
 

 

 

 

Pioneering Agricultural Adaptation: 

Building Climate Resilience in Central 

America 

 
 

Marcus Arcanjo 

May 2018 

 

 

 

 

 
 



Introduction 

The world’s population will exceed 9 billion by 2050. Global food production will have to 

increase by more than 60 percent from current levels in order to support such demographic 

expansion, and this will have to be achieved with the 12 percent of existing arable land.1 Many of 

the areas that produce the majority of the world’s food are already vulnerable to climate change 

and environmental degradation. Traditional agricultural methods cause high levels of emissions 

and have also become the leading source of deforestation. In order to ensure both food security 

and sustainable agriculture, it is vital that farmers find a way to increase food production while 

simultaneously reducing their environmental impact. As average temperatures increase, the lack 

of water will further hinder production. Warmer and prolonged dry seasons likewise reduce the 

chance of successful harvests, and ultimately lead to smaller crop yields. Alternatively, excess 

rainfall may flood crops and cause the erosion of productive farmland. The frequency and 

intensity of both weather extremes is expected to rise rapidly over the coming years. 

This article focuses on how climate change is impacting agriculture in Central America and on 

current attempts to improve climate resilience in order to mitigate these effects, with a specific 

focus on Honduras and Guatemala. Although most of Central America is also suffering, the 

aforementioned nations are particularly reliant on agriculture as a means of economic survival; 

negative impacts are therefore especially felt in both places. Honduras is enormously dependent 

on the production of coffee, an industry that has been hindered due to increasingly intense 

droughts. Guatemala meanwhile, suffers terribly from vulnerability to disasters in its highland 

regions, the area responsible for the majority of the country’s food production. These problems 

are amplified by levels of poverty exceeding 75 percent, coupled with chronic malnutrition. 

Having analyzed current regional vulnerabilities, this article will then explores the projects and 

initiatives in place to combat them. It suggests that investment in climate-smart agriculture, 

alongside enhanced education for farmers, will lead to positive ripple effects including more 

stable livelihoods, improved food security, and poverty reduction.  

 

Threats to Food Security and Agriculture 

The entirety of Latin America and the Caribbean contribute less than 9 percent of global air-

pollutant emissions.2 Nevertheless, a study by the Community of Latin American and Caribbean 

States (CELAC) has found that future climate change scenarios in Latin America will likely create 

a number of significant problems. This region is especially vulnerable due to its large economic 

dependence on agriculture, low adaptive capacity, and geographic location.3 The agricultural 

sector employs 16 percent of the economically active population, and makes up 23 percent of 

exports. This means that the impacts of climate change could be colossal. Central America also 

plays a key role in global nutrition, producing food for people around the world. The 

considerable challenges facing the region are exacerbated by extensive poverty, creating a further 

hurdle that must be overcome; the good work that is being done regionally to help eradicate 

hunger will not be enough. As the effects of climate change worsen production systems, new 

means of building resilience and creating mitigation strategies will therefore be pivotal for 

ensuring Central America’s future. 

In the arid parts of the region – the so-called Central American Dry Corridor (Corredor Seco) – 

climate induced droughts have decreased the availability of water for agriculture. The greater 



intensity of the El Nino and La Nina weather systems have resulted in prolonged dry periods in 

most years, followed by extreme rainfall. The impacts of both weather events are progressively 

getting worse. In 2016, El Nino left 3.5 million people in need of humanitarian assistance and a 

further 1.6 million living in moderate or severe food insecurity in Honduras, Guatemala, and El 

Salvador.4 After three years of intensifying dry weather, food availability has been seriously 

compromised. Stocks from previous years are heavily depleted, and crops raised in the main 

growing season were likewise severely hindered by drought. Alternatively, La Nina – the cycle of 

heavy rainfall that follows periods of drought– is expected to increase precipitation by 7 percent 

per degree Celsius in temperature rise.5 According to the UN’s Food and Agriculture 

Organization (FAO), this will cause worsening erosion, increased runoffs, and the flooding of 

crops. Such heavy flows threaten the region-specific agro-ecosystem that allows corn, beans, and 

squash to be grown simultaneously. All three crops are staples for both the diet and livelihood of 

people across Central America.  

