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Abstract
Haiti’s agrarian society is highly sensitive to changes in weather and climate conditions.
Little is known about Haitian farmers’ perceptions of climate-related risks and their ability to
cope with hazards, which may reduce the relevance and likelihood of success of proposed
adaptation solutions. We discuss the findings from the focus groups held with 104 small-
holder farmers frommountain areas. Farmers in the study area regard the impacts of climate
hazards on their livelihood as significant but largely prioritize short-term solutions over long-
term protective measures, which potentially increase their vulnerability over time. The study
provides insights on local decision processes and potential pathways for discussing climate
information with farmers. It identifies the types of information perceived as necessary for
informed decision-making. The findings, while in some cases distinctive to the study area,
have implications for the design of climate change adaptation interventions in other contexts.
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Introduction

Agricultural production faces increasing risks from variable weather and climate
conditions. In the Caribbean region, these risks include inundations, water stress, and
other extreme weather events associated with more frequent, heavy rainfall events, and
drier summers (Karmalkar et al. 2013; Neelin et al. 2006; Peterson et al. 2002;
Rauscher et al. 2008). Rain-fed agriculture systems depend on the amount and distri-
bution of rainfall and are particularly sensitive to a changing climate. About half of the
Haitian population resides in rural areas and depends on small-scale, rain-fed agricul-
tural production as their main source of income. The country’s agricultural sector is
central to its economy, contributing 22% to the gross domestic product (World Bank
2019). Yet Haiti has one of the highest levels of food insecurity in the world, with 60%
of the population living below the poverty line and over half reported as undernour-
ished (WFP 2019). Weather and climate extremes are exacerbating existing challenges.
In 2016, Hurricane Matthew destroyed 90% of crops on Haiti’s Southern plateau and
affected over two million people (CRS 2016). During the 2015–2016 El Niño event,
Catholic Relief Services estimated that one million people’s livelihoods were affected
by drought in Haiti (CRS 2016).

Farmers have always had to adjust their practices to cope with changing weather
conditions. However, unprecedented impacts brought about by anthropogenic climate
change now require new types of responses (Meinke et al. 2009; Nurse et al. 2014).
Advancing the resources available for farmers to anticipate the variability of climate
conditions and plan accordingly can help them reduce potential negative outcomes.
Considerable progress has been made in climate change research and adaptation
strategies to assist farmers around the world. Adaptation strategies include the use of
early warning forecasts (Changnon and Vonnahme 2003; Golnaraghi and Senior 1995;
Patt et al. 2005), resistant crop and livestock varieties (Ali and Erenstein 2017),
diversification of farming practices and off-farm livelihood options (Clarkson et al.
2019), and crop insurance (Mase et al. 2017).

While some resources are adopted by farmers and integrated into their decision-
making, many are not, which constrains adaptation (Buizer et al. 2005; Carr et al. 2016,
Cash et al. 2006; Lemos et al. 2012). Analyses of decision-making suggest that prior to
choosing one or more actions, individuals appraise the probability and magnitude of
extreme events, consider a list of alternative actions, and evaluate the consequences of
these actions on their livelihoods (Slovic et al. 2016).

Farmers’ perceptions of climate risks, the options that are at their disposal and the
flexibility they may have to use them, determine the type of adaptation strategies they
are likely to adopt (Adger et al. 2009; Burton et al. 1978; Clarkson et al. 2019;
Grothmann and Patt 2005; Karki et al. 2020). These strategies may have significant
consequences on the livelihoods of farmers who have limited access to resources.
Farmers’ perceptions vary according to multiple factors including traditional roles and
practices, access to markets, access to financial resources and information, and support
from agricultural extension services (Changnon and Vonnahme 2003; Comoé and
Siegrist 2015; Mase et al. 2017). An understanding of these perceptions is necessary
to ensure the relevance of proposed adaptation solutions and their likelihood of success.

