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Abstract 

The Dry Corridor is the most densely populated region in Central America, with a population 

of approximately 11 million people of which about 60% lives in poverty. In this context, to 

achieve a neutral balance trade underlines a way to go not only to reduce dependency over 

external markets requires, but also to ensure resilience over external shocks. Thus, the 

national grain production  of the CADC countries need to increase its agricultural capacity, 

driven mainly by increasing agricultural yields. While organisations like FAO do not support 

an expansion in the area devoted to agriculture, these crop yields can be increased by 

improved techniques, which in many cases countries in the same agro-ecological areas are 

familiar with and can share.   

This document has drawn much of the theoretical and methodological support, 

methodological support and is part of the projects "Impact of municipalised agricultural 

extension services on food and nutrition security in the cities of the Mesoamerican dry 

corridor" financed by the Madrid City Council in the programme of Grants for Research 

Projects in International Cooperation for Development and Education for Sustainable 

Development and Global Citizenship (2021- 2222) and the project together with FAO "Good 

Agricultural Practices (GAP) and Damage and Loss Assessment (D&P) for Integrated 

Management of Food and Nutritional Security in the Cities of the Mesoamerican Dry 

Corridor" (2021- 2222) and the project together with FAO "Good Agricultural Practices 

(GAP) and Damage and Loss Assessment (D&P) for Integrated Disaster Risk Management 

(IDRM) and Sustainable Agriculture Adapted to Climate (ASAC) (GCP/SLM/003/SPA)" 

(2019-2021). This study develops three scenarios to assess the impact of land area and yield 

on food security in six countries of the Mesoamerican dry corridor.  The results show that the 

Central American Dry Corridor countries have highly heterogeneous yields. Land 

abandonment has been a constant in recent decades for various reasons, where progress is 

very uneven and water and the recent COVID-19, among other factors, plays a key role in the 

fight against hunger.  In conclusion, giving a key role to knowledge-sharing programmes has 

brought us closer to a more comprehensive level of food security than has been achieved so 

far. It is noted that the regions with the lowest yields of key crops are also those with the 

highest levels of trade dependency. 

Key words: Trade food balance, Central America, SICA, drylands, agricultural yields, 

development programmes 
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Hacia el hambre cero: la balanza comercial del corredor seco mesoamericano  

Resumen 

El Corredor Seco es la región más densamente poblada de Centroamérica, con una población 

de aproximadamente 11 millones de personas, de las cuales cerca del 60% vive en la pobreza. 

En este contexto, lograr una balanza comercial neutra subraya un camino a recorrer no sólo 

para reducir la dependencia de los mercados externos, sino también para asegurar la 

resiliencia frente a los choques externos. Por lo tanto, la producción nacional de cereales de 

los países del CADC necesita aumentar su capacidad agrícola, impulsada principalmente por 

el aumento de los rendimientos agrícolas. Aunque organizaciones como la FAO no apoyan 

una expansión de la superficie dedicada a la agricultura, estos rendimientos de los cultivos 

pueden aumentarse mediante técnicas mejoradas, que en muchos casos los países de las 

mismas zonas agroecológicas conocen y pueden compartir.   

Este documento ha extraído gran parte del apoyo teórico y metodológico metodológico y 

forma parte de los proyectos "Impacto de los servicios de extensión agraria municipalizados 

en la seguridad alimentaria y nutricional en las ciudades del corredor seco mesoamericano" 

financiado por el Ayuntamiento de Madrid en el programa de Ayudas a Proyectos de 

Investigación en Cooperación Internacional para el Desarrollo y Educación para el Desarrollo 

Sostenible y la Ciudadanía Global (2021- 2222) y el proyecto junto con la FAO "Buenas 

Prácticas Agrícolas (BPA) y Evaluación de Daños y Pérdidas (D&P) para la Gestión Integral 

de la Seguridad Alimentaria y Nutricional en las Ciudades del Corredor Seco 

Mesoamericano" (2021- 2222) y el proyecto junto con la FAO "Buenas Prácticas Agrícolas 

(BPA) y Evaluación de Daños y Pérdidas (D&P) para la Gestión Integral del Riesgo de 

Desastres (GIRD) y la Agricultura Sostenible Adaptada al Clima (ASAC) 

(GCP/SLM/003/SPA)" (2019-2021). Este estudio desarrolla tres escenarios para evaluar el 

impacto de la superficie y el rendimiento de la tierra en la seguridad alimentaria de seis países 

del corredor seco mesoamericano.  Los resultados muestran que los países del Corredor Seco 

Centroamericano tienen rendimientos muy heterogéneos, que dan lugar a mejoras 

sustanciales sin tener que recurrir a regiones o métodos lejanos. El abandono de tierras ha 

sido una constante en las últimas décadas por diversas razones, donde el progreso es muy 

desigual y el agua y el reciente COVID-19, entre otros factores, juegan un papel clave en la 

lucha contra el hambre.  En conclusión, dar un papel clave a los programas de intercambio de 

conocimientos nos ha acercado a un nivel de seguridad alimentaria más amplio que el 
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alcanzado hasta ahora. Se observa que las regiones con los rendimientos más bajos de los 

cultivos clave son también las que tienen los niveles más altos de dependencia comercial. 

Palabras clave: Balanza comercial de alimentos, América Central, SICA, áreas áridas, 

rendimientos agrícolas, programas de desarrollo 
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The idea for this Master Thesis stems from my interest in the field of food security and its 

intrinsic correlation with other factors such as water or trade. In my complementary master 

thesis (Water as an explanatory factor for food security in dryland regions) within the double 

master's degree: Agronomic Engineering (qualifying master's degree) and Master's Degree in 

Agricultural, Food and Natural Resources Economics I explore whether the water dimension 

could imply more effect over the food security than what the literature described so far.  

This particular document led me to focus on the balance of trade as a driver for food security 

and was produced at the time of my internship at the Organisation for Economic 

Development and Co-operation and Development (OECD). During the elaboration of the 

study, I was guided and supported by my thesis supervisor Carlos Gregorio Hernández Díaz-

Ambrona, professor at the Universidad Politécnica de Madrid (UPM) as well as coordinator 

of the Master in Strategies and Technologies for Development: Cooperation in a Changing 

World. The knowledge acquired during my training in the Master of Agronomic Engineering 

at the UPM and in particular at the School of Agronomic, Food, and Biosystems engineering 

has been key for setting the basis of further research in such a complex and multidimensional 

study. Moreover, the agronomic knowledge in all its dimensions, including the effect of 

climate, soil, surface, as well as trade balances have been used and applied in the present 

work.  

  

Context of the report 
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The trade balance is a unique symptom of a country's food security status. Supplying the 

population with sufficient domestic production has been widely regarded as a priority among 

leading policy-makers in many countries over the decades. A country's food security depends 

on more than just agricultural production. While the primary sector is fundamental, the social, 

cultural and political structure is no less so. Although the high importance of the agricultural 

sector in a region is always associated with poverty and underdevelopment, it must be said 

that economic and social development is based on an agriculture that produces monetary 

surpluses that are invested in the development of other sectors (Hernández Díaz-Ambrona, 

2011).  

The Dry Corridor is the most densely populated region in Central America, with a population 

of approximately 11 million people (FAO, 2016). Overall, about 60% of the population of the 

Central American Dry Corridor (CADC) lives in poverty. This poverty is caused by multiple 

factors, where the resilience of local agriculture to climate change as well as the adoption of 

improved techniques plays a key role for the prosperity of the region. According to Food and 

Agriculture Organization of the United Nations (FAO), the number of people suffering from 

food insecurity has only increased in recent years. While in 2018 there were more than two 

million people, the figure doubled in 2019 and with the pandemic, the number of people 

affected rose to more than seven million by October 2020 (FAO, The State of Food Security 

and Nutrition in the World - SOFI, 2020).  As a result, these figures move the region further 

away from achieving Sustainable Development Goal 2 of the 2030 Agenda: Zero Hunger. 

CADC is an extensive area that runs parallel to the Pacific coast from Chiapas in Mexico to 

western Panama, leaving arid lands also in Guatemala, El Salvador, Honduras, Nicaragua, 

and part of Costa Rica. It is a stretch of land 1,600 kilometres long and 100 to 400 kilometres 

wide that concentrates 90% of the population of Central America and the main capitals of this 

geographic region. This trans-frontier territory includes a population approaching 11 million, 

roughly a quarter of Central America’s total population. The CADC is a mainly rural area 

characterized by a marked precipitation seasonality, climate change vulnerability, rich 

biodiversity, entrenched poverty, food insecurity and outmigration (Gotlieb, 2019).  

1. INTRODUCTION 
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The region is highly affected by the impact of climate change as long periods of droughts and 

floods has intensified in the recent decades. The Intergovernmental Panel on Climate Change 

(IPCC, 2020) warned that severe climate change-related events have already affected Central 

America and while it does not specify observations and projections for the CADC in 

particular, it notes that increased warming has already been observed for the region as a 

whole and predicts a continuation of the trend throughout the century. These effects impact 

the populations with the highest levels of poverty, cause losses in productive activities 

(agriculture, livestock, and fisheries), change living conditions and create inequalities at 

different territorial levels (BBC, 2019). Since 1960, there has been an increase in the 

frequency and regularity of these extreme events, and the accumulation of their effects over 

the years has also increased poverty in the area. Although it represents only 0.5% of total 

global emissions, it is one of the regions of the world suffering the most intense effects of 

climate change (BBC, 2021). 

The improvement of agricultural techniques as well as investment in climate-change 

adaptation systems are central to improving the situation in the region. A study from Depsky 

and Pons (Depsky & Pons, 2020) suggest a decrease in mean annual rainfall of 8%–14% in 

the CADC under moderate to high emissions scenarios by end-of-century. In response, 

certain member countries of the Central American Integration System (SICA, 2021) promote 

different initiatives to mitigate the impacts suffered by the Dry Corridor, such as the Regional 

Observatory for Food and Nutritional Security (OBSAN-R), the Integrated Regional 

Information System (SIRSAN+), the Regional Programme for Food and Nutritional Security 

(PRESANCA II), and the Regional Programme for Information Systems (PRESISAN). 