Current predictions of temperature rises, increasing frequencies of extreme weather events, and 

changes in rainfall indicate that the region’s food security and economic growth are threatened, 

leading to fears of increasing poverty over the coming years.6 A report by The Inter-American 

Development Bank suggests that “crop yields may be reduced, and the costs of agriculture 

production could increase. On the aggregate, these changes will impact all agricultural activities, 

including large agro-industrial concerns as well as smallholder farm families. The latter group, 

however, may face the most severe impacts and have more limited resources with which to 

cope.”7 The lack of coping mechanisms is the principal cause for concern. If farmers cannot 

produce the necessary quantity of crops due to a changing climate, then they cannot earn enough 

money to mitigate the harmful impacts. Unless they can gain access to outside assistance, they 

will be trapped in a downward economic spiral. 

It is a sad irony that Central America is suffering to the extent it is from anthropogenic climate 

change, given the region’s comparatively low greenhouse gas emissions. Indeed, a 2016 report by 

the FAO found that future climate scenarios will lead to substantial reductions in the yield of 

staple crops such as coffee, sugar cane, and corn. This will create knock-on effects for economic 

prosperity, while also increasing food insecurity.8 Compounding these problems is the fact that 

Central America is currently experiencing significant demographic growth. With more people to 

feed and less food produced during each harvest, the region is facing a mounting problem. In 

order to increase production, more arable land needs to brought into use. Historically, the 

careless slash-and-burn approach has been employed, causing excessive deforestation and the 

loss of biodiversity. This technique also results in high levels of carbon emissions and 

contributes heavily to climate change. Clearly, there is a need for an immediate transition to 

efficient and sustainable agricultural practices in order to enhance economic, social, as well as 

environmental health in the region.9 

Guatemala is one of the most vulnerable nations to climate change, and its Western Highlands 

region is considered especially disaster prone.10 This area produces in excess of 50 percent of 

Guatemala’s exports, with 5.5 million people dependent on its agricultural sector. Rampant 

deforestation has profoundly affected the area’s 1.85 million hectares, reducing water capture 

mechanisms for human consumption as well as local agriculture.11 This has also heightened the 

likelihood of landslides during the increasingly frequent tropical storms that are battering the 

region. Compounding these problems, the national poverty rate is above 76 percent, while 

chronic malnutrition is only slightly lower at 67 percent.12 Climate change is set to make things 

much worse. Considering that the majority of the population do not currently have access to 



food, more intense weather cycles will likely cause chaos. The Nature Conservancy (TNC), an 

international organization active in the region, has warned that “with the increasing severity of 

droughts, deforestation and soil loss, the security of basic food and water resources for the over 

275,000 small-scale subsistence farmers in this region are in serious jeopardy.”13 The World Food 

Programme, for its part, has already provided assistance to over 100,000 families.14 

Elsewhere, Honduras has also experienced a multitude of problems. It is a regional leader in 

coffee production, and has enormous potential for economic growth and prosperity. However, 

environmental degradation has created uncertainties regarding how and when to plant different 

crops. In 2012 and 2013, climate variability caused a 23 percent decline in coffee production, 

reducing agricultural GDP by 8 percent.15 To make matters worse, three quarters of the country’s 

rural population rely on agriculture as their means of livelihood. This overreliance has bred 

extreme vulnerability to factors that inhibit agricultural production. Such difficulties have been 

amplified by a lack of educational services and resources for farmers. They recognize that their 

harvests are failing, but have no one to teach them how to alter their methods in order to 

successfully adapt to – and mitigate – the impacts of the changing climate. In addition, the losses 

caused by El Nino are increasingly extensive, creating an air of pessimism for the future. 