Little is known about Haitian farmers’ perceptions of climate-related risks, their
experiences of periodic droughts, hurricanes and other climatic events, and their ability
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to cope. Government-run extension services are lacking (Arias et al. 2013; Zelaya et al.
2017), which likely undermines farmers’ decision-making process by limiting their
potential to access reliable information, advice, and exposure to improved practices and
technologies. A study by Zelaya et al. (2017) reveals that small-scale farmers in
Northern Haiti make decisions based on factors including a need for financial security,
familial traditions, concern for family welfare, availability of resources, financial
limitations, and previous experiences.

Our study provides baseline information on farmers’ decision-making context, the
importance of climate-related risks relative to other risks, and the factors that may help
them moderate the losses associated with climate variability. We then discuss their
implications for research and extension initiatives in rural areas in Haiti and other
countries where agricultural extension and climate advisory services have limited
support.

Study area

Participants came from the mountainous areas surrounding the communities of
Kenscoff and Goyavier, located at 1405 m and 1175 m above sea level, respectively
(Fig. 1). Annual rainfall and temperature in these regions average 1400 mm and 16 °C
respectively (Moron et al. 2015). Rainfall distribution coincides with the two main
planting seasons in the region. Farmers plant their crops in March (main season) and in

Fig. 1 Focus group interviews were conducted around the communities of Kenscoff and Saint Marc
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August (second season). They engage in both agrarian and non-agrarian livelihoods to
satisfy their household needs (FEWS NET 2015). High-value horticultural crops
including bell peppers, broccoli, carrot, and leek are especially important in these
regions because of the close proximity to lucrative markets in Port au Prince and Saint
Marc. In addition to crops, farmers raise poultry, goats, swine, and cattle for both home
consumption and income generation. Non-agrarian options include local transportation,
construction, electrical work, and other manual labor jobs for men and teaching,
catering, basket making, and cosmetology for women.

Methods

We conducted focus group interviews with farmers from August 2018 to January 2019
using a survey and protocol approved by the University of Florida’s Institutional
Review Board.

The research team invited a group of Haitian extension professionals to review the
instrument to improve content, clarity, and flow. Their input was incorporated into a
final version of the instrument, which was translated to Haitian Creole and reviewed by
native Haitian Creole speakers for clarity and accuracy.

Focus group participants from the target communities were members of farmer
associations in the region. Men and women were questioned in separate groups to
ensure that women’s perspectives would be equally represented in the study. All
interviews were conducted in Haitian Creole. With the consent of participants, two
people took notes and made audio recordings of each focus group session. A moderator
encouraged people to discuss among themselves and build on each other’s comments.
The focus groups discussed four core topics, which are presented in Table 1. Questions
directly referring to climate issues were posed near the end of the sessions to avoid
potential biases.

Within 24 h of each discussion, the study team conducted a question by question
debrief of the notes and audio recording. We used a two-step data analysis process.
First, the data was reduced by preparing abridged transcripts to eliminate redundancy
and create short descriptive summaries of group responses. We identified at least one
quote to illustrate group responses for each topic. Next, we used the constant compar-
ative method (Evans et al. 2001; Glaser et al. 1968) and noted commonalities and
differences between groups on a question-by-question and gender-by-gender basis. As
recurring themes became apparent, we formulated the findings and discussed potential
linkages among them.

Limitations

Despite our efforts to select a homogeneous audience and encourage all group members
to contribute to group discussions, group leaders and facilitators noticed that age
differences negatively affected participation in most focus groups. Young men were
often shut down by older men. Additional studies from various sources including
individual interviews and focus groups are needed to better understand farmers’
challenges and responses to weather and climate changes.
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Results

At each site, we conducted four (two male only and two female only) interviews, for a
total of 16 interviews with 104 participants (51 men and 53 women). The average
number of participants per group was seven. The participants varied in age from 18 to
70 years. Although one site was located further away from the others, we found no
obvious differences in responses between the sites. Results are presented according to
the four topics of interest (Table 1).