Continued population growth unaccompanied by self-sufficient agriculture in a context of 

more extreme weather events has led to a negative trade balance. All the basic products on 

which this balance is based (beans, maize, sorghum and beans), except for beans in 

Nicaragua, are currently imported into the CADC countries to partially satisfy the nutritional 

needs of the population. The producers of basic grains, especially maize and beans, from 

Guatemala to Nicaragua, produce on an average small area: 1.3 ha in Guatemala and El 

Salvador, 2.4 ha in Honduras and 2.8 ha in Nicaragua. They grow food for their families and 

only market when there are surpluses or pressing non-food needs.   
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1.1 The study 

This document aims to analyse the current trade balance of the main grains for the CADC to 

further explore a roadmap towards hunger zero by increasing yields of main grains and 

recovering abandoned croplands. The current situation of the trade balance is significantly 

negative. Our own calculations, based on (FAOSTAT, 2021) data, indicate that 4.5 million 

Tons of maize, 640,000 Tons  of rice, 20,000 Tons of beans and 121 Tons of sorghum are 

imported. While the areas under cultivation vary enormously from country to country, 

according to FAO, the yields are no less so. It is precisely in yields where progress can be 

made to reduce the trade balance, as this study has analysed that although the dispersion of 

yields is great among the different countries that make up the CADC, if these countries were 

to adopt the best available practices of the country that is best placed, the trade balance could 

reach neutrality. However, increasing yields might cope with lack of access to capital, which 

impedes technological change in agriculture. As a result, not only is the profitability of the 

agricultural sector in question, but it also leads farmers to abandon rural areas. As an 

example, Honduras has 30 per cent of abandoned agricultural land (Hernández Díaz-

Ambrona, 2011). 

The work focuses on a particular region, delimited by agro-ecological conditions due to a 

specific climate in the Central American region. This selection includes six countries of 

which five have been taken for the analysis and Mexico has been discarded due to its small 

share of area relevant for the study, which could lead to inaccurate analysis. For the 

elaboration of a database on trade balance and food security, the sources consulted included 

more than 130 variables, with all the countries of the world and with records (depending on 

the variable) from 1960 to 2019. Part of this database was used to analyse the potential of 

improved crop yields on the trade balance directly and indirectly, using quantitative 

techniques.  The results obtained were crucial to develop the potential scenarios applied in 

this Master's Thesis. 

Overall, while the CADC countries have pursued strategies to support economic sectors other 

than agriculture, they have to provide for their growing population by importing reference 

grains, worsening the agricultural trade balance. Thus, this study aims to analyse whether that 

cross-country learning of agricultural techniques as well as the recovery of recent abandoned 

land has the potential to help transition CADC region trade-balance of main grains towards 

neutrality. This would allow local populations not only to produce for self-sufficiency –



 

12 

 

reducing food insecurity, but also to achieve sufficient production for trade, raising the 

prosperity of the region. 

The thesis is structured in six sections: Introduction, Objectives, Material and Methods, 

Results, Discussion, and Conclusions. The following sub-sections lay the foundations for 

the theoretical background that presents the starting point from which the study begins. The 

section 1.2 is dedicated to the study of food security and its dimensions; Section 1.3 includes 

an explanation of current megatrends such as climate change, land degradation and the 

impact of COVID-19. 

1.2 Zero hunger – Sustainable Development Goal 2 

After decades of steady decline, the number of people who suffer from hunger – as measured 

by the prevalence of undernourishment – began to slowly increase again in 2015. Current 

estimates show that nearly 690 million people are hungry, or 8.9 percent of the world 

population – up by 10 million people in one year and by nearly 60 million in five years. The 

world is not on track to achieve Zero Hunger by 2030. If recent trends continue, the number 

of people affected by hunger would surpass 840 million by 2030 (UN, 2021).  

The Central American dry corridor is not an exception; having been one of the regions most 

affected by climate change in recent years, leading to the number of food insecure people has 

steadily increased year-on-year. If in 2018 there were more than two million people in 

situation of food insecurity, the figure doubled in 2019 and with the pandemic the number of 

people affected rose to more than seven million by October 2020 (FAO, The State of Food 

Security and Nutrition in the World - SOFI, 2020).  

The concept of hunger in academia is based on the concept of food security, because although 

hunger is an eventual episode, it is the persistence of hunger that has serious consequences 

for human health. The term "food security" has been used over time to mean different things. 

Food security, as defined by the United Nations’ Committee on World Food Security (UN, 

1996), means that all people, at all times, have physical, social, and economic access to 

sufficient, safe, and nutritious food that meets their food preferences and dietary needs for an 

active and healthy life. 

Certain articles discuss the different meanings related to the food security and which could be 

the most useful one in order to measure a particular interest (Pinstrup-Andersen, 2009). Food 

Security as a concept born more than 50 years ago, even though, the definitions did change.  
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At the beginning of the Hot Spring Conference of Food and Agriculture in 1943, it was 

defined as "Secure, adequate, and suitable supply of food for everyone" (UN, 1980). Later, in 

1974 during the "World Food Conference" the term "food security" became a wider 

definition. It was defined with a huge emphasis on supply, broadened as a target to be 

achieved through a better overall coordination within the different organizations and 

agencies.  During the 80's, the consequences of the Green Revolution, which saved millions 

of people from starvation as FAO according to the 70's years dossier of FAO  review, 

expanded the food security and introduced availability, as a dimension. Changing the 

perspective over the concept of food security. It made clear that the lack of food was not 

related to catastrophic shortfalls but the purchasing power of concrete sectors of populations. 

Nowadays, World Health Organization (WHO, 2011) determines Food Security 

distinguishing three different pillars: Food availability, food access, and food use. According 

to FAO (FAO, The State of Food Security and Nutrition in the World - SOFI, 2020), Food 

Security is composed of four dimensions in which one we use a variety of indicators, adding 

Stability as a new dimension. A combination of them generates a result able to describe the 

Food Security of any region based on data, although not without controversy. Food 

availability: influenced by production, distribution and exchange of food; Food access: 

including affordability, allocation and preference; Food utilization: nutritional value, social 

value and food safety food stability over time (Bizikova, Roy, Swanson, Venema, & 

McCandless, 2013). Throughout the years, the pillars were described as a set of indicators 

concrete for each country. Its indicator's source varies from FAO to World Bank as far as 

FAO defines Food security (FS) in their initial set of indicator aiming to capture various 

aspects of food security. This set was not uniformly implemented, this is the reason, and the 

coverage of its indicators are available with a different starting point, from 1999 to the most 

recent data 2019. From this definition, four main dimensions of food security can be 

identified (FAO, The State of Food Security and Nutrition in the World - SOFI, 2020): 

˗ Utilization of food. Is commonly understood as the way the body makes the most of 

various nutrients in the food. Sufficient energy and nutrient intake by individuals is 

the result of good care and feeding practices, food preparation, and diversity of the 

diet and intra-household distribution of food. Combined with good biological 

utilization of food consumed, this determines the nutritional status of individuals. 

˗ Access to food. An adequate supply of food at the national or international level 

does not guarantee in itself household level food security. Concerns about insufficient 
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food access have resulted in a greater policy focus on incomes, expenditure, markets 

and prices in achieving food security objectives. 

˗ Availability of food. Food availability addresses the “supply side” of food security 

and is determined by the level of food production, stock levels and net trade. 

˗ Stability of food.  Even if your food intake is adequate today, food insecure is still 

considered as an inadequate access to food on a periodic basis, risking a deterioration 

of your nutritional status. Adverse weather conditions, political instability, or 

economic factors (unemployment, rising food prices) may have an impact on your 

food security status. 

FAO as the reference agency for measuring hunger in the world, uses a number of indicators 

to measure Food Security. Among them, the Prevalence of Undernourishment stands out as 

the most used to measure hunger in the world. Therefore, the use of indicators and its 

dimensions are becoming more important in measuring progress at the international level in 

the fight against hunger. In particular, the indicator of Prevalence of Undernourishment is 

closely related to UN Goal 2 for the sustainable development goal: Zero hunger.  

The distribution of hunger does not occur equally across the world (Figure 1). While the 

world lives in a paradox where developed countries face overweight and food waste, other 

underdeveloped regions contain populations that barely reach minimum calorie consumption.  

The continents most affected by hunger are Asia, Africa and Central America (Figure 1). The 

African continent, even much smaller in population than Asia, has a higher agglomeration of 

hungry people, 277 million inhabitants with severe food insecurity, representing a 19% of the 

total population. Although it is the Asian that contains the highest absolute numbers, 9.2% of 

the total population faces severe food insecurity, for a population of 4,545 million.  
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Figure 1. Food security monitoring by region, from 2014 to 2019 

 

Source: The State of Food Security and Nutrition in the world (FAO, 2020) 

Expected effects such as climate change have been accompanied by unpredictable effects 

such as Climate change and COVID-19 that have only amplified nutritional deficiencies in 

many regions of the world, with a direct impact on the number of food insecure people 

(HLPE, 2020). 

1.3 The impact of Climate change, land degradation & Covid-19 on agriculture 

1.3.1 Climate change 

The global increase in greenhouse gas concentrations is raising surface temperatures almost 

everywhere, but with significant regional and local variations (Altieri & Gedan, 2014).  

Impacts are already partly visible, but will only increase over time, primarily through changes 

in average rainfall and in the frequency and magnitude of climate-related extreme events, 

including floods and droughts, as seen in recent years with cyclones such as Iota or Eta in 

2020, causing major damage to agriculture in CADC countries (Figure 2).  

As IFPRI points out, natural systems and especially the poorest people in resource-poor 

countries will be most affected by the impact of climate change effects. Their lower adaptive 

and mitigation capacity plays a crucial role in countries where food security is relatively low.  

In general, given the low level of development and consequent poverty that a large part of the 

population in Central American countries experience, climate-related impacts will have 

important effects on livelihoods and may, especially with rapid population growth, threaten 

food security and nutrition. As an example, agriculture occupies more than three-quarters of 
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El Salvador's available land area, employing a large proportion of the population (from 15 

percent in Costa Rica to 36 percent in Honduras according to IFPRA).  

Figure 2. Spatial distribution of changes projected in crop yield (differences in percentage 
between 2010 and 2050), Scenario for maize 

 

Note: The median at each pixel was computed from all possible combinations of three crop models and four climate models.  