Irregular rainfall in Honduras has resulted in a 60 percent fall in maize production, while 80 

percent of the bean harvest failed.16 It is thought that between 81 and 86 percent of current 

growing locations will become unsuitable over the coming years, as the regional climate 

continues to worsen. 

The Central America Agricultural Council has declared a state of alert, as hundreds of thousands 

of subsistence farmers have suffered either partial or total crop failure during recent growing 

seasons.17 A study by Jones and Thornton found that maize production in Latin America will 

have fallen by $2 billion per year by 2055 – significantly impacting Central American farmers at 

the household level.18 They stressed that “climate change urgently needs to be assessed at the 

level of the household, so that poor and vulnerable people dependent on agriculture can be 

appropriately targeted in research and development activities whose object is poverty 

alleviation.”19 Temporary measures to tide people over, such as increasing imports of staple 

foods, are in place; however, they have provide limited relief. Inflated prices have only added to 

the region’s growing economic instability. Those farmers that typically produce the food 

themselves now have no – or very little – income given the worsening climate. This has left them 

in the situation of needing to pay for food with little to no money. Their cries for help have not 

gone unnoticed, and international organizations – in cooperation with national governments – 

are taking an increasingly proactive approach in addressing the climate vulnerabilities of the 

region and its people.  

 

Regional Climate Resilience Strategies 

Latin America is home to 5.7 percent of the world’s population, yet accounts for 8.6 percent of 

global food production and 21 percent of meat production.20 According to the FAO, “one of the 

great challenges for the agricultural sectors is to meet the increasing need for food despite the 

worsening production conditions while not expanding the land area under cultivation or pasture. 

There is a great danger of continuing encroachment of agricultural land into forest land in order 

to compensate decreasing productivity by an increase of the production area, and thus 



deforestation which increases greenhouse gas emissions and contributes further to climate 

change.”21  

Studies have found that, by implementing low-carbon agriculture (LCA) techniques, the region 

would become much more efficient in terms of food production. This would result in enhanced 

food security and the mitigation of climate change-related contributions and impacts. Sa et al. 

have concluded that LCA activities related to the restoration of degraded pastureland would 

offset emissions by 31 percent, 25.6 percent by integrating crop-livestock-forestry systems, and 

24.3 percent by introducing no-till cropping systems.22 The adoption of LCA methods would 

also vastly improve agricultural yields and meat production, the effects of which would likely 

create a positive spillover for economic prosperity. Improved individual finances, meanwhile, 

would allow for better access to food and simultaneously reduce poverty – two enormous 

problems in the region. 

A large part of improving agricultural efficiency and mitigating climate risk lies in recognizing 

threats and better educating farmers. Seo and Mendelsohn have found evidence that some 

farmers switch crops depending on current weather cycles, significantly impacting crop yields 

and revenue. Changes to both temperature and precipitation must be considered if harvests, and 

by extension food security, are to be improved. As climate change increasingly affects the region, 

it is likely that there will be a transition away from traditional crops such as maize, wheat, and 

potatoes to fruits and vegetables.23 The study concluded that these latter crop types would be 

more resilient to the specific weather patterns that Central and South America will likely face 

over the coming decades.  

Meanwhile, a 2014 report by the Inter-American Development Bank suggested that a number of 

uniform adaptation strategies should be implemented throughout the region. These included a 

specific focus on raising awareness, to ensure that local people understand the severity of 

potential economic and social effects; and revising agricultural policy to align with low-carbon 

climate resilient processes. Moreover, they highlighted the need for scaling up collaborative 

initiatives between government, research institutes, and the private sector. Such efforts could 

speed up the adaptation process by disseminating useful information and commercializing 

climate resilient crop varieties.24 Governments have responded by implementing several 

transboundary responses across the region, including distributing aid packages that provide 

seeds, fertilizers, and irrigation systems to farmers.25  

Jat et al. have described a number of necessary activities for ensuring longer-term food security, 

including the “upscaling of modern technologies such as conservation and climate-smart 

agriculture, judicious utilization of available water for agriculture through micro-irrigation and 

water saving technologies, developing multiple stress-tolerant crop cultivars and biotypes 

through biotechnological tools, restoration of degraded soils and waters, promoting carbon 

sequestration through alternate production technologies and land use, and conservation of 

biodiversity.”26 However, many of these suggestions require a level of investment, expertise, and 

education to which Central American farmers simply may not have access. 