Risks to agricultural production

Most groups indicated that yields of their major crops and livestock have decreased
over the past 20 years. When asked to explain why yields were going down, men and
women reported similar production challenges, many of which relate directly or
indirectly to changing weather and climate conditions. Challenges to crop production
were lack of rain, the occurrence of pests, excessive rainfall, hurricane winds, sudden
shifts in temperature, diseases, availability of good-quality seeds, lack of irrigation, lack
of capital, availability of labor, and poor soil quality. With regard to livestock produc-
tion, frequently reported challenges were disease, robbery, hurricane-related deaths or
injuries, drought, predation by feral animals, deterioration of forage, and sudden
fluctuations in temperature.

Table 1 Focus group discussion topics

Topic Farmers were asked to:

1 Identification of production risks Share their observations of any changes in yield over the
past 10 years

List their perceived risks to agricultural production

2 Key decision-making criteria Outline the key factors that they take into consideration
before the season

3 Impacts of weather and/or climate-related haz-
ards and associated coping strategies

Recall years that were particularly dry and wet within a
20-year period (from 1998 to 2018)

Discuss the impacts of weather and/or climate-related
hazards on livelihoods during aforementioned years

Discuss coping strategies (both reactive and proactive)
used during aforementioned years

Identify anticipatory and preventative strategies

4 Identification of existing climate and
weather-related resources and associated pref-
erences

Identify the institutions through which they receive
information or guidance on how to manage weather and
climate-related risks

Name the type of information they have access to and
describe how they use it to manage weather and/or
climate risks

List additional information that might be useful and
explain what it would be used for

List the communication channels they would prefer to
receive weather and climate-related information from
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Participants in two groups experienced an increase in yields which they attributed to
their use of improved crop varieties. While these farmers are accessing technologies that
increase their productivity, a lack of availability and affordability of improved agricul-
tural technologies is a constraint for farmers in other groups. Among other things, the
high debt burden of Haiti and many countries in the region has limited the state’s ability
to invest in public services, technology, and infrastructure (CANARI 2005).

Key decision-making criteria

Many different factors affect farmers’ agricultural planning and ability to cope with
weather and climate-related hazards. Uncertainties about the timing and amount of
rainfall have a major influence on their farming decisions. Participants complained that
temperatures are getting warmer, that there is less rainfall now than in times past, and
that it is becoming more difficult to predict the onset and duration of the rains. This in
turn influences what crops they grow and when they plant them. Crop selection is also
influenced by seasonal demand, their market value, and the availability and quality of
inputs such as seeds, animal feed, fertilizers, and pesticides. The availability of capital
affects their ability to plan and purchase agricultural inputs and their ability to support
other livelihood enterprises.

Only the female groups mentioned the importance of planting crops that could be
used for home consumption. They are concerned about the nutritional value of what
they grow and use for home consumption. In Haiti, women are responsible for
household tasks including meal preparation.

Impacts of weather and/or climate-related hazards and associated coping
mechanisms

An understanding of farmers’ key production risks and decision-making criteria is
necessary for an objective evaluation of the adaptation measures selected by farmers in
times of crises. Farmers use different adaption strategies in years when they receive
either too much or too little rainfall.

Dry years

During dry periods, most groups reported experiencing yield loss due to reductions in
the quality and/or quantity of agricultural produce. Crops die before reaching maturity
either in plant nurseries or in the field (Table 2). Plant deaths in the field suggest that
farmers may not always wait for the rains to start before planting. Plants that survive
dry periods have lower yields because of lack of water or pest infestations. While
livestock usually survive, the animals suffer weight loss due to less forage availability.
To illustrate the impact, one farmer said:

The animals could not graze: they didn’t find any vegetation. Even people
couldn’t walk, it was so hot. There were people who felt sick. There were farmers
who did not sow at all since it was so hot. Those who had land in shaded areas
were able to get some yield, but profits were minimal after [accounting for the
costs associated with] harvesting. (Kenscoff—Women)
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Women reported having to travel further to obtain water for drinking, cooking,
washing, or irrigation if the household could not afford to buy additional water. In
rural Haiti, women and children frequently transport water over long distances on their
heads.