Source: Authors’ calculations based on data from the Agricultural Model Intercomparison and Improvement Project (AgMIP) Global 

Gridded Crop Model Intercomparison (GGCMI; see Rosenzweig et al. 2014). 

At the economic level, agriculture provides between 5.6 percent (Costa Rica) and one-fifth of 

Nicaragua's national GDP. Some studies indicate that because of changes in agricultural 

production due to climate change, if no measures are taken, by 2100 the cumulative losses 

would be close to 4% of 2007 GDP at a discount rate of 4%, and could be even higher, 

between 8% and 12% of GDP if the discount rate were 2% (CEPAL, 2010). 

While this phenomenon is exacerbated in certain regions of the world such as the dry 

corridor, it is also a challenge that the vast majority of underdeveloped and developed 

countries will face (Zimmermann, et al., 2017).  A study conducted in Honduras, showed that 

the increases in temperature and low reduction in precipitation from different climate 

scenarios lead to reduce yields for both crops (Diaz-Ambrona, Gigena, & Mendoza, 2013) 

and see Figure 3. Warmer temperatures reduce the length of the growing season. As an 

example, crop production in different future climate scenarios showed a high uncertainty, but 

for current maize varieties the first order impact is to reduce yields close to 25 % (Diaz-

Ambrona, Gigena, & Mendoza, 2013).  
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Figure 3. Projected impact of climate change on agricultural yields 

 

Source: Global Warming and Agriculture (R.Cline, 2007) 

Higher temperatures are the main impact of these different climate scenarios, because 

precipitation change is low. New varieties for warmer environment must be tested. 

Adaptation strategies that make use of increased information, improved technologies, and 

well formulated economic policies can help to reduce climatic impacts on agriculture. The 

vulnerability of countries, and regions within countries, to climate change depends on their 

adaptive capacity, which is closely associated with level of development. El Salvador, 

Guatemala, Honduras, and Nicaragua have weak land tenure systems that hamper investment 

in sustainable land use and increase vulnerability. El Salvador faces the greatest challenges to 

adaptation, due to a combination of three factors: weak land tenure; poor access to land and 

markets due to bad roads; and poor access to government seed and fertilizer subsidies 

(Eitzinger, et al., 2012).  

1.3.2 Land degradation  

The current scenario indicates that 24 billion Tons of topsoil are lost annually every year in 

the world (UNEP, 2016) (see Figure 4). The importance of maintaining healthy soil lies in the 

sustainability of crops over time, not only in terms of net agricultural production, but also in 

terms of impacts on e.g. biodiversity, water, and ultimately human health. So worrying is the 

situation that in the last 100 years alone we have lost 1/3 of the world's topsoil, with some 
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estimates suggesting that it will take up to 500 years for 2.5 cm of topsoil to regenerate. This 

phenomenon is particularly worrying on land used for agriculture, as 52% of the land used for 

agriculture is moderately or severely affected by soil degradation. This means that land 

degradation affects 1.5 billion people worldwide, of which almost 821 million people 

according to FAO (FAO, The State of Food Security and Nutrition in the World - SOFI, 

2020) suffered some form of undernourishment last year. 

The implications of land degradation for the coming years indicate that global food 

production will fall by up to 12%, which will lead to an increase of up to 30% in world food 

prices (IUCN, 2017). Countries highly dependent on foreign food production, such as the 

CADC countries, will suffer first hand from the volatility of agricultural markets. As a result, 

globally some 50 million people may be displaced in the next 10 years due to desertification 

(UN, 2018). 

Figure 4. Areas of Concern for Soil Degradation, Worldwide 

 

Source: World Resources Institute International Soil Reference and Information Centre, (Wageningen, the Netherlands, 1990) 

1.3.3 Covid-19  

While megatrends require continuous work by policy-makers and all parties involved in a 

country's development, relatively unexpected phenomena such as COVID-19 were a massive 

experiment that no country was prepared for. The result was a severe impact on developing 

countries, where the strength of institutions and productive sectors could not cushion such an 
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impact on the welfare of their citizens. Moreover, the impacts of COVID-19 have led to a 

severe and widespread increase in global food insecurity, affecting vulnerable households in 

almost all countries, and the impacts are expected to continue in 2021 and 2022 (World Bank, 

2021). A study conducted in 2020 (Siche, 2020), highlights that the pandemic called COVID-

19 disease has a major impact on the actions and activities of mankind, agriculture is not 

spared from this impact.  

The demand for food and therefore food security are greatly affected due to mobility 

restrictions, reduced purchasing power and with a greater impact on the most vulnerable 

population groups. Developing countries are particularly at risk, as COVID-19 may lead to 

labour shedding and affect incomes and livelihoods as well as labour-intensive forms of 

production (agriculture, fisheries or aquaculture) (FAO, 2020). Countries with low levels of 

food security and high dependencies on external markets such as the CADC countries are 

particularly critical, as it has been and continues to be a vital time for both farmers and 

livestock producers- when people need access to seeds and other inputs, and to their farms for 

planting. 

As the UN study in Honduras highlights (Andrés Ham, 2020), the welfare of its citizens has 

been strongly affected by COVID-19, mainly due to a drop in its economy in which 30.8% of 

its workers are engaged in agriculture. Well-targeted policies are cushioning the impact of 

COVID-19, but recovery will be slow for the CADC countries where not only do they now 

face a dysfunctional trade balance, but the pandemic has shifted government efforts to other 

priorities. 

Programmes such as the Community Seed Banks (CSBs), which contribute to the objective of 

guaranteeing access to seeds for the production cycle in which we now find ourselves, are 

fundamental (FAO, 2020). To date, 100 CSBs have been set up in 100 communities along 

Nicaragua's dry corridor through the "Mesoamerica without Hunger AMEXCID-FAO" 

programme. Due to the program of work between FAO and INTA, the communities have 

been able to produce seeds and basic grains such as beans, maize, sorghum, rice, among 

others, thus supplying their own food needs and contributing to the food requirements of 

families located in neighbouring territories (FAO, 2020). 
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The main objective of the study is to explore the potential role of cross-country agricultural 

knowledge exchange in food security in the Central American Dry Corridor (CADC). The 

study explores the potential of increasing yields of selected major grains to not only increase 

food security but also enhance the value of agricultural production. The report has been 

carried out through a comprehensive analysis of data from international organizations and 

literature review. Quantitative analysis is being carried out in this study to assess the capacity 

country by country of shifting the current trade balance of main grains towards neutrality, 

ensuring self-sufficiency and posing the exports question as a future option for several 

farmers. A set of different scenarios have been developed according to the implementation of 

different strategies to increase yields, cropland surface and thus, to cope with the current 

negative trade balance. Moreover, a statistical analysis has been carried out on contextual 

factors that may affect the scenarios, particularly on five variables contrasted by the 

literature. 

  

2. OBJECTIVES 
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The focus of the methodology is to analyse the agricultural learning capacity of neighboring 

countries by assessing the impact on the balance of trade. Countries with productivities below 

their potentials have room for improvement. Learning the best available techniques may 

allow them to increase their production leading to higher food security and therefore, a 

smaller dependency on foreign food markets. Recovering abandoned land previously 

dedicated to agricultural purposes will also be explored.  

Literature review. A number of reports have been reviewed for this study. The 

reports selected were mainly those produced by international organisations and 

academics with expertise in the field, most of them in Spanish and focused on the 

problem of agricultural trade in Central American countries.  

Definition of geographical boundaries. The criteria for the selection of countries is 

based on where the geographical location of the Central American Dry Corridor.  

Countries that have suffered from irregular drought patterns in the last decades 

leading to high levels of hunger and underdevelopment. 

Indicator identification. The selection of indicators was backed on the most relevant 

factors according to literature when explaining food security and food trade balance. 

These factors also compose a temporal dimension and a scope of application. 

Therefore, due to data availability and trend representation capacity, the temporal 

series selects data from 1961 and 2019 a selection of available indicators was made on 

which to work. 

Data gathering and calculations. The search for data has been carried out backed on 

databases of international organizations. Their reliability, availability and ease of use, 

makes them a solid source of information. Once the data is downloaded, its 

processing is done with data software, organizing values and calculating them to carry 

analysis. 

Preliminary calculations for the scenario approach. The calculation of the 

scenarios requires prior calculations to establish the current status of the CADC 

3. MATERIAL AND METHODS 
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countries in terms of their national production of the selected crops. This includes 

both the efforts needed to achieve a neutral trade balance and the variables defining 

agricultural production, area and yields. 

 Target production to reach neutral balance trade by country. 

This production includes the current production and has been 

matched to the country's imports to calculate the production needed 

to annul it. Data on imports have been balanced with data on 

exports in order to establish the real trade balance for each country. 

The calculation to cancel it has been carried out with this result, 

trying to cancel the balance with a proposal of national production 

distributed by scenarios that will be proposed later on. 

 Yields, Surface and Production of the selected countries. The 

information from the databases has been applied for the CADC 

countries to establish the starting points for the scenario analysis. 

For the calculation, the FAOSTAT database has provided the areas 

under cultivation as well as the total production per crop, from 

which the yields have been calculated. 

Definition of scenarios. Three scenarios have been proposed to generate assumptions 

about the potentials of the dry Central American corridor passes: 

Scenario 1. Adjusting yields to achieve a neutral trade balance using 

abandoned land. 

Calculation for the yields adjusted to the new surface to reach trade 

balance cero. It has been calculated considering the yield needed to 

reach the production recovering the potential land abandoned in the 

last decade to turn neutral the trade balance. 

Scenario 2. Yield to bring production towards a neutral trade balance. 

Calculation for the yields adjusted to the new surface to reach 

neutral trade balance. It has been calculated considering the yield 

needed to reach the production equal to the balance trade over the 

current yield.  

Scenario 3. Adjust production according to the best available 

technique - best country yields. 
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Calculation of yields adjusted to the best performing country by 

crop. It has been calculated considering the highest yield of the 

sample of countries to check what the increase over the base 

country would be. 