The importance of education was highlighted by the International Institute for Sustainable 

Development, which undertook a food security and climate resilience project in Central America 

that ended in 2015. It found that a better knowledge of underlying factors, and finding ways to 

monitor them, were prerequisites for successful resilience. Through this analysis, the project “led 

to the development of a new framework designed to support the analysis of community-level 

food security in the context of climate shocks and stresses, as well as of resilience of food 



systems at larger scales.”27 The design of decision-making tools allowed community members 

and policymakers to accurately assess vulnerabilities and subsequently produce strategies to 

combat them.28 Such projects have a regional focus, but many smaller national initiatives are also 

yielding benefits. 

 

Honduras 

Organizations such as The Nature Conservancy have implemented ambitious projects to help 

communities both mitigate and adapt to the growing impacts of climate change. Education has 

been one of the major focuses, providing local farmers with the best possible tools for the 

future. For example, initiatives have emphasized an evidence-based approach through the 

collection of data from weather stations to identify the best dates to plant specific crops. With 

increasing seasonal uncertainty, this reduces the guesswork involved. Moreover, the direct 

involvement of farmers in the data collection process leads to the incorporation of more 

practical experience and inculcates a better understanding that they can in turn pass on to other 

farmers and younger generations. Once evidence has been collected, climate-smart agricultural 

options are provided that are specific to the region and in accordance with its most significant 

vulnerabilities.29 Farmers are provided expert knowledge regarding which crops work best, when 

they should be planted, and how crop yields can be maximized in sub-optimal growing 

conditions. Through these actions, regional food security is enhanced and livelihoods are both 

sustained and improved. 

In order to improve the scalability of adaptation mechanisms, an emphasis is also being placed 

on improving policies at a regional and national level. To ensure longer-term sustainability, 

policies must be aligned with the aim of working towards the same climate adaptation goals. 

Scaling up this process requires a strong focus on capacity building. Engaging institutions at the 

local, national, and regional levels will allow for the dissemination of educational material and 

promote knowledge-sharing initiatives. The more skills inculcated, and the greater the degree of 

collaboration between farmers and other parties, the more likely they are to develop effective 

resilience strategies. 

Part of this collaboration comes in the form of financial aid. A greater awareness regarding the 

severity of the situation regionally, and the desperate need for climate-smart agricultural 

techniques and technology in Central America, has prompted increased international assistance. 

The United States Agency for International Development (USAID) has, for example, funded the 

Pan-American School of Agriculture to develop an educational curriculum and a “train the 

trainers” initiative for farmers to educate others regarding agricultural technology that can 

improve the production of maize, beans, and cattle in a dry climate.30 Similarly, the FAO is 

mobilizing resources so that it can provide direct assistance to producers. This includes the 

provision of improved seeds, along with training for farmers in efficient agricultural practices under 

drought conditions. It is also providing support to local food and nutrition monitoring systems, as 

well as supporting long-term responses to increase the region’s resilience against the effects of climate 

change and, in particular, drought. According to experts, the lack of agricultural diversification in 

Central America has been a major cause of the crippling harvests seen in recent years. Initiatives have 

therefore been put in place to develop different and more climate-resilient crops on a much larger 

scale, so as to reduce overdependence on the traditional staples. These are typically crops that may 

have been grown in the region centuries ago, and are more resilient to dry weather. 



