you do?
A: Go to the doctor and if he can’t help us then we would die.
Q9. If there were a place in the road that became blocked by landslides during
every rain storm, what would you do?
A: Look for another place to pass.
Q10. If the strong rains contaminated your water supply, what would you do?
A: Strain the water, let it settle out or put a filter on the tap.
Q11. If a strong storm damaged your local school and the authorities told you it
was going to be closed for a whole year, what would you do with your children?
A: Go to Otoro to another school, but the most important is that they don’t lose
the school year.

Appendix 7: Climate Scenario Questions
with Sample Responses
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Appendix 10: Causal Chain - Crop Failure
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Appendix 11: Causal Chain - Landslides
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Appendix 12: Causal Chain - Animal Production
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Appendix 13: Causal Chain - Water Contamination
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Appendix 14: Causal Chain - Food Scarcity
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Appendix 15: Causal Chain - Day Labour Income
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Appendix 16: Causal Chain - Health Problems
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Appendix 17: Causal Chain - Coffee Income
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Appendix 18: Community Hazard Map for Barrio Nuevo
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Appendix 19: Community Hazard Map for Ojo de Agua
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Appendix 20: Community Hazard Map for El Cedral
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Appendix 21: Community Hazard Map for Maye
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Appendix 21: Community Hazard Map for Unión Praga

148

Appendix 22: Community Hazard Map for Campanario #2
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Middle School
Classes
Dogs
Pick-up Truck
Remittances
Church
Activities
Rice Paddy
(Production)
Bus
Kindergarten
Classes
Orange Trees
Radio
Solar
Primary School
Classes
Bicycle
Technical
Support
Avon Sales
Pigs
FIPAH
Agronomists
Livestock
Help from
Mother
Chainsaw
Trade
Banana Tree
Television
Work on
Hacienda

Severe Rain

Drought

Heat/Cold

Total
Vulnerability

0.0
0.0

0.0
0.0

0.0
0.0

0.00
0.00

0.0
0.0

0.0
0.0

0.0
0.0

0.00
0.00

0.0

0.0

0.0

0.00

0.0

0.0

0.0

0.00

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.00
0.00
0.00

0.0

0.0

0.0

0.00

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.00
0.00
0.00
0.00

0.0
0.0
0.0
0.3
0.7

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.00
0.00
0.00
0.33
0.67

0.0
0.8
0.8
0.9

0.7
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.67
0.75
0.75
0.86

0.0

1.0

0.0

1.00

0.5
1.0

0.5
0.0

0.0
0.0

1.00
1.00

1.0
1.2
1.4
1.3

0.0
0.0
0.2
0.2

0.0
0.0
0.0
0.1

1.00
1.17
1.62
1.62

1.8
2.0

0.0
0.0

0.0
0.0

1.75
2.00

2.0
1.0
2.0

0.0
0.9
0.0

0.0
0.1
0.0

2.00
2.00
2.00

2.0
2.0

0.0
0.0

0.0
0.0

2.00
2.00

2.0
2.0
2.0
2.0
2.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

2.00
2.00
2.00
2.00
2.00

Appendix 23: Livelihood Assets with low Vulnerability to Climate Change
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Resources

Severe Rain

Drought

Heat/Cold

Total
Vulnerability

Roads
House
Clothes
Health Centre
Firewood
Footpaths
Seed Bank
Soccer Games
Latrines
Farm
Employees
Ocote Wood for
Fire Starting

2.2
2.2
1.9
2.0
2.6
2.7
1.5
2.0
0.0
3.0

0.4
0.2
0.4
0.8
0.1
0.2
0.0
1.0
3.0
0.0

0.0
0.2
0.4
0.0
0.2
0.0
1.5
0.0
0.0
0.0

2.55
2.63
2.71
2.75
2.87
2.90
3.00
3.00
3.00
3.00

3.0

0.0

0.0

3.00

Sheep
Pataste
(Chayote)
Bridges
Work with
Patron

3.0
3.0

0.0
0.0

0.0
0.0

3.00
3.00

3.0
1.5

0.0
1.5

0.0
0.0

3.00
3.00

Appendix 24: Livelihood Assets with Medium Vulnerability
to Climate Change
Resources