Statistical analysis of variables likely to affect the scenarios. A statistical analysis 

has been carried out on contextual factors that may affect the scenarios: Exchange 

currency, Temperature Change, Population, National Rain Index, Total Water 

Renewable resources. A linear regression was performed with STATA software to 

show which explanatory variables (the five above mentioned) are related to the 

dependent variable (trade balance) (STATA, 2019). The p-value reported from a 

statistical test is the likelihood of the result given that the null hypothesis was correct, 

in this case that the trade balance can’t be explained by the selected variable. As a 

result in our study, values below 0.1 were considered significant, and below 0.05 as 

highly significant. 

Results.  These values are represented in a visual and easy to understand manner, 

ensuring that there is sufficient robustness to give value to the findings. To do so, a 

mapping of the information is made in a graphic way to visualize potential actions in 

an intuitive way. 

3.1 Selection of countries in the Central American Dry Corridor 

Central American Dry Corridor is located in a tropical dry forest region on the Pacific Coast 

of Central America. The Dry Corridor strip, which stretches from Southern Mexico1 down to 

Panama and suffers from severe inclement weather due to El Niño, has become one of the 

hottest topics on the agenda in Latin America and the Caribbean. Although the term did not 

even exist until 10 years ago, today it symbolizes the region's vulnerability to the effects of 

climate change and the urgent need to build resilience (FAO, 2017).  

As a strictly ecological concept, the Central American Dry Corridor (CADC) is a tropical dry 

forest region on the Pacific side of Central America that stretches from the Pacific Coast of 

Chiapas, Mexico, to the western part of Costa Rica and western provinces of Panama. 

                                                

1 In this analysis, Mexico has been eliminated, as its surface area within the dry corridor is too small to be considered relevant to their 

food security. 
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According to FAO, the most vulnerable countries that are the most prone to drought or 

extreme precipitation are Guatemala, El Salvador, Honduras, and Nicaragua. To this 

selection, the present study has aggregated Panama and Costa Rica as its area is considered 

the same agro-ecological category (Figure 5). Overall, the list of the selected countries is 

composed by Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, and Panama. 

Figure 5. Areas included in the Mesoamerican Dry Corridor 

 
 

Note: In red the areas within the dry corridor. 

Source: Image from (BBC, 2019) based on data extracted from FAO. 

3.2 Selection of the indicators and data collection 

The selection of information has followed a similar process to other quantitative analyses. 

The literature written so far on the study region has been instrumental in making the right 

selections of both crops and data to reach relevant analyses. However, these crops can only 

be analysed if information about them is available. As for this, since the 1960s, FAO has 

made an effort to monitor basic and relevant information on the state of agriculture 

worldwide, providing accessible data useful for the present study. The steps listed to conduct 

the analysis of this report have been the following: 
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Selection of the crops. The basic diet of countries of the Mesoamerican Dry Corridor 

countries relies heavily on these four different crops; Beans, Rice, Sorghum, Maize (FAO, 

2018). 

Data on the crops. Data were extracted from FAO's database (FAOSTAT, 2021). For each 

crop, the variable relating to area/yield under cultivation was selected, in a time series from 

the years 1961 to the most recent available data of 2019. 

1. Surface dedicated to selected crops. Calculated in hectares, each 

country has been expanding or reducing the area devoted to a crop in 

the last 60 years, with an evident social implication in terms of jobs 

and livelihoods for an important part of the rural population. 

2. Crops production. Measured in kilograms, it takes into account the 

theoretical production capacity of a country, taking into account the 

area destined and the real yields. While this production depends on a 

variety of factors (e.g. weather), importing the best available 

techniques can lead countries to compensate for their trade balance 

deficits. 

3. Yield of selected crops. Calculated with the previous data; crop 

production and surface and expressed in kilograms per hectare. The 

techniques applied to the crop have an impact on the yield of the crop. 

Technology has enabled great advances in the yield of certain crops, 

although progress has been uneven from country to country. 

Final selection and download of data. The data were obtained from FAO for the years 1961 

and 2019. The use of these international data sources ensures consistency, that the results can 

be reproduced and that the methodology can be replicated and expanded when new data 

become available. Due to the nature of the work - quantitative and qualitative analysis, the 

availability of data is crucial. Therefore, the final selection has been based on prioritizing the 

adequacy of the indicators to serve as an adequate proxy to explain the potential of 

knowledge transference as a driver to lower the trade balance dependency. 
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The results in the following sections will attempt to provide a quantitative answer as to 

whether the exercise proposed in the methodology has a theoretical framework to support it, 

achieving the proposed objectives.  

The first section 4.1 Target production to reach neutral balance trade by country explores the 

direction in which national productions should move towards, marking the imbalance of 

imports over exports. Next, section 4.2 Baseline of the CADC countries breaks down all 

results on a country-by-country basis for the main components of a country's agricultural 

productive capacity on selected crops. In the following section, 4.3 Scenario analysis to 

achieve a neutral trade balance, various scenarios are calculated neutralising the trade 

balance, quantitatively measuring the feasibility of these outcomes. Section 4.4 Learning 

from the best country as a solution to hunger, compares the results of the calculations with 

the nutritional requirements of these crops, showing their feeding potential. Finally, section 

4.5 Alternative influences to the three scenarios analyses whether the results calculated in the 

previous sections can be complemented with statistical analysis that allows an explanation of 

the trade balance from other dimensions not necessarily related to agriculture per se.  

 

  

4. RESULTS 
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4.1 Target production to reach neutral balance trade by country 

Matching the trade balance has been assumed in this study as a method of increasing 

countries' food security by reducing dependence on foreign trade (Figure 6). Being such 

diverse countries, the starting points are different but have common ground. All of them have 

a negative balance, and while some of them do not need such great efforts to balance their 

trade balance, others have to rethink an agricultural production model that has proven to be 

insufficient. For example, Nicaragua is the country with the lowest per capita foreign trade 

needs (50.9 kg/inhabitant), while Costa Rica is the country that needs to import the most of 

the selected grains (227 kg/inhabitant). In general and according to the Standard Nutrition 

Unit (SNU), the amount of grain needed per inhabitant is set at 500 kilograms, so although 

this study will focus on neutralising the trade balance, an objective reference figure for 

approaching ideal food security would be close to this figure (Loomis & Connor, 1992). 

Figure 6. Per capita trade balance, total population and absolute balance trade for the countries 
of the Mesoamerican dry corridor, 2019 
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Source: Own elaboration with data from (FAOSTAT, 2021) 

Table 1 shows the production targets needed to achieve a neutral trade balance. As can be 

seen, countries have to increase their production unevenly. To do so, there are two 

alternatives; increase yields on the same area (or even less area), and increase the area 

devoted to crops. The choice will depend on the particular situation of each country because 
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if yields depend on technical capabilities, resources and climate, increasing the area for 

agriculture goes against what official agencies such as FAO are recommending. 

Table 1. Target production (Tons) to neutral commercial trade balance in the countries of the 
Mesoamerican dry corridor 

   

Country Maize Beans Rice Sorghum 

Costa Rica  100,352   12,216   168,619   -  

Guatemala  2,002,182   264,428   52,899   110,083  

Honduras  664,569   135,691   71,760   42,000  

Nicaragua  427,607   189,587   480,089   20,898  

Panama  161,284   5,166   309,430   57,172  

El Salvador  949,332   104,600   42,427   -  

Note: This production includes the current production and has been matched to the country's imports to calculate the production needed 

to annul it. 

Source: Own elaboration with data from (FAOSTAT, 2021) 

In order to achieve trade balance neutrality, it is essential to know the starting point of the 

countries in the study. The trade balance is therefore primarily based on the mismatch 

between the country's food production capacity and the needs of the country's citizens. 

Therefore, the following section will explore the context in which the countries find 

themselves and how the diversity of situations can actually be an advantage in improving all 

the areas where they are less competitive.  

4.2 Baseline of the CADC countries 

The countries belonging to the Mesoamerican dry corridor have a negative trade balance for 

the main grains selected (maize, beans, sorghum and rice) (see Figure 7). As an exception, 

Nicaragua, with its production of beans, as well as sorghum in some countries such as Costa 

Rica and Panama has positive export values. Sorghum production is still too small to be 

considered as a guarantor of food security in the selected countries, which show a very 

significant disproportion between imports and exports of other crops. The most outstanding 

cases are found in the cultivation of maize, which is the grain that generates the largest 

volume of imports to the CADC countries. In total, imported corn production amounts to 4.5 

million tons, with Guatemala leading with more than 1.3 million tons. Moreover, Guatemala 

is the country whose combined balance of the four crops is the most unfavourable. 
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Figure 7. Trade balance of selected crops in the countries of the Mesoamerican dry corridor, 
2019 (negative values significate import and positive values indicates export) 

 

Note: Sorghum is considerably smaller, thus not appearing in the graph.  

Source: Own elaboration with data from (FAOSTAT, 2021)  

4.2.1 Yields  

Yields differ greatly between countries, being exposed to the climate, techniques, and 

resources specific to each country (Figure 8 and Table 2). Rice shows the highest yields per 

hectare, reaching values of more than 6,000 kg per hectare in countries such as El Salvador 

and Nicaragua, and less than half that in Guatemala (2,975 kg/ha), showing the great 

variability in the same region of the world. This variability has a lot to do with the irrigation 

capacity of the rice fields, as the link between irrigation and yields is direct. Differently, and 

partially due to the nature of the crop itself, beans is the crop with the lowest yield per 

hectare, not even reaching one tonne of product per hectare, led anecdotally by Guatemala 

while Panama ranks as the country with the worst yield (439 kg/ha). 

Differences in the productive capacity of each country will be fundamental in discussing the 

results of the trade balance, as these are countries that share important characteristics such as 

their agro-ecological area, so a closer similarity between yields is expected than in other areas 

of the world. Some can learn from others, and from this practice of knowledge exchange key 

synergies can emerge to address food insecurity in the CADC countries. 
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Figure 8. Current yields of selected crop in the countries of the Mesoamerican dry corridor, 2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021)  

Table 2. Current yield (kg/ha) for selected crops in the countries of the Mesoamerican dry 
corridor, 2019 

Crop Costa Rica El Salvador Guatemala Honduras Nicaragua Panama 

Rice 4,859 6,415 2,975 3,758 6,335 3,406 

Sorghum - 1,560 1,893 1,098 1,678 3,425 

Maize 1,804 2,754 2,164 1,821 1,318 2,165 

Beans 499 921 999 802 859 439 

Note: Yields expressed as kg/ha. Best country is highlighted in bold. 