 

Guatemala 

The FAO is supporting the ‘Climate-Smart Agroforestry Systems for the Dry Corridor of 

Central America’ project in Guatemala. It aims to increase the uptake of resilient agroforestry 

systems by teaching farmers using traditional practices. So far, the project has seen extremely 

positive results in the areas of soil and water conservation, while simultaneously reducing the 

greenhouse gas emissions that typically arise from slash-and-burn techniques. Experts believe 

that the next step is to help decrease the emissions of private households by increasing the 

efficiency of burning wood.31 

Technological relief measures are also being tested with reasonable success. Building early 

warning systems and developing management plans provides farmers with better coping 

mechanisms, and gives them more time to prepare for extreme weather events. Combining this 

with enhanced education on suitable crop types and planting periods, meanwhile, significantly 

mitigates negative impacts. At the same time, an overdependence on maize and bean crops for 

the provision of sustenance and incomes has crippled farmers in recent years. To combat this, 

The Private Institute for Climate Change Research received sizable grants to provide training for 

agriculturalists, helping them increase the chances of a successful harvest. The scheme taught 

farmers how to determine the optimal time for sowing seeds, enhance the efficiency of water 

usage, and improve storage abilities post-harvest so that less food is spoiled by the changing 

climate.32 

The Resilient Central America program, a brainchild of multiple international organizations, 

likewise aims to address Guatemala’s problems through a three-step process. The first relates to 

strengthening and implementing good policies, with the focus centered on irrigation, climate 

change, and low emission livestock production. The project hopes to incentivize the private 

sector to shift towards a more resilient agricultural approach. Secondly, farmers will be assisted 

in their investment decisions regarding sustainable production. A lack of access to credit, 

markets, and technical capacity is currently hindering the ability of small producers to connect to 

the value chains of agricultural export products. Finally, the initiative seeks to bolster climate 

change adaptation in the region by building capacity, utilizing technology, and securing private 

sector commitments to protect local ecosystems. The focus will be on reducing deforestation in 

the Western Highlands while also restoring land so that more food can be produced without 

damaging the environment. This will in turn enhance water availability for agricultural practices 

and improve soil water retention. Importantly, these pilot projects are paving the way for more 

large-scale initiatives.33 

 

Conclusion 

The critical process of enhancing agricultural resilience will result in positive ripple effects that 

extend far beyond the obvious. It will ensure regional food security while also providing reliable 

supplies for the rest of the world, and farmers will be able to sustain – or even increase – their 

incomes, thereby offering them more stable livelihoods. Importantly, it would also reduce 

poverty, providing a better standard of living for millions. These are all issue areas that Central 

American states – and Honduras and Guatemala in particular – are currently suffering from. 



Nonetheless, challenges remain. Balancing the agricultural expansion necessary for sustaining the 

region’s rapidly growing population while also preventing environmental degradation and 

deforestation must be a prime focus. Fostering a means of production that is high in emissions 

and no longer fit for purpose is both counterproductive and incredibly shortsighted. Rather, the 

introduction of climate-smart agriculture is a solid foundation upon which governments and 

international organizations can build. However, there must be a greater influx of investment and 

improved education in the region if these techniques are to succeed in the long term. The 

importance of investment has been underlined by The Nature Conservancy, which has stated 

that “investing in climate-smart agriculture can contribute to the sustainable development of 

Central America. Developing climate-smart agriculture strategies can play a catalytic role in the 

generation of climate-resilient economic opportunities and communities, greater protection and 

sustainable use of natural resources, and improved nutrition and food security.”34  

Recent initiatives in Honduras and Guatemala have seen positive results, and maintaining this 

trajectory will go a long way towards ensuring food security for local populations. Other 

countries in the region – and around the world – that suffer from the same vulnerabilities should 

seek similar guidance, and learn from the projects in Guatemala and Honduras. If Central 

America can successfully navigate the current agricultural crisis and become a leading production 

hub, tremendous economic opportunities could emerge and be tapped for the benefit of all. 
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