In times of drought and once harvests have failed, most groups reported waiting for
favorable conditions and switching to crops that they believe better tolerate drought,
such as plantains, or have a shorter growing cycle, such as leeks and bell peppers. They
grow more traditional subsistence crops, such as tubers and roots, because they have a
better chance to survive and can provide food for home consumption. They may have
to sell animals or take a loan in order to purchase the inputs necessary to replant the
new crops. Loans from banks, credit unions, and microfinance organizations are often
associated with high interest rates and are difficult to repay. Participants mentioned that
poorer farmers sometimes cut down trees for the production and sale of charcoal,
indicating that drought is a cause of deforestation.

Wet years

Wet years were usually associated with hurricanes. Participants reported experiencing
production and income losses and livestock suffering from disease. Farmers who lack
the resources necessary to build an enclosure often tie up their animals to a pole, a
practice which may cause drowning in times of flash floods. While male groups mostly
discussed the challenges of flooding, uprooting, and destruction of crops during
hurricanes (Table 3), female groups frequently stressed an increase in the frequency
of livestock diseases including post-hurricane gastrointestinal and ear infections and
flu-like symptoms in chickens. Haitian women are typically responsible for tending to
home gardens, fruit trees, and small livestock, which sustain the family during the dry
season (Smucker and Nowak 1981; White 1993).

Table 2 Impacts of dry years and coping strategies

Impacts—dry years Coping strategies—dry years

Yield Loss
Insect damage to crops
Disease damage to crops
Delayed crop harvest

Wait for adequate conditions and replant
Use reserves of seed to replant
Salvage surviving crops
Replant crops that are more drought-resistant

(roots, tubers)
Diversification of plot locations

Lack of forage for livestock
Weight loss in livestock

Add salt to the water
Relocate livestock to greener pastures
Sell animals

Lack of water for irrigation and household consumption
Rise in market prices
Lower ability to access funds
Weight loss and fatigue in the household

Use reserves of grain for household consumption
Engage more often in commercial activities
Cut trees and sell charcoal
Access water in alternative ways
Access loans
Engage in alternative income-generation

occupations
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Coping strategies during wet years were much the same as those reported during dry
periods. Most groups reported that crops—usually root crops—can be salvaged and
will be harvested and either sold or consumed depending on the maturity level reached
at the time of harvest. Similar to when they lose crops during droughts, farmers also
reported seeking financial help and replanting once the hurricane passes and fields are
free of standing water.

Farmers reported being better able to protect themselves from the hazards experi-
enced during wet years compared with dry years. Preventive measures they use include
procuring and storing food and fuel, protecting assets, seeking shelter, and maintaining
and repairing terraces to prevent the loss of topsoil and fertilizers. Some mentioned
building diversionary drainage ditches. Since the participants live and farm in the
highlands, there is a need to continually invest capital in infrastructure designed to
reduce soil erosion and prevent severe flooding events.

Identification of existing climate and weather-related resources, and associated
preferences

In Haiti, weak public sector support for agriculture extension and climate services limits
farmers’ ability to make evidence-based decisions pertaining to climate risk. Most
groups reported discussing climate-related topics informally among themselves, with
master farmers or at farmer association meetings:

Between us, we sometimes talk about it, but we don't find anyone from an
[organization] to come talk to us. (Kenscoff—Men)

When asked whether they had access to weather information, many stated that they
receive weekly weather and hurricane forecasts over the radio and via text messages.
When asked if this weather information was useful for decision-making, the majority

Table 3 Impacts of wet years and coping strategies

Impacts—wet years Coping strategies—wet years

Yield loss
Damage and uprooting of crops
Soil erosion or sudden accumulation

Wait for adequate conditions and replant
Salvage surviving crops
Re-apply fertilizer and apply pesticide
Select crops based on lowest production cost, growing

cycles, and tolerance

Death from drowning or falling branches
Diseases in livestock

Sell animals
Vaccinate the animals
Relocate the livestock to drier, sheltered area

Incidence of looting (crops and livestock)
Casualties or injuries in the household
Rise in market prices
Limited access to markets
Damage and uprooting of trees
Destruction of houses and other property
Crop diseases