Source: (FAOSTAT, 2021) 

Competitive yields may not mean sufficient production as the area under cultivation has been 

a highly variable over the last decades. From the search for a more prosperous life for farmers 

in more urban areas, to the breakdown of certain traditional production models, to the 

growing pressure of an increasingly persistent climate change, land abandonment has been a 

common phenomenon. Moreover, in recent years, in most of the countries of the region, the 

share of non-farm activities in the income of family farmers has increased in most of the 

countries of the region. of non-agricultural activities in the family farmer's income has 

increased progressively in most countries of the region in recent years (CEPAL, FAO, IICA, 

2013). 

The following section will explore the current agricultural use of the selected grains in the 

study countries. In addition, one of the scenarios considers the possibility of reclaiming 

recently abandoned land as a vehicle for increasing total production. 
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4.2.2 Surface  

The area of land under cultivation for the selected grains depends on each country (Figure 9 

and Table 3). Although at absolute levels, countries such as Costa Rica (51 thousand ha) or 

Panama (151 thousand ha) have hardly any area dedicated to cultivation compared to other 

more extensive countries such as Guatemala (1 million ha) or Honduras (528 thousand ha). 

Yet, these countries have dedicated a higher ratio of hectares to cultivation per inhabitant, 

96.42 and 27.59 ha per thousand inhabitants respectively (Figure 9). 

Total populations have an impact on the quantities of production needed, and with the 

quantity produced being interdependent on yield and area devoted, the per capita ratio of area 

per inhabitant together with its trade balance, give an idea of whether or not the reclamation 

of arable land abandoned in the near past can partially help food security. This analysis will 

be discussed in the following section. 

Figure 9. Surface per capita dedicated to selected crops in the countries of the Mesoamerican 
dry corridor, 2019 

  

Note: Data for populations is from 2018 

Source: Own elaboration with data from (FAOSTAT, 2021)  

 

Table 3. Ratio area dedicated to selected crops per capita in the countries of the Mesoamerican 
dry corridor, 2019  

 Parameter Guatemala Honduras El Salvador Nicaragua Panama Costa Rica 

Area crops (ha)             

1,164,069 

             

528,870 

             

502,580 

             

640,961 

             

151,464 

               

51,846 

Total population (inhab)           

17,250,000 

          

9,558,000 

          

6,421,000 

          

6,446,000 

          

4,177,000 

          

4,999,000 

Ratio area per capita 

(inhab/ha) 
                  14.82                 18.07                12.78                 10.06                 

27.58 
               96.42 

Source: Own elaboration with data from (FAOSTAT, 2021)  
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4.2.3 Production  

Production per country is intrinsically related to the size of the country and the area under 

cultivation (Figure 10 and Table 4). Large countries such as Guatemala have much higher 

production than countries dedicated to higher value-added crops such as Costa Rica or 

Panama. If we look at figure 4, we find that indeed countries like Costa Rica have a lower 

production per capita ratio than other countries like Nicaragua (33 and 174 kg/inhabitant). 

Crop by crop, Guatemala stands out strongly with its high production of maize (1.9 million 

tons), followed by Honduras (595 thousand tons), and Nicaragua with its rice production (468 

thousand tons). 

Looking at the production per crop of several of the essential crops in the diets of the CADC 

countries is essential to understand how far the countries are from supplying their people. The 

country's production will be compared with the amount imported of the same crop, in order to 

understand the existing trade deficiency per crop and to establish whether with the available 

crop area as well as an improvement in yields, the country would be able to increase its food 

security. 

Figure 10. Production per selected crop (1000 tons) and production per capita (kg/inhab) in the 
countries of the Mesoamerican dry corridor, 2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021)  

 



 

33 

 

 

Table 4. Current production values (tons) per country and crop in the countries of the 
Mesoamerican dry corridor 2019, tons 

Country  Beans Maize Rice Sorghum 

Guatemala     263,422     1,869,994        42,000        42,001  

El Salvador     101,924        109,999        35,000      109,997  

Nicaragua     197,019        400,136      468,115        57,144  

Honduras     134,394        595,494        57,243        21,001  

Panama        4,533        109,999      305,002              -    

Costa Rica        8,353           6,241      153,806              -    

Source: Own elaboration with data from (FAOSTAT, 2021)  

4.3 Scenario analysis to achieve a neutral trade balance 

Disparities in crop yields have an implication for trade dependence on third countries, leading 

to scenarios where the potential of each country is reduced. Increased dependence has direct 

impacts on the population, increasing the vulnerability of countries to both internal and 

external shocks. Food security requires resilience of the agricultural sector, leading to periods 

of volatility if the resources and best available techniques are not implemented. If in the 

current scenario dependence is high on imports, a transition to crop yields close to potential 

can equilibrate this balance. For the analysis of agricultural improvement in each country, the 

following scenarios have been selected: 

4.3.1 Scenario 1. Recovery of abandoned land 

A recurrent phenomenon in rural areas of the CADC countries has been land abandonment 

(Table 5). To varying degrees, some farmers in the more remote regions have abandoned 

farmland to move to more prosperous areas, usually near the city. In addition, farmers with 

land close to cities have seen the pressure of urban growth push them to more remote areas. 

In the current scenario where crop production is not sufficient to guarantee the country's food 

security, one of the strategies to raise the level of production is to recover recently abandoned 

croplands. Although certain international organizations such as FAO have established a 

development agenda that seeks not to increase the agricultural areas, assuming a scenario 

where the lost lands of the last 10 years are recovered, can propose a scenario that respects 

sustainable development with the strengthening of the country's food security. 
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Table 5. Dedicated area (ha) to selected crops in 2019 and the maximum value of the last 10 
years in the countries of the Mesoamerican dry corridor 

Country  Maize Beans Rice Sorghum 

 2019 maximum        2019 Area max 2019 Area max 2019 Area max 

Costa Rica 3 460 8 208      16 729 23 147 31 657 78 801 - - 

Guatemala 864 098 918 000   263 659 263 659 14 120 14 120 70 502 103 437 

Honduras 326 943 394 771   167 574 167 574 15 232 19 606 22 192 29 900 

Nicaragua 303 547 417 868   229 465 302 827 73 890 110 892 19 121 35 000 

Panama 50 810 65 910      10 328 12 510 89 559 100 284 34 059 63 563 

El Salvador 315 943 315 943   110 679 124 249 5 456 7 099 - 1 352 

Note: Area expressed in hectares (ha). 

Source: Own elaboration with data from (FAOSTAT, 2021) 

Once we have established the maximum potential areas that could be recovered for 

agriculture of these selected crops - based on the fact that in a period of 10 years, they were 

already destined for cultivation, we can proceed to calculate how realistic is the new yield 

needed to achieve a neutral trade balance. Table 6 indicates that many of the countries would 

hardly need to increase current yields, since simply using the maximum amount of 

agricultural land of the last ten years would be sufficient. Examples such as Nicaragua with 

beans (-53%), or rice (-16%) or all countries with sorghum, indicate that  these countries 

could even be below current yields to achieve the same objective. However, in most of the 

rest of scenarios such as Costa Rica with beans (four times), Honduras with rice (+275%) or 

Guatemala and maize (+61%), reveal a scenario where countries have to improve the 

available techniques because even if they did not dedicate a potential area to their crop, they 

could not reach sufficient yields for such a goal – neutral trade balance. 

Table 6. Target yield recovering abandoned agricultural land in the countries of the 
Mesoamerican dry corridor, 2019 

Country  Maize Beans Rice Sorghum 

  Target 

yield with 

abandoned 

lands 

Change 

over 

current 

yield 

Target 

yield with 

abandoned 

lands 

Change 

over 

current 

yield 

Target 

yield with 

abandoned 

lands 

Change 

over 

current 

yield 

Target 

yield with 

abandoned 

lands 

Change 

over 

current 

yield 

Costa Rica 115,418 6399% 2,030 407% 3,832 79% - - 

Guatemala 3,477 161% 1,037 104% 10,693 360% 1,063 68% 

Honduras 3,258 179% 879 110% 10,324 275% 1,405 74% 

Nicaragua 1,615 123% 405 47% 5,301 84% 571 52% 

Panama 9,450 437% 868 198% 3,483 102% 903 54% 

El 

Salvador 
5,264 191% 1,036 112% 15,392 240% - - 

Note: Yield measured in kg/ha. In red those values only valid under a theoretical approach, not plausible for real implementation. 

Source: Own elaboration with data from (FAOSTAT, 2021) 
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4.3.2 Scenario 2. Adjusting yields to neutral trade balance with current areas 

This scenario seeks to carry out the exercise in reverse, starting from the target production to 

balance the deficit trade balance. Table 7 shows country by country, and crop by crop what 

the target yields would be as well as what is the difference in yields compared to what is 

currently occurring in these countries. On the premise of achieving neutral trade balance, it 

can be seen that countries such as Costa Rica, whose crop land is very limited, can in no way 

achieve commercial independence with a population of the size it has (5 million inhabitants 

in 2019). However, and as a promising analysis of the study, other crops such as beans in 

Honduras (+10%), Guatemala (+4%), El Salvador (+26%), or rice in Nicaragua (+26%), 

Panama (15%) show that higher yields could in fact achieve sufficient production to balance 

national imports. 

Table 7. Yield adjusted to reach neutral trade balance in the countries of the Mesoamerican dry 
corridor 

 Country Maize Beans Rice Sorghum 

  Target yield 

with 

abandoned 

lands 

Change 

over 

current 

yield 

Target yield 

with 

abandoned 

lands 

Change 

over 

current 

yield 

Target yield 

with 

abandoned 

lands 

Change 

over 

current 

yield 

Target yield 

with 

abandoned 

lands 

Change 

over 

current 

yield 

Costa Rica           273,800 15179%               2,809 563%          9,537.81 196%  -  - 

Guatemala              3,694 171%               1,037 104%        10,693.41 360%              1,560 100% 

Honduras              3,934 216%                 879 110%        13,288.69 354%              1,892 100% 

Nicaragua              2,223 169%                 535 62%          7,955.83 126%              1,045 95% 

Panama             12,258 566%               1,052 240%          3,900.00 115%              1,686 100% 

El 

Salvador 

             5,264 191%               1,163 126%        20,027.54 312%  -  - 

Note: In red those values only valid under a theoretical approach, not plausible for real implementation. Certain increases in the yields can 

only be achieved by implementing irrigation techniques. 