Severe Rain

Drought

Heat/Cold

Total Vulnerability

Purchased Food

1.6

1.3

0.3

3.13

Corn/Bean Field
Electricity

2.7
3.3

0.6
0.0

0.0
0.0

3.28
3.33

Work Animals

1.8

1.6

0.1

3.54

Coffee Farm Land 2.7
Fruit Trees
1.7

0.9
1.8

0.1
0.4

3.69
3.95

Construction Work 2.0
Paddocks
1.0

2.0
3.0

0.0
0.0

4.00
4.00

Lime for Stucco

2.0

0.0

2.0

4.00

Chickens

2.1

1.1

0.9

4.09

Day Labour

3.3

0.9

0.3

4.48

Health

3.1

1.1

0.6

4.75

Coffee Harvest

3.4

0.9

0.5

4.81

Dairy Products

0.0

4.0

1.0

5.00

Minimo - Bananas 4.0
Ducks
2.0

1.0
3.0

0.0
0.0

5.00
5.00

Land Integrity

3.0

0.6

1.4

5.00

Food Sales

3.0

2.0

0.0

5.00

Coffee Seedlings

3.0

1.3

0.8

5.00

Work Washing
Clothes
Water

2.0

3.5

0.0

5.50

3.3

1.9

0.4

5.64

Physical Labour

3.0

1.6

1.2

5.80

Vegetables

3.0

2.8

0.5

6.33

Cows

3.0

3.2

0.6

6.80

Corn

3.4

3.1

1.0

7.41

Beans

3.5

3.4

0.9

7.78

Bees

3.0

3.0

3.0

9.00

Appendix 25: Livelihood Assets with High Vulnerability
to Climate Change
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Appendix 26: Livelihood Activities by Community
Community

Common Livelihood Activities

Maye

Raising Hens
Growing Coffee
Remittances
Growing Basic Grains
Collecting Firewood
Raising Dairy Cows
Day Labour
Grow Fruit
Grow Vegetables
Raising Pigs
Growing Rice
Household Maintenance
Taking Care of Children
Raise Sheep
Transporting People/Goods in Pick-up Truck

Barrio Nuevo

Work in Construction
Grow Bananas
Growing Basic Grains
Collecting Firewood
Raising Hens
Manage Rice Field at Hacienda
Day Labour in Rice Fields at Hacienda
Domestic Labour at Hacienda
Raising Dairy Cows
Cobbler at Market in Town
Kindergarten Teacher
Wash Clothes for Others
Day Labour
Household Maintenance
Taking Care of Children

Ojo de Agua

Wash Clothes for Others
Growing Basic Grains
Collecting Firewood
Day Labour
Raising Hens and Sale of Eggs
Growing Coffee
Growing and Selling Fruit
Growing Vegetables
Roasting Coffee for Others
Making Compost for Sale
Depulping, Washing and Drying Coffee
Working for NGOs
Educatodos Teacher
Running a Small Shop with Non-Perishable Goods
Transporting People/Goods in Pick-up Truck
Remittances
Raising Pigs and Sale of Pork
Household Maintenance
Taking Care of Children
Beekeeping and Honey Sales
Coffee Packaging for Retail
Growing and Selling Vegetables
Seeding and Sale of Coffee Seedlings
Sale of Cellular Phone Credit
Sale of Tamales and Cakes
Roadside Sale of Pineapples
Hairdressing Services
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Unión Praga

Growing Basic Grains
Collecting Firewood
Day Labour
Raising Hens
Growing Coffee
Growing Fruit
Raising Pigs
Cutting Trees for Lumber
Remittances
Household Maintenance
Taking Care of Children

El Cedral

Growing Basic Grains
Collecting Firewood
Day Labour
Raising Hens
Growing Coffee
Remittances
Growing Fruit
Selling Tamales
Selling Avon Products
Contract Labour on Coffee Farm
Educatodos Teacher
Household Maintenance
Taking Care of Children

Campanario #2

Growing Basic Grains
Collecting Firewood
Day Labour
Raising Hens
Growing Coffee
Remittances
Growing Fruit
Household Maintenance
Taking Care of Children
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