Use reserves for consumption
Engage in commerce more frequently
Cut trees for charcoal
Dependence on remittances from diaspora
Access credit from pooled resources, banks, or friends
Rely on friends and community for new inputs (seeds)
NGO relief and aid (cash for work; reforestation;

soil conservation)
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said that they rely on hurricane forecasts to know when to take animals to shelter. Some
groups reported that they were currently unable to use the weekly weather forecast,
citing different reasons such as not knowing how to use it and that the information was
often not timely or accurate. The weekly weather forecast in Haiti is only available at
the department level. Haiti is divided into five regional departments. The topography of
Haiti is complex, and meteorological conditions vary across a single department
(Moron et al. 2015).

Most groups were interested in receiving additional information pertaining to day-
to-day weather and seasonal conditions. For example, some groups mentioned that the
projected timing and duration of rainfall would help them revise their planting activities
and the application of fertilizers and pesticides. Some groups mentioned that informa-
tion pertaining to upcoming seasonal climate conditions could help them to reassess the
amount of acreage used for specific crops, select optimal conditions to sow and harvest,
choose crops to better tolerate predicted conditions, and more efficiently use resources.

“We need to know when there will be rain or when there will be no rain.… If we
know that such a period will have droughts, we will sow less … and we will
know what to plant because there are crops that are less resistant and others that
are more resistant.” (Goyavier—Men)

Some groups highlighted the importance of receiving not just information but advice
and strategies on how to manage agricultural plots under extreme weather conditions.
This indicates that the current variability in weather conditions may make traditional
knowledge on how to manage related risks less reliable.

Preferences of communication channels were SMS (including WhatsApp), radio,
megaphones and loudspeakers, farmer association meetings, TV, brochures, and word-
of-mouth. In an area where direct contact with extension agents is limited, it is not
surprising that cellphones and radios should be perceived as the preferred communi-
cation channels for receiving climate information. In 2018, 95% of Haitians had access
to the mobile phone network, and 58% had a mobile cellular subscription (World Bank
2018). Nearly every household has a radio set.

Discussion

While climate change impacts generate concerns worldwide, there are areas where
people do not think these are relevant to their lives and they are less likely to adopt
adaptation solutions because of this (Adger and Vincent 2005; Burton et al. 1978;
Grothmann and Patt 2005). Participants in this study, as in other areas where liveli-
hoods and food security are at stake (Burton et al. 1978), perceive even small changes
in climatic conditions. Temperatures are perceived to be increasing and the timing and
duration of rainfall have become more unpredictable. Crop and livestock yields have
reportedly declined, and many of their production challenges are either directly or
indirectly associated with weather and climate shocks. In some cases, climate hazards
disproportionately affect one gender over another due to traditional gender roles. For
instance, women reported additional constraints on their time during dry years, when
they travel further to obtain water for drinking, cooking, washing, or irrigation.
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Factors affecting farmers’ decision-making process are complex and help explain
the measures they use to cope with climate hazards. While traditional farming strategies
such as the diversification of income sources, saving of seed and grain, and reinforcing
of infrastructure aim at protecting and sustaining their livelihoods, farmers prioritize
short-term gains at the expense of long-term sustainability. Being close to affluent
markets in Port au Prince and Saint Marc, they maximize their opportunities to make
profits by selecting high-value horticultural crops even if they are more sensitive to
changes in weather conditions. When disaster strikes, participants salvage what they
can, sell assets, use savings, seek loans, or depend on disaster relief funds to start over
which perpetuates their vulnerability to recurring shocks. Coping strategies that prior-
itize short-term gains over long-term sustainability are common in countries afflicted
with a lack resources and infrastructure, poor levels of education and institutional
support, and ineffective policy (Meinke et al. 2009).