Source: Own elaboration with data from (FAOSTAT, 2021) 

 

4.3.3 Scenario 3. Adjusting yields to best country performing with current areas 

This scenario proposes that countries have managed to exchange all information in an ideal 

situation, allowing maximum yields per crop to be applied. Table 8 and Table 9 shows the 

impact that adopting the best yields of each crop would have had on the production of the 

selected grains per person. It is remarkable that countries such as El Salvador could triple 

their current per capita production. Other countries such as Guatemala, which already had 

relatively high yields, could increase their per capita production by 25%. All other countries 

are in the range of improving their current per capita yields by 36% to 73%, which is 

relatively large considering that only four crops are involved. 
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Table 8.  Production per capita with current and best country yields scenario, 2019 

 Country Total 

population 

(inhabitants) 

Production per capita 

with current yield  

(kg/inhab) 

Production per capita with new 

yields of best country  

(kg/inhab) 

Change over previous 

production per capita 

(%) 

Costa Rica 4,999,000 33 45 136% 

Guatemala 17,250,000 128 160 125% 

Honduras 9,558,000 84 125 149% 

El Salvador 6,421,000 55 178 322% 

Nicaragua 6,446,000 174 248 143% 

Panama 4,177,000 100 173 173% 

Source: Own elaboration with data from (FAOSTAT, 2021) 

 In any of these countries, the results show that there is room for improvement in terms of 

acquiring better practices from neighboring countries. Challenges such as agricultural 

techniques, land use or climatology pose major challenges that farmers will have to face in 

order to effectively increase yields without compromising economic, social and 

environmental sustainability. When looking at the difference between the current production 

and the production with best country yields, the results are astonishing. The amount of 

production that is being lost due to not using the best available techniques (although it may 

also be due to agro-ecological characteristics) is really large (Table 9). In these results, the 

present study seeks to highlight the value of horizontal knowledge transfer programs between 

producers, because if the total sum of the theoretical potential production were achieved, the 

CADC countries could recover 1,8 million tons of grain, which represented almost the 40% 

of the 4.5 million tons of imported grans. 
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4.4 Learning from the best country as a solution to hunger 

The following table shows the results of the yields for each crop if each country were to take 

the yields of the best one. The last column of the table shows the net increase measured in 

kilograms. This analysis allows us to understand the volume of surplus food produced and the 

implications it may have for feeding a hungry population. 

Table 8 exposes that the huge potential of increasing the yield is uneven among crops and 

therefore due to the dedicated surface to those, countries. The major absolute increases are 

related to those of Maize, where Guatemala, Nicaragua and Honduras experience an 

impressive raise of 509, 435 and 304 million tons respectively. In contrast, Sorghum has not 

proved to be specially determinant as for ameliorating country’s food security significantly 

because 3 out 6 countries don’t experience any improvement and the other three; El Salvador, 

Honduras and Nicaragua just relatively small ones (23, 15 and 7 million tons respectively). 

As a remarkable exception, rice in Panama has a very significant production increase 

potential reaching 269 million tons. 

Table 9. Difference in the production with current and potential yields in the countries of the 
Mesoamerican dry corridor 

Country Crop Current production (kg) Production with best country yields (kg) Difference (kg) 

Costa Rica Beans                8,352,790                                         16,713,944                  8,361,154 

Guatemala            263,421,707                                      263,421,707                                 -    

Honduras            134,394,348                                      167,423,183                33,028,835 

Nicaragua            197,018,649                                      229,258,482                32,239,833 

Panama                4,532,959                                         10,318,705                  5,785,746 

El Salvador            101,924,291                                      110,579,389                  8,655,098 

Costa Rica Maize                6,241,148                                           9,527,802                  3,286,654 

Guatemala        1,869,994,482                                   2,379,466,663              509,472,181 

Honduras            595,493,980                                      900,302,939              304,808,959 

Nicaragua            400,135,655                                      835,877,374              435,741,719 

Panama            109,998,569                                      139,915,497                29,916,928 

El Salvador            870,012,239                                      870,012,239                                 -    

Costa Rica Rice            153,805,535                                      203,079,655                49,274,121 

Guatemala              41,999,940                                         90,579,800                48,579,860 

Honduras              57,243,379                                         97,713,280                40,469,901 

Nicaragua            468,115,317                                      474,004,350                  5,889,033 

Panama            305,002,130                                      574,520,985              269,518,855 

El Salvador              35,000,240                                         35,000,240                                 -    

Costa Rica Sorghum  -   -   -  

El Salvador            109,997,220                                      133,432,085                23,434,865 

Guatemala              42,000,579                                         42,000,579                                 -    

Honduras              21,000,594                                         36,188,405                15,187,810 

Nicaragua              57,144,190                                         64,460,063                  7,315,873 

Panama - - - 

Source  Own elaboration with data from (FAOSTAT, 2021)  
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The increase in production can in a theoretical framework be converted into an absolute 

caloric intake that can lead to an increase in food security (Table 10). This increase according 

to the nutritional values of each crop can feed a finite number of people. Calculating this 

number of people, even if it is only a theoretical exercise, can provide a basis for estimating 

the real impact of getting programs for improving and adapting agricultural techniques 

implemented in the CADC countries. 

Therefore, the countries with the greatest per capita improvement as a result of the increase in 

production are Panama (245 thousand kcal per capita) and Nicaragua (88 thousand kcal per 

capita), leaving El Salvador (12 thousand kcal per capita) and Costa Rica (37 thousand kcal 

per capita) as the bottom countries in terms of per capita calorie improvement. 

Table 10. Energy content of increased production due to improved techniques in the countries 
of the Mesoamerican dry corridor 

 

Country  Energy content (× 1000 kcal) 

Beans Maize Rice Sorghum Total Total per capita 

Costa Rica 5,936,419 3,648,185 180,343,282 - 189,927,886 37 

Guatemala   565,514,120 177,802,287 - 743,316,407 44 

Honduras 23,450,472 338,337,944 148,119,837 - 509,908,253 52 

Nicaragua 22,890,281 483,673,308 21,553,860 49,967,894 578,085,343 88 

Panama 4,107,879 33,207,790 986,439,009 24,069,222 1,047,823,900 246 

El Salvador 6,145,119 - - 77,100,705 83,245,824 12 

Note: The energy content by crop has been set on the under the following calculations 710 kcal/kg for Beans, 1110 Kcal/kg for Maize, 

3660 Kcal/kg for rice, 3290 Kcal/kg for Sorghum. 

 

Each country has its own particular casuistry, which is why yield increases will have different 

effects in each country (Figure 11). In the case of Honduras, Nicaragua and Guatemala, the 

main improvement will be in maize, while for Costa Rica and Panama, rice will be the crucial 

axis around which the increase in national production will revolve. 
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Figure 11. Contribution in calories by crop to the improvement of the country's production in the 
countries of the Mesoamerican dry corridor 

 

Note: Standardisation of the results of the table 10 

 

The most hopeful and important finding of this study is that approximately 4.8 million people 

could benefit from improved yields of the selected crops (Table 11). It is clear that  energy 

intake has to be supplemented with other food supplements not available in any of the four 

selected crops (maize, beans, sorghum, and rice). However, net energy intake is shown to be 

the main stumbling block to reducing food insecurity in the long term, and hunger in the short 

term. Whether these potential results within the theoretical framework need to be corrected 

for the particular realities of each country does not eliminate the fact that there is a long way 

to go. The development programs that have been put in place along this path have a 

theoretical foundation that has been tested not only by this but also by a number of other 

reports (FAO, 2012) & . (Hernández Díaz-Ambrona, et al., 2021). 
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Table 11. Number of potential people who could be fed with improved yields 

Note: Minimum daily intake set at 1,800 kcals per day according to (FAO, Prospects for food and nutrition, 2018) 

Figure 12. Production increase with best country yields by country 

 

Note: Results of the table 11. Developed with PowerBi. 

  

Country Beans Maize Rice Sorghum Number of persons (1,800 kcal/per capita) 

Costa Rica 9,036 5,553 274,495 - 289,084 

Guatemala  860,752 270,628 -  1,131,380 

Honduras 35,693 514,974 225,449  776,116 

Nicaragua 34,841 736,185 32,806 76,055 879,886 

Panama 6,252 50,545 1,501,429 36,635 1,594,861 

El Salvador 9,353   117,353 126,706 

Total 4,798,033 
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4.5 Alternative influences to the three scenarios 

The results show that the interrelations between water and agriculture are very close, and that 

food security cannot be separated from the concept of water security.  the population has 

grown consistently in the CADC countries, increasing the demands on the agricultural 

productive layer of the country. This demand, however, has not always been met by domestic 

production, which has led to a negative trade balance.  

The most significant value is found in the case of Honduras, where the correlation between 

trade balance and National Rain Index (NRI) is 0.001, which is substantially significant (as 

mentioned in the methodology, it is considered significant if it is below 0.1, and strongly 

significant if it is below 0.05). For this same variable, Guatemala and Costa Rica also reach 

relevant values of 0.002 each, showing that in general and for all the countries analysed, the 

NRI is important in explaining the trade balance, due to its implication in national production 

by raising yields with a sufficient supply of water. Following with a variable that belongs to 

the water dimension and reinforcing the message that water is fundamental in the equation of 

recovering food security in the country, the Total Renewable Water per capita indicator ranks 

as relevant for the 3 countries. Costa Rica, Guatemala and Honduras show correlation values 

of 0.014, 0.002 and 0.002 respectively. 

Moreover, in third place as the variable that stands out for a constant and marked correlation 

in all countries, is the population of the country. 0.041, 0.002, 0.009 for Costa Rica, 

Guatemala and Honduras respectively show a close relationship between the performance of 

one and the other. A growing population is also more demanding of resources, and in this 

context, if the supply is not sufficient, it may imply a growth of the external market. 

The rest variables analysed in the following tables show inconclusive values. Although the 

exchange rate is recurrently used in the literature for its impact on food security in developing 

countries, in our analysis it barely reaches 0.3 in Costa Rica. Insufficient to be considered 

significant. A similar phenomenon occurs with Political Stability and Temperature Change, 

because although the literature supports a strong interrelation with the trade balance, our 

analysis only finds in Honduras a very significant relationship with both (0.002 and 0.118 

respectively). 

4.5.1 Costa Rica 

As mentioned above, Table 12 and Figure 13 show the results of the statistical analysis for 

the country of Costa Rica. Population (0.041), Total Water Renewable (0.140) per capita and 
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National Rain Index (0.080) are positioned as the chosen variables that show a high 

significance. In contrast, Temperatures Change and specially Political Stability have not 

shown any strong correlation with trade balance. 

Table 12. Results of the statistical analysis between the trade balance and the selected 
variables, Costa Rica 

Variable Coeficient estándar errorr t student P>t 

Total water reneweable 

per capita 
-15.1899 9.605773 -1.58 0.140 

National rain index 295.2652 154.5197 1.91 0.080 

Exchange currency -59.36827 57.58375 -1.03 0.323 

Temperatures change 6746.311 9512.921 0.71 0.492 

Political stability -3412.511 16296.94 -0.21 0.838 

Population -102.0338 44.51311 -2.29 0.041 

Note: Developed with STATA 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019).  

Figure 13. Trade balance correlations with National Rain Index and Population respectively, 
Costa Rica 

National Rain Index     Population 

 
Total water reneweable per capita  

        

         

 

 

 

Note: Developed with STATA 

Source: Own elaboration with data 

from (FAOSTAT, 2021) and (STATA, 

2019).  
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4.5.2 Guatemala 

Table 13 and Figure 14 show the results of the statistical analysis for the country of 

Guatemala. Likewise, Costa Rica, Population (0.002), Total Water Renewable (0.002) per 

capita and National Rain Index (0.006) are positioned as the chosen variables that show a 

very high significance. In contrast, Temperatures Change and Exchange Currency have not 

shown any strong correlation with trade balance. 

Table 13. Results of the statistical analysis between the trade balance and the selected 
variables, Guatemala 

Variable Coeficient estándar errorr t student P>t 

Total water reneweable 

per capita 

-10.86126 2.808206 -3.87 0.002 

National rain index 88.67201 26.51165 3.34 0.006 

Exchange currency -1488.797 2760.389 -0.54 0.600 

Temperatures change -770.6032 2017.057 -0.38 0.709 

Political stability -9317.521 7209.377 -1.29 0.221 

Population -6.941963 1.739889 -3.99 0.002 

Note: Developed with STATA 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019).   

Figure 14. Representation of Trade balance correlations with National Rain Index and Population 
respectively, Guatemala 

National Rain Index     Population 

 

Total water reneweable per capita  

 

 

 

 

Note: Developed with STATA 

Source: Own elaboration with data 

from (FAOSTAT, 2021) and (STATA, 

2019).  
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4.5.3 Honduras 

The third country analysed, Honduras, shows in the Table 14 and Figure 15 display the 

results of the statistical analysis. Likewise, the other countries, Population (0.009), Total 

Water Renewable (0.002) per capita and National Rain Index (0.001) are positioned as the 

chosen variables that show a very high significance. In contrast, while Temperatures Change 

(0.023) also ranks as significant, Exchange Currency and Political stability have not shown 

any strong correlation with trade balance. 

Table 14. Results of the statistical analysis between the trade balance and the selected 
variables, Honduras 

Variable Coeficient estándar errorr t student P>t 

Total water reneweable per capita -12.17819 3.174628 -3.84 0.002 

National rain index 166.8843 40.76055 4.09 0.001 

Exchange currency 721.4197 1061.611 0.68 0.510 

Temperatures change -6306.238 2424.256 -2.60 0.023 

Political stability 8329.769 4947.691 1.68 0.118 

Population -17.45169 5.614764 -3.11 0.009 

Note: Developed with STATA 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019).  

Figure 15. Representation of Trade balance correlations with National Rain Index and Population 
respectively, Honduras 

National Rain Index     Population 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total water reneweable per capita  
Note: Developed with STATA 

Source: Own elaboration with data 

from (FAOSTAT, 2021) and (STATA, 

2019).  
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This section presents a critical analysis of relevant methodological aspects within this work, 

and of the assessment results. The proposed scenarios support many of the development 

programs being implemented in CADC regions. Country-to-country knowledge transfer has 

the potential to reduce dependence on foreign markets for staple food grains. However, for 

countries whose production model has shifted towards higher value-added products, 

increasing yields of selected cereals is not a goal in itself for them, but specialising their 

production to increase competitive advantages in the market, not without avoiding failures in 

doing so (Samper, 2010). Thus, these scenarios might embrace a limited potential due to its 

theoretical nature.  

The results in  confirm what reports such as FAO (FAO, 2012) and Hernandez Díaz-

Ambrona (Hernández Díaz-Ambrona, et al., 2021) expose; the exchange of best available 

techniques between countries in the same agro-ecological area can have an impact on the 

food security of the country and ultimately improve the socio-economic conditions of farmers 

in the CADC countries. However, the aim of the study is to find out whether balancing the 

trade balance is plausible for the area devoted to agriculture. While the discussion on 

improving yields implies an improvement in the country's food security (Rosegrant, 2003), 

actions should not only focus on the production level, but should also be accompanied by fair 

remuneration policies that provide incentives for the implementation of such programs. To 

this end, Table 6 and Table 7 probes the evident, achieving a neutral trade balance by 

restoring abandoned lands is a challenge; it is even more challenging to achieve it by not 

retaking abandoned land.  

Thus, a reward for the recovery of these lands is essential, as more work must go hand in 

hand with greater prosperity. In most of the countries of the region, the share of non-farm 

activities in the income of family farmers has increased in most of the countries of the region 

of non-agricultural activities in the family farmer's income has increased progressively in 

most countries of the region in recent years (CEPAL, FAO, IICA, 2013). 

5. DISCUSSION 
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Overall, the performance of crop yields cannot be isolated from a number of crucial 

environmental factors, from political stability to population growth or annual rainfall, 

particularly important for developing countries because of their typically less resilient 

systems. This section will explore with a simple statistical analysis, whether five variables 

(National Rain Index, Population, Temperature change, Exchange currency and Political 

Satbaility) supported by the literature (Fadeyi, Ogundeji, & Willemse, 2014)), are correlated 

over time with trade balance. 

While other studies have placed more emphasis on the impact of climate change through 

temperature variation, our results are not very revealing in terms of correlating trade balance 

and temperature variation. The reasons may vary between certain varieties having benefited 

from the increase in temperatures (Potsdam Institute for Climate Impact Research (PIK), 

Germany, 2010) or because irrigation has served to increase yields (Perry, Steduto, Allen, & 

Burt, 2009) and thus, to balance out the drop in yields due to the heat increment. 

The rest of variables chosen also give room for reflection without being very marked in the 

analysis, particularly exchange currency. This variable is reflected in the literature as one of 

the vehicles of a country's economic instability, and this is relevant in developing countries 

that also rely consistently on the food market for their food supplies. Periods of declines in 

the value of the national currency can reduce the country's purchasing power, having an 

adverse effect on the country's food security (Naylor & Falcon, 2010). Both this variable and 

political stability open the door to new analyses to understand. The multidimensionality of 

food security shows that increasing yields -and thus national production, is not just the sole 

task of farmers, but also of many other sectors of society involved in the country's prosperity. 
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The study has shown that stressing knowledge exchange programs can narrow the food trade 

gap of CADC countries. Analysis of yields per essential dietary crop has shown that there is 

much room for improvement, allowing countries suffering from large waves of hunger to 

improve their food security. In a context of increasing droughts, floods and other extreme 

weather events, it is essential to refine agricultural techniques in rural regions of countries 

that are indeed dependent on agriculture as an economic and development driver. The report 

has scope for improvement, raising questions about the specific farming techniques suitable 

for achieving target yields.  

 This work contributes to progress in the study of the impact of prosper 

agricultural techniques knowledge exchange to strengthen countries’ food 

security. The work strongly reinforces the proposed idea that water has a high 

relevance on agricultural systems, the general food chain and food security as a 

whole.  

 CADC countries could reduce by 38% their foreign commercial while increase 

78% the production per capita on average on critical crops if best techniques 

were applied equally along the countries. The analysis led to the theoretical 

conclusion that if countries could apply the best techniques available in the region, the 

increase in the production would mean. 

 The study estimates that the potential of adopting the best available techniques 

could potentially feed 4.8 million people in the CADC countries. If the area 

devoted to agriculture were to apply the best techniques, the increases would be 

substantial, making it possible to generate surplus production that would not only 

reduce trade dependency, but would also directly tackle hunger in the country. 

 The databases of international organizations still have room for improvement. 

The final selection of indicators has been influenced by the limited availability within 

the required time range. For this reason, methodologies such as that applied in cross-

6. CONCLUSIONS 
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sectional studies such as this one; might find difficulties to cover data. International 

development challenges mainly focus on developing countries, and the case of  

CADC in which the worst development indicators show an urgent need for 

improvement, might require a better data availability and reliability.  

 Yields are increasing, particularly rice. Over the last 60 years, yields have 

generally improved. While the pace is different, with rice experiencing the most 

pronounced increase due to irrigation, it indicates that all countries have been able to 

adopt new techniques over time (from rain fed to irrigation), showing the way for 

continued learning. 

 The surface devoted to the cultivation of essential crops will depend on the total 

area of the country, the smaller the country, the more value-added the crop. 

Panama and Costa Rica have shifted towards high-value added crops to compensate 

the limited extension of the country. It has led to higher levels of foreign market 

dependency, but a stronger economy has permitted so compared to other countries 

with lower economic development. Overall, surface is increasing in CADC countries, 

however to last decade have shown signals of demographic trends from rural to urban, 

increasing abandoned lands previously used as crop land. 

 Each country faces a different reality, but they share common traits. Many 

countries are facing systemic difficulties that are difficult to deal with in isolation. 