Despite the country’s exposure to hurricanes and vulnerability to droughts and other
climate shocks, access to irrigation, improved varieties, and other technological solu-
tions that can help farmers protect themselves against climate-related disasters are either
scarce or costly. Yet, participants revealed that actionable information allows them to
reduce losses from weather-related shocks. For example, hurricane warnings are used
to stock up on food and protect assets. Access to timely and accurate information on
upcoming weather and seasonal climate conditions can empower farmers to make
informed decisions and minimize losses during unfavorable years (Golnaraghi and
Senior 1995; Patt et al. 2005). Grothmann and Patt (2005) showed that in some cases,
farmers are unwilling to believe that the use of forecasts can protect them from harm
and are therefore unlikely to use them. In our study, participants identified different
barriers to the use of existing information. Weather forecasts are often not timely or
accurate enough for them to be able to adjust pro-actively to changes and uncertainty.
Issues pertaining to the usefulness and usability of weather and climate information are
not unique to Haiti and have occurred in many other parts of the world (Cash et al.
2006; Changnon and Vonnahme 2003; Lemos et al. 2012).

Participants also identified factors that may help them take long-term protective
measures to moderate losses associated with climate variability. Access to reliable
climate information about the upcoming season, with enough lead time to take action,
would help them reassess the amount of acreage used for specific crops, select optimal
conditions to sow and harvest, choose crops to better tolerate predicted conditions, and
use resources more efficiently. Men and women may have different needs for and
abilities to act on weather and climate information (Carr et al. 2016), and additional
investigation on this topic is important.

Study participants asked for advice on how to manage agricultural plots under extreme
weather conditions, revealing that, having no one else to talk to, they discuss climate-
related topics among themselves or at farmer associationmeetings. A lack of government-
run agricultural extension services in Haiti undermines farmers’ potential to access
reliable information, advice, and exposure to improved practices and technology (Arias
et al. 2013; Zelaya et al. 2017). In turn, farmers’ ability to make informed decisions and
take action to reduce climate-related risks is also limited. The application of climate
information in decision-making is not straightforward (Lemos et al. 2012) and needs to be
embedded within context-specific participatory dialogues that match farmers’ needs to
suitable tools and strategies (Clarkson et al. 2019; Meinke et al. 2009).
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Conclusions and recommendations

This study provides baseline information about Haitian farmers’ perceptions of the major
risks to agricultural production; the key criteria influencing their decisions and coping
strategies; their experiences of periodic droughts, hurricanes, and other climatic hazards;
and some of the obstacles that they confront in taking action to cope with them. Farmers are
acutely aware of climate-related risks and use the few resources that are available to
independently assess and manage those risks. They struggle to anticipate the variability of
weather and seasonal climate conditions and take it into accountwhen thinking of livelihood
or management strategies. As a result, they tend to prioritize short-term solutions over long-
term protective measures, which potentially increase their vulnerability over time.

It is important for the agricultural development community to recognize that efforts to
reduce poverty and enhance food security go hand in hand with building farmers’ capacity
to manage climate-related risks (Ali and Erenstein 2017; Clarkson et al. 2019). Advancing
the resources available for farmers to anticipate the variability of climate conditions and
plan accordingly can help them reduce potential negative outcomes. Support to the
National Meteorological Service for the collection, analysis, and dissemination of weather
data is necessary to improve the reliability and breadth of information that farmers can use
to assess the risks they are facing. Investment in climate-informed extension programs
focusing on context-specific adaptation options is needed to provide farmers with guidance
on adaptation. In areas where farmers do not regularly meet with extension agents, farmer
group meetings and other active rural groups may constitute an appropriate institutional
setting for regular pre-season planning sessions. Encouraging farmers to be more strategic
in the way they allocate resources given projected seasonal climate scenarios can engender
a sense of agency and empowerment among farmers (Cash et al. 2006; Changnon and
Vonnahme 2003; Clarkson et al. 2019). In the long term, it will be necessary to discuss
adaptation options that consider climate as one of many possible drivers of change (Meinke
et al. 2009). Additional studies are needed to better understand gender-specific challenges
and responses to weather and climate hazards and inform the development of adaptation
plans for small-scale farmers in Haiti and around the world.
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