The challenges they face are often linked to each other and require holistic 

management and improvement. Countries where bottlenecks are well identified find it 

easier to take steps forward in development towards a society with a reasonable level 

of food security.  

 The water dimension is shown to be one of the key dimensions in explaining the 

trade balance. Statistical analyses have shown the highest correlations of the trade 

balance time series with both the National Rain Index variable and the Total 

renewable water per capita variable. This close correlation shows the 

multidimensionality of food security, and reinforces the hypothesis that the 

interlinkages are stronger than what the literature usually contemplates. 

 Potential for replication of the study in other regions. The study methodology 

could be used in other geographical locations, such as Sahel, or drylands. In this 
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continent, the application of the present composite indicator has a high potential, 

because although there has been important progress towards a state of food security. 
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Costa Rica 

 

Source: Plataforma para la Seguridad Alimentaria y Nutrición (FNS, 2021) 

Costa Rica has reduced the production of basic grains in the last decades, in favour of higher 

value-added agriculture (Figure Annex 1). Until the mid-1980s, the country had a growing - 

albeit unstable, surface dedicated to basic grains, mainly thanks to the growth of sorghum, 

maize and rice as the grains with the highest growth (400%, 45%, 53%  respectively starting 

in 1961). However, since the end of the 1980s, Costa Rica has shifted its agricultural 

production towards products such as bananas, coffee, cocoa, and sugar cane, which have a 

higher added value, accounting today for the bulk of its agriculture. As a result, in 2019 the 

surface dedicated dropped to 16 720 ha for beans, 3 460 ha for maize, 31 657 for rice and 

none for sorghum, decreasing by 72% on average the surface dedicated compared to the early 

60’s.   

Annex. Country profiles 
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Figure Annex 1. Agricultural land and yield of selected crops, Costa Rica 1961-2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019). 

This had a clear impact on imports, leading to Costa Rica to ranks as the country with the 

most negative trade balance of the CADC (see Figure Annex 1 and Table Annex 1). 

Moreover, his trade balance per capita also places as the highest (227.7 kg/pc in 2019), 

double than other countries like Honduras (90 kg/pc) or 4 times Nicaragua (50.9 kg/pc).  

Table Annex 1. Trade Balance of Selected crops for Costa Rica, 2019 

Crop Trade Balance (tn) 

Beans -38 637 

Maize -941 106 

Rice -148 133 

Sorghum -3 

 Note: Trade balance calculated as exports (tn) – imports (tn) 

Source: (FAOSTAT, 2021) 

Overall, the food industry in Costa Rica represents 6 % of the gross domestic product (40 % 

of the industrial gross domestic product), provides around 54 000 direct jobs and is 

responsible for 16 % of exports. In addition, the sector has a share of 67% of small and 

medium-sized enterprises in 2020. This industry is largely based on the work of local 

agriculture, privileged by climatic conditions, soil quality, geographical location and mainly 

the drive of primary producers (ElPais.CR, 2020). 
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Scenario analysis for Costa Rica with abandoned land recovered 

Yields with abandoned land recovered.  

 Beans. Costa Rica should learn the techniques from Guatemala for the production of 

beans, increasing the yield of 499.3 to 999.1 kg/ha, reaching the record yield values 

while increasing its surface from 16 to 23 thousand hectares recovering abandoned 

land. This would cut by half their foreign dependency on this crop.  

 Maize. Costa Rica should learn agricultural techniques from El Salvador for 

increasing their yield from 1,803.3 to 2,753.7 kg/ha. Complementarily, recover 

surface dedicated to maize over the past 10 years from 3.4 to 2.2 thousand hectares 

would not imply a big change to the overall trade balance but would mean a step 

ahead.  

 Rice. Costa Rica should learn from El Salvador for the production of rice, as adopting 

their yields would bring from 4,858 to 6,415 kg/ha the production. 

 Sorghum. Costa Rica does not produce sorghum and is not expected to doing so.  

In summary 

Costa Rica has the smallest population of the CADC countries after Panama with only 4.9 

million inhabitants, and an area dedicated to essential grain crops in clear decline. On the one 

hand, the decline of production of grain is generating an increasingly negative trade balance, 

calling into question its food security in a scenario of scarcity and high international prices. 

On the other hand, it has an economy oriented towards higher value-added agriculture, which 

has absorbed a large part of the land used for the primary sector.  
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El Salvador 

 

Source: Plataforma para la Seguridad Alimentaria y Nutrición (FNS, 2021) 

El Salvador has increased its level of basic grain supply for the data on record since the 

1960s. Although in the years of the food crisis, both surface area and yields fell sharply, the 

country has gradually increased its surface area destined to basic grain production, mainly for 

beans and corn (500% and 66% respectively, according to FAO data, which can be seen in 

Figure Annex 2). According to the Ministry of Agriculture and Livestock (MAG), in 

2012/2013 the production of corn fell by 4.7 million quintals since the harvest of the 

following year. In addition, a drop in area yield was reported, falling from 50.2 to 38.17 in 

the same period. According to MAG statistics, this has been due to the long dry seasons and 

tropical depression 12-E (LaNoticiaSV, 2017). 

Figure Annex 2. Agricultural land and yield of selected crops, El Salvador, 1961-2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019). 
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This increase has been a step forward in achieving a higher level of self-sufficiency, but has 

not achieved trade balance. In 2019, El Salvador's trade balance accumulated a negative 

balance amounting to 893,372 tn, mainly due to maize imports from other countries. In total, 

it ranks as the country with the second highest level of imports per capita of the 6 CADC 

countries analysed in the study, with a value of 139 kg per person of grain imported into the 

country.   

Table Annex 2. Trade Balance of Selected crops for El Salvador, 2019 

Crop Trade Balance (tn) 

Beans -26 761 

Maize -793 196 

Rice -74 270 

Sorghum 855 

Note: Trade balance calculated as exports (tn) – imports (tn) 

Source: (FAOSTAT, 2021) 

In summary 

El Salvador has taken steps forward by increasing the area devoted to staple grain production 

while increasing yields. Trade dependence is decreasing, although it continues to have a very 

important relative weight in the country, being the second largest importer of basic grains per 

inhabitant.  
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Guatemala 

 

Guatemala has experienced an increase in the area under selected crops in the last decade, 

mainly beans and maize (12% and 5.2% as shown in Figure Annex 3). However, yields have 

followed a more erratic behaviour. While the overall performance has been positive - 

increasing by 8.7% on average - there are very pronounced peaks which can be explained by 

massive imports and adverse weather phenomena, droughts and floods. Guatemala and El 

Salvador have followed relatively similar strategies to Honduras in the 1990s, rapidly de-

protecting domestic production from US imports. In these cases, the decline in the number of 

producers started in the last decade and production is in a very vulnerable situation to US rice 

floods. As in the case of El Salvador, the improvement in production and the constant upward 

trend in crop yields is still not sufficient to guarantee commercial independence from third 

countries. It is important to mention, however, that of the sample of CADC countries, it is the 

country with the largest production of beans and maize (263,421 and 1,869,994 tons 

respectively). 

Figure Annex 3. Agricultural land and yield of selected crops, Guatemala, 1961-2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019). 
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Honduras 

 

Honduras has gone through a rather steady increase in the area under selected crops in the last 

decade (Figure Annex 4). Rice and Beans that didn’t have a great representation double its 

figures (from 7 to 15 thousand ha for the case of Rice, and 97 to 167 thousand ha for the 

Beans) while Maize, the most common kind of crop in Honduras suffered a slight decline of 

1.2% in the same period. As for the yields, the changing curves of rice may be due to the fact 

that irrigation is a fundamental part of rice cultivation. Thus, in times of lower rainfall or 

poorer water management, rice yields drop dramatically, as happened in 2012 and 2015, after 

periods of exponential growth just before, from 2000 to 2012. In the case of the other crops 

(Beans, Maize and Sorghum), yields improved very slightly and almost symmetrically among 

them since 1961. This indicates that there has been no major intervention in the farming 

methods used so far for any of them, and that the potential for yield improvement remains. 

Figure Annex 4. Agricultural land and yield of selected crops, Honduras, 1961-2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019). 
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Nicaragua 

 

Nicaragua, in contrast to Honduras, has experienced very marked growth in cultivated area, 

with two distinctly different periods, the first from 1961 to 2000, and the other from 2000 

onwards (Figure Annex 5). Even with this large increase at the beginning of the new 

millennium, the reality is that in the last decade the area under cultivation has stagnated and 

has remained at relatively regular values. While in the first period, the total cultivated 

hectares increased from 295,000 in 1961 to 686,000, in 2000 and 640,000 in 2019. Beans and 

Rice increased fourfold between 1961 and 2000, and maize doubled its acreage, while 

sorghum fell by 10%. As for the yields, the overall performance has been positive - 

increasing by 11.4% on average in the last decade. The changing curves of rice may be 

because irrigation is a fundamental part of rice cultivation. Thus, in times of lower rainfall or 

poorer water management, rice yields drop dramatically, as happened in 2012 and 2015, after 

periods of exponential growth just before, from 2000 to 2012. 

Figure Annex 5. Agricultural land and yield of selected crops, Nicaragua, 1961-2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019). 
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Panama 

 

Contrary to the other CADC countries, Panama has experienced a continuous decline in crop 

acreage for almost 60 years. If in 1961, the area under these four crops was 261,000 hectares, 

by 2000, it had been reduced to 159,000 hectares and in 2019, it was only 151,000 hectares. 

Overall, Panama has been able to afford a reduction in land area is because its yields have 

improved substantially over the same period. Crops such as corn or beans and rice have 

increased their yields by 54% and 30% respectively since 2010, reducing by the same amount 

the space needed for the same agricultural production. A very striking case is that of 

sorghum, because although this crop did not exist in the country until 1979, from that year 

onwards the area under this crop increased until it reached a maximum of 12,000 hectares ten 

years later, and ended up being relatively residual in 2019 with barely 700 hectares. All this 

while yields experienced exponential increases as shown in the Figure Annex 6. 

Figure Annex 6. Agricultural land and yield of selected crops, Panama, 1961-2019 

 

Source: Own elaboration with data from (FAOSTAT, 2021) and (STATA, 2019). 
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